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1.0 Executive Summary 
The requestor, Florida Department of Transportation (FDOT) District Five, is seeking Federal Highway 
Administration (FHWA) approval of the Interchange Modification Report (IMR) for the proposed ramp 
spur from the I-4 westbound off-ramp to northbound SR 536.  The purpose of this IMR is to provide 
required the technical documentation needed to obtain FHWA approval.  

According to Forbes Magazine, Orlando is ranked as the most visited city in United States of America. 
Walt Disney World Resort forms the backbone for Orlando’s tourism industry. Located in the heart of 
Walt Disney World Resort, Downtown Disney is a 120-acre entertainment, dining and shopping complex. 
Downtown Disney, located along Buena Vista Drive, is open to the public, requires no admission fee and 
offers complimentary parking and transportation to/from all Disney-operated Walt Disney World 
resorts. Currently, Downtown Disney is in the process of a multi-year transformation that will create 
Disney Springs. Disney Springs proposes to feature more than 150 shopping, dining and entertainment 
venues. The Reedy Creek Improvement District (RCID) is the governing jurisdiction for the Walt Disney 
World Resort.  

Westbound I-4 traffic can exit at the SR 535 or SR 536 interchanges to access the Buena Vista Drive 
commercial area including Downtown Disney. Much of the westbound traffic uses the I-4/SR 535 
interchange as it is as it is the first one encountered for traffic coming westbound on I-4. This is 
reinforced by Global Positioning Systems (GPS) traffic routing which shows this as the first option. The 
I-4/SR 535 interchange is located east of the I-4/SR 536 interchange.  SR 535 is a constrained facility 
operating at or near capacity.  The congestion at SR 535 ramp terminals can potentially cause traffic to 
back up onto I-4, negatively impacting other interchanges along I-4. Due to both current congestion 
levels and the proposed further development of Downtown Disney (Disney Springs), user travel times 
will continue to increase for the area's residents, visitors, and employees.  RCID is proposing direct 
access to the Buena Vista Drive corridor and Downtown Disney via a spur from the existing I-4 
westbound off-ramp at SR 536.  By allowing direct access to Buena Vista Drive and Downtown Disney, 
the proposed improvement will reduce travel times for the area's residents, visitors, and employees 
throughout the network and those destined for Downtown Disney.    

The proposed spur is a single lane ramp (approximately 0.5 miles in length) that diverges from the 
existing westbound SR 536 off-ramp approximately 2000 feet west of the westbound I-4 mainline ramp 
gore, and terminates at Buena Vista Drive near the existing intersection of Buena Vista Drive and 
Downtown Disney’s West Side (Entrance 4). The existing at-grade intersection at Buena Vista Drive is 
currently being replaced by a grade-separated intersection by the RCID. This ramp terminal intersection 
will provide direct access to a new west parking garage, existing at-grade parking as well as Buena Vista 
Drive. This west parking garage is one of two new proposed garages and is currently under construction. 
The second parking garage, located to the east of Entrance 4, will have approximately 2100 spaces while 
the west parking garage will have approximately 4200 spaces. Traffic on the ramp intersection is 
controlled by a signal with a two phase operations. The proposed ramp spur is shown in detail in 
Figure ES-1.  



West
 Parking Garage

At Grade
Parking

I-4
 W

B OFF-RAMP TO SR 536

BUENA VISTA DR

BUS ONLY LANES

BUS LANE ONLY

BUS ONLY
 LANES

BUENA VISTA DR

ENTRANCE 4

ENTRANCE 5

ENTRANCE 3

TEAM DISNEY

TYPHOON 
LAGOON

BUS ONLY LANES BUS ONLY LANES

New Signal
MERGE

~ 2
000’ to

 I-4
 W

B Lanes

~ 2640’

Interstate 4 and SR 536 Off-Ramp Figure ES-1
Proposed SR 536 Ramp Spur

LEGEND:

Buena Vista Drive Improvements Underway

Proposed Ramp Spur

BUENA VISTA DR

BUENA VISTA DR

ENTRANCE 5
TYPHOON LAGOON TEAM DISNEY

ENTRANCE 3

vii



  

viii 

The methodology applied for the IMR is documented in the Methodology Letter of Understanding 
(MLOU). The MLOU outlines the criteria, assumptions, processes, analyses and documentation 
requirements for the project. The MLOU was prepared in accordance with the FDOT’s Interchange 
Handbook and related standards. During the MLOU coordination meeting with FHWA on April 11, 2014, 
it was agreed to expand the area of influence to include the SR 536 and SR 535 interchanges (including 
ramp merge/diverge areas and weaving areas) and intersections within 0.5 miles on both sides of 
interchanges within the area of influence. Considering the off-system circulation network and the 
proposed modification to the SR 536 off-ramp, it is unnecessary to study the Osceola Pkwy interchange 
immediately downstream from SR 536. The proposed modification to the SR 536 off-ramp has no impact 
on travel patterns or volumes at I-4/Osceola Parkway interchange. The MLOU was approved by FHWA 
on April 30, 2014. The spur from the SR 536 westbound off-ramp is expected to open to traffic in 2016. 
Therefore, it was decided during the MLOU coordination meeting to perform analyses for the years 
2016, 2020 and 2030 for both No-Build (without ramp) and Build (with ramp) alternatives. The Central 
Florida Regional Planning Model (CFRPM) version 5.01 was used to develop traffic projections within the 
area of influence, as it is still the latest approved model for District Five.  The unique characteristics of 
the western segment of the I-4 SAMR re-evaluation project, including the area of influence of this 
project, required special attention in the development of traffic projections. This is due to the presence 
of attractions such as Disney World (including its four parks and Downtown Disney), Sea World, and 
Universal Studios in the vicinity. Therefore, Directional Design Hourly Volumes (DDHVs) were developed 
for the extended peak period hours, consistent with western segment of I-4 SAMR re-evaluation.  

A detailed operational analysis was performed for both No-Build (without ramp) and Build (with ramp) 
alternatives for all analysis years for both AM and PM peak periods. The No Build alternative includes 
the existing transportation network and any funded, planned or programmed improvements open to 
traffic in each analysis year.  For the 2016 opening year, the No Build transportation network includes 
the Buena Vista Drive improvements that are currently underway.  For the 2020 and 2030 analysis years, 
the No Build transportation network includes the 2026 no-build improvements, which are consistent 
with the I-4 Beyond the Ultimate (BtU) PD&E Study Update (FM# 432100-1). A detailed operational 
analysis was conducted using the latest version of HCS and Synchro software which utilize the latest 
version of the Highway Capacity Manual (HCM) 2010 Methodology for the analysis years 2016 and 2020.  
A Sub Area VISSIM model consisting of the I-4/SR 535 and I-4/SR 536 interchanges and Buena Vista Drive 
was constructed and validated to 2011 existing conditions per FHWA guidelines. A 2030 VISSIM Sub Area 
model was developed with the aforementioned network assumptions for the year 2030 for evaluation 
of future operations. Calibration parameters from the existing conditions VISSIM models were carried 
forward to the 2030 models (both AM and PM).  Consistent with the MLOU, a safety analysis was 
conducted using existing crash data for I-4 in the study area for the past three years. A queue analysis 
for the proposed ramp and westbound SR 535 off-ramp was performed for both Build and No Build 
alternatives to ensure there is no backup onto I-4. 

The primary purpose of the proposed ramp spur is to provide a more direct and safe access to the Buena 
Vista Drive Corridor with Downtown Disney as the major traffic generator.  The direct access should 
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reduce vehicle travel times within the entire network and for vehicles destined for Downtown Disney.  
This will enable for Downtown Disney to continue to grow and keep being an important economic 
generator. The ramp spur will also help to reduce congestion that currently exists on SR 535 and at the 
SR 535 and I-4 westbound ramp area.  The purpose of this report is to provide the required 
documentation for obtaining Federal Highway Administration (FHWA) approval to modify the I-4/SR 536 
interchange. The RCID has agreed to fund all phases of the improvement, including design and 
construction.  

The following summary demonstrates that the Interstate and SR 536 IMR study meets the eight (8) 
FHWA requirements for approval of new or modified access to the Interstate highway system as 
published in August 2009. 

FHWA 8 INTERSTATE ACCESS POLICY CONSIDERATIONS AND REQUIREMENTS 
FOR INTERSTATE 4 AND SR 536 IMR. 

1. The need being addressed by the request cannot be adequately satisfied by existing 
interchanges to the Interstate, and/or local roads and streets in the corridor can neither 
provide the desired access, nor can they be reasonably improved (such as access control along 
surface streets, improving traffic control, modifying ramp terminals and intersections, adding 
turn bays or lengthening storage) to satisfactorily accommodate the design-year traffic 
demands (23 CFR 625.2(a)). 

Response: 

The need for the project cannot be adequately addressed by improvements to other existing 
interchanges and/or local streets. The No Build alternative maximized the improvements to 
adjacent interchanges and local improvements and it still did not adequately meet the need of 
the proposed improvement.  The primary need being addressed by the project is to provide a 
safer more direct access to a major commercial area, Buena Vista Drive, including Downtown 
Disney (which is experiencing growth as it turns into Disney Springs). This will meet the mobility 
needs for the general public and support continued economic growth in the area. The project 
provides shorter travel times for vehicles destined for Downtown Disney and for all vehicles in 
the peak period (all while allowing more vehicles in the network to reach their destinations). It 
also does not significantly impact operations anywhere in the Interstate System.  

The RCID Buena Vista Drive widening project, a local street improvement to accommodate 
anticipated growth for the Disney Springs which began in May 2014, includes a number of 
operational improvements within the area of influence, including the widening of Buena Vista 
Drive from six to eight lanes with dedicated bus lanes. The proposed ramp spur connects to the 
Buena Vista Drive improvements replacing the at-grade intersection at Downtown Disney 
Entrance Four to further improve operations.  The proposed improvement is a part of a 
comprehensive and coordinated effort to improve traffic circulation and safety in the area.  
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Every reasonable improvement in the area of Buena Vista Drive is being completed including 
pedestrian bridges and dedicated bus lanes.  There are no other local street improvements 
programmed within the area of influence with the exception of FDOT resurfacing improvements 
listed in Section 5.1. The proposed ramp spur is the only way to provide a more direct 
connection to the high traffic-generating destinations along the Buena Vista Drive Corridor and 
at Downtown Disney.  

Other corridors and intersections in the area are already constrained and operating near 
capacity conditions, such as SR 535 and the westbound I-4 off ramp to SR 535. The I-4/SR 535 
interchange provides access to Walt Disney World including Downtown Disney and is located 
east of the I-4/SR 536 interchange.  SR 535 is a constrained facility operating at or near capacity.  
The operational analysis conducted in this study for SR 535 indicates that the operations of SR 
535 and its key intersections with Hotel Plaza Boulevard and the westbound off ramp 
intersection with SR 535 are improved as a result of the proposed ramp spur.  The queuing 
experienced on the westbound I-4 SR 535 off ramp is also reduced as a result of the proposed 
ramp spur.   

FDOT is currently working on I-4 Beyond the Ultimate (BtU) PD&E study. This BtU study involves 
the build-out of I-4 to its ultimate condition through Central Florida, including segments in 
Osceola, Orange, Seminole, and Volusia counties.  The concept design proposes the addition of 
two (2) new express lanes in each direction, resulting in a total of ten (10) lanes and re-evaluates 
FHWA approved design concepts for all interchanges within the I-4 BtU study area including the 
SR 535 and the SR 536 interchanges in order to meet future traffic demands. The opening year 
for the I-4 improvement in the PD&E Study is 2020.  As part of the alternative analysis for the SR 
535 and SR 536 interchanges at I-4, a collector-distributor system between the two interchanges 
in the westbound direction will be evaluated. This PD&E Study also includes an FHWA-approved 
interchange at Fenton Street, located east of SR 535, which will further relieve congestion from 
the SR 535 interchange from the project opening year 2020.   

One of the benefits of the proposed SR 536 off ramp spur is to provide an improvement to the 
adjacent SR 535 westbound ramp intersection and reduce the potential for backups onto the I-4 
mainline via an alternative route for drivers to directly access Buena Vista Drive.  Global 
Positioning Systems (GPS) are most likely to route unfamiliar drivers to use the first access point 
they encounter.  Drivers are reluctant to divert beyond their destination and then backtrack 
using local streets.  The total distance of this trip is approximately 1.4 miles longer by using SR 
536 Interchange to access SR 536 and then continue Buena Vista Drive and then route back to 
Downtown Disney rather than using SR 535 and Hotel Plaza Boulevard to access Downtown 
Disney.  The spur provides a slightly shorter trip than using SR 535 to the anticipated 
destination.  The result is an increase in trip diversion removing those trips from the congested 
corridor of SR 535 and the pedestrian-oriented corridor along Hotel Plaza Boulevard.  
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2. The need being addressed by the request cannot be adequately satisfied by reasonable 
transportation system management (such as ramp metering, mass transit, and HOV facilities), 
geometric design, and alternative improvements to the Interstate without the proposed 
change(s) in access (23 CFR 625.2(a)). 

Response: 

RCID’s Transportation Systems Management (TSM) projects along Buena Vista Drive with are 
currently underway.  This project includes a number of operational improvements, including 
widening Buena Vista Drive from six to eight lanes, including two dedicated bus lanes. The 
existing at-grade intersection at Buena Vista Drive and Downtown Disney’s West Side is 
currently being reconstructed as a grade-separated intersection by RCID, which the proposed 
ramp spur will tie into. The widening project also includes several projects outside the area of 
influence. The signalized intersection at Buena Vista Drive and SunTrust will be eliminated with 
right-in/right-out access only. Pedestrian bridges will be built at the Buena Hotel Plaza Blvd and 
Team Disney intersections.  

These TSM projects alone do not provide adequate relief to the operational issues along Buena 
Vista Drive, SR 535 and I-4 in the influence area of the SR 535 Interchange.  FDOT’s intent is that 
this improvement, along with the ongoing I-4 BtU Study, will provide an ultimate solution for the 
entire area of influence.  The proposed ramp spur is expected to provide an improvement for SR 
535 and contribute to the overall ultimate I-4 Improvement and provide more direct access to 
traffic generators along the Buena Vista Drive corridor.   

Approved location  
of the Fenton Street Interchange 

New Ramp Spur 
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3. An operational and safety analysis has concluded that the proposed change in access does not 
have a significant adverse impact on the safety and operation of the Interstate facility (which 
includes mainline lanes, existing, new, or modified ramps, ramp intersections with crossroad) 
or on the local street network based on both the current and the planned future traffic 
projections. The analysis shall, particularly in urbanized areas, include at least the first 
adjacent existing or proposed interchange on either side of the proposed change in access (23 
CFR 625.2(a), 655.603(d) and 771.111(f)). The crossroads and the local street network, to at 
least the first major intersection on either side of the proposed change in access, shall be 
included in this analysis to the extent necessary to fully evaluate the safety and operational 
impacts that [[Page 43745]] the proposed change in access and other transportation 
improvements may have on the local street network (23 CFR 625.2(a) and 655.603(d)). 
Requests for a proposed change in access must include a description and assessment of the 
impacts and ability of the proposed changes to safely and efficiently collect, distribute and 
accommodate traffic on the Interstate facility, ramps, intersection of ramps with crossroad, 
and local street network (23 CFR 625.2(a) and 655.603(d)). Each request must also include a 
conceptual plan of the type and location of the signs proposed to support each design 
alternative (23 U.S.C. 109(d) and 23 CFR 655.603(d)). 

Response: 

This IMR for the proposed improvements includes traffic analyses for the Existing Year (2011), 
Opening Year (2016), Interim Year (2020) and Design Year (2030) conditions. The future year 
analyses were conducted for both the No Build and Build conditions. Analyses were conducted 
for the mainline freeway segments, ramp junctions (merges and diverges) and intersections at 
the ramp terminals and crossroads within the area of influence.  Based on the operational 
analysis conducted for this study, the proposed improvement will not compromise the 
operations of the Interstate system and will not have an adverse impact on the operation of the 
interstate and ramp merge diverge operations.  The increase in westbound traffic volume 
between the SR 535 and SR 536 interchanges due to the diversion  is slight and will not result in 
a LOS letter grade change for the freeway peak hour operations for all the analysis years. The 
intersections of SR 535 with the I-4 westbound off-ramp and SR 535 and Hotel Plaza Boulevard 
will operate better in the Build scenario compared to No Build. Additionally, queue analysis 
indicates that the traffic diversion due to the proposed ramp will reduce the queue for the 
southwest (westbound) right turn movement at the I-4 westbound off-ramp at SR 535 in the 
Opening Year 2016. Based on the supporting documentation addressing potential 
environmental and social impacts, there are no substantive issues that would preclude the 
construction of the interchange modification at SR 536.  

4. The proposed access connects to a public road only and will provide for all traffic movements. 
Less than ``full interchanges'' may be considered on a case-by-case basis for applications 
requiring special access for managed lanes (e.g., transit, HOVs, HOT lanes) or park and ride 
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lots. The proposed access will be designed to meet or exceed current standards (23 CFR 
625.2(a), 625.4(a)(2), and 655.603(d)). 

Response: 

The proposed modification seeks to add a connection to northbound Buena Vista Drive.  Access 
to the southbound direction was also considered, but determined to lack functional 
significance.  Alternative configurations shown below were considered.  Each required either an 
additional phase or pushed additional traffic through the signal at Entrance 5, degrading the 
level of service of the intersection.  Scenario 1 was determined to be unfeasible due to the 
potential for wrong way drivers.  Of the remaining scenarios, neither provides access to 
Typhoon Lagoon due to the lack of weaving distance to enter the left turn lane.   

 

Without access to Typhoon Lagoon, drivers are directed back to the intersection with SR 536, as 
there are no other alternative destinations west of Entrance 5.  Drivers would take a longer trip 
and pass through an additional signalized intersection to arrive at their destination in the best 
case.  The connection would degrade the function of the signal at Entrance 5 without providing 
any benefit to the public. 
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The proposed modification to the existing I-4/SR 536 interchange offers a new choice to drivers, 
pulling trips from the I-4/SR 535 westbound off-ramp.  The proposed ramp terminal intersection 
shown in Figure ES-1 forms a grade separated partial interchange configuration with Buena 
Vista Drive, where drivers can only go north to the parking garages or to Buena Vista Drive in 
eastbound direction. The following points summarize concerns related to the partial 
configuration at the ramp terminal intersection. 

 Wrong way driving:  Safety concerns, such as wrong way driving that are sometimes 

associated with one-way ramps, are being mitigated for this ramp by connecting it to a 

divided roadway and through the use of a barrier wall to separate two-way traffic.  The 

design standards comply with Green Book recommendations for preventing wrong way 

driving. 

 Return movement:  Extensive trailblazing signage is provided to get drivers back to the 

interstate as efficiently as possible.  Driver confusion will not be a significant obstacle. The 

Buena Vista Drive widening project is designed to expedite the peak traffic volumes exiting 

the Downtown Disney as well as the bus traffic serving Downtown Disney. 

 Buena Vista Blvd westbound access need:  The only entity that might need Buena Vista Blvd 

westbound access via the proposed ramp spur is Disney’s Typhoon Lagoon Water Park, 

located south of Entrance 5.  Currently, the SR 536/Lake Buena Vista Drive intersection 

provides access to Typhoon Lagoon.  Due to design constraints and potential weaving issues, 

access to westbound Buena Vista Drive is not being provided. 

 

5. The proposal considers and is consistent with local and regional land use and transportation 
plans. Prior to receiving final approval, all requests for new or revised access must be included 
in an adopted Metropolitan Transportation Plan, in the adopted Statewide or Metropolitan 

Entrance 5

New Ramp Spur 

RIRO Service Road 

Entrance 4 
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Transportation Improvement Program (STIP or TIP), and the Congestion Management Process 
within transportation management areas, as appropriate, and as specified in 23 CFR part 450, 
and the transportation conformity requirements of 40 CFR parts 51 and 93. 

Response: 

FDOT coordinated with MetroPlan Orlando and RCID regarding planning consistency. The 
ordinance/resolution for amending the 5 Year Schedule of Capital Improvements to update all 
current projects including the I-4 ramp is included in Appendix F.  The amendment maintaining 
operational mobility is consistent with the regional Long Range Transportation Plan (LRTP) goals. 
After RCID adoption, this improvement was adopted into RCID's Capital Improvement Program 
and Transportation Plan. It is also is currently included in MetroPlan Orlando’s Transportation 
Improvement Project (TIP) under Locally Funded Highway Projects.  The MetroPlan Orlando 
region is currently guided by the 2030 LRTP, and work on the long range plan for the year 2040 
is under way.  MetroPlan Orlando LRTP amendment (2030 LRTP Amendment July 11, 2012) 
includes the I-4 Beyond the Ultimate PD&E study (FM# 432100-1).  MetroPlan Orlando believes 
that the ramp modification is consistent with the adopted LRTP as it improves routing along I-4.   

6. In corridors where the potential exists for future multiple interchange additions, a 
comprehensive corridor or network study must accompany all requests for new or revised 
access with recommendations that address all of the proposed and desired access changes 
within the context of a longer-range system or network plan (23 U.S.C. 109(d), 23 CFR 
625.2(a), 655.603(d), and 771.111). 

Response: 

No new interchanges are included in the long term plan for the I-4 corridor within the area of 
influence. Hence, a comprehensive corridor or network study is not necessary. The proposed 
interchange at Fenton Street, located east of SR 535, is planned and accounted for in the 
analysis. 

7. When a new or revised access point is due to a new, expanded, or substantial change in 
current or planned future development or land use, requests must demonstrate appropriate 
coordination has occurred between the development and any proposed transportation 
system improvements (23 CFR 625.2(a) and 655.603(d)). The request must describe the 
commitments agreed upon to assure adequate collection and dispersion of the traffic 
resulting from the development with the adjoining local street network and Interstate access 
point (23 CFR 625.2(a) and 655.603(d)). 

Response: 

The RCID land use assumptions were coordinated with FDOT. 



  

xvi 

8. The proposal can be expected to be included as an alternative in the required environmental 
evaluation, review and processing. The proposal should include supporting information and 
current status of the environmental processing (23 CFR 771.111). 

Response: 

Environmental issues for the proposed improvement were investigated in a separate study 
through the I-4 BtU PD&E study. The supporting documentation for the environmental 
coordination is provided in Appendix G. Appendix G consists of a copy of Historical Resource 
concurrence letter dated January 2, 1992 and the conceptual environmental resource permits 
that were renewed in 2012 by the United States Army Corps of Engineers (USACOE). In addition, 
a final approval for the proposed ramp impacts from USACOE dated April 30, 2014 is included in 
Appendix G. USACOE coordination indicates that this project will have minimal environmental 
impacts. FDOT District Five has also reviewed the environmental impact of the proposed 
improvement, consistent with the PD&E manual and the Partnership Agreement. Accordingly, 
District Five has determined the class of action as a programmatic categorical exclusion 
consistent with the established FHWA delegation authority to the Department. 
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2.0 Introduction 

2.1 General Background  
Florida Department of Transportation (FDOT) District Five is the Requestor for this Interchange 
Modification Report (IMR). 

According to the Forbes Magazine, Orlando is ranked as the most visited city in United States of 
America. Walt Disney World Resort forms the backbone for Orlando’s tourism industry. Located in the 
heart of Walt Disney World Resort, Downtown Disney is a 120‐acre entertainment, dining and shopping 
complex. Downtown Disney, which is located along Buena Vista Drive, is open to the public, requires no 
admission fee, and offers complimentary parking and transportation to all Disney‐operated Walt Disney 
World resorts. Currently, Downtown Disney is in the process of a multi‐year transformation into Disney 
Springs. Disney Springs proposes to feature more than 150 shopping, dining and entertainment venues. 
The Reedy Creek Improvement District (RCID) is the governing jurisdiction for the Walt Disney World 
Resort.  

Interstate 4 (I‐4) is an integral part of Central Florida's transportation system.  This Interstate carries the 
greatest number of people and vehicles of any transportation facility in the region and serves many of 
the area's primary activity centers. Since its opening in 1965, I‐4 has served intrastate and interstate 
travel by providing a critical link between the east and west coasts of Central Florida. Today, I‐4 also 
serves as the primary link between hotel/motel complexes and tourist attractions such as Walt Disney 
World including Downtown Disney, Universal Studios, Sea World, and the International Drive resort 
area. In addition, since I‐4 is the only north‐south limited access facility that is centrally located between 
predominant employment centers and major suburbs to the north, it has become the primary 
commuting corridor in the Central Florida metropolitan area.  

FDOT District Five is conducting a re‐evaluation of the Systems Access Modification Report (SAMR) for 
two sections of I‐4. Section A is west of the I‐4 Ultimate initial operating segment and Section B is east of 
the I‐4 Ultimate initial operating segment. The limits of the initial operating segment for the I‐4 Ultimate 
Project is from west of Kirkman Road to east of SR 434. The limits of Section A are from US 27 in Polk 
County to west of Kirkman Road in Orange County. The limits of Section B are from SR 434 in Seminole 
County to SR 472 in Volusia County. The purpose of the I‐4 SAMR Re‐evaluation is to ensure that the 
improvements to the I‐4 corridor can safely and efficiently meet the long‐term multi‐modal 
transportation needs of the region. 

2.2 Purpose and Need  
The purpose of this project is to provide an alternate and more direct route into Walt Disney World’s 
Downtown Disney and Disney Springs resort area that reduces congestion on the existing interchanges 
and routes that feed into the area.  

Central Florida and the Walt Disney World Resort is in the process of continuing economic growth. 
Excessive traffic congestion and overly circuitous routing will limit future development. The I‐4 



  

2 

interchanges at SR 535 and SR 536 provide access to Walt Disney World including Downtown Disney.  
Currently, a significant amount of the of the westbound I-4 traffic destined for Downtown Disney, which 
is a major traffic generator, uses SR 535 and then Hotel Plaza Boulevard to access Downtown Disney. For 
many tourists who are unfamiliar with the area, this is the route recommended by GPS units and other 
navigational devices. SR 535 is a constrained facility operating at or near capacity, and Hotel Plaza 
Boulevard is a pedestrian-oriented gateway to the Walt Disney World Resort. Traffic using this new 
route via the SR 536 ramp spur helps to reduce the volumes on SR 535 and Hotel Plaza Blvd, and assist 
with keeping Hotel Plaza Blvd pedestrian-oriented. 

The proposed ramp spur will not only provides a more direct route alternative to help reduce congestion 
that currently exists on SR 535 at the SR 535 Interchange; the proposed ramp spur is expected 1) to 
reduce congestion by diverting some of the existing background traffic from SR 535 and 2) to divert (and 
consequently reduce congestion) new traffic generated by Disney Springs that would have used SR 535 
in the absence of the proposed spur from the SR 536 westbound off-ramp. The primary purpose of this 
improvement is to reduce overall network congestion and enable traffic to more directly, safely and 
efficiently reach its destinations. 

The proposed ramp spur is to meet the following needs: 
 Meet the mobility requirements for the general public and area development. 
 Provide a shorter more direct route to the major traffic generator of Downtown Disney. 
 Help to reduce congestion on SR 535 and queues at the I-4 westbound off ramp and SR 535 

intersection. 
 Reduce overall network travel times and the delays per vehicle being served in the network. 
 Serve more vehicles in the network, enabling more vehicles to arrive at their destinations within 

the peak periods. 
 Be consistent and supportive of the Buena Vista Drive Improvements that are underway by the 

RCID.  
 Achieve the above needs through a cost feasible plan.  

The purpose of this report is to provide the required documentation for obtaining Federal Highway 
Administration (FHWA) approval to modify the I-4/SR 536 interchange.  The proposed ramp spur also 
provides a shorter trip than using SR 535 to the anticipated destination resulting in travel time savings 
for the drivers.  

2.3 Project Location  
The I-4/SR 536 interchange is located on I-4 in Orange County, Florida between the SR 535 interchange 
to the north (Roadway Section #75280000, milepost 68.107) and the Osceola Parkway interchange to 
the south (milepost 65.32).  The proposed ramp spur from the I-4 westbound off-ramp at SR 536 is 
shown in Figure 2-1.  

2.4 Project Description 
The proposed ramp spur is a single lane ramp (approximately 0.5 miles in length) that begins diverging 
from the existing westbound SR 536 off-ramp approximately 2000 feet west of the westbound I-4 
mainline ramp gore and terminates at Buena Vista Drive near the existing intersection with Buena Vista 
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Drive and Downtown Disney West Side (entrance 4). Existing at-grade intersection at entrance 4 will be 
removed and replaced by a grade separated intersection providing direct access to two parking areas: a 
new west parking garage and an existing at-grade parking lot. Additionally, a channelized right turn from 
the ramp terminal intersection will provide access to the Buena Vista Drive and also to the new east 
parking garage. The west parking garage is one of two new garages that are currently under 
construction and will have approximately 4200 spaces, in addition to 1400 parking spaces for the 
existing at-grade parking. The new east parking garage, located to the east of Entrance 4, will have 
approximately 2100 spaces. Traffic at the ramp terminal intersection is controlled by a signal with a two 
phase operation. This signal is equipped with Intelligent Transportation System (ITS) to efficiently guide 
visitors to the appropriate parking garages. The proposed ramp spur and Downtown Disney project 
which is currently underway are shown in Figure 2-2. 

2.5 Area of Influence 
The area of influence of the proposed interchange modification, as illustrated in Figure 2-3, is consistent 
with the signed Methodology Letter of Understanding (MLOU).  The area of influence consists of the 
following interchanges (including ramp merge/diverge and weaving areas): 

 I-4 and SR 536  
 I-4 and SR 535 

The intersections within the area of influence are listed below: 

 SR 535 at Palm Parkway  
 SR 535 at Hotel Plaza Boulevard 
 SR 535 at I-4 Westbound 
 SR 535 at I-4 Eastbound 
 SR 535 at Meadow Creek Drive 
 Buena Vista Drive at Typhoon Lagoon 
 Buena Vista Drive at Downtown Disney’s West Side (proposed grade separation) 
 Buena Vista Drive at Team Disney/AMC Theaters 
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3.0 Methodology 

3.1 Overview 
The methodology for this IMR has been developed in accordance with the FDOT Policy No. 
000‐525‐015‐g: Approval of New or Modified Access to Limited Access facilities, FDOT Procedure No. 
525‐030‐160‐h: 2013 Interchange Access Request Users Guide, and the 2014 FDOT Traffic Forecasting 
Handbook. The methodology was formalized through meetings and correspondence with the FDOT and 

FHWA. A copy of the approved MLOU is attached in Appendix A. 

3.2 Analysis Years 
The analysis years to be used in this study include the following: Existing Year – 2011, Opening Year – 
2016, Interim Year – 2020 and Design Year – 2030 as agreed upon in the MLOU. 

3.3 Data Collection 
Existing traffic data including turning movement counts, speed, and signal timing were obtained for 
2011 from various sources including FDOT, RCID, Orange County, Osceola County and other agencies, in 
addition to field collected data.  Freeway and ramp volumes were obtained from the 2011 Florida Traffic 
Information (FTI) DVD.  The signal timing plans for signalized intersections were obtained from Orange 
County, Osceola County, and RCID.  Raw traffic count data is included in Appendix B.   

3.4 Traffic Forecasts 
The traffic forecasts for the analysis years 2016, 2020 and 2030 were obtained from FDOT and are 
included in Appendix D.   

3.5 Traffic Operations Analysis 
Traffic operations analyses were conducted for the analysis years using the existing volumes and future 
traffic projections in the Opening Year (2016), Interim Year (2020) and Design Year (2030) for the No 
Build (without ramp spur) and Build (without ramp spur) conditions.  All analyses were conducted using 
the procedures outlined in the 2010 Highway Capacity Manual (HCM) and microsimulation analysis as 
documented in the MLOU.  Operational analyses were performed for both AM and PM peak periods.  
Opening Year (2016) and Interim Year (2020) Operational Analyses (Basic Freeway Analysis, Freeway 
Weaving Analysis, Ramp Merge and Diverge Analysis, Queuing Analysis and Intersection Analysis) were 
performed using the latest version of the HCS and Synchro software.  For the Design Year (2030), a 
comprehensive microscopic simulation model was developed for the study area consisting of SR 536, 
Buena Vista Drive, Hotel Plaza Boulevard, and SR 535. VISSIM, Version 5.4 was utilized to perform the 
following analyses:   

 Basic Freeway Analysis 
 Freeway Weaving Analysis 
 Ramp Merge and Diverge Analysis 
 Queuing Analysis of the proposed ramp spur  
 Intersection Analysis   
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4.0 Existing Conditions 

4.1 Existing Land Use 
Existing land uses surrounding the I‐4/SR 536 interchange primarily consist of residential, commercial/ 
entertainment and office properties primarily catering to the tourists.   

4.2 Existing Roadway Network 
The existing I‐4 corridor within the study area is classified as an urban principal interstate and is located 
in Orange County (north of the Osceola County Line).  Within the study area, I‐4 is a six‐lane divided 
freeway with auxiliary lanes.  The Level of Service (LOS) standard for I‐4 is D.   

The I‐4/SR 535 interchange (located northeast of the I‐4/SR 536 interchange) provides access to Walt 
Disney World including Downtown Disney.  Currently, westbound I‐4 traffic predominately uses the 
SR 535 interchange to access Downtown Disney/Disney Springs. SR 535 is a six‐lane divided roadway 
from Palm Parkway/CR 435 to Meadow Creek Drive with five signalized locations along this study 
segment.  The LOS standard for SR 535 is D.   

SR 536 is a six‐lane divided arterial within the study area except within the interchange ramp limits 
where it is a four‐lane divided roadway.  There is one signalized location on the SR 536 study segment at 
International Avenue.  The LOS standard for SR 536 is D.   

Buena Vista Drive is a six‐lane divided arterial within the study limits.  Within the area of influence on 
Buena Vista Drive, there are three signalized intersections. The LOS standard for Buena Vista Drive is D.   

4.3 Existing Public Transit System 
Lynx, Central Florida’s Public Transit System, operates several bus routes (50, 300, 301, 302, 303, 304, 
305 & 306) along I‐4, SR 535, SR 536, Osceola Parkway and Buena Vista Drive within the area of 
influence.  Lynx also has a super stop location at Downtown Disney. 

4.4 Adjacent Interchanges 
The I‐4/SR 535 interchange is a diamond configuration with one loop ramp in the southeast quadrant for 
SR 535 to eastbound I‐4 movements. The SR 536 interchange is a cloverleaf interchange with a direct 
flyover ramp in the southeast quadrant for eastbound SR 536 to eastbound I‐4 movements. No 
additional interchanges are planned along I‐4 within the area of influence. 

4.5 Operational Analysis 
Existing Year (2011) peak hour traffic data was provided by FDOT for use in the analysis and is included 
in Appendix B, and the peak hour traffic is graphically shown in Figure 4-1.  Operational analyses were 
conducted for the mainline freeway segments, ramp junctions, weave segments and intersections within 
the area of influence.  The analysis outputs are included in Appendix C.    
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I-4 Eastbound
20 SR 536 Off Ramp Yes ‐ ‐ 0.14 UC ‐ ‐ 0.07 UC
21 On Ramp from Osceola Parkway 19.8 B ‐ ‐ 22.2 C ‐ ‐
22 On Ramp from SR 536 Yes ‐ ‐ 0.13 UC ‐ ‐ 0.41 UC
23 SR 535 Off Ramp Yes ‐ ‐ 0.14 UC ‐ ‐ 0.62 UC
24 On Ramp from SR 535 WB 15.3 B ‐ ‐ 21.4 C ‐ ‐
25 On Ramp from SR 535 EB Yes ‐ ‐ 0.14 UC ‐ ‐ 0.37 UC

I-4 Westbound
28 SR 535 Off Ramp Yes ‐ ‐ 0.41 UC ‐ ‐ 0.50 UC
29 On Ramp from SR 535 Yes ‐ ‐ 0.36 UC ‐ ‐ 0.34 UC
30 SR 536 Off Ramp Yes ‐ ‐ 0.31 UC ‐ ‐ 0.17 UC
31 Osceola Pkwy Off Ramp ‐5.0 A ‐ ‐ 3.6 A ‐ ‐
32 On Ramp from SR 536 Yes ‐ ‐ 0.06 UC ‐ ‐ 0.20 UC

** LOS calculation not applicable in lane add/drop conditions at Ramps

Under/Over 
Capacity

Under/Over 
Capacity

LOS

AM Peak Hour

Density LOS v/c 
Ratio **

PM Peak Hour

Density v/c 
Ratio **

ID 
#

LOS Standard/
Density 

Threshold

D /             
35 (pc/mi/ln)

Freeway Ramp
Lane 

add/drop 
at Ramp

4.5.1 Basic Freeway Segment Analysis 
The basic freeway segment analysis was conducted using HCS 2010. The results of the freeway segment 
analysis are summarized in Table 4-1. 

Table 4-1 | Existing Year (2011) Freeway Operations  

 

 

 

 

 

 

 

 

 

The I‐4 segment (ID# 7) between the on‐ramp from SR 535 eastbound and the on‐Ramp from SR 535 
westbound is operating at LOS E in PM peak hour conditions and below adopted LOS D.   

4.5.2 Ramp Merge/Diverge Analysis 
The ramp merge/diverge analysis was conducted using HCS 2010 and the results are presented in 
Table 4-2. 

Table 4-2 | Existing Year (2011) Ramp Operations 

As shown in Table 4-2, all analysis ramps are operating satisfactorily in existing conditions. 

AM Peak Hour PM Peak Hour
Density Density

From To (pc/mi/ln) LOS (pc/mi/ln) LOS
I-4 Eastbound

1 Osceola Parkway Off Ramp SR 536 Off Ramp 24.3 C 19.1 C
2 SR 536 Off Ramp On Ramp from Osceola Parkway 20.2 C 17.4 B
3 On Ramp from Osceola Parkway On Ramp from SR 536 22.1 C 22.8 C
4 On Ramp from SR 536 SR 535 Off Ramp 18.4 C 25.0 C
5 SR 535 Off Ramp On Ramp from SR 535 EB 22.8 C 26.3 D
7 On Ramp from SR 535 EB On Ramp from SR 535 WB 27.8 D 36.8 E
8 On Ramp from SR 535 WB Central Florida Parkway Off Ramp 23.5 C 28.4 D

I-4 Westbound
10 On Ramp from Central Florida Parkway SR 535 Off Ramp 20.4 C 28.6 D
12 SR 535 Off Ramp On Ramp from SR 535 17.8 B 25.2 C
14 On Ramp from SR 535 SR 536 Off Ramp 16.5 B 21.2 C
15 SR 536 Off Ramp Osceola Parkway Off Ramp 15.3 B 25.8 C
16 Osceola Parkway Off Ramp On Ramp from SR 536 11.1 B 22.6 C
18 On Ramp from SR 536 US 192 Off Ramp 8.9 A 18.0 C

Note : All assumptions and calculations can be found in Appendix E

ID 
#

LOS Standard/
Density 

Threshold

D /             
35

(pc/mi/ln)

Roadway/Segment
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v/c 
Ratio

LOS

35 I‐4 EB from SR 536 on ramp to SR 535 off ramp 0.62 C
36 I‐4 WB from SR 535 on ramp to SR 536 off ramp 0.68 C
35 I‐4 EB from SR 536 on ramp to SR 535 off ramp 1.50 F
36 I‐4 WB from SR 535 on ramp to SR 536 off ramp 0.67 D

AM

PM

ID # Weaving Segment
2011 Existing

Time 
Period

4.5.3 Weave Segment Analysis 
The weave analysis was conducted using HCS 2010 and the results are presented in Table 4-3.   

Table 4-3 | Existing Year (2011) Weave Segments Operations 

 

The analysis indicates that the I‐4 eastbound segment between SR 536 on‐ramp and SR 535 off‐ramp (ID 
#35) is operating at LOS F in the PM peak hour. 

4.5.4 Intersection Analysis 
The intersection analysis for existing conditions was completed using the latest Synchro 8 software and 
HCM 2010 Methodology.  The existing signal timing plans were utilized to perform the intersection 
analysis.  The signal timing plans are included in Appendix B.  The existing conditions intersection 
analysis is summarized in Table 4-4.  

The analysis indicates that the following intersections operate below the adopted LOS Standard D: 

 SR 535 and Palm Parkway (ID# 41) operates at LOS F in the AM peak hour 

 SR 535 and I‐4 Eastbound Ramps (ID# 44) operates at LOS F in the PM peak hour 
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Table 4-4 | Existing Year (2011) Peak Hour Intersection Operations 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

Approach Intersection Approach Intersection 
Delay 
(sec)

LOS
Delay 
(sec)

LOS
Delay 
(sec)

LOS
Delay 
(sec)

LOS

EB 22.1 C 22.1 C
NB 63.3 E 85.1 F
SB 64.3 E 72.4 E
WB 13 B 19.8 B
EB 54.7 D 67.3 E
NB 50.3 D 17 B
SB 155.9 F 56 E
WB 65.6 E 68.3 E
EB 45.9 D 59.9 E
NB 25.1 C 51.3 D
SB 13 B 38.1 D
WB 69 E 84.6 F
NB 28.1 C 37.4 D
SB 14.1 B 24.3 C
SW 50.9 D 67.2 E
EB 71.2 E 226.5 F
NB 0.7 A 45.7 D
SB 14.2 B 33.6 C
WB 78.6 E 198.4 F
EB 47.5 D 80.3 F
NB 12.1 B 27.7 C
SB 11.1 B 30.7 C
WB 43.1 D 53.3 D
EB 27.2 C 42.8 D
NB 28.4 C 44 D
SB 31.5 C 48.3 D
WB 22.4 C 40.2 D
EB 1.1 A 2.4 A
SB 19.8 B 26.1 C
WB 9.6 A 13.9 B
EB 17.9 B 29 C
NB 26.1 C 44.5 D
SB 27 C 43.6 D
WB 12 B 30.1 C

31.3 C

126.5 F

33.4 C

43.2 D

31.6 C

30.4 C

42.2 D

51 D

42.5 D

13.3 B

25 C

16 B
Buena 

Vista Drive

Downtown Disney 
Entrance #5 / 

Typhoon Lagoon

18.8 B

95 F

23.3 C

28.8 CSR 535 I‐4 East Ramps

SR 535 Meadow Creek

Buena 
Vista Drive

Downtown Disney 
Entrance #3 / 
Team Disney

Palm Parkway

SR 535 Hotel Plaza

SR 535 I‐4 West Ramps

SR 536 World Center Dr

2011 AM 2011 PM

Primary 
Road

Secondary Road Approach
LOS Standard 

/ Delay 
Threshold

D / 55 sec

Buena 
Vista Drive

Downtown Disney 
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4.5.5 Queuing Analysis 
The existing conditions storage analysis was performed for the I‐4 westbound ramp at the intersection 
with SR 535 using Synchro.  The analysis is summarized in Table 4-5.   

Table 4-5 | Existing Year (2011) Peak Hour Queues 

 

 

 

 

 

 

 

 

The 95th percentile queue was compared with the available storage and the analysis shows that the 
westbound left turn movement queue exceeds the storage length available in the PM peak hour 
conditions.   

The Existing Year (2011) LOS summary for mainline freeway segments, ramp junctions, weave segments 
and intersections within the area of influence is shown graphically in Figure 4-2. 
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4.6 Crash Analysis 
Crash data for FDOT roadway segments within the area of influence were obtained from FDOT and 
analyzed during a 5‐year period from 2008 through 2012.  Crash data for the CR 535 segment, north of 
SR 535 limits to Hotel Plaza Boulevard was obtained from RCID and analyzed during a 3‐year period from 
2009 through 2011.  The crash rate is calculated from the total number of crashes in a year, daily traffic 
volume and the length of segment under study.  The expression for crash rate is as follows: 

Actual Crash Rate = (Number of crashes per year x 1,000,000) / (ADT x 365 x segment length) 

The crash rate was calculated from the above expression for the I‐4, SR 535, and/CR 535 study segments 
and is summarized in Tables 4-6, 4-7 and 4-8, respectively.   

Table 4-6 | I-4 Segments Crash Summary (2008 to 2012) 

 

As shown in Table 4-6, the following I‐4 segments exhibit a higher crash rate than the District Five 
average crash rate for similar facilities: 

I‐4 Eastbound 

 Osceola County Line to SR 536 

 SR 536 to SR 535 

I‐4 Westbound 

 Central Florida Parkway to SR 535 

 SR 535 to SR 536 

  

Road 
Name & 
Direction

From To
Functional 

Classification

Number 
of 

Lanes

Length 
(miles)

Average 
AADT 
(2008-
2012)

Total 
Number of 

Crashes 
(2008-2012)

Average 
Annual 

Number of 
Crashes

Crash 
Rate 

(MVMT)

Average District 5 
Crash Rate for 

Similar Facilities 
(2008-2012)

Osceola County 
Line

SR 536
UPA‐I 6 1.1 53,000 54 11 0.517 0.474

SR 536 SR 535 UPA‐I 6 1.55 83,000 192 52 1.107 0.474

SR 535
Central Florida 

Parkway UPA‐I 6 2.88 92,000 162 32 0.331 0.474

Central Florida 
Parkway

SR 535
UPA‐I 6 2.88 92,375 236 47 0.484 0.474

SR 535 SR 536 UPA‐I 6 1.55 59,000 82 17 0.509 0.474

SR 536
Osecola County 

Line UPA‐I 6 1.1 59,200 27 5 0.210 0.474

I‐4 EB

I‐4 WB
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Table 4-7 | SR 535 Segments Crash Summary (2008 to 2012) 

 

As shown in Table 4-7, the SR 535 segment between Meadow Creek Drive and I‐4 westbound exhibits a 
higher crash rate than the District Five average crash rate in both northbound and southbound 
directions. 

Table 4-8 | CR 535 Segment Crash Summary (2009 to 2011) 

 

As shown in Table 4-8, the CR 535 segment between I‐4 westbound and Hotel Plaza Boulevard exhibits a 
higher crash rate than the District Five average crash rate in both northbound and southbound 
directions. 

With the anticipated traffic growth in the area, the number of crashes will likely increase as traffic 
volumes continue to grow.  The crash analysis and crash rates are summarized in Figures 4-3 and 4-4. 
Predominant crash type by the segment reported in Figures 4-3 and 4-4 is summarized in Table 4-9.  
Table 4‐9 indicates that majority of crashes are rear end crashes, indicating congestion in all the study 
segments. Both crash rate and the predominant crash type for the I‐4 westbound segment from SR 535 
to SR 536 indicate that the segment is not as congested relative to other I‐4 segments. 

Table 4-9 | Predominant Crash Type by the Segment 

Road 
Name & 
Direction

From To
Functional 

Classification

Number 
of 

Lanes

Length 
(miles)

Average 
AADT 
(2008-
2012)

Total 
Number of 

Crashes 
(2008-2012)

Average 
Annual 

Number of 
Crashes

Crash 
Rate 

(MVMT)

Average District 5 
Crash Rate for 

Similar Facilities 
(2008-2012)

SR 535 NB
Meadow Creek 

Drive
I‐4 WB Ramps

UMA 6 0.64 27,100 188 38 6.003 2.225

SR 535 SB I‐4 WB Ramps
Meadow Creek 

Drive UMA 6 0.64 27,550 118 24 3.729 2.225

Road 
Name & 
Direction

From To
Functional 

Classification

Number 
of 

Lanes

Length 
(miles)

Average 
AADT 
(2012)

Total 
Number of 

Crashes 
(2009-2011)

Average 
Annual 

Number of 
Crashes

Crash 
Rate 

(MVMT)

Average District 5 
Crash Rate for 

Similar Facilities 
(2009-2011)

CR 535 NB I‐4 WB Ramps Hotel Plaza Blvd
UMA 6 0.22 32,500 26 9 3.449 2.250

CR 535 SB Hotel Plaza Blvd I‐4 WB Ramps
UMA 6 0.22 32,000 28 9 3.502 2.250

Roadway Segment
Segment

Crash Rate

Average 
District Five 
Crash Rate

Predominant 
Crash Type

% of Total 
Crashes

Westbound Interstate 4 Central Florida Pkwy to SR 535 0.484 0.474 Rear End 44.07%
Westbound Interstate 4 SR 535 to SR 536 0.509 0.474 Rear End 28.05%
Westbound Interstate 4 SR 536 to Osceola County Line 0.210 0.474 Rear End 25.93%
Eastbound Interstate 4 SR 535 to Central Florida Pkwy 0.331 0.474 Rear End 26.54%
Eastbound Interstate 4 SR 536 to SR 535 0.331 0.474 Rear End 48.44%
Eastbound Interstate 4 Osceola County Line to SR 536 0.517 0.474 Rear End 62.96%
Southbound SR 535 I‐4 WB Ramps to Meadow Creek Drive 3.729 2.225 Rear End 32.20%
Northbound SR 535 Meadow Creek Drive to I‐4 WB Ramps 6.003 2.225 Rear End 53.72%
Southbound CR 535 (Apopka‐Vineland Road) Hotel Plaza Blvd to I‐4 WB Ramps 3.502 2.250 Rear End 32.14%
Northbound CR 535 (Apopka‐Vineland Road) I‐4 WB Ramps to Hotel Plaza Blvd 3.449 2.250 Rear End 42.31%



Interstate 4 and  SR 536 Off-Ramp
Figure 4-3
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Interstate 4 and  SR 536 Off-Ramp
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Interstate 4 and  SR 536 Off-Ramp
Figure 4-3

I-4 Mainline Crash 
Summary (Page 3 of 3)
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Interstate 4 and  SR 536 Off-Ramp
Figure 4-4

SR 535 and CR 535 
Crash Summary
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4.7 Existing Conditions Summary 

 The LOS standard for the freeway segments and arterial segments within the area of influence is D.   

 The basic freeway segment analysis was conducted using HCS 2010 and shows that the I-4 segment 

between the eastbound on-ramp from SR 535 and the westbound on-ramp from SR 535 (ID# 7) is 

operating at LOS E in PM peak hour conditions and below adopted LOS D. 

 The ramp merge/diverge analysis was conducted using HCS 2010, and all analysis ramps are 

operating satisfactorily in existing conditions. 

 The weave segments analysis indicates that the segment of eastbound I-4 between the SR 536 on-

ramp and SR 535 off-ramp (ID# 35) operates at LOS F in PM peak hour. 

 The intersection analysis was conducted using Synchro 8 utilizing HCM 2010 methodology.  The list 

of intersections operating deficiently are: 

 SR 535 and Palm Parkway (ID# 41) (operates at LOS F in AM peak hour) 

 SR 535 and I-4 eastbound ramps (ID# 44) (operates at LOS F in PM peak hour) 

 The queue analysis was conducted for the I-4 westbound ramps at the intersection with SR 535 and 

the analysis shows that the westbound left turn movement 95th percentile queue exceeds the 

storage length available in the PM peak hour conditions.  

 The crash analysis demonstrates that the crash rate on the following roadway segments is higher 

than the District Five average crash rate for a similar facility: 

 I-4 Eastbound 

o Osceola County Line to SR 536 

o SR 536 to SR 535 

 I-4 Westbound 

o Central Florida Parkway to SR 535 

o SR 535 to SR 536 

 SR 535  

o Meadow Creek Drive to I-4 westbound ramps in both directions 

 CR 535/Apopka-Vineland Rd  

o I-4 westbound ramps to Hotel Plaza Boulevard in both directions 

 Majority of crashes are rear end crashes, indicating congestion in all the study segments. However, 

both crash rate and the predominant crash type for the I-4 westbound segment from SR 535 to 

SR 536 indicate that the segment is not as congested relative to other I-4 segments. 
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5.0 Future Traffic 

5.1 Future Transportation Network 
The future transportation network includes the existing transportation network and any funded, 
planned or programmed improvements. The RCID Comprehensive Plan includes the Buena Vista Drive 
widening project, which began in May 2014. This project includes a number of operational 
improvements within the area of influence, including the widening of Buena Vista Drive from six to eight 
lanes with dedicated bus lanes. The existing at grade intersection along Buena Vista Drive at Downtown 
Disney Entrance Four will be removed and replaced by a grade‐separated intersection. 

The widening project also includes several projects outside the area of influence. The signalized 
intersection at Buena Vista Drive and SunTrust will also be replaced with right‐in/right‐out only access. 
Pedestrian bridges will be built at the Buena Vista Drive and Hotel Plaza Blvd intersection and at the 
Buena Vista Drive and Team Disney intersection. The Buena Vista Drive improvements allow for 
optimized bus flow and access to Downtown Disney and adjacent office land uses.  

Further improvements from the FDOT work program are listed below: 

 Resurfacing of I‐4/SR 400 from SR 536 from west of ramp 750004 to SR 535 (FM# 430671‐1) 

 Resurfacing of I‐4/SR 400 from the Osceola County Line to east of SR 536 (FM# 429079‐1) 

 Resurfacing of I‐4/SR 400 from east of SR 536 to west of SR 528  (FM# 430644‐1) 

The recently adopted MetroPlan Orlando Transportation Improvement Program (TIP) includes the 
proposed improvement under the Locally Funded Highway Projects (Project# RCID‐1).  The MetroPlan 
region is currently guided by the 2030 LRTP, and work on the long range plan for the year 2040 is 
currently under way. The MetroPlan Orlando LRTP amendment (2030 LRTP Amendment July 11, 2012) 
includes a PD&E (FM# 432100‐1) on I‐4 from Polk/Osceola County Line to west of Kirkman Road and 
from one mile east of SR 434 to 0.5 miles east of SR 472. MetroPlan Orlando believes that the ramp 
modification is consistent with the adopted LRTP as it improves routing along I‐4.   

5.1.1 FHWA Approved Concepts in Analysis Year 2020 and 2030 
FDOT District Five is conducting a re‐evaluation of the Systems Access Modification Report (SAMR) in 
support of the I‐4 BtU PD&E study. The opening year for the I‐4 SAMR Re‐evaluation is 2020.  The 
concept design in the re‐evaluation proposes the addition of two (2) new express lanes in each 
direction, resulting in a total of ten (10) lanes and re‐evaluates FHWA approved design concepts for all 
interchanges within the I‐4 SAMR study area including the SR 535 and the SR 536 interchanges in order 
to meet future traffic demands. As part of the alternative analysis for the SR 535 and SR 536 
interchanges at I‐4, a Collector‐Distributor system between the two interchanges in the westbound 
direction will be evaluated.  This PD&E Study also includes a new Fenton Street interchange, located 
east of the SR 535, which will further relieve congestion at the SR 535 interchange from the project 
opening year 2020. This interchange was approved by FHWA.  All FHWA approved design concepts are 
included in analysis years 2020 and 2030 for both Build and No Build conditions within the area of 
influence of this IMR. 
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5.1.2 Parking Structures and Transit Improvements 
There are several proposed access changes in the Downtown Disney area that will alter the travel 
patterns through the area. The geometric improvements will also change the operation of several of the 
existing intersections along Buena Vista Drive. 

Two new parking garage structures are planned in the Downtown Disney which will alter the 
configurations of the intersections of Driveways 2, 3, and 4 with Buena Vista Drive.  

The east garage will have approximately 2100 spaces and be located between Entrance 1 and 
Entrance 2. This garage will be accessed by westbound right turns at Entrance1 and eastbound left turns 
at Entrance 2. Exits from this garage will occur as southbound left‐ and right‐turn movements at 
Entrance 1 only. The west garage will have approximately 4200 spaces and be located between Entrance 
3 and Entrance 4. This garage will be accessed by westbound right turns at Entrance 3 and from the 
proposed ramp spur.  

A new bus transfer facility is planned for the existing parking area between Entrances 2 and 3, and 
Entrance 2 will be the access point for the new facility. Eastbound and westbound Bus Rapid Transit 
(BRT) lanes are proposed on Buena Vista Drive to provide access to the new bus transfer facility. The 
lanes will run between Entrance 2 and Bonnet Creek Parkway. The proposed BRT lanes will consist of 
one exclusive bus lane in each direction, and are proposed to run in the median of the general use lanes 
along Buena Vista Drive. The westbound bus lane would terminate with a queue jump lane at the 
intersection of BVD and Bonnet Creek Parkway. The eastbound bus lane would begin east of the 
intersection with Bonnet Creek Parkway. 

5.2 No Build Traffic Forecasts 
The proposed ramp spur is expected to open in the year 2016.  During the MLOU coordination meeting 
with FHWA on April 11, 2014, both FHWA and FDOT agreed to conduct the analysis for the analysis years 
2016, 2020 and 2030.  

The traffic forecasts for the analysis years 2016, 2020 and 2030 were obtained from FDOT. Detailed 
memorandums documenting the traffic forecasting are included in Appendix D.  These forecasts were 
developed for four hour analysis periods which is consistent with the traffic forecasts developed for the 
south section of the I‐4 SAMR Re‐evaluation study for both AM and PM peak periods.  Figures 5-1 
through 5-6 show both No Build (without the proposed ramp spur) and Build (with the proposed ramp 
spur) four hour traffic for the analysis years 2016, 2020 and 2030. 
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5.2.1 Peak Hour Traffic Development 
The four hour peak period traffic is further converted to peak hour traffic using peak spreading factors 
developed for FDOT District Five and is included in the Appendix D.  

Preliminary calculations were performed on the four hour DDHVs to spread traffic into hour peak hours 
based on the level of congestion experienced on each of the crossing corridors. It was observed that the 
demand is well over the capacity for the four hour period.  Since the Dynamic Traffic Assignment (DTA) 
model is still undergoing pilot testing in Florida, it was not used for this project. The effect of DTA in this 
corridor would be to reduce the demand numbers produced by the demand model due to the capacity 
restrictions of the network. The peak hour traffic input into the operational analysis was developed in an 
effort to replicate conditions that would be considered by a DTA. Therefore, rather than reducing the K 
value by a fixed factor across the model, an interchange by interchange evaluation was conducted.  Each 
interchange's demand traffic is reduced until its peak hour reaches or slightly exceeds capacity.  This 
ensures that the model is saturated during the peak hour.  The remaining peak period demand is applied 
on the shoulder hours.  This way, corridors with more demand will recover more slowly, while those 
with lower demand will recover more quickly.  The analysis shows that traffic demand still exceeds the 
capacity that can be provided even with this peak spreading.  In order to mimic the behavior of the DTA 
approach, the analysis period is lengthened to five hours by holding the traffic constant, and the 
demand is diluted by a factor less than 20%. Table 5-1 summarizes hourly peak spreading factors for 
both the AM and PM with the application of this spreading approach.  

Figures 5-7 through 5-9 show No Build (without the proposed ramp spur) peak hour traffic for the 
analysis years 2016, 2020 and 2030 that will be used for freeway and intersection analysis using HCS and 
Synchro.  The process of developing balanced one hour traffic for analysis is shown below. 
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Table 5-1 | Peak Spreading Factors for AM and PM Conditions 

 

I‐4 WB Freeway 3 20.1% 20.9% 20.0% 19.9% 19.1%

I‐4 ML WB Freeway 2 20.1% 20.7% 20.1% 19.9% 19.1%

I‐4 EB Arterial 2 Extreme 20.1% 20.0% 20.9% 19.9% 19.1%

I‐4 ML EB Arterial 2 Extreme 20.1% 20.7% 20.1% 19.9% 19.1%

SR 535 NB Arterial 3 Congested 20.0% 20.0% 20.0% 20.0% 20.0%

SR 535 SB Arterial 3 Congested 20.0% 20.0% 20.0% 20.0% 20.0%

SR 536 WB Arterial 3 Disney 18.0% 24.0% 24.0% 18.0% 16.0%

SR 536 EB Freeway 3 Disney 18.0% 24.0% 24.0% 18.0% 16.0%

I‐4 WB Freeway 3 18.6% 20.4% 21.7% 21.3% 18.0%

I‐4 ML WB Freeway 2 18.6% 20.4% 21.7% 21.3% 18.0%

I‐4 EB Arterial 2 Extreme 18.6% 20.4% 21.7% 21.3% 18.0%

I‐4 ML EB Arterial 2 Extreme 18.6% 20.4% 21.7% 21.3% 18.0%

SR 535 NB Arterial 3 Extreme 20.0% 20.0% 20.0% 20.0% 20.0%

SR 535 SB Arterial 3 Extreme 20.0% 20.0% 20.0% 20.0% 20.0%

SR 536 WB Arterial 3 Disney PM IB 20.0% 23.0% 24.0% 17.0% 16.0%

SR 536 EB Arterial 3 Disney PM OB 21.0% 20.0% 19.0% 21.0% 19.0%

1345‐1445 1445‐1545 1545‐1645 1645‐1745 1745‐1845

630‐730 730‐830 830‐930 930‐1030 1030‐1130

Entry Volume Facility Type
No.of Through 

Lanes
Spread Type

PM

Entry Volume Facility Type
No.of Through 

Lanes
Spread Type

AM
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Figure 5-7

Year 2016 No-Build  AM & PM 
Peak Hour (1 Hour) Forecasts
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Figure 5-8

Year 2020 No-Build  AM & PM 
Peak Hour (1 Hour) Forecasts

1143 
1130

54 
111

109 
186

143 
288

118 
346

275 
454

1144 
1431

480 
574

1506 
1728 855 

961

917 
896

6477 
5570

1686 
1374

1582 
1542

200 
195

1741 
1548

1330 
1068

91 
30

81 
55

118 
230

1412 
1550

1686 
1508

220 
188

2945 
2984

2236 
1983

545 
350

507 
606

703 
592

1773 
1954

4696 
3560

620 
770

1114 
1007

3598 
4548

1471 
1826

1160 
1309

578 
532

248 
414

204 
236

414 
414

660 
666

176 
204

204 
176

236 
274

352 
352

1109 
1320

1215 
1125

322 
660

325 
352

5051 
6355

770 
620

745
796

1914 
2013

479 
266

416 
217

126 
109

1230 
1901

2074 
1413

240 
252

63 
63

290 
60

1402 
2090

1886 
2369

651 
1395

704 
884

2842 
1739

327 
548

311 
311

2046 
1690

550 
413

714 
990

739 
545

704 
884

1063 
1444

2583 
2348

883 
883

1699 
1665

311 
311

651 
807

1387 
1703

2532 
1428

401 
304

360 
934

103 
106

188 
356

995 
781

6314 
6974

6843 
6448

1365 
1797

6042 
5565

2166 
2680

801 
883 1595 

1506

5430 
6091

1506 
1595

2760 
2680

2506 
2873

2750 
2731

2731 
2680

1914 
1866

237 
275

132 
114

467 
467

825 
825

467 
467

825 
825

773 
914870 

695

1172 
1162

1792 
1723

1232 
11721793 

1793

275 
237

114 
132

745 
64597 

193

298 
34574 

80

345 
298

56 
80

645 
745103 

165

914 
773

611 
985

1936 
1914

1140 
849

6965 
8369

7983 
7297

2263 
1585

116 
135

135 
116

109 
126

63 
63

771 
883

796 
769

121 
127

248 
266

1678 
2394

2289 
2205

1691 
1633

548 
503

803 
824

93 
172

2678 
3021

124 
223

184 
319

169 
108

687 
56

4 
1

12 
15

147 
204

2
3

150 
97

81 
206

33



1

1
2

1

1
1

1

1

1
2

1

1

2
1

2

1

1 2

536

4

3

3

2

4

3

535
 

 

4

3

3

1

1

3

3

3

3

1

33

4
2

4

3

3
3

2

4

2

4

1

3

1 2

2

2

1

1

1

2

3 3

3

2

2

21

2

11

1

1

1

1

2

2

1

4

2

44

44

N
Not to Scale

LEGEND

Number of
Directional Lanes

1

AM Peak Hour
PM Peak Hour0,000

0,000

Downtown
Disney

Entrance 3

Downtown
Disney

Entrance 5

Downtown
Disney

Entrance 4

Buena Vista Drive

EPCOT Center Drive

Meadow Lake Drive

World Center Drive

Vinela
d Ave

nue

n

Palm Parkway

Hotel Plaza Bo
vard

ule

250
250

5,227

,89

,

,

4

Interstate 4 and SR 536 Off-Ramp
Figure 5-9

Year 2030  No-Build AM & PM 
Peak Hour (1 Hour) Forecasts
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5.3 Traffic Diversion due to Proposed Ramp Spur 

5.3.1 Inbound Traffic 
I‐4 westbound traffic currently destined to Downtown Disney at the following two existing traffic 
movements will be diverted to the proposed ramp spur when completed: 

 Traffic exiting I‐4 westbound at SR 535 and turning left onto Hotel Plaza Blvd (diversion 

movement 1) 

 Traffic exiting I‐4 westbound at SR 536 and turning right onto Buena Vista Drive (diversion 

movement 2) 

The traffic from diversion movement 2 listed above was obtained from the FDOT traffic forecasts.  To 
determine the traffic from diversion movement 1, an Origin‐Destination (O‐D) field review was 
performed on June 19, 2014 for a period of two hours in the PM peak period in the study area to 
determine the number of vehicles exiting I‐4 westbound at SR 535 and eventually arriving at Downtown 
Disney.  A vehicle count was performed for this purpose to determine the number of vehicles exiting I‐4 
westbound at SR 535 and subsequently making a left turn onto Hotel Plaza Blvd.  This count was then 
reduced using the existing volume distributions shown in Figure 4-1 to determine the amount of traffic 
that continued on from Hotel Plaza Blvd to Buena Vista Dr.  Table 5-2 summarizes the O‐D field data.   

Table 5-2 | Origin-Destination Field Review Summary  

Time Period 

Traffic from I-4 
Westbound to Hotel Plaza 

Blvd (veh) 

Traffic from I-4 Westbound 
to Hotel Plaza Blvd 

continuing onto Downtown 
Disney (veh) 

PM Peak Hour 1 297 227 

PM Peak Hour 2 274 210 
 
AM peak hour numbers were obtained using the PM to AM peak hour ratios and daily traffic profile data 
from the Florida Traffic Information (FTI) traffic data.  The traffic diversion for peak hour volumes for the 
analysis years 2016, 2020 and 2030 were obtained from the background growth and potential Disney 
Springs traffic from the DDHVs provided in Appendix D.  Table 5-3 summarizes inbound diverted traffic 
for the analysis years 2016, 2020 and 2030 for both AM and PM peak hours. 

5.3.2 Outbound Traffic 
Outbound traffic from the Downtown Disney is generally highest when the restaurants and 
entertainment activities close. The traffic distribution developed and discussed in section 5.1.2 for traffic 
leaving (outbound) Downtown Disney accounts for the access modifications as a result of the Buena 
Vista Drive widening project. Outbound traffic continues to follow existing traffic patterns even after the 
proposed ramp spur is built.  Hence, a separate outbound traffic diversion distribution was not 
performed.   
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Table 5-3 | Inbound Diversion in Traffic for Analysis Years 2016, 2020 and 2030 

Analysis 
Year 

Diversion 
Movement 

AM  
Peak Hour 

PM  
Peak Hour 

2016 
1 134 220 
2 243 243 

2020 
1 200 225 
2 324 425 

2030 
1 365 238 
2 450 782 

5.4 Build Traffic Forecasts 
The traffic forecasts for Build conditions for the analysis years 2016, 2020 and 2030 were obtained from 
FDOT traffic forecasts and also by applying diverted traffic from the SR 535 westbound off‐ramp as 
discussed in Section 5.3.  Figures 5-10 through 5-12 show Build (with the proposed ramp spur) peak 
hour traffic for the analysis years 2016 , 2020 and 2030 that will be used for freeway and arterial 
analysis using HCS and Synchro.   
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Interstate 4 and SR 536 Off-Ramp
Figure 5-10

Year 2016 Build  AM & PM 
Peak Hour (1 Hour) Forecasts
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Figure 5-11

Year 2020 Build  AM & PM 
Peak Hour (1 Hour) Forecasts
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6.0 Alternative Analysis 
This section defines the No Build Alternative, Transportation System Management (TSM) Alternative, 
and the Build Alternative, and presents the analysis results for each. 

6.1 Description of Alternatives 

6.1.1 No Build Alternative 
The No Build alternative includes the existing transportation network and any funded, planned or 
programmed improvements open to traffic in each analysis year (see Table 6-1). 

Table 6-1 | No Build Alternative Description by Analysis Year  

Analysis Year Projects included in No Build Alternative 

2016 
Widening of Buena Vista Drive from six to eight lanes including dedicated bus lanes. 
Elimination of at grade intersection at the location of the proposed ramp (with signal 
control) with an overpass.  

2020 2016 No Build plus improvements included in I‐4 BtU PD&E Study Update from the 
Polk County Line to SR 472 in Volusia County (FM# 432100‐1). 2030 

 

The PD&E study update for I‐4 from Polk County Line to SR 472 in Volusia County involves the build‐out 
of I‐4 to its ultimate condition through Central Florida, including segments in Osceola, Orange, Seminole, 
and Volusia counties.  The concept design proposes the addition of two (2) new express lanes in each 
direction, resulting in a total of ten (10) lanes. 

6.1.2 TSM Alternative 
Transportation Systems Management (TSM) alternatives are low capital cost transportation 
improvements designed to maximize the use and efficiency of the existing transportation facility 
through improved system management.  Various forms of TSM improvements can include: 

 Traffic signal improvements 

 Intersection/interchange improvements 

 Widening of parallel routes 

 Ridesharing programs 

 HOV lanes 

 Reversible lanes 

 Transit 

 Intelligent Transportation System (ITS) 

 Auxiliary lanes 
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The adjacent interchange at SR 535 is currently operating deficiently in PM conditions at the intersection 
with I‐4 westbound ramps.  The traffic operations on SR 535 are projected to degrade over the years.  
SR 535 is a constrained facility and TSM strategies would be ineffective in fully addressing congestion 
along the corridor.  The conditions proposed in the on‐going I‐4 SAMR Re‐evaluation study with an 
Opening Year of 2020 are expected help improve provide the SR 535 corridor.  Although signal timings 
were optimized for SR 535 intersections for the No Build condition analysis, other specific TSM 
strategies could not be identified and were not considered for SR 535.  

6.1.3 Alternative Travel Modes 
This alternative typically considers the needs of transit along limited‐access facilities, as well as 
pedestrian, bicycle and transit needs along the crossroads.  The Buena Vista Drive project includes a 
number of operational improvements in addition to widening. The additional lanes will be dedicated to 
transit. Pedestrian bridges will be built at the Hotel Plaza Blvd and Team Disney intersections. The Buena 
Vista Drive improvements allow for optimized bus flow and access to Downtown Disney and adjacent 
attractions. Therefore, no additional analysis related to alternative travel modes has been conducted 
since all reasonable improvements are incorporated in the Buena Vista Drive widening project.   

6.1.4 Build Alternative 
The Build alternative consists of a proposed ramp spur. The proposed improvement is a single lane ramp 
spur (approximately 0.5 miles in length) that begins at the existing westbound SR 536 off‐ramp, 
approximately 2000 feet west of the westbound I‐4 mainline ramp gore, and ends at a grade‐separated 
intersection at Buena Vista Drive. The Build configuration of proposed ramp is depicted in Figure 6-1.   

6.2 Operational Analysis 
Consistent with the MLOU, the operational analysis was conducted assuming the Level of Service 
standard D for freeway and arterial intersections within the area of influence. The following sections 
present the operational analysis results for the mainline freeway segments, ramp junctions, weave 
segments and intersections within the area of influence.   

Year 2020 and 2030 transportation network, as discussed in Section 5.1.1, include the following FHWA 
approved design changes as part of the original I‐4 SAMR.  

 Two (2) new express lanes in each direction, resulting in a total of ten (10) through lanes  

 A collector/distributor system between SR 535 and  a new and approved Fenton Street 

interchange 

 The approved Fenton Street interchange north of SR 535 

As part of the alternative analysis for the SR 535 and SR 536 interchanges at I‐4, a collector/distributor 
system between the two interchanges in the westbound direction will be evaluated in the ongoing I‐4 
SAMR re‐evaluation in support of I‐4 BtU PD&E study, in addition to all interchanges within the I‐4 BtU 
study area including the SR 535 and the SR 536 interchanges in order to meet future traffic demands. 
The operational analysis for the years 2020 and 2030 incorporated above mentioned network 
improvements.  
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6.2.1 Basic Freeway Segment Analysis 
A Basic Freeway Segment analysis was conducted for both the Build and No Build conditions using HCS 
2010 and the results are presented in Table 6-2 and Table 6-3.  

Table 6-2 | Year 2016 Freeway Operations   

 

Table 6-3 | Year 2020 Freeway Operations   

 

As shown in Table 6-2, under the ID # 14, the proposed ramp spur has a negligible impact on I‐4 
mainline operations in 2016, with only one segment (ID# 12) showing a change in LOS in 2016.  This is 
due to some vehicles now continuing past the SR 535 exit to SR 536 to access the new ramp spur.  
Similarly, as seen in Table 6-3, the proposed ramp spur has negligible impact on I‐4 mainline operations 
in 2020 with only negligible changes shown on segment ID#s 11, 13 and 14. This is due to the 
aforementioned reason related to the 2016 analysis. 

Density Density Density Density
From To (pc/mi/ln) LOS (pc/mi/ln) LOS (pc/mi/ln) LOS (pc/mi/ln) LOS

I-4 Eastbound
1 Osceola Parkway Off Ramp SR 536 Off Ramp 27.4 D 27.4 D 22.1 C 22.1 C
2 SR 536 Off Ramp On Ramp from Osceola Parkway 20.6 C 20.6 C 17.5 B 17.5 B
3 On Ramp from Osceola Parkway On Ramp from SR 536 22.7 C 22.7 C 23.4 C 23.4 C
4 On Ramp from SR 536 SR 535 Off Ramp 23.9 C 23.9 C 27.4 D 27.4 D
5 SR 535 Off Ramp On Ramp from SR 535 EB 31.6 D 31.6 D 29.0 D 29.0 D
7 On Ramp from SR 535 EB On Ramp from SR 535 WB 39.4 E 39.4 E 41.2 E 41.2 E
8 On Ramp from SR 535 WB Central Florida Parkway Off Ramp 30.2 D 30.2 D 30.7 D 30.7 D

I-4 Westbound
10 On Ramp from Central Florida Parkway SR 535 Off Ramp 28.2 D 28.2 D 31.4 D 31.4 D
12 SR 535 Off Ramp On Ramp from SR 535 25.5 C 26.7 D 26.4 D 28.4 D
14 On Ramp from SR 535 SR 536 Off Ramp 22.0 C 22.8 C 22.2 C 23.4 C
15 SR 536 Off Ramp Osceola Parkway Off Ramp 18.7 C 18.7 C 20.1 C 20.1 C
16 Osceola Parkway Off Ramp On Ramp from SR 536 12.5 B 12.5 B 14.1 B 14.0 B
18 On Ramp from SR 536 US 192 Off Ramp 11.8 B 11.8 B 14.2 B 14.2 B

2016 PM Peak Hour
No Build Build

ID 
#

LOS Standard/
Density 

Threshold

Roadway/Segment

2016 AM Peak Hour
No Build Build

D /             
35

(pc/mi/ln)

Density Density Density Density
From To (pc/mi/ln) LOS (pc/mi/ln) LOS (pc/mi/ln) LOS (pc/mi/ln) LOS

I-4 Eastbound
1 Osceola Parkway Off Ramp SR 536 Off Ramp 31.1 D 31.1 D 47.6 F 47.6 F
2 SR 536 Off Ramp On Ramp from Osceola Parkway 20.9 C 20.9 C 28.9 D 28.9 D
3 On Ramp from Osceola Parkway On Ramp from SR 536 34.6 D 34.6 D 60.0 F 60.0 F
4 On Ramp from SR 536 SR 535 Off Ramp 36.9 E 36.9 E 57.7 F 57.7 F
6 SR 535 Off Ramp Off Ramp to CD System 58.7 F 58.7 F 85.7 F 85.7 F
9 Off Ramp to CD System Central Florida Parkway Off Ramp 39.9 E 39.9 E 52.8 F 52.8 F

I-4 SUL Eastbound
50 Osceola Parkway Off Ramp SR 536 Off Ramp 5.2 A 5.2 A 6.5 A 6.5 A
51 Off Ramp to CD System Central Florida Parkway Off Ramp 12.7 B 12.7 B 13.5 B 13.5 B

I-4 Westbound
11 On Ramp from Central Florida Parkway On Ramp from CD System 51.7 F 56.7 F 42.1 E 46.2 F
13 On Ramp from CD System On Ramp from SR 535 78.7 F 89.8 F 62.9 F 71.2 F
14 On Ramp from SR 535 SR 536 Off Ramp 50.4 F 53.9 F 40.6 E 43.5 E
15 SR 536 Off Ramp Osceola Parkway Off Ramp 63.9 F 63.9 F 42.2 E 42.2 E
17 Osceola Parkway Off Ramp Slip Ramp to Express Lane 34.6 D 34.6 D 23.8 C 23.8 C

I-4 SUL Westbound
52 On Ramp from Central Florida Parkway SR 535 Off Ramp 13.5 B 13.5 B 12.7 B 12.7 B
53 On Ramp from Central Florida Parkway On Ramp from CD System 6.5 A 6.5 A 5.2 A 5.2 A
54 SR 535 Off Ramp On Ramp from SR 535 9.4 A 9.4 A 8.5 A 8.5 A

D /             
35

(pc/mi/ln)

ID 
#

LOS Standard/
Density 

Threshold

Roadway/Segment
No Build Build

2020 PM Peak Hour2020 AM Peak Hour
No Build Build
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6.2.2 Ramp Merge/Diverge Analysis 
The ramp merge/diverge analysis was conducted for both the Build and No Build conditions using HCS 
2010 and the results are presented in Table 6-4 and Table 6-5 for 2016 and 2020, respectively.  

Table 6-4 | Year 2016 Ramp Operations  

 

Table 6-5 | Year 2020 Ramp Operations  

 

As shown in Table 6-4, the proposed ramp spur only has negligible impact on ramp v/c ratios with only a 
negligible increase observed for the I‐4 westbound off‐ramp to SR 536 (ID# 30). However, the I‐4 
westbound off‐ramp to SR 535 (ID# 28) shows a slight reduction in the v/c ratio.  The 2020 Ramp 
Operations shows the same impact for the I‐4 westbound off‐ramp to SR 536. 

6.2.3 Weave Segment Analysis 
The freeway weave analysis was conducted for both Build and No Build using HCS 2010 and the results 
are presented in Table 6-6.   

  

I-4 Eastbound
20 SR 536 Off Ramp Yes ‐ ‐ 0.22 UC ‐ ‐ 0.22 UC ‐ ‐ 0.18 UC ‐ ‐ 0.18 UC
21 On Ramp from Osceola Parkway 20.2 C ‐ ‐ 20.2 C ‐ ‐ 22.8 C ‐ ‐ 22.8 C ‐ ‐
22 On Ramp from SR 536 Yes ‐ ‐ 0.36 UC ‐ ‐ 0.36 UC ‐ ‐ 0.48 UC ‐ ‐ 0.48 UC
23 SR 535 Off Ramp Yes ‐ ‐ 0.26 UC ‐ ‐ 0.26 UC ‐ ‐ 0.66 UC ‐ ‐ 0.66 UC
24 On Ramp from SR 535 WB 20.8 C ‐ ‐ 20.8 C ‐ ‐ 23.1 C ‐ ‐ 23.1 C ‐ ‐
25 On Ramp from SR 535 EB Yes ‐ ‐ 0.40 UC ‐ ‐ 0.40 UC ‐ ‐ 0.38 UC ‐ ‐ 0.38 UC

I-4 Westbound
28 SR 535 Off Ramp Yes ‐ ‐ 0.47 UC ‐ ‐ 0.44 UC ‐ ‐ 0.56 UC ‐ ‐ 0.50 UC
29 On Ramp from SR 535 Yes ‐ ‐ 0.39 UC ‐ ‐ 0.39 UC ‐ ‐ 0.36 UC ‐ ‐ 0.36 UC
30 SR 536 Off Ramp Yes ‐ ‐ 0.45 UC ‐ ‐ 0.49 UC ‐ ‐ 0.41 UC ‐ ‐ 0.47 UC
31 Osceola Pkwy Off Ramp ‐0.5 A ‐ ‐ ‐0.5 A ‐ ‐ 0.2 A ‐ ‐ 0.2 A ‐ ‐
32 On Ramp from SR 536 Yes ‐ ‐ 0.28 UC ‐ ‐ 0.28 UC ‐ ‐ 0.42 UC ‐ ‐ 0.42 UC

ID #
LOS

Under/Over 
Capacity

Density
Under/Over 

Capacity
LOSDensity

LOS Standard/
Density 

Threshold
LOSv/c 

Ratio **
Density v/c 

Ratio **

Under/Over 
Capacity

D /             
35 (pc/mi/ln)

Freeway Ramp
Lane 

add/drop 
at Ramp

LOS

2016 AM Peak Hour
BuildNo Build No Build Build

2016 PM Peak Hour

v/c 
Ratio **

Density v/c 
Ratio **

Under/Over 
Capacity

I-4 Eastbound
20 SR 536 Off Ramp Yes ‐ ‐ 0.31 UC ‐ ‐ 0.31 UC ‐ ‐ 0.34 UC ‐ ‐ 0.34 UC
21 On Ramp from Osceola Parkway 31.3 D ‐ ‐ 31.3 D ‐ ‐ 40.4 F ‐ ‐ 40.4 F ‐ ‐
22 On Ramp from SR 536 Yes ‐ ‐ 0.47 UC ‐ ‐ 0.47 UC ‐ ‐ 0.49 UC ‐ ‐ 0.49 UC
23 SR 535 Off Ramp Yes ‐ ‐ 0.17 UC ‐ ‐ 0.17 UC ‐ ‐ 0.37 UC ‐ ‐ 0.37 UC
26 CD System Off Ramp 24.8 F* ‐ ‐ 24.8 F* ‐ ‐ 31.9 F* ‐ ‐ 31.9 F* ‐ ‐

I-4 SUL Eastbound
55 SR 536 Off Ramp 9.5 A ‐ ‐ 9.5 A ‐ ‐ 9.9 A ‐ ‐ 9.9 A ‐ ‐

I-4 Westbound
27a SR 535 Off Ramp to CD 6.2 A 6.4
27 CD System On Ramp 32.2 F* ‐ ‐ 34.2 F* ‐ ‐ 28.3 F* ‐ ‐ 30.5 F* ‐ ‐
29 On Ramp from SR 535 Yes ‐ ‐ 0.28 UC ‐ ‐ 0.28 UC ‐ ‐ 0.21 UC ‐ ‐ 0.21 UC
30 SR 536 Off Ramp Yes ‐ ‐ 0.40 UC ‐ ‐ 0.45 UC ‐ ‐ 0.45 UC ‐ ‐ 0.51 UC
31 Osceola Pkwy Off Ramp 24.0 F* ‐ ‐ 24.0 F* ‐ ‐ 14.2 B ‐ ‐ 14.2 B ‐ ‐

I-4 SUL Westbound
56 CD System On Ramp 5.3 A ‐ ‐ 5.3 A ‐ ‐ 5.3 A ‐ ‐ 5.3 A ‐ ‐
57 On Ramp from SR 536 5.3 A ‐ ‐ 5.3 A ‐ ‐ 4.8 A ‐ ‐ 4.8 A ‐ ‐

ID #
Build

Density
Under/Over 

Capacity
Under/Over 

Capacity
Under/Over 

Capacity
Density v/c 

Ratio **
Density v/c 

Ratio **

LOS Standard/
Density 

Threshold
LOSDensity v/c 

Ratio **

No Build
2020 AM Peak Hour

Under/Over 
Capacity

v/c 
Ratio **

LOS

D /             
35 (pc/mi/ln)

Freeway Ramp
Lane 

add/drop 
at Ramp

LOS LOS

No Build
2020 PM Peak Hour

Build
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Table 6-6 | Year 2016 and 2020 Weave Segments Operations 

 

The results indicate that the traffic diversion due to the proposed ramp spur will have minimal impact 
on the operation of the weaving segments.  When compared to No Build conditions, the volume to 
capacity (v/c) ratio of the I‐4 westbound segment from the SR 535 on‐ramp to the SR 536 off‐ramp 
increases by only five and ten percent in the analysis year 2016 for AM and PM peak conditions, 
respectively, in the Build conditions and will not result in a LOS letter grade change.  Similarly, the 
increase in v/c ratio is less than four percent in the year 2020 for the subject westbound I‐4 weave 
segment in both AM and PM peak hours and also will not result in a LOS letter grade change. 

6.2.4 Intersection Analysis 
Intersection analyses were performed using the Synchro and 2010 Highway Capacity Manual (HCM 
2010) module for both Build and No Build conditions and the results are presented in Table 6-7 through 
Table 6-12. The existing signal timings for the study intersections are optimized for the No Build 
conditions, resulting in improved performance at the intersection of SR 535 and I‐4 eastbound.  The 
Build condition intersection analysis is performed utilizing No Build analysis and applying traffic 
diversion due to proposed spur.  

v/c 
Ratio

LOS
v/c 

Ratio
LOS

v/c 
Ratio

LOS
v/c 

Ratio
LOS

35 I‐4 EB from SR 536 on ramp to SR 535 off ramp 1.03 F 1.03 F 1.32 F 1.32 F
36 I‐4 WB from SR 535 on ramp to SR 536 off ramp 0.90 D 0.95 D 1.11 F 1.15 F
35 I‐4 EB from SR 536 on ramp to SR 535 off ramp 1.69 F 1.69 F 1.76 F 1.76 F
36 I‐4 WB from SR 535 on ramp to SR 536 off ramp 0.82 D 0.90 D 1.02 F 1.06 F

AM

PM

2020 Build
ID # Weaving Segment

2016 No Build 2016 Build 2020 No Build
Time 

Period
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Table 6-7 | Year 2016 AM Peak Hour Intersection Operations 

 

  

Approach Intersection Approach Intersection 

Delay 
(sec)

LOS
Delay 
(sec)

LOS
Delay 
(sec)

LOS
Delay 
(sec)

LOS

EB 38.1 D 38.1 D
NB 84.1 F 84.1 F
SB 119.2 F 119.2 F
WB 54.7 D 54.7 D
EB 84.8 F 84.8 F
NB 126.6 F 126.6 F
SB 163.8 F 163.8 F
WB 169.4 F 169.4 F
EB 85.9 F 85.9 F
NB 57.2 E 34.1 C
SB 25.4 C 25.4 C
WB 106.8 F 106.8 F
NB 42.7 D 37.2 D
SB 28.9 C 22.9 C
SW 57.1 E 50.1 D
EB 76.6 E 76.6 E
NB 0.2 A 0.2 A
SB 23.6 C 23.6 C
WB 67.2 E 67.2 E
EB 218.9 F 218.9 F
NB 81.2 F 81.2 F
SB 47.3 D 47.3 D
WB 51 D 51 D
EB 3 A 6.4 A
NB 47 D 42.3 D
SB 49.1 D 44.1 D
WB 10.8 B 10.7 B

EB
‐ ‐

13.2 B

NB
‐ ‐

4.7 A

EB 31.4 C 31.4 C
NB 42.2 D 37.2 D
SB 53.3 D 48.8 D
WB 30.2 C 30.7 C

32.2 C

20.0 B

75.6 E

11.8 B

D

37.0 D

B

75.6 E

61.8 E

141.5 F

51.1 D

ID 
#

40

41

42

Primary 
Road

Secondary 
Road

Approach

61.8 ESR 536 World Center Dr

SR 535 Palm Parkway

SR 535 Hotel Plaza

141.5 F

41.7

2016 AM Build 
LOS Standard 

/ Delay 
Threshold

D / 55 Sec

11.0 B

A

2016 AM No Build 

43.5 D

48

43

44

45

46

47 ‐ ‐ 6.8

32.4 C

Downtown 
Disney Entrance 

#3/ Team 
Disney

Buena 
Vista 
Drive

Downtown 
Disney Entrance 

#5/ Typhoon 
Lagoon

SR 535 I‐4 West Ramps

SR 535

Buena 
Vista 

Drive Off 
Ramp

Downtown 
Disney Entrance 

#4/ Proposed 
Ramp Spur

I‐4 East Ramps

SR 535 Meadow Creek

Buena 
Vista 
Drive

20.0
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Table 6-8 | Year 2016 PM Peak Hour Intersection Operations 

 

  

Approach Intersection Approach Intersection 

Delay 
(sec)

LOS
Delay 
(sec)

LOS
Delay 
(sec)

LOS
Delay 
(sec)

LOS

EB 46.7 D 46.7 D
NB 73.7 E 73.7 E
SB 62.9 E 62.9 E
WB 54.6 D 54.6 D
EB 105.1 F 105.1 F
NB 44.6 D 44.6 D
SB 104.3 F 104.3 F
WB 113.6 F 113.6 F
EB 75.1 E 77.8 E
NB 74.7 E 44.2 D
SB 38.4 D 35.6 D
WB 102.3 F 102.3 F
NB 41.9 D 41 D
SB 30.2 C 28.9 C
SW 90.9 F 69.7 E
EB 71.7 E 71.7 E
NB 40 D 40 D
SB 36.7 D 36.7 D
WB 76 E 76 E
EB 119 F 119 F
NB 56.8 E 56.8 E
SB 51.5 D 51.5 D
WB 51 D 51 D
EB 7.7 A 9.4 A
NB 52.1 D 48.9 D
SB 58.2 E 53.1 D
WB 13 B 11.8 B

EB
‐ ‐

12 B

NB
‐ ‐

5.8 A

EB 42.8 D 40.3 D
NB 58.1 E 51.5 D
SB 69 E 59.8 E
WB 44.5 D 42 D

2016 PM No Build 

D

2016 PM Build 

54.4 D

E

Palm Parkway

SR 535 Hotel Plaza

Buena 
Vista 
Drive

47.6

59.8

D

D

F

B

‐ 7.5 A

43.8 DD

E

B

48

47

19.1

81.0 F

52.8 D

45.8 D

47.6 D

59.8 E

Downtown 
Disney Entrance 

#5/ Typhoon 
Lagoon

81.0

Buena 
Vista 
Drive

Downtown 
Disney Entrance 

#3/ Team 
Disney

46.7

19.6

64.5

Buena 
Vista 

Drive Off 
Ramp

Downtown 
Disney Entrance 

#4/ Proposed 
Ramp Spur

‐

ID 
#

40

41

42

43

44

45

46

54.4SR 536 World Center Dr

54.7

SR 535 I‐4 East Ramps

SR 535 Meadow Creek

I‐4 West RampsSR 535

Primary 
Road

Secondary 
Road

Approach

SR 535

LOS Standard 
/ Delay 

Threshold

D / 55 Sec
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Table 6-9 | Year 2020 AM Peak Hour Intersection Operations 

 

  

Approach Intersection Approach Intersection 

Delay 
(sec)

LOS
Delay 
(sec)

LOS
Delay 
(sec)

LOS
Delay 
(sec)

LOS

EB 68.9 E 68.9 E
NB 200.6 F 200.6 F
SB 282.5 F 282.5 F
WB 91.9 F 91.9 F
EB 129.3 F 129.3 F
NB 109.6 F 109.6 F
SB 162.6 F 162.6 F
WB 170.7 F 170.7 F
EB 96.7 F 96.7 F
NB 101.6 F 52.8 D
SB 66.3 E 66.4 E
WB 121.7 F 121.7 F
NB 31.2 C 29.6 C
SB 16.5 B 14.4 B
SW 123.5 F 85.3 F
EB 114.2 F 114.2 F
NB 13.3 B 13.3 B
SB 29 C 29 C
WB 77 E 77 E
EB 627.3 F 627.3 F
NB 256.8 F 256.8 F
SB 129.1 F 129.1 F
WB 42.9 D 42.9 D
EB 3 A 6.8 A
NB 80.4 F 54.1 D
SB 82.9 F 52.8 D
WB 11.5 B 11.2 B

EB
‐ ‐ 12.3 B

NB
‐ ‐ 5.6 A

EB 44.6 D 44.1 D
NB 77.9 E 47.9 D
SB 89.7 F 63.5 E
WB 41.2 D 30.6 C

49.1

30.8 C

241.0 F

15.5

2020 AM Build 

143.7 F

139.8 F

70.3 E

36.6 D

30.8 C

ID 
#

40

41

42

Primary 
Road

Secondary 
Road

Approach

F

139.8 F

88.3 F

SR 536 World Center Dr

SR 535 Palm Parkway

SR 535 Hotel Plaza

143.7

LOS Standard 
/ Delay 

Threshold

D / 55 Sec

‐ ‐ 7.2 A

241.0 F

13.6 BB

46.8 D

D

40.1 D

2020 AM No Build 

48

43

44

45

46

47

Downtown 
Disney Entrance 

#3/ Team 
Disney

Buena 
Vista 
Drive

Downtown 
Disney Entrance 

#5/ Typhoon 
Lagoon

SR 535 I‐4 West Ramps

SR 535

Buena 
Vista 

Drive Off 
Ramp

Downtown 
Disney Entrance 

#4/ Proposed 
Ramp Spur

I‐4 East Ramps

SR 535 Meadow Creek

Buena 
Vista 
Drive
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Table 6-10 | Year 2020 PM Peak Hour Intersection Operations 

 

 

  

Approach Intersection Approach Intersection 

Delay 
(sec)

LOS
Delay 
(sec)

LOS
Delay 
(sec)

LOS
Delay 
(sec)

LOS

EB 114.8 F 114.8 F
NB 257.5 F 257.5 F
SB 435 F 435 F
WB 183.4 F 183.4 F
EB 118.5 F 118.5 F
NB 134.9 F 134.9 F
SB 169 F 169 F
WB 208.4 F 208.4 F
EB 84.4 F 84.4 F
NB 116.4 F 61 E
SB 55.5 E 55.7 E
WB 116.6 F 116.6 F
NB 37.4 D 36.5 D
SB 24.1 C 22.6 C
SW 122.1 F 74.2 E
EB 70 E 70 E
NB 21.1 C 21.1 C
SB 37.4 D 37.4 D
WB 82.9 F 82.9 F
EB 400.5 F 400.5 F
NB 67 E 67 E
SB 59.6 E 59.6 E
WB 65.9 E 65.9 E
EB 7.6 A 11.9 B
NB 69.6 E 54.7 D
SB 77.2 E 58.2 E
WB 15.5 B 13.6 B

EB
‐ ‐ 12 B

NB
‐ ‐ 6.3 A

EB 52.1 D 40.9 D
NB 97.6 F 59.5 E
SB 90.3 F 64.9 E
WB 58.8 E 42.7 D

159.0 F

67.7 E

41.1 D

F

F

F

E

2020 PM No Build 

216.1 F

159.0

87.0

2020 PM Build 

216.1 F

Palm Parkway

SR 535 Hotel Plaza

Buena 
Vista 
Drive

D

100.4 F

21.8 C

41.1 D

24.3 C

57.2

D

41.1

7.9 A‐ ‐

61.3 E

100.4

45.548

47

Downtown 
Disney Entrance 

#5/ Typhoon 
Lagoon

Buena 
Vista 
Drive

Downtown 
Disney Entrance 

#3/ Team 
Disney

Buena 
Vista 

Drive Off 
Ramp

Downtown 
Disney Entrance 

#4/ Proposed 
Ramp Spur

ID 
#

40

41

42

43

44

45

46

SR 536 World Center Dr

SR 535 I‐4 East Ramps

SR 535 Meadow Creek

I‐4 West RampsSR 535

Primary 
Road

Secondary 
Road

Approach

SR 535

LOS Standard 
/ Delay 

Threshold

D / 55 Sec
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Table 6-11 | Year 2030 AM Peak Hour Intersection Operations 

 

  

Approach Intersection Approach Intersection 

Delay 
(sec)

LOS
Delay 
(sec)

LOS
Delay 
(sec)

LOS
Delay 
(sec)

LOS

EB 114.4 F 114.4 F
NB 300.9 F 300.9 F
SB 276.7 F 276.7 F
WB 184.9 F 184.9 F
EB 157.9 F 157.9 F
NB 264.7 F 264.7 F
SB 256.4 F 256.4 F
WB 262.2 F 262.2 F
EB 118.2 F 118.2 F
NB 170.2 F 54 D
SB 69.5 E 69.5 E
WB 153.1 F 153.1 F
NB 35.4 D 34.6 C
SB 23.6 C 22.5 C
SW 151 F 90 F
EB 124.8 F 124.8 F
NB 15.8 B 15.8 B
SB 30.3 C 30.3 C
WB 86.1 F 86.1 F
EB 420.1 F 420.1 F
NB 260.5 F 260.5 F
SB 187.5 F 187.5 F
WB 33.9 C 33.9 C
EB 3.1 A 5.8 A
NB 80.6 F 80.2 F
SB 83 F 83 F
WB 12 B 11.9 B

EB
‐ ‐ 14.4 B

NB
‐ ‐ 5.9 A

EB 47 D 43.4 D
NB 78.9 E 77.8 E
SB 96.2 F 89.5 F
WB 43.7 D 32.1 C

49.4 D

B

‐ ‐ 7.5 A

244.0 F

15.8 B

2030 AM Build 

199.1 F

247.4 F

77.8 E

40.9 D

43.0 D

33.7 C

244.0 F

16.6

F

59.0 E

33.7 C

119.8

2030 AM No Build 

199.1 F

247.4 F

ID 
#

40

41

42

Primary 
Road

Secondary 
Road

Approach

SR 536 World Center Dr

SR 535 Palm Parkway

SR 535 Hotel Plaza

LOS Standard 
/ Delay 

Threshold

D / 55 Sec

48

43

44

45

46

47

Downtown 
Disney Entrance 

#3/ Team 
Disney

Buena 
Vista 
Drive

Downtown 
Disney Entrance 

#5/ Typhoon 
Lagoon

SR 535 I‐4 West Ramps

SR 535

Buena 
Vista 

Drive Off 
Ramp

Downtown 
Disney Entrance 

#4/ Proposed 
Ramp Spur

I‐4 East Ramps

SR 535 Meadow Creek

Buena 
Vista 
Drive
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Table 6-12 | Year 2030 PM Peak Hour Intersection Operations 

 

  

Approach Intersection Approach Intersection 

Delay 
(sec)

LOS
Delay 
(sec)

LOS
Delay 
(sec)

LOS
Delay 
(sec)

LOS

EB 142.1 F 142.1 F
NB 353.9 F 353.9 F
SB 346.2 F 346.2 F
WB 302.2 F 302.2 F
EB 158.3 F 158.3 F
NB 189.6 F 189.6 F
SB 247.3 F 247.3 F
WB 281.7 F 281.7 F
EB 107.4 F 107.4 F
NB 134.6 F 64.3 E
SB 63.2 E 63.3 E
WB 128.7 F 128.7 F
NB 33.6 C 33.6 C
SB 23.9 C 23.9 C
SW 171.7 F 99.5 F
EB 114.3 F 114.3 F
NB 22.8 C 22.8 C
SB 43 D 43 D
WB 92.3 F 92.3 F
EB 422.4 F 422.4 F
NB 71.8 E 71.8 E
SB 77.8 E 77.8 E
WB 63.5 E 63.5 E
EB 10 A 16.2 B
NB 74.4 E 62 E
SB 81.6 F 58.3 E
WB 16.5 B 13.2 B

EB
‐ ‐ 16.8 B

NB
‐ ‐ 7.3 A

EB 53.7 D 44.7 D
NB 113.9 F 60.7 E
SB 96.9 F 68 E
WB 61.1 E 44.8 D

48.2 D

51.8 D

113.3 F

24.3 C

‐ ‐ 9.2 A

64.9 E

27.0 C

2030 PM Build 

260.2 F

224.1 F

77.1 E

43.1 D62.0 E

51.8 D

113.3 F

2030 PM No Build 

260.2 F

224.1 F

100.7 F

Palm Parkway

SR 535 Hotel Plaza

Buena 
Vista 
Drive

48

47

Downtown 
Disney Entrance 

#5/ Typhoon 
Lagoon

Buena 
Vista 
Drive

Downtown 
Disney Entrance 

#3/ Team 
Disney

Buena 
Vista 

Drive Off 
Ramp

Downtown 
Disney Entrance 

#4/ Proposed 
Ramp Spur

ID 
#

40

41

42

43

44

45

46

SR 536 World Center Dr

SR 535 I‐4 East Ramps

SR 535 Meadow Creek

I‐4 West RampsSR 535

Primary 
Road

Secondary 
Road

Approach

SR 535

LOS Standard 
/ Delay 

Threshold

D / 55 Sec
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Based on the intersection analysis: 

 In 2016 comparison between No Build and Build conditions, 

o The average delay at the SR 535 and Hotel Plaza Blvd intersection (ID# 42) 

decreases/improves  

 from 51.1 sec/veh to 41.7 sec/veh in the AM peak hour and  

 from 64.5 sec/veh to 52.8 sec/veh in the PM peak hour 

o The average delay at the SR 535 and I‐4 westbound intersection (ID# 43) 

decreases/improves  

 from 43.5 sec/veh to 37.0 sec/veh in the AM peak hour and  

 from 64.5 sec/veh to 52.8 sec/veh in the PM peak hour 

 In 2020 comparison between No Build and Build conditions, 

o The average delay and LOS at the SR 535 and Hotel Plaza Blvd intersection (ID #42) 

decreases/improves  

 from 88.3 sec/veh and LOS F to 70.3 sec/veh and LOS E in the AM peak hour and 

 from 87.0 sec/veh and LOS F to 67.7 sec/veh and LOS E in the PM peak hour 

o The average delay and LOS at the SR 535 and I‐4 westbound intersection (ID# 43) 

decreases/improves  

 from 49.1 sec/veh to 36.6 sec/veh in the AM peak hour and  

 from 57.2 sec/veh and LOS E to 41.1 sec/veh and LOS D in the PM peak hour 

 In 2030 comparison between No Build and Build conditions, 

o The average delay and LOS at the SR 535 and Hotel Plaza Blvd intersection (ID #42) 

decreases/improves  

 from 119.8 sec/veh and LOS F to 77.8 sec/veh and LOS E in the AM peak hour 

and  

 from 100.7 sec/veh and LOS F to 77.1 sec/veh and LOS E in the PM peak hour 

o The average delay and LOS at the SR 535 and I‐4 westbound intersection (ID# 43) 

decreases/improves  

 from 59.0 sec/veh and LOS E to 40.9 sec/veh and LOS D in the AM peak hour 

and  

 from 62.0 sec/veh and LOS E to 43.1 sec/veh and LOS D in the PM peak hour 

In summary, the two intersections on SR 535 at Hotel Plaza Boulevard and I‐4 westbound show a 
decrease in overall intersection delay in years 2016, 2020 and 2030 in both the AM and PM peak hours 
in the Build conditions compared to the No Build conditions.  In addition, these two intersections’ LOS is 
also projected to improve by one letter grade (improve from LOS F to LOS E or LOS E to LOS D) in years 
2020 and 2030 in both AM and PM peak hours. 
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6.2.5 Queuing Analysis 
The results of the queuing analysis for the intersections of SR 535 with I‐4 westbound and the proposed 
ramp spur with Buena Vista Drive/Entrance Four and are summarized in Table 6-13, Table 6-14, and 
Table 6-15 for years 2016, 2020 and 2030, respectively.   

Table 6-13| Year (2016) Peak Hour Queues 

 

 

Table 6-14 | Year (2020) Peak Hour Queues 

 

  

95th Req. 95th Req.

Percentile Storage Percentile Storage

Queue Length(ft) (ft) Queue Length(ft) (ft)

Westbound Left 382 375 650 No 382 375 650 No

Westbound Right 881 875 1,200 No 680 675 1,200 No

Northbound Thru ‐ ‐ ‐ ‐ 46 50 2,000 No

Westbound Left 860 850 650 YES 827 825 650 YES

Westbound Right 1,002 1,000 1,200 No 436 425 1,200 No

Northbound Thru ‐ ‐ ‐ ‐ 63 75 2,000 No

Proposed Ramp Spur & Buena Vista Drive/Entrance Four - Signalized Intersection

AM Peak-Hour

SR 535 & I-4 West Ramps - Signalized Intersection

SR 535 & I-4 West Ramps - Signalized Intersection

Proposed Ramp Spur & Buena Vista Drive/Entrance Four - Signalized Intersection

PM Peak-Hour

Queue 
Exceeds 
Storage?

 2016 No-Build  2016 Build 

Available 
Storage (ft)

Available 
Storage (ft)

Movement

Queue 
Exceeds 
Storage?

95th Req. 95th Req.

Percentile Storage Percentile Storage

Queue Length(ft) (ft) Queue Length(ft) (ft)

Westbound Left 516 525 650 No 443 450 650 No

Westbound Right 777 775 1,200 No 276 275 1,200 No

Northbound Thru ‐ ‐ ‐ 60 50 2,000 No

Westbound Left 593 600 650 No 601 600 650 No

Westbound Right 1,048 1,050 1,200 No 697 700 1,200 No

Northbound Thru ‐ ‐ ‐ 92 100 2,000 No

Proposed Ramp Spur & Buena Vista Drive/Entrance Four - Signalized Intersection

AM Peak-Hour

SR 535 & I-4 West Ramps - Signalized Intersection

Available 
Storage (ft)

Available 
Storage (ft)

Queue 
Exceeds 
Storage?

Movement

PM Peak-Hour

SR 535 & I-4 West Ramps - Signalized Intersection

 2020 No-Build  2020 Build 

Queue 
Exceeds 
Storage?

Proposed Ramp Spur & Buena Vista Drive/Entrance Four - Signalized Intersection
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Table 6-15 | Year (2030) Peak Hour Queues 

 

The results indicate that the traffic diversion due to the proposed ramp spur reduces the queue for the 
westbound right turn movement for both the AM and PM conditions for the analysis years 2016, 2020 
and 2030.  The results also indicate that queues on the proposed ramp spur at the intersection with 
Buena Vista Drive are less than 225 feet in all analysis years 2016, 2020 and 2030 in the AM and PM 
peak hours.   

The LOS summary for mainline freeway segments, ramp junctions, weave segments and intersections 
within the area of influence for years 2016 and 2020 are shown graphically in Figures 6-2 thru 6-5. 
Appendix E contains all the HCS 2010 and Synchro output sheets for analysis years 2016, 2020 and 2030. 

 

95th Req. 95th Req.

Percentile Storage Percentile Storage

Queue Length(ft) (ft) Queue Length(ft) (ft)

Westbound Left 648 650 650 No 648 650 650 No

Westbound Right 954 950 1,200 No 393 400 1,200 No

Northbound Thru ‐ ‐ ‐ 115 125 2,000 No

Westbound Left 657 650 650 No 657 650 650 No

Westbound Right 972 975 1,200 No 577 575 1,200 No

Northbound Thru ‐ ‐ ‐ 232 225 2,000 No

Movement

 2030 No-Build

AM Peak-Hour

SR 535 & I-4 West Ramps - Signalized Intersection

Proposed Ramp Spur & Buena Vista Drive/Entrance Four - Signalized Intersection

PM Peak-Hour

SR 535 & I-4 West Ramps - Signalized Intersection

Proposed Ramp Spur & Buena Vista Drive/Entrance Four - Signalized Intersection

 2030 Build 

Available 
Storage (ft)

Queue 
Exceeds 
Storage?

Available 
Storage (ft)

Queue 
Exceeds 
Storage?
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6.3 Proposed Ramp Spur - Microsimulation Analyses 
Due to the geometric complexities of the study corridor and oversaturated conditions on some 
segments, the discrete HCM analyses presented in the previous sections are inadequate for accurately 
assessing the overall operational performance of the Build alternative versus the No Build alternative. 
Therefore, microsimulation analyses were conducted in order to provide a comprehensive comparison 
between the Build alternative and the No Build alternative for the design year 2030. The 
microsimulation analyses were performed using VISSIM software as documented in the MLOU.  

6.3.1 Existing Year (2011) VISSIM Model Development: 
Existing Year (2011) models were developed for one‐hour time periods during both AM (7:30 to 8:30) 
and PM (4:45 to 5:45) peak hours.  Aerial photography was utilized to establish lane configurations and 
horizontal curvature.  The information collected from the aerial photography was verified during field 
surveys. The desired speeds were based on the posted speeds in the field and the speed distributions 
were coded as plus five miles per hour from the posted speed as the average speed with a distribution 
over and under.  Reduced speed areas were strategically placed in locations where vehicles need to 
reduce their speed due to the roadway alignment or for turning at intersections. The timing and phasing 
assumptions used by the various agencies were used as the base for each signalized intersection within 
the study area using VISSIM’s RBC controllers.   

VISSIM models were developed and calibrated for the study area following the FHWA’s Traffic Analysis 
Toolbox Volume IV, the Oregon Department of Transportation (ODOT) VISSIM Protocol and the 2014 
FDOT Traffic Analysis Handbook.  Visual checking of the animation files was performed to cross check 
the coding of the network.  Abnormal driving behaviors or irregular queuing within the network were 
examined in order to identify potential geometry coding errors prior to beginning the calibration 
process.  The volumes that were collected from ten VISSIM model runs were compared with the existing 
counts.  Simulation output volumes from an average of ten simulation runs were matched using the GEH 
statistic.  The congestion for a freeway segment is measured based on travel speed, in miles per hour 
(mph). The travel speed is the average speed from the simulation runs. The average travel speed was 
obtained using the link evaluation feature of VISSIM. Both the simulation travel speeds and the 
simulation volumes are within the calibration target ranges specified in the approved MLOU.  The report 
documenting the VISSIM model development and the calibration process is included in the Appendix C. 

6.3.2 Year 2030 No Build and Build VISSIM Models: 
Development of the 2030 No Build VISSIM alternative involved applying applicable modifications to the 
2011 Base Model to reflect the 2030 network and 2030 volumes.  The 2030 models maintained all the 
global calibration parameters per the 2011 Base Model.  VISSIM microsimulation analysis was conducted 
for the analysis year 2030 for both AM and PM conditions.  The 2030 volumes utilized for simulations 
were shown in Figure 5-3 and Figure 5-6.   The 2030 VISSIM models were developed to cover a total five 
hour time period during both AM (6:30 to 11:30) and PM (13:45 to 18:45) peaks.  Analyses were 
conducted using one hour‐time intervals.  One hour interval traffic volumes were estimated based on 
the peak spreading factors described in the Section 5.2.1.   
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Development of the 2030 Build VISSIM alternative involved addition of the proposed ramp spur to the 
2030 No Build Base Model to reflect the network changes.  Appropriate routing and input parameters 
were changed to reflect the traffic diversion due to the proposed ramp spur.   

6.3.3 Year 2030 No Build and Build Operating Conditions: 
The color coded graphics depict the approximate density range for the peak hour of the peak period 
analysis along the segments of the network. The graphics include approximate LOS conditions per HCM 
LOS thresholds.   

Table 6-16 | Year 2030 Network-wide MOEs 

 
 Table 6-16 compares network‐wide measures of effectiveness (MOEs) for both the No Build and 

Build alternatives.  The results indicate that Build subarea shows following improvements 

o Reduction in overall network travel times and the delays per vehicle being served in the 
network. 

o Serves more vehicles in the network, enabling more vehicles to arrive at their 
destinations within the peak periods. 

Parameter
No Build Build

Build 
Improvement

Total Travel Time (hr) 27,249 25,870 5%
Total Travel Time per Vehicle (min) 9.1 8.8 3%
Total Delay Time (hr) 17,222 15,932 7%
Average Delay Time (sec/veh) 335 316 6%
Latent Delay Time (hr) 12,616 12,945 ‐3%
Number of Arrived Vehicles 180,085 176,562 ‐2%
Latent Vehicles 26,388 26,874 ‐2%
Average Delay per Arrived Vehicle (sec/veh) 344 325 6%
Total Delay + Latent Delay (hr) 29,838 28,877 3%
Total Delay + Latent Delay (min)  per Vehicle 8.7 8.5 2%

Parameter
No Build Build

Build 
Improvement

Total Travel Time (hr) 30,413 31,744 ‐4%
Total Travel Time per Vehicle (min) 11.2 11.2 0%
Total Delay Time (hr) 21,214 22,059 ‐4%
Average Delay Time (sec/veh) 449 449 0%
Latent Delay Time (hr) 22,177 17,027 23%
Number of Arrived Vehicles 163,024 169,867 ‐4%
Latent Vehicles 46,576 35,639 23%
Average Delay per Arrived Vehicle (sec/veh) 468 467 0%
Total Delay + Latent Delay (hr) 43,391 39,086 10%
Total Delay + Latent Delay (min)  per Vehicle 12.4 11.4 8%

I-4 and SR 536 Sub Area - AM Peak

I-4 and SR 536 Sub Area - PM Peak
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 The density Figures 6-6 through 6-9 indicate that oversaturated conditions are expected along 

I‐4 during both AM and PM peak periods. The figures show that the density of westbound I‐4 

around the SR 536 interchange is the same with or without the proposed ramp spur; this is 

partially due to the fact that the SR 535 is oversaturated.   

 A node evaluation for the proposed ramp spur intersection is summarized in Table 6-17.  

Analysis indicates that the proposed ramp spur intersection is operating within LOS standards 

and ramp queues do not extend to the I‐4 mainline.   

 Link evaluation for selected segments in I‐4 westbound direction is provided in Table 6-18.  The 

average speeds by segment indicate speed drops marginally from No Build conditions. 

Additionally, the average speeds on the proposed ramp are approximately 35 mph in both AM 

and PM peak conditions. 
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Table 6-17 | Year 2030 Proposed Ramp Spur Intersection Node Evaluation 

 

Delay (sec) Max Queue (ft) LOS Delay (sec) LOS Delay (sec)
Max Queue 

(ft)
LOS Delay (sec) LOS Delay (sec)

Max Queue 
(ft)

LOS Delay (sec) LOS Delay (sec)
Max Queue 

(ft)
LOS Delay (sec) LOS

SB 40.7 95.6 D 40.1 93.5 D 38.9 115.8 D 38.9 113.8 D

EB 0.0 0.0 A 12.0 168.7 B 0.0 0.0 A 14.7 231.5 B

SB 0.0 0.0 A 1.2 0.0 A 0.0 0.0 A 1.4 0.0 A

2030 AM Build 2030 PM No-Build 2030 PM Build 2030 AM No-Build 
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Peak Hour 0730‐0830 

Figure 6-6 | No Build Year 2030 AM Density Plot 

 

 

 

 

 

 

 

 

 

 

 

Figure 6-7 | Build Year 2030 AM Density Plot 

 

 

 

 

 

 

 

 

 

 

 

 

Peak Hour 0730‐0830 
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Figure 6-8 | No Build Year 2030 PM Density Plot 

 

Figure 6-9 | Build Year 2030 PM Density Plot 

 

Peak Hour 1545‐1645 

Peak Hour 1545‐1645 
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Table 6-18 | Year 2030 Proposed Ramp Spur Link Evaluation  

 
  

AM AM PM PM
AvgVelocity AvgVelocity AvgVelocity AvgVelocity AvgVelocity AvgVelocity

I‐4 WB off‐ramp to SR 536 WB 58.8 58.8 0.0 58.6 55.3 ‐3.3
I‐4 WB south of SR536 63.8 63.9 0.1 63.9 63.8 ‐0.1
I‐4 WB on‐ramp from SR536 46.7 46.8 0.0 47.5 47.0 ‐0.5
SR536 WB off‐ramp 25.6 23.6 ‐2.0 0.8 3.7 2.9
SR535 NB between Hotel Plaza and Palm Pkwy 18.0 18.0 0.0 17.4 17.3 ‐0.1
SR535 SB between Hotel Plaza and Palm Pkwy 6.5 6.7 0.2 7.9 7.8 ‐0.1
SR535 SB north of Palm Pkwy 5.9 5.9 0.0 6.2 6.1 ‐0.1
SR535 NB north of Palm Pkwy 36.0 36.1 0.1 35.9 35.9 0.0
SR536 NB north between I‐4 and Hotel Plaza 11.2 11.1 ‐0.1 11.8 11.2 ‐0.6
SR535 NB south of Meadow Creek 3.4 2.8 ‐0.6 2.1 2.4 0.3
SR535 SB south of Meadow Creek 36.3 36.3 0.0 36.3 36.3 0.0
SR535 NB off‐ramp to I‐4 WB frontage 36.4 36.5 0.1 37.1 36.3 ‐0.7
SR535 NB between Vineland Ave and I‐4 8.5 7.5 ‐1.1 7.4 6.3 ‐1.1
SR535 SB south of SR536 EB off‐ramps 18.8 18.5 ‐0.3 16.9 16.3 ‐0.7
SR535 SB off‐ramp to I‐4 WB frontage 17.3 17.3 0.1 17.1 16.9 ‐0.2
SR 535 SB at I‐4 31.5 29.9 ‐1.6 29.9 29.9 0.0
SR 535 NB at I‐4 5.8 5.1 ‐0.7 5.5 4.1 ‐1.4
Proposed Ramp Spur to BVD 0.0 36.0 36.0 0.0 35.3 35.3
I‐4 WB on‐ramp from SR535 29.3 28.7 ‐0.6 43.3 38.9 ‐4.4
SR535 SB off‐ramp to I‐4 WB 34.3 34.3 0.0 34.5 34.6 0.1

Improvement ImprovementSegment Name
No Build Build AM No Build Build PM
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7.0 Conceptual Funding Plan 
The construction of the ramp spur will be funded by RCID with funds available in fiscal year 2014/15..  
The conceptual funding plan included in MetroPlan Orlando’s TIP is shown below in Table 7-1. 

Table 7-1 | Conceptual Funding Plan 
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8.0 Consistency with Other Plans/Projects 
FDOT coordinated with MetroPlan Orlando and RCID regarding planning consistency. The 
ordinance/resolution for amending the 5 Year Schedule of Capital Improvements to update all current 
projects including the I‐4 ramp is included in Appendix F.  The amendment maintaining operational 
mobility is consistent with the regional Long Range Transportation Plan (LRTP) goals. After RCID 
adoption, this improvement was adopted into RCID's Capital Improvement Program and Transportation 
Plan. It is also is currently included in MetroPlan Orlando’s Transportation Improvement Project (TIP) 
under Locally Funded Highway Projects.  The MetroPlan Orlando region is currently guided by the 2030 
LRTP, and work on the long range plan for the year 2040 is currently under way.  MetroPlan Orlando 
LRTP amendment (2030 LRTP Amendment July 11, 2012) includes the I‐4 BtU PD&E. MetroPlan Orlando 
believes that the ramp modification is consistent with the adopted LRTP as it improves routing along I‐4.   
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9.0 Environmental Considerations 
Environmental issues were investigated in a separate study through the I‐4 BtU study. The supporting 
documentation for the environmental coordination is provided in Appendix G, which consists of a copy 
of a Historical Resource concurrence letter dated January 2, 1992 and the conceptual environmental 
resource permits that were renewed in 2012 by United States Army Corps of Engineers (USACOE). 
Additionally, a final approval for the proposed ramp impacts from ACOE dated April 30, 2014 is included 
in Appendix G. USACOE coordination indicates that this project will have minimal environmental 
impacts. FDOT District Five has also reviewed the environmental impact of the proposed improvement, 
consistent with the PD&E Manual and the Partnership Agreement.  FDOT District Five has determined 
the class of action as a Programmatic Categorical Exclusion consistent with the established FHWA 
delegation authority to the Department. 
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10.0 Conceptual Signage Plan 
The conceptual signage plan for the proposed improvement is shown in Appendix H for both year 2016 
conditions and for 2020 conditions with I‐4 BtU PD&E study conditions. 



 

70 

11.0 Conclusion 
FDOT is currently conducting the I‐4 BtU PD&E study.  This PD&E study is expected to further improve 
operations of the SR 535 interchange and I‐4.  This IMR summarizes comparative analysis of Build and 
No Build conditions of the proposed ramp spur.  The traffic data was provided by FDOT for use in the 
operational analysis for this study.   

Based on the operational analysis conducted using basic freeway, ramp merge/diverge, weave, 
intersection and microsimulation analyses, the proposed improvement will provide better overall 
operating conditions.  Key findings that serve the purpose and need of the ramp spur are:  

 Crash data analysis shows that the majority of crashes are rear end crashes, indicating 
congestion in all the study segments. However, both crash rate and the predominant crash type 
for the I‐4 westbound segment from SR 535 to SR 536 indicate that this segment is not as 
congested as other I‐4 segments. Addition of diverted trips from the SR 535 interchange will not 
adversely impact safety due to the proposed ramp spur.  

 The intersections of SR 535 with the I‐4 westbound off‐ramp and SR 535 and Hotel Plaza 
Boulevard will operate better under the Build alternative compared to No Build.  

 The queue analysis results indicates following: 
o The traffic diversion due to the proposed ramp spur reduces the queue for the 

westbound right turn movement at the westbound I‐4 offramp to SR 535 for both the 
AM and PM conditions for the analysis years 2016, 2020 and 2030. 

o Queues on the proposed ramp spur at the intersection with Buena Vista Drive are less 
than 225 feet in all analysis years 2016, 2020 and 2030 in the AM and PM peak hours. 
This is well below the available storage.  

 The weave analysis indicates that the traffic diversion due to the proposed ramp spur will have 
minimal impact on the operation of the weaving segments in the study area in both 2016 and 
2020 analysis years. 

 Year 2030 VISSIM analysis indicates the following: 
o Reduction in overall network travel times and the delays per vehicle being served in the 

network. 
o Serves more vehicles in the network, enabling more vehicles to arrive at their 

destinations within the peak periods. 
 Based on the supporting documentation from potential environmental and social impacts, there 

are no substantive issues that would preclude the construction of the interchange modification 
at SR 536.  

Therefore, proposed ramp spur will not compromise the operations of the Interstate system.  The 
proposed ramp spur is consistent with and complements the improvements to Buena Vista Drive that 
are currently underway.  The proposed ramp spur will also meet the identified need of a safe direct 
access to the Buena Vista Drive commercial area and Downtown Disney. It will meet the mobility 
requirements for the general public and area development. The proposed ramp spur can be completed 
as a part of the existing cost feasible plan.  After consideration of the data and analyses presented in this 
IMR, the Build alternative is recommended for approval.  
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Appendix A – Approved MLOU 
 

 

 

  

































 

 

 
 
 
 
 
 
 
 
 
 

Appendix B – Existing Traffic Data and Crash Data 
 

 

 

 

 

 

 

  



 

 

 
 
 
 
 
 
 
 
 
 

Traffic Data  
 

 

 

 

  

























Intersection:  SR 535 & MEADOW CREEK DR - LAKE VINING DR Node:  511 Port:
Equipment:   EAGLE Date: 5/3/2011 Address:

Phase 1 2 3 4 5 6 7 8
Direction NBL SB EB/WB SBL NB
Min Green (sec) 5 15 5 5 15
Vehicle Gap (sec) 1.8 3.0 2.3 1.8 3.0
Max Green 1 (sec) 15.0 45.0 15.0 15.0 45.0
Max Green 2 (sec) 15.0 45.0 15.0 15.0 45.0
Yellow (sec) 4.3 4.3 3.6 4.3 4.3
All-Red (sec) 2.5 1.8 2.9 2.6 1.8
Walk (sec) 7 7 7
Flash Don't Walk (sec) 25  35 29   
Recall/Memory NL SF/LK NL NL SF/LK
Detector Delay (sec)
Detector Switching
Dual Entry Y Y
Overlap
Flash R Y R R Y
Speed  (mph) 45 45 35 45 45
Vehicular Crossing Distance (ft) 110 100 127 113 97
Pedestrian Crossing Distance (ft) 85 122 101
Ped Clearence (sec) 25 35 29

Coordination Pattern 1/1/1 2/1/1 3/1/1 4/1/1 Day Time Pattern
Cycle 150 160 180 160 1 0:00 FREE
Split 1 20 20 20 31 1 7:00 4/1/1
Split 2 77 88 108 75 1 22:00 FREE
Split 3 2 0:00 FREE
Split 4 53 52 52 54 2 6:30 1/1/1
Split 5 20 20 24 30 2 9:00 2/1/1
Split 6 77 88 104 76 2 15:00 3/1/1
Split 7 2 20:00 4/1/1
Split 8 2 22:00 FREE
Offset 6 9 11 153
Lagging Phases 0/0/5/0
Source Day Equate 1 Equate 2 Equate 3 Equate 4 Equate 5

1 7
2 3 4 5 6

Notes:
Alt. Seq.04 = Reverse Phases 5 & 6

COORDINATION PLANS

ORANGE COUNTY TRAFFIC SIGNAL TIMING

BASIC TIMING



Intersection:  SR 535 & I-4 EB OFF RAMP - VINELAND AVE Node:  513 Port:
Equipment:   EAGLE Date: 5/3/2011 Address:

Phase 1 2 3 4 5 6 7 8
Direction SBL NB WBL EB
Min Green (sec) 10 15 5 5
Vehicle Gap (sec) 3.0 3.0 2.3 2.3
Max Green 1 (sec) 20.0 50.0 30.0 40.0
Max Green 2 (sec) 20.0 50.0 30.0 40.0
Yellow (sec) 3.9 3.9 3.6 3.0     
All-Red (sec) 3.2 2.6 4.3 4.0     
Walk (sec) 7
Flash Don't Walk (sec) 15     
Recall/Memory SF/NL SF/LK NL NL
Detector Delay (sec) CD 2
Detector Switching
Dual Entry
Overlap C C D D
Flash R Y R R
Speed  (mph) 40 40 35 25
Vehicular Crossing Distance (ft) 122 135 138 127
Pedestrian Crossing Distance (ft) 50
Ped Clearence (sec) 15

Coordination Pattern 1/1/1 2/1/1 3/1/1 4/1/1 Day Time Pattern
Cycle 150 160 180 160 1 0:00 FREE
Split 1 26 40 41 30 1 7:00 4/1/1
Split 2 82 73 67 55 1 22:00 FREE
Split 3 25 20 38 23 2 0:00 FREE
Split 4 17 27 34 52 2 6:30 1/1/1
Split 5 2 9:00 2/1/1
Split 6 2 15:00 3/1/1
Split 7 2 20:00 4/1/1
Split 8 2 22:00 FREE
Offset 18 33 34 154
Lagging Phases 1/3/0/0
Source Day Equate 1 Equate 2 Equate 3 Equate 4 Equate 5

1 7
2 3 4 5 6

Notes:
OLC=SB, OLD=EBL NBR connected to Phase 3
Yield Mode
Yield Period = 10 sec, Max Dwell = 50
Alt. Seq. 3 = Reverse phase 1 & 2 and 3 & 4

COORDINATION PLANS

ORANGE COUNTY TRAFFIC SIGNAL TIMING

BASIC TIMING



Intersection: SR 535 & I-4 WB OFF RAMP Node:  512 Port:
Equipment:   EAGLE Date: 5/3/2011 Address:

Phase 1 2 3 4 5 6 7 8
Direction NBL SB WBL
Min Green (sec) 5 15 5
Vehicle Gap (sec) 3.0 3.0 2.3
Max Green 1 (sec) 30.0 50.0 70.0
Max Green 2 (sec) 30.0 50.0 70.0
Yellow (sec) 3.9 3.9  3.6     
All-Red (sec) 4.6 3.5  5.9     
Walk (sec) 7
Flash Don't Walk (sec) 20      
Recall/Memory NL SF/LK NL
Detector Delay (sec)
Detector Switching
Dual Entry
Overlap C CD D
Flash R Y R
Speed  (mph) 40 40 35
Vehicular Crossing Distance (ft) 185 185 195
Pedestrian Crossing Distance (ft) 37
Ped Clearence (sec) 11

Coordination Pattern 1/1/1 2/1/1 3/1/1 4/1/1 Day Time Pattern
Cycle 150 160 180 160 1 0:00 FREE
Split 1 35 47 44 38 1 7:00 4/1/1
Split 2 50 53 61 39 1 22:00 FREE
Split 3 2 0:00 FREE
Split 4 65 60 75 83 2 6:30 1/1/1
Split 5 2 9:00 2/1/1
Split 6 2 15:00 3/1/1
Split 7 2 20:00 4/1/1
Split 8 2 22:00 FREE
Offset 108 130 5 18
Lagging Phases 1/0/0/0 1/0/0/0
Source Day Equate 1 Equate 2 Equate 3 Equate 4 Equate 5

1 7
2 3 4 5 6

Notes:
OLC = NB, OLD = SB Thru to I-4
Yield Mode
Yield Period = 10 sec, Max Dwell = 50
Alt. Seq. 1 = Reverse phase 1 & 2

COORDINATION PLANS

ORANGE COUNTY TRAFFIC SIGNAL TIMING

BASIC TIMING





Node:  22 Port: 
Equipment:   Eagle Date:  03/19/12 Address:  

Phase 1 2 3 4 5 6 7 8
Direction NBL SB EBL WB SBL NB WBL EB
Min Green (sec) 5 15 5 5 5 15 5 5
Vehicle Gap (sec) 1.6 3.0 2.0 2.7 1.6 3.0 2.7 2.0
Max Green 1 (sec) 30 45 21 33 20 45 21 33
Max Green 2 (sec) 30 45 21 33 20 45 21 33
Yellow (sec) 4.7 4.7 3.9 3.2 4.7 4.7 3.2 3.9
All-Red (sec) 1.8 2.2 2.7 3.5 2.2 1.8 3.5 2.7
Walk (sec) 7 7 7 7
Flash Don't Walk (sec) 25 28 25 26
Recall/Memory LK SF/LK NL NL LK SF/LK NL NL
Delay (sec)
Detector Switching
Dual Entry Y Y Y Y
Overlap
Flash R R R R R R R R
Speed (mph) 50 50 40 30 50 50 30 40
Veh Distance (ft) 111 143 136 135 143 111 135 136
Ped Distance (ft) 87.0 98.0 88.0 92.0
Ped Clearence (sec) 25 28 25 26

Coordination Pattern 1/1/1 2/1/1 3/1/1 4/1/1 Day Time Pattern
Cycle 150 160 180 1 0:01 FREE
Split 1 31 40 43 1 7:00 2/1/1
Split 2 54 43 51 1 22:00 FREE
Split 3 22 29 41 2 0:01 FREE
Split 4 43 48 45 2 6:30 1/1/1
Split 5 15 22 21 2 9:00 2/1/1
Split 6 70 61 73 2 15:00 3/1/1
Split 7 26 31 31 2 20:00 2/1/1
Split 8 39 46 55 2 22:00 FREE
Offset 63 129 19
Lagging Phases 1/3/5/7 1/3/0/7 1/3/0/7
Source Day Equate 1 Equate 2 Equate 3 Equate 4 Equate 5

1 7
2 3 4 5 6

ORANGE COUNTY TRAFFIC SIGNAL TIMING

BASIC TIMING

COORDINATION PLANS

Location: Apopka Vineland Rd & CR 535 - Palm Py

Notes:
Alt Seq 15 for 1/1/1 = Reverse: Ph1 & Ph2, Ph3 & Ph4, Ph5 & Ph6, Ph 7 & Ph8
Alt Seq 11for 2/1/1 and 3/1/1 = Reverse: Ph1 & Ph2, Ph3 & Ph4, Ph 7 & Ph8



Intersection: WORLD CENTER PKWY (SR 536) AT WORLD CENTER DR Node:  478 Port:
Equipment:   EAGLE        (WORLD GATEWAY DR) Date: 5/3/2011 Address:

Phase 1 2 3 4 5 6 7 8
Direction WBL EB NBL SB EBL WB SBL NB
Min Green (sec) 5 15 5 5 5 15 5 5
Vehicle Gap (sec) 1.5 3.0 3.0 3.0 1.5 3.0 3.0 3.0
Max Green 1 (sec) 20.0 120.0 20.0 20.0 20.0 120.0 20.0 20.0
Max Green 2 (sec) 20.0 120.0 20.0 20.0 20.0 120.0 20.0 20.0
Yellow (sec) 5.0 5.0 3.6 3.0 5.0 5.0 3.0 3.6
All-Red (sec) 2.0 2.0 3.1 4.5 2.1 2.0 4.5 3.1
Walk (sec) 7
Flash Don't Walk (sec) 28
Recall/Memory NL SF/LK NL NL NL SF/LK NL NL
Detector Delay (sec)
Detector Switching Y Y
Dual Entry Y Y Y Y
Overlap
Flash R Y R R Y R
Speed  (mph) 55 55 35 25 55 55 25 35
Vehicular Crossing Distance (ft) 120 105 140 145 119 111 145 140
Pedestrian Crossing Distance (ft) 97
Ped Clearence (sec) 28

Coordination Pattern 1/1/1 2/1/1 3/1/1 Day Time Pattern
Cycle 150 160 180 1 0:00 FREE
Split 1 20 20 20 2 0:00 FREE
Split 2 95 104 105 2 6:30 1/1/1
Split 3 15 20 15 2 9:00 2/1/1
Split 4 20 16 40 2 15:00 3/1/1
Split 5 25 20 22 2 20:00 FREE
Split 6 90 104 103
Split 7 15 20 35
Split 8 20 16 20
Offset 133 146 28
Lagging Phases 1/0/0/0 1/0/0/0
Source Day Equate 1 Equate 2 Equate 3 Equate 4 Equate 5

1 7
2 3 4 5 6

Notes: DO NOT DIM
Alt. Seq. 1 = Reverse phase 1 & 2

COORDINATION PLANS

ORANGE COUNTY TRAFFIC SIGNAL TIMING

BASIC TIMING



 

 

 
 
 
 
 
 
 
 
 
 

Crash Data 
 

  



 
 
 
 
 REPORT..CARPJ85-                              FLORIDA - DEPARTMENT OF TRANSPORTATION                            PAGE NO        0
 DATE....04/03/2013                           C A R - CRASH ANALYSIS REPORTING SYSTEM
 TIME....10:12:38                               SEGMENT BASED CRASH RATE STATISTICS                            AS OF:  2012-11-05
 
 COMMENT:                                         USERID:  SF945BJ
====================================================================================================================================
CC - CRASH RATE CATEGORY CODE DESCRIPTIONS       AVG/YEAR  $/CRASH@CRA  C-NO-INJ C-POSSIBLE C-N-INCAP   C-INCAP   C-FATAL C-NT-FATAL
I/A CRASH    CRASHES     MV MILES  CRASH RATE    CL MILES  $/CRASH@INJ  P-NO-INJ P-POSSIBLE P-N-INCAP   P-INCAP   P-FATAL P-NT-FATAL
====================================================================================================================================
 
DETAIL PRINT LINE LEGEND - REFER TO SHORT TITLES IN THE HEADING LINES ABOVE
 
CC           - CRASH RATE CATEGORY CODE AND DESCRIPTION
CRASHES      - TOTAL NUMBER OF CRASHES
I/A CRASH    - TOTAL NUMBER OF "INLUENCE AREA" CRASHES
MV MILES     - MILLION VEHICLE MILES
CRASH RATE   - AVERAGE SEGMENT CRASH RATE
CL MILES     - ROADWAY CENTER LINE MILES
$ PER CRASH  - AVERAGE ECONOMIC LOSS PER CRASH
C-NO-INJ     - CRASHES WITH PROPERTY DAMAGE ONLY
C-POSSIBLE   - CRASHES WITH POSSIBLE INJURIES
C-N-INCAP    - CRASHES WITH NON-INCAPACITATE INJURIES
C-INCAP      - CRASHES WITH INCAPACITATE INJURIES
C-FATAL      - CRASHES WITH FATALITIES
C-NT-FATAL   - CRASHES WITH NON-TRAFFIC FATALITIES
$ PER INJRY  - AVERAGE ECONOMIC LOSS PER INJURY
P-NO-INJ     - PEOPLE WITH NO INJURIES
P-POSS-INJ   - PEOPLE WITH POSSIBLE INJURIES
P-N-INCAP    - PEOPLE WITH NON-INCAPACITATING INJURIES
P-INCAP      - PEOPLE WITH INCAPACITATING INJURIES
P-FATAL      - FATALITIES
P-NT-FATAL   - NON-TRAFFIC FATAILITES
 
CURRENT BASE CALENDAR YEAR:                  2011
CARPJ81 CRASH EXTRACT DATE:                  2012-11-05  21:00:12
CARPJ82 FREEZE BREAK EXTRACT DATE:           2012-11-05  21:11:48
CARPJ84 YEARLY ROLLUPS AND WEIGHTS DATE:     2012-11-05  21:12:31
 
CRASH  DOLLAR VALUE WEIGHTS 1 THROUGH 6:       6,500     67,890    111,228    557,752  6,820,000      6,500
INJURY DOLLAR VALUE WEIGHTS 1 THROUGH 6:           0     45,260     85,560    429,040  6,200,000          0
 
AVAILABLE YEARS  2011 2010 2009 2008 2007
1 YEAR RATES      X    X    X    _    _
2 YEAR RATES      _    _    _    _
3 YEAR RATES      _    _    _
4 YEAR RATES      _    _
5 YEAR RATES      _
 
STATE WIDE:  X STATE WIDE   _ BY DISTRICT   _ BY COUNTY
 
DISTRICTS:  5 _ _ _ _ _ _   _ BY DISTRICT   _ BY COUNTY
 
COUNTIES:   __ __ __ __ __ __ __ __ __ __ __ __ __ __ __
 




 REPORT    CARPJ85                              FLORIDA - DEPARTMENT OF TRANSPORTATION                           PAGE NO 1 OF 1
 DATE      04/03/2013                          C A R - CRASH ANALYSIS REPORTING SYSTEM                           USERID:  SF945BJ
 TIME      10:12:38                                   SEGMENT-BASED CRASH RATES                                  I/O:  CARA141
                                                              CODE SHEET
 =================================================================================================================================
 |ALL OF THE COLUMNS DESCRIBED   |  ACCESS TO OR FROM A FACILITY |  IN UNITS OF CRASHES PER      |  (INJSEV = 3).                |
 |  BELOW DISPLAY FIGURES THAT   |  (NO DISTINCTION IS MADE      |  MILLION VEHICLE-MILES.       |P-N-INCAP: THIS COLUMN SHOWS   |
 |  APPLY SPECIFICALLY TO THE    |  BETWEEN ENTRANCE AND EXIT    |AVG/YEAR CL MILES: THIS IS A   |  THE NUMBER OF INJURIES AT THE|
 |  AREA AND TIME-SPAN OF THE    |  RAMPS). "TOLL ROAD" AND      |  SINGLE COLUMN WITH A TWO-ROW |  "NON-INCAPACITATING INJURY"  |
 |  ANALYSIS THAT THE USER HAS   |  "INTERSTATE " SHOULD BE      |  HEADER. IT SHOWS THE NUMBER  |  LEVEL (INJSEV = 3) OCCURRING |
 |  SELECTED.  ALL NUMBERS IN    |  OBVIOUS. "OTHER LIMITED      |  OF CENTERLINE MILES (TOTAL   |  FOR ALL CRASHES WITHIN THE   |
 |  COLUMNS ALSO APPLY ONLY TO   |  ACCESS" DESIGNATES NON-TOLL, |  TRUE LENGTH OF ROADWAY). THE |  CATEGORY.                    |
 |  THE CRASH RATE CATEGORY      |  NON-INTERSTATE ROADWAYS THAT |  "AVG/YEAR" ON THE FIRST ROW  |C-INCAP: THIS COLUMN SHOWS THE |
 |  IDENTIFIED FOR EACH ROW. THE |  CAN ONLY BE ACCESSED VIA     |  OF THE COLUMN HEADER DENOTES |  NUMBER OF CRASHES WITH A     |
 |  NARROWEST LEVEL OF ANALYSIS  |  RAMPS AND/OR SERVICE ROADS.  |  THE FACT THAT THIS FIGURE IS |  HIGHEST INJURY LEVEL OF      |
 |  IS COUNTYWIDE. COLUMN        |I/A CRASH: THIS IS THE COLUMN  |  DERIVED BACKWARDS FROM THE   |  "INCAPACITATING INJURY"      |
 |  INFORMATION IS DISPLAYED IN  |  ON THE FAR LEFT BENEATH THE  |  FIVE-YEAR ACCUMULATION OF    |  (INJSEV = 4) OCCURRING FOR   |
 |  TWO ROWS PER CRASH RATE CLASS|  CRASH RATE CATEGORY ROW. THIS|  CENTERLINE MILES BY DIVIDING |  ALL ROADWAYS WITHIN THE CRASH|
 |  CATEGORY.                    |  COLUMN SHOWS THE NUMBER OF   |  THAT FIGURE BY 5. YEARLY     |  RATE CLASS CATEGORY FOR THE  |
 |CC - CRASH RATE CATEGORY CODE  |  CRASHES THAT CONTRIBUTED TO  |  VARIATIONS DUE TO            |  AREA AND TIME-SPAN OF THE    |
 |  DESCRIPTIONS: THIS IS THE    |  THE RATES FOR THE CATEGORY   |  CONSTRUCTION, PHYSICAL       |  ANALYSIS.                    |
 |  FIRST ROW OF THE COLUMN AREAS|  THAT ACTUALLY OCCURRED ON    |  REMOVAL OF ROADWAYS, AND     |P-INCAP: THIS COLUMN SHOWS THE |
 |  COVERED ON THE SECOND ROW BY |  INTERSECTING ROADWAYS OF A   |  VARIATIONS IN TRAFFIC        |  NUMBER OF INJURIES AT THE    |
 |  "I/A CRASH", "CRASHES", "MV  |  DIFFERENT CRASH RATE CLASS   |  PATTERNS ARE REFLECTED IN THE|  "INCAPACITATING INJURY" LEVEL|
 |  MILES", AND "CRASH RATE". THE|  CATEGORY. THEY ARE INCLUDED  |  WHOLE BUT NOT AT THE         |  (INJSEV = 4) OCCURRING FOR   |
 |  NUMBER AT THE LEFT, BEFORE   |  DUE TO THE FACT THAT THEY ARE|  INDIVIDUAL YEAR LEVEL.       |  ALL CRASHES WITHIN THE       |
 |  THE HYPHEN, IS THE CRASH RATE|  INFLUENCED BY THE PRESENCE OF|$/CRASH@CRA: THIS COLUMN SHOWS |  CATEGORY.                    |
 |  CLASS CATEGORY NUMERICAL     |  THE ROADWAY IN QUESTION.     |  THE AVERAGE COST OR ECONOMIC |C-FATAL: THIS COLUMN SHOWS THE |
 |  CODE. TO THE RIGHT OF THE    |CRASHES: THIS IS THE COLUMN AT |  LOSS PER CRASH.              |  NUMBER OF CRASHES WITH A     |
 |  HYPHEN IS THE DESCRIPTION.   |  CENTER-LEFT BENEATH THE CRASH|$/CRASH@INJ: THIS COLUMN SHOWS |  HIGHEST INJURY LEVEL OF      |
 |  THIS FEATURE IS A COMBINATION|  RATE CATEGORY ROW. THIS SHOWS|  THE AVERAGE COST OR ECONOMIC |  "TRAFFIC FATALITY" (INJSEV = |
 |  OF RURAL/URBAN/SUBURBAN      |  THE TOTAL NUMBER OF CRASHES. |  LOSS PER PERSON IN THE CRASH.|  5).                          |
 |  CLASSIFICATION, NUMBER OF    |MV MILES: THIS IS THE COLUMN AT|C-NO-INJ: THIS COLUMN SHOWS THE|P-FATAL: THIS COLUMN SHOWS THE |
 |  LANES, DIVIDED/UNDIVIDED     |  THE CENTER-RIGHT BENEATH THE |  NUMBER OF CRASHES WITH A     |  NUMBER OF CRASHES AT THE     |
 |  CODE, TYPE OF MEDIAN, AND    |  CRASH RATE CATEGORY ROW. IT  |  HIGHEST INJURY LEVEL OF "NO  |  "TRAFFIC FATALITY" LEVEL     |
 |  SUBSECTION TYPE.             |  SHOWS THE TOTAL AMOUNT OF    |  INJURY" (INJSEV = 1 OR 0).   |  (INJSEV = 5) OCCURRING FOR   |
 |  - "URBAN" MEANS CURB AND     |  TRAFFIC.  THIS IS DETERMINED |P-NO-INJ: THIS COLUMN SHOWS THE|  ALL CRASHES WITHIN THE       |
 |  GUTTER, "SUBURBAN" MEANS OPEN|  BY MULTIPLYING THE TOTAL     |  NUMBER OF INJURIES AT THE "NO|  CATEGORY.                    |
 |  DRAINAGE INSIDE CITY OR URBAN|  MILEAGE OF ALL OF THE        |  INJURY" LEVEL (INJSEV = 1 OR |C-NT-FATAL: THIS COLUMN SHOWS  |
 |  AREA, AND "RURAL" MEANS OPEN |  ROADWAYS WITHIN THE CRASH    |  0) OCCURRING FOR ALL CRASHES |  THE NUMBER OF CRASHES WITH A |
 |  DRAINAGE OUTSIDE CITY OR     |  RATE CLASS CATEGORY (WITHIN  |  WITH IN THE CATEGORY.        |  HIGHEST INJURY LEVEL OF      |
 |  URBAN AREA.                  |  THE AREA OF THE ANALYSIS) BY |C-POSSIBLE: THIS COLUMN SHOWS  |  "NON-TRAFFIC FATALITY"       |
 |  - "LN" STANDS FOR "LANES".   |  THE AVERAGE DAILY TRAFFIC    |  THE NUMBER OF CRASHES WITH A |  (INJSEV = 6).                |
 |  - "2WY" DESIGNATES A TWO-WAY |  FIGURES FOR ALL PORTIONS OF  |  HIGHEST INJURY LEVEL OF      |P-NT-FATAL: THIS COLUMN SHOWS  |
 |  ROAD (TRAFFIC CAN TRAVEL BOTH|  THE ROAD (WEIGHTED BY        |  "POSSIBLE INJURY" (INJSEV =  |  THE NUMBER OF CRASHES AT THE |
 |  DIRECTIONS) AND THE MEANING  |  PERCENTAGE OF TOTAL LENGTH)  |  2).                          |  "NON-TRAFFIC FATALITY" LEVEL |
 |  OF "ONE WAY" IS OBVIOUS.     |  AND THEN MULTIPLYING BY THE  |P-POSSIBLE: THIS COLUMN SHOWS  |  (INJSEV = 6) OCCURRING FOR   |
 |  - "UNDIVD" MEANS THAT THERE  |  NUMBER OF DAYS IN THE TIME-  |  THE NUMBER OF INJURIES AT THE|  ALL CRASHES WITHIN THE       |
 |  IS NO MEDIAN AND "DIVD" MEANS|  SPAN OF THE ANALYSIS, AND    |  "POSSIBLE INJURY" LEVEL      |  CATEGORY.                    |
 |  THAT THERE IS A MEDIAN. THIS |  FINALLY DIVIDING BY ONE      |  (INJSEV = 2) OCCURRING FOR   |                               |
 |  WILL BE FOLLOWED EITHER BY   |  MILLION.                     |  ALL CRASHES WITHIN THE       |                               |
 |  "RASD" TO DESIGNATE A RAISED |CRASH RATE: THIS COLUMN SHOWS  |  CATEGORY.                    |                               |
 |  OR GRASS MEDIAN OR BY "PAVD" |  THE AVERAGE CRASH RATE. THIS |C-N-INCAP: THIS COLUMN SHOWS   |                               |
 |  TO DESIGNATE A PAINTED,      |  IS DETERMINED BY DIVIDING THE|  THE NUMBER OF CRASHES WITH A |                               |
 |  NON-RAISED MEDIAN.           |  NUMBER OF CRASHES BY THE     |  HIGHEST INJURY LEVEL OF "NON-|                               |
 |  - "RAMP" DESIGNATES A RAMP   |  TOTAL VEHICLE-MILES.  IT IS  |  INCAPACITATING INJURY"       |                               |
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 REPORT..CARPJ85-                              FLORIDA - DEPARTMENT OF TRANSPORTATION                            PAGE NO        1
 DATE....04/03/2013                           C A R - CRASH ANALYSIS REPORTING SYSTEM
 TIME....10:12:38                               SEGMENT BASED CRASH RATE STATISTICS                            AS OF:  2012-11-05
                                           DISTRICT:  05    COUNTY:  ALL   FOR 2011
 COMMENT:                                         USERID:  SF945BJ
====================================================================================================================================
CC - CRASH RATE CATEGORY CODE DESCRIPTIONS       AVG/YEAR  $/CRASH@CRA  C-NO-INJ C-POSSIBLE C-N-INCAP   C-INCAP   C-FATAL C-NT-FATAL
I/A CRASH    CRASHES     MV MILES  CRASH RATE    CL MILES  $/CRASH@INJ  P-NO-INJ P-POSSIBLE P-N-INCAP   P-INCAP   P-FATAL P-NT-FATAL
====================================================================================================================================
01 - INTERSTATE URBAN                                          202,944     1,037        591       455       117        43          4
        2      2,245     4,909.116    0.457        183.463     211,694     4,239      1,085       690       163        48          5
------------------------------------------------------------------------------------------------------------------------------------
02 - INTERSTATE RURAL                                          169,139       280        104       114        59         6          1
        5        559     1,542.395    0.365         95.706     245,026       975        247       196        98        11          1
------------------------------------------------------------------------------------------------------------------------------------
03 - TOLL ROAD URBAN                                           108,221       228        112       127        16         3          0
        6        480     1,356.434    0.358         92.201     144,837       683        194       180        21         6          1
------------------------------------------------------------------------------------------------------------------------------------
04 - TOLL ROAD RURAL                                           141,490        50         23        38         7         1          0
        0        119       344.203    0.345         29.777     152,337       217         61        57        10         1          0
------------------------------------------------------------------------------------------------------------------------------------
05 - URBAN OTHER LIMITED ACCESS                                485,629        24         14         5         3         3          0
        0         49       145.419    0.336         12.030     594,845       108         26        17         4         4          0
------------------------------------------------------------------------------------------------------------------------------------
06 - RURAL OTHER LIMITED ACCESS                                      0         0          0         0         0         0          0
        0          0         0.000    0.000          0.000           0         0          0         0         0         0          0
------------------------------------------------------------------------------------------------------------------------------------
07 - RAMP URBAN                                                104,943       247        138        96        34         2          0
      451         66         0.539    0.000          8.254      96,247       894        210       130        39         2          0
------------------------------------------------------------------------------------------------------------------------------------
08 - RAMP RURAL                                                132,884     1,073        613       442       121        20          1
    1,499        771       203.485    0.000        199.260     143,764     4,322      1,051       612       152        26          4
------------------------------------------------------------------------------------------------------------------------------------
10 - URBAN 2-3LN 2WY DIVD RASD                                 253,888        20          9         6         3         1          0
       11         28        21.472    1.816          4.291     232,356        76         14        11         3         1          0
------------------------------------------------------------------------------------------------------------------------------------
11 - URBAN 2-3LN 2WY DIVD PAVD                                 125,501        69         28        23         8         1          0
       31         98        60.085    2.146         12.119     107,197       279         36        30         8         1          0
------------------------------------------------------------------------------------------------------------------------------------
12 - URBAN 2-3LN 2WY UNDIVD                                     78,474        61         31        27         8         0          0
       60         67        69.426    1.829         29.783      76,133       275         47        38        10         0          0
------------------------------------------------------------------------------------------------------------------------------------
13 - SUBURBAN 2-3LN 2WY DIVD RASD                               58,227        35         15        22         1         0          0
       15         58        38.301    1.905          7.547      63,435       146         21        38         1         0          0
------------------------------------------------------------------------------------------------------------------------------------
14 - SUBURBAN 2-3LN 2WY DIVD PAVD                              134,330       156         96        81        35         2          0
       64        306       326.824    1.132         69.338     131,057       733        180       116        42         2          0
------------------------------------------------------------------------------------------------------------------------------------
15 - SUBURBAN 2-3LN 2WY UNDIVD                                 327,621       128         63        77        40        10          0
       30        288       629.838    0.504        189.111     346,431       622        124       119        61        11          0
------------------------------------------------------------------------------------------------------------------------------------
16 - RURAL 2-3LN 2WY DIVD RASD                                 120,149         2          3         6         1         0          0
        5          7         9.568    1.254          2.371     104,521        17          5         7         1         0          0
------------------------------------------------------------------------------------------------------------------------------------



 
 
 
 
 REPORT..CARPJ85-                              FLORIDA - DEPARTMENT OF TRANSPORTATION                            PAGE NO        7
 DATE....04/03/2013                           C A R - CRASH ANALYSIS REPORTING SYSTEM
 TIME....10:12:38                               SEGMENT BASED CRASH RATE STATISTICS                            AS OF:  2012-11-05
                                           DISTRICT:  05    COUNTY:  ALL   FOR 2010
 COMMENT:                                         USERID:  SF945BJ
====================================================================================================================================
CC - CRASH RATE CATEGORY CODE DESCRIPTIONS       AVG/YEAR  $/CRASH@CRA  C-NO-INJ C-POSSIBLE C-N-INCAP   C-INCAP   C-FATAL C-NT-FATAL
I/A CRASH    CRASHES     MV MILES  CRASH RATE    CL MILES  $/CRASH@INJ  P-NO-INJ P-POSSIBLE P-N-INCAP   P-INCAP   P-FATAL P-NT-FATAL
====================================================================================================================================
01 - INTERSTATE URBAN                                          151,701     1,375        686       509       176        31          3
       14      2,766     5,355.967    0.519        183.525     168,385     6,310      1,287       753       256        38          3
------------------------------------------------------------------------------------------------------------------------------------
02 - INTERSTATE RURAL                                          241,996       255        113       132        78        11          0
        0        589     1,501.290    0.392         95.706     252,706     1,208        253       217       118        11          0
------------------------------------------------------------------------------------------------------------------------------------
03 - TOLL ROAD URBAN                                           102,744       198        159       136        22         2          0
        6        511     1,530.063    0.337         92.201     100,847       915        278       182        27         2          0
------------------------------------------------------------------------------------------------------------------------------------
04 - TOLL ROAD RURAL                                           138,556        48         30        27         6         1          0
        0        112       393.857    0.284         29.777     134,540       237         54        45         6         1          0
------------------------------------------------------------------------------------------------------------------------------------
05 - URBAN OTHER LIMITED ACCESS                                669,399        17         14         8         4         4          0
        0         47       151.896    0.309         12.030     636,805        77         30        14         6         4          0
------------------------------------------------------------------------------------------------------------------------------------
06 - RURAL OTHER LIMITED ACCESS                                      0         0          0         0         0         0          0
        0          0         0.000    0.000          0.000           0         0          0         0         0         0          0
------------------------------------------------------------------------------------------------------------------------------------
07 - RAMP URBAN                                                 99,559       340        171       139        48         2          0
      544        156         0.618    0.000          7.680      92,514     1,291        280       168        59         2          0
------------------------------------------------------------------------------------------------------------------------------------
08 - RAMP RURAL                                                112,958     1,160        683       479       123        15          2
    1,600        862       206.388    0.000        196.023     111,081     5,370      1,109       643       161        16          2
------------------------------------------------------------------------------------------------------------------------------------
10 - URBAN 2-3LN 2WY DIVD RASD                                  44,334        25          7         4         1         0          0
        6         31        19.846    1.864          4.119      39,060        99         13         5         1         0          0
------------------------------------------------------------------------------------------------------------------------------------
11 - URBAN 2-3LN 2WY DIVD PAVD                                 199,450        79         47        31        12         3          0
       33        139        59.768    2.877         11.664     189,673       357         75        44        16         3          0
------------------------------------------------------------------------------------------------------------------------------------
12 - URBAN 2-3LN 2WY UNDIVD                                    202,369        76         29        39         7         3          0
       65         89        56.834    2.709         19.593     180,762       297         47        48         7         3          0
------------------------------------------------------------------------------------------------------------------------------------
13 - SUBURBAN 2-3LN 2WY DIVD RASD                              242,670        39         20        13         4         2          0
       12         66        41.216    1.892          8.297     237,444       146         50        15         6         2          0
------------------------------------------------------------------------------------------------------------------------------------
14 - SUBURBAN 2-3LN 2WY DIVD PAVD                              186,383       173        112       102        33         6          0
       65        361       315.402    1.350         69.944     191,981       866        220       159        49         6          1
------------------------------------------------------------------------------------------------------------------------------------
15 - SUBURBAN 2-3LN 2WY UNDIVD                                 200,852       151         91        90        46         5          0
       44        339       605.574    0.632        186.310     202,945       725        180       130        64         5          0
------------------------------------------------------------------------------------------------------------------------------------
16 - RURAL 2-3LN 2WY DIVD RASD                                 163,937         4          3         5         3         0          0
        7          8         9.576    1.566          2.371     135,118        23          5         6         3         0          0
------------------------------------------------------------------------------------------------------------------------------------



 
 
 
 
 REPORT..CARPJ85-                              FLORIDA - DEPARTMENT OF TRANSPORTATION                            PAGE NO       13
 DATE....04/03/2013                           C A R - CRASH ANALYSIS REPORTING SYSTEM
 TIME....10:12:38                               SEGMENT BASED CRASH RATE STATISTICS                            AS OF:  2012-11-05
                                           DISTRICT:  05    COUNTY:  ALL   FOR 2009
 COMMENT:                                         USERID:  SF945BJ
====================================================================================================================================
CC - CRASH RATE CATEGORY CODE DESCRIPTIONS       AVG/YEAR  $/CRASH@CRA  C-NO-INJ C-POSSIBLE C-N-INCAP   C-INCAP   C-FATAL C-NT-FATAL
I/A CRASH    CRASHES     MV MILES  CRASH RATE    CL MILES  $/CRASH@INJ  P-NO-INJ P-POSSIBLE P-N-INCAP   P-INCAP   P-FATAL P-NT-FATAL
====================================================================================================================================
01 - INTERSTATE URBAN                                          183,800     1,147        645       539       174        38          0
        8      2,535     5,331.054    0.477        183.525     195,328     5,294      1,334       800       265        41          2
------------------------------------------------------------------------------------------------------------------------------------
02 - INTERSTATE RURAL                                          246,424       256        130       110        67        12          1
        0        576     1,516.260    0.379         95.706     279,666       999        295       208       115        13          1
------------------------------------------------------------------------------------------------------------------------------------
03 - TOLL ROAD URBAN                                           168,062       189        160       144        21         7          0
        6        515     1,591.830    0.327         92.201     158,902       831        259       203        24         7          0
------------------------------------------------------------------------------------------------------------------------------------
04 - TOLL ROAD RURAL                                            92,740        53         27        32        10         0          0
        4        118       383.828    0.317         29.415     116,961       270         71        54        15         0          1
------------------------------------------------------------------------------------------------------------------------------------
05 - URBAN OTHER LIMITED ACCESS                                240,024        25          9        11         7         1          0
        2         51       150.028    0.353         12.030     257,007       141         20        21        11         1          0
------------------------------------------------------------------------------------------------------------------------------------
06 - RURAL OTHER LIMITED ACCESS                                      0         0          0         0         0         0          0
        0          0         0.000    0.000          0.000           0         0          0         0         0         0          0
------------------------------------------------------------------------------------------------------------------------------------
07 - RAMP URBAN                                                141,475       259        180       144        30         6          0
      487        132         0.000    0.000          7.680     129,550     1,115        276       191        33         6          0
------------------------------------------------------------------------------------------------------------------------------------
08 - RAMP RURAL                                                124,144       916        607       482       110        15          0
    1,379        751        56.426    0.000        189.993     121,734     4,439      1,107       661       139        15          0
------------------------------------------------------------------------------------------------------------------------------------
10 - URBAN 2-3LN 2WY DIVD RASD                                  45,456        29          7         7         1         0          0
       14         30        17.252    2.550          3.567      67,213        98         18        10         3         0          0
------------------------------------------------------------------------------------------------------------------------------------
11 - URBAN 2-3LN 2WY DIVD PAVD                                  42,540        68         33        16         1         0          0
       22         96        55.707    2.118         11.401      33,947       269         45        18         1         0          0
------------------------------------------------------------------------------------------------------------------------------------
12 - URBAN 2-3LN 2WY UNDIVD                                    132,953        64         36        23        10         1          0
       54         80        57.876    2.315         19.730     139,268       295         48        30        18         1          0
------------------------------------------------------------------------------------------------------------------------------------
13 - SUBURBAN 2-3LN 2WY DIVD RASD                              261,100        36         18        19         8         2          0
       19         64        43.512    1.907          7.766     276,243       174         47        33        13         2          0
------------------------------------------------------------------------------------------------------------------------------------
14 - SUBURBAN 2-3LN 2WY DIVD PAVD                              116,252       188        115        91        30         2          0
       77        349       336.140    1.267         68.266     114,887       829        245       127        34         2          0
------------------------------------------------------------------------------------------------------------------------------------
15 - SUBURBAN 2-3LN 2WY UNDIVD                                 229,355       134         81        88        42         6          0
       28        323       655.226    0.535        188.108     226,865       673        159       136        55         6          0
------------------------------------------------------------------------------------------------------------------------------------
16 - RURAL 2-3LN 2WY DIVD RASD                                 125,480         8          5         4         3         0          0
        6         14        10.418    1.919          2.674     147,684        26         16         6         4         0          0
------------------------------------------------------------------------------------------------------------------------------------



 

 

 
 
 
 
 
 
 
 
 
 

Appendix C – Existing Conditions Operational Analysis Outputs 
 

 

 

 

 

  



 

 

 
 
 
 
 
 
 
 
 
 

HCS – Basic Freeway Outputs 
 

 

 

 

  



BASIC FREEWAY SEGMENTS WORKSHEET 
 
General Information Site Information 
Analyst SP Highway/Direction of Travel I-4 EB 

Agency or Company HDR Inc. From/To 2 Osceola Parkway Off 
Ramp to SR 536 Off Ramp 

Date Performed 7/15/2014 3:04:24 PM Jurisdiction R 536 Off Ramp 
Analysis Time Period AM Analysis Year 2011 
Project Description    I-4 SAMR Re-Eval 

Oper.(LOS) Des.(N) Planning Data 

Flow Inputs
Volume, V 4039  veh/h Peak-Hour Factor, PHF 0.95 
 AADT veh/day %Trucks and Buses, PT 3 

Peak-Hr Prop. of AADT, K %RVs, PR 0 
Peak-Hr Direction Prop, D General Terrain: Level 
DDHV = AADT x K x D  veh/h Grade      %       Length mi 
                       Up/Down %

Calculate Flow Adjustments
 fp 0.85  ER 1.2 

 ET 1.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.985 

Speed Inputs Calc Speed Adj and FFS

Lane Width 12.0 ft 

Rt-Side Lat. Clearance 6.0 ft 

Number of Lanes, N 3 

Total Ramp Density, TRD 0.50  ramps/mi 

FFS (measured) mph 
Base free-flow Speed, 
BFFS 75.4 mph 

 fLW 0.0 mph 

 fLC 0.0 mph 

 TRD Adjustment 1.8 mph 

 FFS 73.6 mph 

LOS and Performance Measures Design (N)

Operational (LOS)

vp = (V or DDHV) / (PHF x N x fHV 

x fp)
1692 pc/h/ln

S 69.7 mph 

D = vp / S 24.3 pc/mi/ln 

LOS C 

Design (N) 

Design LOS

vp = (V or DDHV) / (PHF x N x fHV 

x fp)
pc/h/ln

S mph 

D = vp / S pc/mi/ln 

Required Number of Lanes, N

Glossary Factor Location

N  - Number of lanes                 S   - Speed

V   - Hourly volume                   D   - Density

vp   - Flow rate                          FFS - Free-flow speed

LOS   - Level of service            BFFS - Base free-flow 
speed
DDHV - Directional design hour volume  

ER - Exhibits 11-10, 11-12       fLW - Exhibit 11-8

ET - Exhibits 11-10, 11-11, 11-13       fLC - Exhibit 11-9

fp - Page 11-18       TRD - Page 11-11

LOS, S, FFS, vp - Exhibits 11-2, 

11-3 
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BASIC FREEWAY SEGMENTS WORKSHEET 
 
General Information Site Information 
Analyst SP Highway/Direction of Travel I-4 EB 

Agency or Company HDR Inc. From/To
3 SR 536 Off Ramp to I-4 
On Ramp from Osceola 
Parkway 

Date Performed 7/15/2014 3:04:24 PM Jurisdiction p from Osceola Parkway 
Analysis Time Period AM Analysis Year 2011 
Project Description    I-4 SAMR Re-Eval 

Oper.(LOS) Des.(N) Planning Data 

Flow Inputs
Volume, V 3493  veh/h Peak-Hour Factor, PHF 0.95 
 AADT veh/day %Trucks and Buses, PT 3 

Peak-Hr Prop. of AADT, K %RVs, PR 0 
Peak-Hr Direction Prop, D General Terrain: Level 
DDHV = AADT x K x D  veh/h Grade      %       Length mi 
                       Up/Down %

Calculate Flow Adjustments
 fp 0.85  ER 1.2 

 ET 1.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.985 

Speed Inputs Calc Speed Adj and FFS
Lane Width 12.0 ft 

Rt-Side Lat. Clearance 6.0 ft 

Number of Lanes, N 3 

Total Ramp Density, TRD 0.67  ramps/mi 

FFS (measured) mph 
Base free-flow Speed, 
BFFS 75.4 mph 

 fLW 0.0 mph 

 fLC 0.0 mph 

 TRD Adjustment 2.3 mph 

 FFS 73.1 mph 

LOS and Performance Measures Design (N)

Operational (LOS)

vp = (V or DDHV) / (PHF x N x fHV 

x fp)
1464 pc/h/ln

S 72.6 mph 

D = vp / S 20.2 pc/mi/ln 

LOS C 

Design (N) 

Design LOS

vp = (V or DDHV) / (PHF x N x fHV 

x fp)
pc/h/ln

S mph 

D = vp / S pc/mi/ln 

Required Number of Lanes, N

Glossary Factor Location
N  - Number of lanes                 S   - Speed

V   - Hourly volume                   D   - Density

vp   - Flow rate                          FFS - Free-flow speed

LOS   - Level of service            BFFS - Base free-flow 
speed
DDHV - Directional design hour volume  

ER - Exhibits 11-10, 11-12       fLW - Exhibit 11-8

ET - Exhibits 11-10, 11-11, 11-13       fLC - Exhibit 11-9

fp - Page 11-18       TRD - Page 11-11

LOS, S, FFS, vp - Exhibits 11-2, 

11-3 
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BASIC FREEWAY SEGMENTS WORKSHEET 
 
General Information Site Information 
Analyst SP Highway/Direction of Travel I-4 EB 

Agency or Company HDR Inc. From/To
4 I-4 On Ramp from 
Osceola Parkway to I-4 On 
Ramp from SR 536 

Date Performed 7/15/2014 3:04:24 PM Jurisdiction way to I-4 On Ramp from 
SR 536 

Analysis Time Period AM Analysis Year 2011 
Project Description    I-4 SAMR Re-Eval 

Oper.(LOS) Des.(N) Planning Data 
Flow Inputs
Volume, V 3762  veh/h Peak-Hour Factor, PHF 0.95 
 AADT veh/day %Trucks and Buses, PT 3 

Peak-Hr Prop. of AADT, K %RVs, PR 0 
Peak-Hr Direction Prop, D General Terrain: Level 
DDHV = AADT x K x D  veh/h Grade      %       Length mi 
                       Up/Down %

Calculate Flow Adjustments
 fp 0.85  ER 1.2 

 ET 1.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.985 

Speed Inputs Calc Speed Adj and FFS
Lane Width 12.0 ft 

Rt-Side Lat. Clearance 6.0 ft 

Number of Lanes, N 3 

Total Ramp Density, TRD 0.50  ramps/mi 

FFS (measured) mph 
Base free-flow Speed, 
BFFS 75.4 mph 

 fLW 0.0 mph 

 fLC 0.0 mph 

 TRD Adjustment 1.8 mph 

 FFS 73.6 mph 

LOS and Performance Measures Design (N)

Operational (LOS)

vp = (V or DDHV) / (PHF x N x fHV 

x fp)
1576 pc/h/ln

S 71.3 mph 

D = vp / S 22.1 pc/mi/ln 

LOS C 

Design (N) 

Design LOS

vp = (V or DDHV) / (PHF x N x fHV 

x fp)
pc/h/ln

S mph 

D = vp / S pc/mi/ln 

Required Number of Lanes, N

Glossary Factor Location
N  - Number of lanes                 S   - Speed

V   - Hourly volume                   D   - Density

vp   - Flow rate                          FFS - Free-flow speed

LOS   - Level of service            BFFS - Base free-flow 
speed
DDHV - Directional design hour volume  

ER - Exhibits 11-10, 11-12       fLW - Exhibit 11-8

ET - Exhibits 11-10, 11-11, 11-13       fLC - Exhibit 11-9

fp - Page 11-18       TRD - Page 11-11

LOS, S, FFS, vp - Exhibits 11-2, 

11-3 
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BASIC FREEWAY SEGMENTS WORKSHEET 
 
General Information Site Information 
Analyst SP Highway/Direction of Travel I-4 EB 

Agency or Company HDR Inc. From/To 5 I-4 On Ramp from SR 536 
to SR 535 Off Ramp 

Date Performed 7/15/2014 3:04:24 PM Jurisdiction 535 Off Ramp 
Analysis Time Period AM Analysis Year 2011 
Project Description    I-4 SAMR Re-Eval 

Oper.(LOS) Des.(N) Planning Data 

Flow Inputs
Volume, V 4318  veh/h Peak-Hour Factor, PHF 0.95 
 AADT veh/day %Trucks and Buses, PT 3 

Peak-Hr Prop. of AADT, K %RVs, PR 0 
Peak-Hr Direction Prop, D General Terrain: Level 
DDHV = AADT x K x D  veh/h Grade      %       Length mi 
                       Up/Down %

Calculate Flow Adjustments
 fp 0.85  ER 1.2 

 ET 1.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.985 

Speed Inputs Calc Speed Adj and FFS

Lane Width 12.0 ft 

Rt-Side Lat. Clearance 6.0 ft 

Number of Lanes, N 4 

Total Ramp Density, TRD 0.67  ramps/mi 

FFS (measured) mph 
Base free-flow Speed, 
BFFS 75.4 mph 

 fLW 0.0 mph 

 fLC 0.0 mph 

 TRD Adjustment 2.3 mph 

 FFS 73.1 mph 

LOS and Performance Measures Design (N)

Operational (LOS)

vp = (V or DDHV) / (PHF x N x fHV 

x fp)
1357 pc/h/ln

S 73.6 mph 

D = vp / S 18.4 pc/mi/ln 

LOS C 

Design (N) 

Design LOS

vp = (V or DDHV) / (PHF x N x fHV 

x fp)
pc/h/ln

S mph 

D = vp / S pc/mi/ln 

Required Number of Lanes, N

Glossary Factor Location

N  - Number of lanes                 S   - Speed

V   - Hourly volume                   D   - Density

vp   - Flow rate                          FFS - Free-flow speed

LOS   - Level of service            BFFS - Base free-flow 
speed
DDHV - Directional design hour volume  

ER - Exhibits 11-10, 11-12       fLW - Exhibit 11-8

ET - Exhibits 11-10, 11-11, 11-13       fLC - Exhibit 11-9

fp - Page 11-18       TRD - Page 11-11

LOS, S, FFS, vp - Exhibits 11-2, 

11-3 
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BASIC FREEWAY SEGMENTS WORKSHEET 
 
General Information Site Information 
Analyst SP Highway/Direction of Travel I-4 EB 

Agency or Company HDR Inc. From/To 6 SR 535 Off Ramp to I-4 
On Ramp from SR 535 EB 

Date Performed 7/15/2014 3:04:24 PM Jurisdiction p from SR 535 EB 
Analysis Time Period AM Analysis Year 2011 
Project Description    I-4 SAMR Re-Eval 

Oper.(LOS) Des.(N) Planning Data 

Flow Inputs
Volume, V 3851  veh/h Peak-Hour Factor, PHF 0.95 
 AADT veh/day %Trucks and Buses, PT 3 

Peak-Hr Prop. of AADT, K %RVs, PR 0 
Peak-Hr Direction Prop, D General Terrain: Level 
DDHV = AADT x K x D  veh/h Grade      %       Length mi 
                       Up/Down %

Calculate Flow Adjustments
 fp 0.85  ER 1.2 

 ET 1.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.985 

Speed Inputs Calc Speed Adj and FFS

Lane Width 12.0 ft 

Rt-Side Lat. Clearance 6.0 ft 

Number of Lanes, N 3 

Total Ramp Density, TRD 0.67  ramps/mi 

FFS (measured) mph 
Base free-flow Speed, 
BFFS 75.4 mph 

 fLW 0.0 mph 

 fLC 0.0 mph 

 TRD Adjustment 2.3 mph 

 FFS 73.1 mph 

LOS and Performance Measures Design (N)

Operational (LOS)

vp = (V or DDHV) / (PHF x N x fHV 

x fp)
1614 pc/h/ln

S 70.8 mph 

D = vp / S 22.8 pc/mi/ln 

LOS C 

Design (N) 

Design LOS

vp = (V or DDHV) / (PHF x N x fHV 

x fp)
pc/h/ln

S mph 

D = vp / S pc/mi/ln 

Required Number of Lanes, N

Glossary Factor Location

N  - Number of lanes                 S   - Speed

V   - Hourly volume                   D   - Density

vp   - Flow rate                          FFS - Free-flow speed

LOS   - Level of service            BFFS - Base free-flow 
speed
DDHV - Directional design hour volume  

ER - Exhibits 11-10, 11-12       fLW - Exhibit 11-8

ET - Exhibits 11-10, 11-11, 11-13       fLC - Exhibit 11-9

fp - Page 11-18       TRD - Page 11-11

LOS, S, FFS, vp - Exhibits 11-2, 

11-3 
      

Copyright © 2012 University of Florida, All Rights Reserved     HCS 2010TM   Version 6.41 Generated:  7/29/2014    1:46 PM

Page 1 of 1BASIC FREEWAY WORKSHEET

7/29/2014file://C:\Users\tlaurent\AppData\Local\Temp\f2k10AC.tmp



BASIC FREEWAY SEGMENTS WORKSHEET 
 
General Information Site Information 
Analyst SP Highway/Direction of Travel I-4 EB 

Agency or Company HDR Inc. From/To
7 I-4 On Ramp from SR 535 
EB to I-4 On Ramp from SR 
535 WB 

Date Performed 7/15/2014 3:04:24 PM Jurisdiction I-4 On Ramp from SR 535 
WB 

Analysis Time Period AM Analysis Year 2011 
Project Description    I-4 SAMR Re-Eval 

Oper.(LOS) Des.(N) Planning Data 
Flow Inputs
Volume, V 4434  veh/h Peak-Hour Factor, PHF 0.95 
 AADT veh/day %Trucks and Buses, PT 3 

Peak-Hr Prop. of AADT, K %RVs, PR 0 
Peak-Hr Direction Prop, D General Terrain: Level 
DDHV = AADT x K x D  veh/h Grade      %       Length mi 
                       Up/Down %

Calculate Flow Adjustments
 fp 0.85  ER 1.2 

 ET 1.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.985 

Speed Inputs Calc Speed Adj and FFS
Lane Width 12.0 ft 

Rt-Side Lat. Clearance 6.0 ft 

Number of Lanes, N 3 

Total Ramp Density, TRD 0.50  ramps/mi 

FFS (measured) mph 
Base free-flow Speed, 
BFFS 75.4 mph 

 fLW 0.0 mph 

 fLC 0.0 mph 

 TRD Adjustment 1.8 mph 

 FFS 73.6 mph 

LOS and Performance Measures Design (N)

Operational (LOS)

vp = (V or DDHV) / (PHF x N x fHV 

x fp)
1858 pc/h/ln

S 66.9 mph 

D = vp / S 27.8 pc/mi/ln 

LOS D 

Design (N) 

Design LOS

vp = (V or DDHV) / (PHF x N x fHV 

x fp)
pc/h/ln

S mph 

D = vp / S pc/mi/ln 

Required Number of Lanes, N

Glossary Factor Location
N  - Number of lanes                 S   - Speed

V   - Hourly volume                   D   - Density

vp   - Flow rate                          FFS - Free-flow speed

LOS   - Level of service            BFFS - Base free-flow 
speed
DDHV - Directional design hour volume  

ER - Exhibits 11-10, 11-12       fLW - Exhibit 11-8

ET - Exhibits 11-10, 11-11, 11-13       fLC - Exhibit 11-9

fp - Page 11-18       TRD - Page 11-11

LOS, S, FFS, vp - Exhibits 11-2, 

11-3 
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BASIC FREEWAY SEGMENTS WORKSHEET 
 
General Information Site Information 
Analyst SP Highway/Direction of Travel I-4 EB 

Agency or Company HDR Inc. From/To
8 I-4 On Ramp from SR 535 
WB to Central Florida 
Parkway Off Ramp 

Date Performed 7/15/2014 3:04:24 PM Jurisdiction Central Florida Parkway Off 
Ramp 

Analysis Time Period mp Analysis Year 2011 
Project Description    I-4 SAMR Re-Eval 

Oper.(LOS) Des.(N) Planning Data 
Flow Inputs
Volume, V 5256  veh/h Peak-Hour Factor, PHF 0.95 
 AADT veh/day %Trucks and Buses, PT 3 

Peak-Hr Prop. of AADT, K %RVs, PR 0 
Peak-Hr Direction Prop, D General Terrain: Level 
DDHV = AADT x K x D  veh/h Grade      %       Length mi 
                       Up/Down %

Calculate Flow Adjustments
 fp 0.85  ER 1.2 

 ET 1.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.985 

Speed Inputs Calc Speed Adj and FFS
Lane Width 12.0 ft 

Rt-Side Lat. Clearance 6.0 ft 

Number of Lanes, N 4 

Total Ramp Density, TRD 0.50  ramps/mi 

FFS (measured) mph 
Base free-flow Speed, 
BFFS 75.4 mph 

 fLW 0.0 mph 

 fLC 0.0 mph 

 TRD Adjustment 1.8 mph 

 FFS 73.6 mph 

LOS and Performance Measures Design (N)

Operational (LOS)

vp = (V or DDHV) / (PHF x N x fHV 

x fp)
1652 pc/h/ln

S 70.3 mph 

D = vp / S 23.5 pc/mi/ln 

LOS C 

Design (N) 

Design LOS

vp = (V or DDHV) / (PHF x N x fHV 

x fp)
pc/h/ln

S mph 

D = vp / S pc/mi/ln 

Required Number of Lanes, N

Glossary Factor Location
N  - Number of lanes                 S   - Speed

V   - Hourly volume                   D   - Density

vp   - Flow rate                          FFS - Free-flow speed

LOS   - Level of service            BFFS - Base free-flow 
speed
DDHV - Directional design hour volume  

ER - Exhibits 11-10, 11-12       fLW - Exhibit 11-8

ET - Exhibits 11-10, 11-11, 11-13       fLC - Exhibit 11-9

fp - Page 11-18       TRD - Page 11-11

LOS, S, FFS, vp - Exhibits 11-2, 

11-3 
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BASIC FREEWAY SEGMENTS WORKSHEET 
 
General Information Site Information 
Analyst SP Highway/Direction of Travel I-4 WB 

Agency or Company HDR Inc. From/To
9 I-4 On Ramp from Central 
Florida Parkway to SR 535 
Off Ramp 

Date Performed 7/15/2014 3:04:24 PM Jurisdiction ida Parkway to SR 535 Off 
Ramp 

Analysis Time Period AM Analysis Year 2011 
Project Description    I-4 SAMR Re-Eval 

Oper.(LOS) Des.(N) Planning Data 
Flow Inputs
Volume, V 4710  veh/h Peak-Hour Factor, PHF 0.95 
 AADT veh/day %Trucks and Buses, PT 3 

Peak-Hr Prop. of AADT, K %RVs, PR 0 
Peak-Hr Direction Prop, D General Terrain: Level 
DDHV = AADT x K x D  veh/h Grade      %       Length mi 
                       Up/Down %

Calculate Flow Adjustments
 fp 0.85  ER 1.2 

 ET 1.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.985 

Speed Inputs Calc Speed Adj and FFS
Lane Width 12.0 ft 

Rt-Side Lat. Clearance 6.0 ft 

Number of Lanes, N 4 

Total Ramp Density, TRD 0.83  ramps/mi 

FFS (measured) mph 
Base free-flow Speed, 
BFFS 75.4 mph 

 fLW 0.0 mph 

 fLC 0.0 mph 

 TRD Adjustment 2.8 mph 

 FFS 72.6 mph 

LOS and Performance Measures Design (N)

Operational (LOS)

vp = (V or DDHV) / (PHF x N x fHV 

x fp)
1480 pc/h/ln

S 72.4 mph 

D = vp / S 20.4 pc/mi/ln 

LOS C 

Design (N) 

Design LOS

vp = (V or DDHV) / (PHF x N x fHV 

x fp)
pc/h/ln

S mph 

D = vp / S pc/mi/ln 

Required Number of Lanes, N

Glossary Factor Location
N  - Number of lanes                 S   - Speed

V   - Hourly volume                   D   - Density

vp   - Flow rate                          FFS - Free-flow speed

LOS   - Level of service            BFFS - Base free-flow 
speed
DDHV - Directional design hour volume  

ER - Exhibits 11-10, 11-12       fLW - Exhibit 11-8

ET - Exhibits 11-10, 11-11, 11-13       fLC - Exhibit 11-9

fp - Page 11-18       TRD - Page 11-11

LOS, S, FFS, vp - Exhibits 11-2, 

11-3 
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BASIC FREEWAY SEGMENTS WORKSHEET 
 
General Information Site Information 
Analyst SP Highway/Direction of Travel I-4 WB 

Agency or Company HDR Inc. From/To 10 SR 535 Off Ramp to I-4 
On Ramp from SR 535 

Date Performed 7/15/2014 3:04:24 PM Jurisdiction mp from SR 535 
Analysis Time Period AM Analysis Year 2011 
Project Description    I-4 SAMR Re-Eval 

Oper.(LOS) Des.(N) Planning Data 

Flow Inputs
Volume, V 3138  veh/h Peak-Hour Factor, PHF 0.95 
 AADT veh/day %Trucks and Buses, PT 3 

Peak-Hr Prop. of AADT, K %RVs, PR 0 
Peak-Hr Direction Prop, D General Terrain: Level 
DDHV = AADT x K x D  veh/h Grade      %       Length mi 
                       Up/Down %

Calculate Flow Adjustments
 fp 0.85  ER 1.2 

 ET 1.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.985 

Speed Inputs Calc Speed Adj and FFS

Lane Width 12.0 ft 

Rt-Side Lat. Clearance 6.0 ft 

Number of Lanes, N 3 

Total Ramp Density, TRD 0.50  ramps/mi 

FFS (measured) mph 
Base free-flow Speed, 
BFFS 75.4 mph 

 fLW 0.0 mph 

 fLC 0.0 mph 

 TRD Adjustment 1.8 mph 

 FFS 73.6 mph 

LOS and Performance Measures Design (N)

Operational (LOS)

vp = (V or DDHV) / (PHF x N x fHV 

x fp)
1315 pc/h/ln

S 73.9 mph 

D = vp / S 17.8 pc/mi/ln 

LOS B 

Design (N) 

Design LOS

vp = (V or DDHV) / (PHF x N x fHV 

x fp)
pc/h/ln

S mph 

D = vp / S pc/mi/ln 

Required Number of Lanes, N

Glossary Factor Location

N  - Number of lanes                 S   - Speed

V   - Hourly volume                   D   - Density

vp   - Flow rate                          FFS - Free-flow speed

LOS   - Level of service            BFFS - Base free-flow 
speed
DDHV - Directional design hour volume  

ER - Exhibits 11-10, 11-12       fLW - Exhibit 11-8

ET - Exhibits 11-10, 11-11, 11-13       fLC - Exhibit 11-9

fp - Page 11-18       TRD - Page 11-11

LOS, S, FFS, vp - Exhibits 11-2, 

11-3 
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BASIC FREEWAY SEGMENTS WORKSHEET 
 
General Information Site Information 
Analyst SP Highway/Direction of Travel I-4 WB 

Agency or Company HDR Inc. From/To 11 I-4 On Ramp from SR 
535 to SR 536 Off Ramp 

Date Performed 7/15/2014 3:04:24 PM Jurisdiction R 536 Off Ramp 
Analysis Time Period AM Analysis Year 2011 
Project Description    I-4 SAMR Re-Eval 

Oper.(LOS) Des.(N) Planning Data 

Flow Inputs
Volume, V 3897  veh/h Peak-Hour Factor, PHF 0.95 
 AADT veh/day %Trucks and Buses, PT 3 

Peak-Hr Prop. of AADT, K %RVs, PR 0 
Peak-Hr Direction Prop, D General Terrain: Level 
DDHV = AADT x K x D  veh/h Grade      %       Length mi 
                       Up/Down %

Calculate Flow Adjustments
 fp 0.85  ER 1.2 

 ET 1.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.985 

Speed Inputs Calc Speed Adj and FFS

Lane Width 12.0 ft 

Rt-Side Lat. Clearance 6.0 ft 

Number of Lanes, N 4 

Total Ramp Density, TRD 0.50  ramps/mi 

FFS (measured) mph 
Base free-flow Speed, 
BFFS 75.4 mph 

 fLW 0.0 mph 

 fLC 0.0 mph 

 TRD Adjustment 1.8 mph 

 FFS 73.6 mph 

LOS and Performance Measures Design (N)

Operational (LOS)

vp = (V or DDHV) / (PHF x N x fHV 

x fp)
1225 pc/h/ln

S 74.4 mph 

D = vp / S 16.5 pc/mi/ln 

LOS B 

Design (N) 

Design LOS

vp = (V or DDHV) / (PHF x N x fHV 

x fp)
pc/h/ln

S mph 

D = vp / S pc/mi/ln 

Required Number of Lanes, N

Glossary Factor Location

N  - Number of lanes                 S   - Speed

V   - Hourly volume                   D   - Density

vp   - Flow rate                          FFS - Free-flow speed

LOS   - Level of service            BFFS - Base free-flow 
speed
DDHV - Directional design hour volume  

ER - Exhibits 11-10, 11-12       fLW - Exhibit 11-8

ET - Exhibits 11-10, 11-11, 11-13       fLC - Exhibit 11-9

fp - Page 11-18       TRD - Page 11-11

LOS, S, FFS, vp - Exhibits 11-2, 

11-3 
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BASIC FREEWAY SEGMENTS WORKSHEET 
 
General Information Site Information 
Analyst SP Highway/Direction of Travel I-4 WB 

Agency or Company HDR Inc. From/To
12 SR 536 Off Ramp to 
Osceola Parkway Off 
Ramp 

Date Performed 7/15/2014 3:04:24 PM Jurisdiction arkway Off Ramp 
Analysis Time Period AM Analysis Year 2011 
Project Description    I-4 SAMR Re-Eval 

Oper.(LOS) Des.(N) Planning Data 

Flow Inputs
Volume, V 2733  veh/h Peak-Hour Factor, PHF 0.95 
 AADT veh/day %Trucks and Buses, PT 3 

Peak-Hr Prop. of AADT, K %RVs, PR 0 
Peak-Hr Direction Prop, D General Terrain: Level 
DDHV = AADT x K x D  veh/h Grade      %       Length mi 
                       Up/Down %

Calculate Flow Adjustments
 fp 0.85  ER 1.2 

 ET 1.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.985 

Speed Inputs Calc Speed Adj and FFS
Lane Width 12.0 ft 

Rt-Side Lat. Clearance 6.0 ft 

Number of Lanes, N 3 

Total Ramp Density, TRD 0.67  ramps/mi 

FFS (measured) mph 
Base free-flow Speed, 
BFFS 75.4 mph 

 fLW 0.0 mph 

 fLC 0.0 mph 

 TRD Adjustment 2.3 mph 

 FFS 73.1 mph 

LOS and Performance Measures Design (N)

Operational (LOS)

vp = (V or DDHV) / (PHF x N x fHV 

x fp)
1145 pc/h/ln

S 74.8 mph 

D = vp / S 15.3 pc/mi/ln 

LOS B 

Design (N) 

Design LOS

vp = (V or DDHV) / (PHF x N x fHV 

x fp)
pc/h/ln

S mph 

D = vp / S pc/mi/ln 

Required Number of Lanes, N

Glossary Factor Location
N  - Number of lanes                 S   - Speed

V   - Hourly volume                   D   - Density

vp   - Flow rate                          FFS - Free-flow speed

LOS   - Level of service            BFFS - Base free-flow 
speed
DDHV - Directional design hour volume  

ER - Exhibits 11-10, 11-12       fLW - Exhibit 11-8

ET - Exhibits 11-10, 11-11, 11-13       fLC - Exhibit 11-9

fp - Page 11-18       TRD - Page 11-11

LOS, S, FFS, vp - Exhibits 11-2, 

11-3 
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BASIC FREEWAY SEGMENTS WORKSHEET 
 
General Information Site Information 
Analyst SP Highway/Direction of Travel I-4 WB 

Agency or Company HDR Inc. From/To
13 Osceola Parkway Off 
Ramp to I-4 On Ramp from 
SR 536 

Date Performed 7/15/2014 3:04:24 PM Jurisdiction I-4 On Ramp from SR 536 
Analysis Time Period AM Analysis Year 2011 
Project Description    I-4 SAMR Re-Eval 

Oper.(LOS) Des.(N) Planning Data 

Flow Inputs
Volume, V 1990  veh/h Peak-Hour Factor, PHF 0.95 
 AADT veh/day %Trucks and Buses, PT 3 

Peak-Hr Prop. of AADT, K %RVs, PR 0 
Peak-Hr Direction Prop, D General Terrain: Level 
DDHV = AADT x K x D  veh/h Grade      %       Length mi 
                       Up/Down %

Calculate Flow Adjustments
 fp 0.85  ER 1.2 

 ET 1.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.985 

Speed Inputs Calc Speed Adj and FFS
Lane Width 12.0 ft 

Rt-Side Lat. Clearance 6.0 ft 

Number of Lanes, N 3 

Total Ramp Density, TRD 0.83  ramps/mi 

FFS (measured) mph 
Base free-flow Speed, 
BFFS 75.4 mph 

 fLW 0.0 mph 

 fLC 0.0 mph 

 TRD Adjustment 2.8 mph 

 FFS 72.6 mph 

LOS and Performance Measures Design (N)

Operational (LOS)

vp = (V or DDHV) / (PHF x N x fHV 

x fp)
834 pc/h/ln

S 75.0 mph 

D = vp / S 11.1 pc/mi/ln 

LOS B 

Design (N) 

Design LOS

vp = (V or DDHV) / (PHF x N x fHV 

x fp)
pc/h/ln

S mph 

D = vp / S pc/mi/ln 

Required Number of Lanes, N

Glossary Factor Location
N  - Number of lanes                 S   - Speed

V   - Hourly volume                   D   - Density

vp   - Flow rate                          FFS - Free-flow speed

LOS   - Level of service            BFFS - Base free-flow 
speed
DDHV - Directional design hour volume  

ER - Exhibits 11-10, 11-12       fLW - Exhibit 11-8

ET - Exhibits 11-10, 11-11, 11-13       fLC - Exhibit 11-9

fp - Page 11-18       TRD - Page 11-11

LOS, S, FFS, vp - Exhibits 11-2, 

11-3 
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BASIC FREEWAY SEGMENTS WORKSHEET 
 
General Information Site Information 
Analyst SP Highway/Direction of Travel I-4 WB 

Agency or Company HDR Inc. From/To 14 I-4 On Ramp from SR 
536 to US 192 Off Ramp 

Date Performed 7/15/2014 3:04:24 PM Jurisdiction S 192 Off Ramp 
Analysis Time Period AM Analysis Year 2011 
Project Description    I-4 SAMR Re-Eval 

Oper.(LOS) Des.(N) Planning Data 

Flow Inputs
Volume, V 2113  veh/h Peak-Hour Factor, PHF 0.95 
 AADT veh/day %Trucks and Buses, PT 3 

Peak-Hr Prop. of AADT, K %RVs, PR 0 
Peak-Hr Direction Prop, D General Terrain: Level 
DDHV = AADT x K x D  veh/h Grade      %       Length mi 
                       Up/Down %

Calculate Flow Adjustments
 fp 0.85  ER 1.2 

 ET 1.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.985 

Speed Inputs Calc Speed Adj and FFS

Lane Width 12.0 ft 

Rt-Side Lat. Clearance 6.0 ft 

Number of Lanes, N 4 

Total Ramp Density, TRD 0.67  ramps/mi 

FFS (measured) mph 
Base free-flow Speed, 
BFFS 75.4 mph 

 fLW 0.0 mph 

 fLC 0.0 mph 

 TRD Adjustment 2.3 mph 

 FFS 73.1 mph 

LOS and Performance Measures Design (N)

Operational (LOS)

vp = (V or DDHV) / (PHF x N x fHV 

x fp)
664 pc/h/ln

S 75.0 mph 

D = vp / S 8.9 pc/mi/ln 

LOS A 

Design (N) 

Design LOS

vp = (V or DDHV) / (PHF x N x fHV 

x fp)
pc/h/ln

S mph 

D = vp / S pc/mi/ln 

Required Number of Lanes, N

Glossary Factor Location

N  - Number of lanes                 S   - Speed

V   - Hourly volume                   D   - Density

vp   - Flow rate                          FFS - Free-flow speed

LOS   - Level of service            BFFS - Base free-flow 
speed
DDHV - Directional design hour volume  

ER - Exhibits 11-10, 11-12       fLW - Exhibit 11-8

ET - Exhibits 11-10, 11-11, 11-13       fLC - Exhibit 11-9

fp - Page 11-18       TRD - Page 11-11

LOS, S, FFS, vp - Exhibits 11-2, 

11-3 
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BASIC FREEWAY SEGMENTS WORKSHEET

General Information Site Information 
Analyst SP Highway/Direction of Travel I-4 EB 
Agency or Company HDR Inc. From/To 2 Osceola Parkway Off 

Ramp to SR 536 Off Ramp 
Date Performed 6/18/2014 2:11:33 PM Jurisdiction R 536 Off Ramp 
Analysis Time Period PM Analysis Year 2011 
Project Description  I-4 SAMR Re-Eval 

Oper.(LOS) Des.(N) Planning Data 
Flow Inputs
Volume, V 3369 veh/h Peak-Hour Factor, PHF 0.96 
AADT veh/day %Trucks and Buses, PT 3 

Peak-Hr Prop. of AADT, K %RVs, PR 0 
Peak-Hr Direction Prop, D General Terrain: Level 
DDHV = AADT x K x D veh/h Grade      %       Length mi 

                     Up/Down %

Calculate Flow Adjustments
fp 0.85  ER 1.2 
ET 1.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.985 

Speed Inputs Calc Speed Adj and FFS
Lane Width 12.0 ft 
Rt-Side Lat. Clearance 6.0 ft 
Number of Lanes, N 3 
Total Ramp Density, TRD 0.50 ramps/mi 
FFS (measured) mph 
Base free-flow Speed, 
BFFS 75.4 mph 

 fLW 0.0 mph 
 fLC 0.0 mph 
 TRD Adjustment 1.8 mph 

 FFS 73.6 mph 

LOS and Performance Measures Design (N)

Operational (LOS)
vp = (V or DDHV) / (PHF x N x fHV
x fp)

1397 pc/h/ln

S 73.3 mph 
D = vp / S 19.1 pc/mi/ln 
LOS C 

Design (N) 
Design LOS
vp = (V or DDHV) / (PHF x N x fHV
x fp)

pc/h/ln

S mph 
D = vp / S pc/mi/ln 
Required Number of Lanes, N

Glossary Factor Location
N  - Number of lanes                 S   - Speed
V   - Hourly volume                   D   - Density
vp - Flow rate                          FFS - Free-flow speed
LOS   - Level of service            BFFS - Base free-flow 
speed
DDHV - Directional design hour volume  

ER - Exhibits 11-10, 11-12      fLW - Exhibit 11-8
ET - Exhibits 11-10, 11-11, 11-13      fLC - Exhibit 11-9
fp - Page 11-18      TRD - Page 11-11
LOS, S, FFS, vp - Exhibits 11-2, 
11-3 
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BASIC FREEWAY SEGMENTS WORKSHEET

General Information Site Information 
Analyst SP Highway/Direction of Travel I-4 EB 

Agency or Company HDR Inc. From/To
3 SR 536 Off Ramp to I-4 
On Ramp from Osceola 
Parkway 

Date Performed 6/18/2014 2:11:33 PM Jurisdiction p from Osceola Parkway 
Analysis Time Period PM Analysis Year 2011 
Project Description  I-4 SAMR Re-Eval 

Oper.(LOS) Des.(N) Planning Data 
Flow Inputs
Volume, V 3105 veh/h Peak-Hour Factor, PHF 0.96 
AADT veh/day %Trucks and Buses, PT 3 

Peak-Hr Prop. of AADT, K %RVs, PR 0 
Peak-Hr Direction Prop, D General Terrain: Level 
DDHV = AADT x K x D veh/h Grade      %       Length mi 

                     Up/Down %
Calculate Flow Adjustments
fp 0.85  ER 1.2 
ET 1.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.985 

Speed Inputs Calc Speed Adj and FFS
Lane Width 12.0 ft 
Rt-Side Lat. Clearance 6.0 ft 
Number of Lanes, N 3 
Total Ramp Density, TRD 0.67 ramps/mi 
FFS (measured) mph 
Base free-flow Speed, 
BFFS 75.4 mph 

 fLW 0.0 mph 
 fLC 0.0 mph 
 TRD Adjustment 2.3 mph 

 FFS 73.1 mph 

LOS and Performance Measures Design (N)

Operational (LOS)
vp = (V or DDHV) / (PHF x N x fHV
x fp)

1287 pc/h/ln

S 74.1 mph 
D = vp / S 17.4 pc/mi/ln 
LOS B 

Design (N) 
Design LOS
vp = (V or DDHV) / (PHF x N x fHV

x fp)
pc/h/ln

S mph 
D = vp / S pc/mi/ln 
Required Number of Lanes, N

Glossary Factor Location
N  - Number of lanes                 S   - Speed
V   - Hourly volume                   D   - Density
vp - Flow rate                          FFS - Free-flow speed
LOS   - Level of service            BFFS - Base free-flow 
speed
DDHV - Directional design hour volume  

ER - Exhibits 11-10, 11-12      fLW - Exhibit 11-8
ET - Exhibits 11-10, 11-11, 11-13      fLC - Exhibit 11-9
fp - Page 11-18      TRD - Page 11-11
LOS, S, FFS, vp - Exhibits 11-2, 
11-3 
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BASIC FREEWAY SEGMENTS WORKSHEET

General Information Site Information 
Analyst SP Highway/Direction of Travel I-4 EB 

Agency or Company HDR Inc. From/To
4 I-4 On Ramp from 
Osceola Parkway to I-4 On 
Ramp from SR 536 

Date Performed 6/18/2014 2:11:33 PM Jurisdiction way to I-4 On Ramp from 
SR 536 

Analysis Time Period PM Analysis Year 2011 
Project Description  I-4 SAMR Re-Eval 

Oper.(LOS) Des.(N) Planning Data 
Flow Inputs
Volume, V 3895 veh/h Peak-Hour Factor, PHF 0.96 
AADT veh/day %Trucks and Buses, PT 3 

Peak-Hr Prop. of AADT, K %RVs, PR 0 
Peak-Hr Direction Prop, D General Terrain: Level 
DDHV = AADT x K x D veh/h Grade      %       Length mi 

                     Up/Down %
Calculate Flow Adjustments
fp 0.85  ER 1.2 
ET 1.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.985 

Speed Inputs Calc Speed Adj and FFS
Lane Width 12.0 ft 
Rt-Side Lat. Clearance 6.0 ft 
Number of Lanes, N 3 
Total Ramp Density, TRD 0.50 ramps/mi 
FFS (measured) mph 
Base free-flow Speed, 
BFFS 75.4 mph 

 fLW 0.0 mph 
 fLC 0.0 mph 
 TRD Adjustment 1.8 mph 

 FFS 73.6 mph 

LOS and Performance Measures Design (N)

Operational (LOS)
vp = (V or DDHV) / (PHF x N x fHV
x fp)

1615 pc/h/ln

S 70.8 mph 
D = vp / S 22.8 pc/mi/ln 
LOS C 

Design (N) 
Design LOS
vp = (V or DDHV) / (PHF x N x fHV
x fp)

pc/h/ln

S mph 
D = vp / S pc/mi/ln 
Required Number of Lanes, N

Glossary Factor Location
N  - Number of lanes                 S   - Speed
V   - Hourly volume                   D   - Density
vp - Flow rate                          FFS - Free-flow speed
LOS   - Level of service            BFFS - Base free-flow 
speed
DDHV - Directional design hour volume  

ER - Exhibits 11-10, 11-12      fLW - Exhibit 11-8
ET - Exhibits 11-10, 11-11, 11-13      fLC - Exhibit 11-9
fp - Page 11-18      TRD - Page 11-11
LOS, S, FFS, vp - Exhibits 11-2, 
11-3 
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BASIC FREEWAY SEGMENTS WORKSHEET

General Information Site Information 
Analyst SP Highway/Direction of Travel I-4 EB 
Agency or Company HDR Inc. From/To 5 I-4 On Ramp from SR 536 

to SR 535 Off Ramp 
Date Performed 6/18/2014 2:11:33 PM Jurisdiction 535 Off Ramp 
Analysis Time Period PM Analysis Year 2011 
Project Description  I-4 SAMR Re-Eval 

Oper.(LOS) Des.(N) Planning Data 
Flow Inputs
Volume, V 5563 veh/h Peak-Hour Factor, PHF 0.96 
AADT veh/day %Trucks and Buses, PT 3 

Peak-Hr Prop. of AADT, K %RVs, PR 0 
Peak-Hr Direction Prop, D General Terrain: Level 
DDHV = AADT x K x D veh/h Grade      %       Length mi 

                     Up/Down %

Calculate Flow Adjustments
fp 0.85  ER 1.2 
ET 1.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.985 

Speed Inputs Calc Speed Adj and FFS
Lane Width 12.0 ft 
Rt-Side Lat. Clearance 6.0 ft 
Number of Lanes, N 4 
Total Ramp Density, TRD 0.67 ramps/mi 
FFS (measured) mph 
Base free-flow Speed, 
BFFS 75.4 mph 

 fLW 0.0 mph 
 fLC 0.0 mph 
 TRD Adjustment 2.3 mph 

 FFS 73.1 mph 

LOS and Performance Measures Design (N)

Operational (LOS)
vp = (V or DDHV) / (PHF x N x fHV
x fp)

1730 pc/h/ln

S 69.1 mph 
D = vp / S 25.0 pc/mi/ln 
LOS C 

Design (N) 
Design LOS
vp = (V or DDHV) / (PHF x N x fHV
x fp)

pc/h/ln

S mph 
D = vp / S pc/mi/ln 
Required Number of Lanes, N

Glossary Factor Location
N  - Number of lanes                 S   - Speed
V   - Hourly volume                   D   - Density
vp - Flow rate                          FFS - Free-flow speed
LOS   - Level of service            BFFS - Base free-flow 
speed
DDHV - Directional design hour volume  

ER - Exhibits 11-10, 11-12      fLW - Exhibit 11-8
ET - Exhibits 11-10, 11-11, 11-13      fLC - Exhibit 11-9
fp - Page 11-18      TRD - Page 11-11
LOS, S, FFS, vp - Exhibits 11-2, 
11-3 
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BASIC FREEWAY SEGMENTS WORKSHEET

General Information Site Information 
Analyst SP Highway/Direction of Travel I-4 EB 
Agency or Company HDR Inc. From/To 6 SR 535 Off Ramp to I-4 

On Ramp from SR 535 EB 
Date Performed 6/18/2014 2:11:33 PM Jurisdiction p from SR 535 EB 
Analysis Time Period PM Analysis Year 2011 
Project Description  I-4 SAMR Re-Eval 

Oper.(LOS) Des.(N) Planning Data 
Flow Inputs
Volume, V 4320 veh/h Peak-Hour Factor, PHF 0.96 
AADT veh/day %Trucks and Buses, PT 3 

Peak-Hr Prop. of AADT, K %RVs, PR 0 
Peak-Hr Direction Prop, D General Terrain: Level 
DDHV = AADT x K x D veh/h Grade      %       Length mi 

                     Up/Down %

Calculate Flow Adjustments
fp 0.85  ER 1.2 
ET 1.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.985 

Speed Inputs Calc Speed Adj and FFS
Lane Width 12.0 ft 
Rt-Side Lat. Clearance 6.0 ft 
Number of Lanes, N 3 
Total Ramp Density, TRD 0.67 ramps/mi 
FFS (measured) mph 
Base free-flow Speed, 
BFFS 75.4 mph 

 fLW 0.0 mph 
 fLC 0.0 mph 
 TRD Adjustment 2.3 mph 

 FFS 73.1 mph 

LOS and Performance Measures Design (N)

Operational (LOS)
vp = (V or DDHV) / (PHF x N x fHV
x fp)

1791 pc/h/ln

S 68.1 mph 
D = vp / S 26.3 pc/mi/ln 
LOS D 

Design (N) 
Design LOS
vp = (V or DDHV) / (PHF x N x fHV
x fp)

pc/h/ln

S mph 
D = vp / S pc/mi/ln 
Required Number of Lanes, N

Glossary Factor Location
N  - Number of lanes                 S   - Speed
V   - Hourly volume                   D   - Density
vp - Flow rate                          FFS - Free-flow speed
LOS   - Level of service            BFFS - Base free-flow 
speed
DDHV - Directional design hour volume  

ER - Exhibits 11-10, 11-12      fLW - Exhibit 11-8
ET - Exhibits 11-10, 11-11, 11-13      fLC - Exhibit 11-9
fp - Page 11-18      TRD - Page 11-11
LOS, S, FFS, vp - Exhibits 11-2, 
11-3 
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BASIC FREEWAY SEGMENTS WORKSHEET

General Information Site Information 
Analyst SP Highway/Direction of Travel I-4 EB 

Agency or Company HDR Inc. From/To
7 I-4 On Ramp from SR 535 
EB to I-4 On Ramp from SR 
535 WB 

Date Performed 6/18/2014 2:11:33 PM Jurisdiction I-4 On Ramp from SR 535 
WB 

Analysis Time Period PM Analysis Year 2011 
Project Description  I-4 SAMR Re-Eval 

Oper.(LOS) Des.(N) Planning Data 
Flow Inputs
Volume, V 5272 veh/h Peak-Hour Factor, PHF 0.96 
AADT veh/day %Trucks and Buses, PT 3 

Peak-Hr Prop. of AADT, K %RVs, PR 0 
Peak-Hr Direction Prop, D General Terrain: Level 
DDHV = AADT x K x D veh/h Grade      %       Length mi 

                     Up/Down %
Calculate Flow Adjustments
fp 0.85  ER 1.2 
ET 1.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.985 

Speed Inputs Calc Speed Adj and FFS
Lane Width 12.0 ft 
Rt-Side Lat. Clearance 6.0 ft 
Number of Lanes, N 3 
Total Ramp Density, TRD 0.50 ramps/mi 
FFS (measured) mph 
Base free-flow Speed, 
BFFS 75.4 mph 

 fLW 0.0 mph 
 fLC 0.0 mph 
 TRD Adjustment 1.8 mph 

 FFS 73.6 mph 

LOS and Performance Measures Design (N)

Operational (LOS)
vp = (V or DDHV) / (PHF x N x fHV
x fp)

2186 pc/h/ln

S 59.4 mph 
D = vp / S 36.8 pc/mi/ln 
LOS E 

Design (N) 
Design LOS
vp = (V or DDHV) / (PHF x N x fHV
x fp)

pc/h/ln

S mph 
D = vp / S pc/mi/ln 
Required Number of Lanes, N

Glossary Factor Location
N  - Number of lanes                 S   - Speed
V   - Hourly volume                   D   - Density
vp - Flow rate                          FFS - Free-flow speed
LOS   - Level of service            BFFS - Base free-flow 
speed
DDHV - Directional design hour volume  

ER - Exhibits 11-10, 11-12      fLW - Exhibit 11-8
ET - Exhibits 11-10, 11-11, 11-13      fLC - Exhibit 11-9
fp - Page 11-18      TRD - Page 11-11
LOS, S, FFS, vp - Exhibits 11-2, 
11-3 
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BASIC FREEWAY SEGMENTS WORKSHEET

General Information Site Information 
Analyst SP Highway/Direction of Travel I-4 EB 

Agency or Company HDR Inc. From/To
8 I-4 On Ramp from SR 535 
WB to Central Florida 
Parkway Off Ramp 

Date Performed 6/18/2014 2:11:33 PM Jurisdiction Central Florida Parkway Off 
Ramp 

Analysis Time Period mp Analysis Year 2011 
Project Description  I-4 SAMR Re-Eval 

Oper.(LOS) Des.(N) Planning Data 
Flow Inputs
Volume, V 6059 veh/h Peak-Hour Factor, PHF 0.96 
AADT veh/day %Trucks and Buses, PT 3 

Peak-Hr Prop. of AADT, K %RVs, PR 0 
Peak-Hr Direction Prop, D General Terrain: Level 
DDHV = AADT x K x D veh/h Grade      %       Length mi 

                     Up/Down %
Calculate Flow Adjustments
fp 0.85  ER 1.2 
ET 1.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.985 

Speed Inputs Calc Speed Adj and FFS
Lane Width 12.0 ft 
Rt-Side Lat. Clearance 6.0 ft 
Number of Lanes, N 4 
Total Ramp Density, TRD 0.50 ramps/mi 
FFS (measured) mph 
Base free-flow Speed, 
BFFS 75.4 mph 

 fLW 0.0 mph 
 fLC 0.0 mph 
 TRD Adjustment 1.8 mph 

 FFS 73.6 mph 

LOS and Performance Measures Design (N)

Operational (LOS)
vp = (V or DDHV) / (PHF x N x fHV
x fp)

1884 pc/h/ln

S 66.3 mph 
D = vp / S 28.4 pc/mi/ln 
LOS D 

Design (N) 
Design LOS
vp = (V or DDHV) / (PHF x N x fHV
x fp)

pc/h/ln

S mph 
D = vp / S pc/mi/ln 
Required Number of Lanes, N

Glossary Factor Location
N  - Number of lanes                 S   - Speed
V   - Hourly volume                   D   - Density
vp - Flow rate                          FFS - Free-flow speed
LOS   - Level of service            BFFS - Base free-flow 
speed
DDHV - Directional design hour volume  

ER - Exhibits 11-10, 11-12      fLW - Exhibit 11-8
ET - Exhibits 11-10, 11-11, 11-13      fLC - Exhibit 11-9
fp - Page 11-18      TRD - Page 11-11
LOS, S, FFS, vp - Exhibits 11-2, 
11-3 
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BASIC FREEWAY SEGMENTS WORKSHEET

General Information Site Information 
Analyst SP Highway/Direction of Travel I-4 WB 

Agency or Company HDR Inc. From/To
9 I-4 On Ramp from Central 
Florida Parkway to SR 535 
Off Ramp 

Date Performed 6/18/2014 2:11:33 PM Jurisdiction ida Parkway to SR 535 Off 
Ramp 

Analysis Time Period PM Analysis Year 2011 
Project Description  I-4 SAMR Re-Eval 

Oper.(LOS) Des.(N) Planning Data 
Flow Inputs
Volume, V 6092 veh/h Peak-Hour Factor, PHF 0.96 
AADT veh/day %Trucks and Buses, PT 3 

Peak-Hr Prop. of AADT, K %RVs, PR 0 
Peak-Hr Direction Prop, D General Terrain: Level 
DDHV = AADT x K x D veh/h Grade      %       Length mi 

                     Up/Down %
Calculate Flow Adjustments
fp 0.85  ER 1.2 
ET 1.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.985 

Speed Inputs Calc Speed Adj and FFS
Lane Width 12.0 ft 
Rt-Side Lat. Clearance 6.0 ft 
Number of Lanes, N 4 
Total Ramp Density, TRD 0.83 ramps/mi 
FFS (measured) mph 
Base free-flow Speed, 
BFFS 75.4 mph 

 fLW 0.0 mph 
 fLC 0.0 mph 
 TRD Adjustment 2.8 mph 

 FFS 72.6 mph 

LOS and Performance Measures Design (N)

Operational (LOS)
vp = (V or DDHV) / (PHF x N x fHV
x fp)

1894 pc/h/ln

S 66.2 mph 
D = vp / S 28.6 pc/mi/ln 
LOS D 

Design (N) 
Design LOS
vp = (V or DDHV) / (PHF x N x fHV
x fp)

pc/h/ln

S mph 
D = vp / S pc/mi/ln 
Required Number of Lanes, N

Glossary Factor Location
N  - Number of lanes                 S   - Speed
V   - Hourly volume                   D   - Density
vp - Flow rate                          FFS - Free-flow speed
LOS   - Level of service            BFFS - Base free-flow 
speed
DDHV - Directional design hour volume  

ER - Exhibits 11-10, 11-12      fLW - Exhibit 11-8
ET - Exhibits 11-10, 11-11, 11-13      fLC - Exhibit 11-9
fp - Page 11-18      TRD - Page 11-11
LOS, S, FFS, vp - Exhibits 11-2, 
11-3 
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BASIC FREEWAY SEGMENTS WORKSHEET

General Information Site Information 
Analyst SP Highway/Direction of Travel I-4 WB 
Agency or Company HDR Inc. From/To 10 SR 535 Off Ramp to I-4 

On Ramp from SR 535 
Date Performed 6/18/2014 2:11:33 PM Jurisdiction mp from SR 535 
Analysis Time Period PM Analysis Year 2011 
Project Description  I-4 SAMR Re-Eval 

Oper.(LOS) Des.(N) Planning Data 
Flow Inputs
Volume, V 4186 veh/h Peak-Hour Factor, PHF 0.96 
AADT veh/day %Trucks and Buses, PT 3 

Peak-Hr Prop. of AADT, K %RVs, PR 0 
Peak-Hr Direction Prop, D General Terrain: Level 
DDHV = AADT x K x D veh/h Grade      %       Length mi 

                     Up/Down %

Calculate Flow Adjustments
fp 0.85  ER 1.2 
ET 1.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.985 

Speed Inputs Calc Speed Adj and FFS
Lane Width 12.0 ft 
Rt-Side Lat. Clearance 6.0 ft 
Number of Lanes, N 3 
Total Ramp Density, TRD 0.50 ramps/mi 
FFS (measured) mph 
Base free-flow Speed, 
BFFS 75.4 mph 

 fLW 0.0 mph 
 fLC 0.0 mph 
 TRD Adjustment 1.8 mph 

 FFS 73.6 mph 

LOS and Performance Measures Design (N)

Operational (LOS)
vp = (V or DDHV) / (PHF x N x fHV
x fp)

1736 pc/h/ln

S 69.0 mph 
D = vp / S 25.2 pc/mi/ln 
LOS C 

Design (N) 
Design LOS
vp = (V or DDHV) / (PHF x N x fHV
x fp)

pc/h/ln

S mph 
D = vp / S pc/mi/ln 
Required Number of Lanes, N

Glossary Factor Location
N  - Number of lanes                 S   - Speed
V   - Hourly volume                   D   - Density
vp - Flow rate                          FFS - Free-flow speed
LOS   - Level of service            BFFS - Base free-flow 
speed
DDHV - Directional design hour volume  

ER - Exhibits 11-10, 11-12      fLW - Exhibit 11-8
ET - Exhibits 11-10, 11-11, 11-13      fLC - Exhibit 11-9
fp - Page 11-18      TRD - Page 11-11
LOS, S, FFS, vp - Exhibits 11-2, 
11-3 

Copyright © 2012 University of Florida, All Rights Reserved     HCS 2010TM   Version 6.41 Generated:  6/19/2014    9:38 AM

Page 1 of 1BASIC FREEWAY WORKSHEET

6/19/2014file:///C:/Users/aritter.INTRANET.000/AppData/Local/Temp/f2kB26E.tmp



BASIC FREEWAY SEGMENTS WORKSHEET

General Information Site Information 
Analyst SP Highway/Direction of Travel I-4 WB 
Agency or Company HDR Inc. From/To 11 I-4 On Ramp from SR 

535 to SR 536 Off Ramp 
Date Performed 6/18/2014 2:11:33 PM Jurisdiction R 536 Off Ramp 
Analysis Time Period PM Analysis Year 2011 
Project Description  I-4 SAMR Re-Eval 

Oper.(LOS) Des.(N) Planning Data 
Flow Inputs
Volume, V 4910 veh/h Peak-Hour Factor, PHF 0.96 
AADT veh/day %Trucks and Buses, PT 3 

Peak-Hr Prop. of AADT, K %RVs, PR 0 
Peak-Hr Direction Prop, D General Terrain: Level 
DDHV = AADT x K x D veh/h Grade      %       Length mi 

                     Up/Down %

Calculate Flow Adjustments
fp 0.85  ER 1.2 
ET 1.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.985 

Speed Inputs Calc Speed Adj and FFS
Lane Width 12.0 ft 
Rt-Side Lat. Clearance 6.0 ft 
Number of Lanes, N 4 
Total Ramp Density, TRD 0.50 ramps/mi 
FFS (measured) mph 
Base free-flow Speed, 
BFFS 75.4 mph 

 fLW 0.0 mph 
 fLC 0.0 mph 
 TRD Adjustment 1.8 mph 

 FFS 73.6 mph 

LOS and Performance Measures Design (N)

Operational (LOS)
vp = (V or DDHV) / (PHF x N x fHV
x fp)

1527 pc/h/ln

S 71.9 mph 
D = vp / S 21.2 pc/mi/ln 
LOS C 

Design (N) 
Design LOS
vp = (V or DDHV) / (PHF x N x fHV
x fp)

pc/h/ln

S mph 
D = vp / S pc/mi/ln 
Required Number of Lanes, N

Glossary Factor Location
N  - Number of lanes                 S   - Speed
V   - Hourly volume                   D   - Density
vp - Flow rate                          FFS - Free-flow speed
LOS   - Level of service            BFFS - Base free-flow 
speed
DDHV - Directional design hour volume  

ER - Exhibits 11-10, 11-12      fLW - Exhibit 11-8
ET - Exhibits 11-10, 11-11, 11-13      fLC - Exhibit 11-9
fp - Page 11-18      TRD - Page 11-11
LOS, S, FFS, vp - Exhibits 11-2, 
11-3 
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BASIC FREEWAY SEGMENTS WORKSHEET

General Information Site Information 
Analyst SP Highway/Direction of Travel I-4 WB 

Agency or Company HDR Inc. From/To
12 SR 536 Off Ramp to 
Osceola Parkway Off 
Ramp 

Date Performed 6/18/2014 2:11:33 PM Jurisdiction arkway Off Ramp 
Analysis Time Period PM Analysis Year 2011 
Project Description  I-4 SAMR Re-Eval 

Oper.(LOS) Des.(N) Planning Data 
Flow Inputs
Volume, V 4263 veh/h Peak-Hour Factor, PHF 0.96 
AADT veh/day %Trucks and Buses, PT 3 

Peak-Hr Prop. of AADT, K %RVs, PR 0 
Peak-Hr Direction Prop, D General Terrain: Level 
DDHV = AADT x K x D veh/h Grade      %       Length mi 

                     Up/Down %
Calculate Flow Adjustments
fp 0.85  ER 1.2 
ET 1.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.985 

Speed Inputs Calc Speed Adj and FFS
Lane Width 12.0 ft 
Rt-Side Lat. Clearance 6.0 ft 
Number of Lanes, N 3 
Total Ramp Density, TRD 0.67 ramps/mi 
FFS (measured) mph 
Base free-flow Speed, 
BFFS 75.4 mph 

 fLW 0.0 mph 
 fLC 0.0 mph 
 TRD Adjustment 2.3 mph 

 FFS 73.1 mph 

LOS and Performance Measures Design (N)

Operational (LOS)
vp = (V or DDHV) / (PHF x N x fHV
x fp)

1768 pc/h/ln

S 68.5 mph 
D = vp / S 25.8 pc/mi/ln 
LOS C 

Design (N) 
Design LOS
vp = (V or DDHV) / (PHF x N x fHV

x fp)
pc/h/ln

S mph 
D = vp / S pc/mi/ln 
Required Number of Lanes, N

Glossary Factor Location
N  - Number of lanes                 S   - Speed
V   - Hourly volume                   D   - Density
vp - Flow rate                          FFS - Free-flow speed
LOS   - Level of service            BFFS - Base free-flow 
speed
DDHV - Directional design hour volume  

ER - Exhibits 11-10, 11-12      fLW - Exhibit 11-8
ET - Exhibits 11-10, 11-11, 11-13      fLC - Exhibit 11-9
fp - Page 11-18      TRD - Page 11-11
LOS, S, FFS, vp - Exhibits 11-2, 
11-3 
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BASIC FREEWAY SEGMENTS WORKSHEET

General Information Site Information 
Analyst SP Highway/Direction of Travel I-4 WB 

Agency or Company HDR Inc. From/To
13 Osceola Parkway Off 
Ramp to I-4 On Ramp from 
SR 536 

Date Performed 6/18/2014 2:11:33 PM Jurisdiction I-4 On Ramp from SR 536 
Analysis Time Period PM Analysis Year 2011 
Project Description  I-4 SAMR Re-Eval 

Oper.(LOS) Des.(N) Planning Data 
Flow Inputs
Volume, V 3864 veh/h Peak-Hour Factor, PHF 0.96 
AADT veh/day %Trucks and Buses, PT 3 

Peak-Hr Prop. of AADT, K %RVs, PR 0 
Peak-Hr Direction Prop, D General Terrain: Level 
DDHV = AADT x K x D veh/h Grade      %       Length mi 

                     Up/Down %
Calculate Flow Adjustments
fp 0.85  ER 1.2 
ET 1.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.985 

Speed Inputs Calc Speed Adj and FFS
Lane Width 12.0 ft 
Rt-Side Lat. Clearance 6.0 ft 
Number of Lanes, N 3 
Total Ramp Density, TRD 0.83 ramps/mi 
FFS (measured) mph 
Base free-flow Speed, 
BFFS 75.4 mph 

 fLW 0.0 mph 
 fLC 0.0 mph 
 TRD Adjustment 2.8 mph 

 FFS 72.6 mph 

LOS and Performance Measures Design (N)

Operational (LOS)
vp = (V or DDHV) / (PHF x N x fHV
x fp)

1602 pc/h/ln

S 71.0 mph 
D = vp / S 22.6 pc/mi/ln 
LOS C 

Design (N) 
Design LOS
vp = (V or DDHV) / (PHF x N x fHV

x fp)
pc/h/ln

S mph 
D = vp / S pc/mi/ln 
Required Number of Lanes, N

Glossary Factor Location
N  - Number of lanes                 S   - Speed
V   - Hourly volume                   D   - Density
vp - Flow rate                          FFS - Free-flow speed
LOS   - Level of service            BFFS - Base free-flow 
speed
DDHV - Directional design hour volume  

ER - Exhibits 11-10, 11-12      fLW - Exhibit 11-8
ET - Exhibits 11-10, 11-11, 11-13      fLC - Exhibit 11-9
fp - Page 11-18      TRD - Page 11-11
LOS, S, FFS, vp - Exhibits 11-2, 
11-3 
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BASIC FREEWAY SEGMENTS WORKSHEET

General Information Site Information 
Analyst SP Highway/Direction of Travel I-4 WB 
Agency or Company HDR Inc. From/To 14 I-4 On Ramp from SR 

536 to US 192 Off Ramp 
Date Performed 6/18/2014 2:11:33 PM Jurisdiction S 192 Off Ramp 
Analysis Time Period PM Analysis Year 2011 
Project Description  I-4 SAMR Re-Eval 

Oper.(LOS) Des.(N) Planning Data 
Flow Inputs
Volume, V 4277 veh/h Peak-Hour Factor, PHF 0.96 
AADT veh/day %Trucks and Buses, PT 3 

Peak-Hr Prop. of AADT, K %RVs, PR 0 
Peak-Hr Direction Prop, D General Terrain: Level 
DDHV = AADT x K x D veh/h Grade      %       Length mi 

                     Up/Down %

Calculate Flow Adjustments
fp 0.85  ER 1.2 
ET 1.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.985 

Speed Inputs Calc Speed Adj and FFS
Lane Width 12.0 ft 
Rt-Side Lat. Clearance 6.0 ft 
Number of Lanes, N 4 
Total Ramp Density, TRD 0.67 ramps/mi 
FFS (measured) mph 
Base free-flow Speed, 
BFFS 75.4 mph 

 fLW 0.0 mph 
 fLC 0.0 mph 
 TRD Adjustment 2.3 mph 

 FFS 73.1 mph 

LOS and Performance Measures Design (N)

Operational (LOS)
vp = (V or DDHV) / (PHF x N x fHV
x fp)

1330 pc/h/ln

S 73.8 mph 
D = vp / S 18.0 pc/mi/ln 
LOS C 

Design (N) 
Design LOS
vp = (V or DDHV) / (PHF x N x fHV
x fp)

pc/h/ln

S mph 
D = vp / S pc/mi/ln 
Required Number of Lanes, N

Glossary Factor Location
N  - Number of lanes                 S   - Speed
V   - Hourly volume                   D   - Density
vp - Flow rate                          FFS - Free-flow speed
LOS   - Level of service            BFFS - Base free-flow 
speed
DDHV - Directional design hour volume  

ER - Exhibits 11-10, 11-12      fLW - Exhibit 11-8
ET - Exhibits 11-10, 11-11, 11-13      fLC - Exhibit 11-9
fp - Page 11-18      TRD - Page 11-11
LOS, S, FFS, vp - Exhibits 11-2, 
11-3 
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                         RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information 
Analyst SP  Freeway/Dir of Travel I-4 EB  
Agency or Company HDR Inc.  Junction 2 SR 536 Off Ramp  
Date Performed 7/15/2014 3:04:24 PM  Jurisdiction FDOT  
Analysis Time Period AM  Analysis Year 2011  
Project Description    I-4 SAMR Re-Eval 

Inputs

Upstream Adj Ramp

Yes On

No Off

Lup =   ft 

Vu =  veh/h 

Freeway Number of Lanes, N 3 

Ramp Number of Lanes, N 2 

Acceleration Lane Length, LA

Deceleration Lane Length LD 1500 

Freeway Volume, VF 4039 

Ramp Volume, VR 546 

Freeway Free-Flow Speed, SFF 65.0 

Ramp Free-Flow Speed, SFR 35.0 

Downstream Adj 
Ramp

Yes On

No Off

Ldown =   ft 

VD =  veh/h

Conversion to pc/h Under Base Conditions

 (pc/h) V 
(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 4039   0.95  Level  3  0  0.985  0.85  5077  

 Ramp 546   0.95  Level  3  0  0.985  0.85  686  
 UpStream          
 DownStream          

Merge Areas Diverge Areas

Estimation of v12 Estimation of v12

V12 = VF ( PFM )

LEQ =  (Equation 13-6 or 13-7)

PFM =  using Equation   (Exhibit 13-6) 

V12 =  pc/h 

V3 or Vav34  pc/h (Equation 13-14 or 13-17)

 Is V3 or Vav34 > 2,700 pc/h? Yes No 
 Is V3 or Vav34 > 1.5 * V12/2 Yes No 

If Yes,V12a =  pc/h (Equation 13-16, 13-18, or 
13-19)

      V12 = VR + (VF - VR)PFD 
LEQ =  (Equation 13-12 or 13-13) 

PFD = 0.450  using Equation (Exhibit 13-7) 

V12 = 2662  pc/h 

V3 or Vav34 2415  pc/h (Equation 13-14 or 13-17)

 Is V3 or Vav34 > 2,700 pc/h? Yes No 
 Is V3 or Vav34 > 1.5 * V12/2 Yes No 

If Yes,V12a = 2901  pc/h (Equation 13-16, 13-18, 
or 13-19)

Capacity Checks Capacity Checks
 Actual Capacity LOS F?  Actual Capacity LOS F?

VFO   Exhibit 13-8   

VF 5077  Exhibit 13-8 7050 No  
VFO = VF - VR 4391  Exhibit 13-8 7050 No  

VR 686  Exhibit 13-10 4000 No  

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
 Actual Max Desirable Violation?  Actual Max Desirable Violation? 

VR12   Exhibit 13-8   V12 2662  Exhibit 13-8 4400:All No  
Level of Service Determination (if not F) Level of Service Determination (if not F)

DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA

DR = (pc/mi/ln) 

LOS = (Exhibit 13-2) 

DR = 4.252 + 0.0086 V12 - 0.009 LD 
DR = 2.2 (pc/mi/ln) 
LOS = A (Exhibit 13-2) 

Speed Determination Speed Determination

MS = (Exibit 13-11) 

SR= mph (Exhibit 13-11) 

S0= mph (Exhibit 13-11) 
S = mph (Exhibit 13-13) 

Ds = 0.490 (Exhibit 13-12) 

SR= 53.7 mph (Exhibit 13-12) 

S0= 66.7 mph (Exhibit 13-12) 

S = 58.6 mph (Exhibit 13-13) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information 
Analyst SP  Freeway/Dir of Travel I-4 EB  

Agency or Company HDR Inc.  Junction
3 I-4 On Ramp from Osceola 
ParkFDOT  

Date Performed 7/15/2014 3:04:24 PM  Jurisdiction FDOT  
Analysis Time Period AM  Analysis Year 2011  
Project Description    I-4 SAMR Re-Eval 

Inputs

Upstream Adj Ramp

Yes On

No Off

Lup = 5752   ft 

Vu = 546  veh/h 

Freeway Number of Lanes, N 3 

Ramp Number of Lanes, N 1 

Acceleration Lane Length, LA 1500 

Deceleration Lane Length LD

Freeway Volume, VF 3493 

Ramp Volume, VR 269 

Freeway Free-Flow Speed, SFF 65.0 

Ramp Free-Flow Speed, SFR 50.0 

Downstream Adj 
Ramp

Yes On

No Off

Ldown =   ft 

VD =  veh/h

Conversion to pc/h Under Base Conditions

 (pc/h) V 
(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 3493   0.95  Level  3  0  0.985  0.85  4391  

 Ramp 269   0.95  Level  3  0  0.985  0.85  338  

 UpStream 546   0.95  Level  3  0  0.985  0.85  686  
 DownStream          

Merge Areas Diverge Areas

Estimation of v12 Estimation of v12

V12 = VF ( PFM )

LEQ = 1891.01   (Equation 13-6 or 13-7)

PFM = 0.619   using Equation  (Exhibit 13-6) 

V12 = 2720   pc/h 

V3 or Vav34
1671   pc/h (Equation 13-14 or 13-
17)

 Is V3 or Vav34 > 2,700 pc/h? Yes No 
 Is V3 or Vav34 > 1.5 * V12/2 Yes No 

If Yes,V12a =   pc/h (Equation 13-16, 13-18, or 
13-19)

      V12 = VR + (VF - VR)PFD 
LEQ =   (Equation 13-12 or 13-13) 

PFD =   using Equation (Exhibit 13-7) 

V12 =   pc/h 

V3 or Vav34    pc/h (Equation 13-14 or 13-17)

 Is V3 or Vav34 > 2,700 pc/h? Yes No 
 Is V3 or Vav34 > 1.5 * V12/2 Yes No 

If Yes,V12a =   pc/h (Equation 13-16, 13-18, or 
13-19)

Capacity Checks Capacity Checks
 Actual Capacity LOS F?  Actual Capacity LOS F?

VFO 4729  Exhibit 13-8  No 

VF  Exhibit 13-8   

VFO = VF - VR  Exhibit 13-8    

VR  Exhibit 13-
10

  

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
 Actual Max Desirable Violation?  Actual Max Desirable Violation? 

VR12 3058   Exhibit 13-8 4600:All No V12  Exhibit 13-8   

Level of Service Determination (if not F) Level of Service Determination (if not F)
DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA

DR = 19.8 (pc/mi/ln) 

LOS = B (Exhibit 13-2) 

DR = 4.252 + 0.0086 V12 - 0.009 LD 
DR = (pc/mi/ln) 
LOS = (Exhibit 13-2) 

Speed Determination Speed Determination

MS = 0.254 (Exibit 13-11) 

SR= 59.2 mph (Exhibit 13-11) 

S0= 60.8 mph (Exhibit 13-11) 
S = 59.7 mph (Exhibit 13-13) 

Ds = (Exhibit 13-12) 

SR= mph (Exhibit 13-12) 

S0= mph (Exhibit 13-12) 

S = mph (Exhibit 13-13) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information 
Analyst SP  Freeway/Dir of Travel I-4 EB  
Agency or Company HDR Inc.  Junction 4 I-4 On Ramp from SR 536  
Date Performed 7/15/2014 3:04:24 PM  Jurisdiction FDOT  
Analysis Time Period AM  Analysis Year 2011  
Project Description    I-4 SAMR Re-Eval 

Inputs

Upstream Adj Ramp

Yes On

No Off

Lup =   ft 

Vu =  veh/h 

Freeway Number of Lanes, N 3 

Ramp Number of Lanes, N 2 

Acceleration Lane Length, LA 600 

Deceleration Lane Length LD

Freeway Volume, VF 3762 

Ramp Volume, VR 556 

Freeway Free-Flow Speed, SFF 65.0 

Ramp Free-Flow Speed, SFR 50.0 

Downstream Adj 
Ramp

Yes On

No Off

Ldown =   ft 

VD =  veh/h

Conversion to pc/h Under Base Conditions

 (pc/h) V 
(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 3762   0.95  Level  3  0  0.985  0.85  4729  

 Ramp 556   0.95  Level  3  0  0.985  0.85  699  
 UpStream      
 DownStream      

Merge Areas Diverge Areas

Estimation of v12 Estimation of v12

V12 = VF ( PFM )

LEQ =   (Equation 13-6 or 13-7)

PFM = 0.555   using Equation  (Exhibit 13-6) 

V12 = 2625   pc/h 

V3 or Vav34
2104   pc/h (Equation 13-14 or 13-
17)

 Is V3 or Vav34 > 2,700 pc/h? Yes No 
 Is V3 or Vav34 > 1.5 * V12/2 Yes No 

If Yes,V12a = 2702   pc/h (Equation 13-16, 13-
18, or 13-19)

      V12 = VR + (VF - VR)PFD 
LEQ =   (Equation 13-12 or 13-13) 

PFD =   using Equation (Exhibit 13-7) 

V12 =   pc/h 

V3 or Vav34    pc/h (Equation 13-14 or 13-17)

 Is V3 or Vav34 > 2,700 pc/h? Yes No 
 Is V3 or Vav34 > 1.5 * V12/2 Yes No 

If Yes,V12a =   pc/h (Equation 13-16, 13-18, or 
13-19)

Capacity Checks Capacity Checks
 Actual Capacity LOS F?  Actual Capacity LOS F?

VFO 5428  Exhibit 13-8  No 

VF  Exhibit 13-8   

VFO = VF - VR  Exhibit 13-8    

VR  Exhibit 13-
10   

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
 Actual Max Desirable Violation?  Actual Max Desirable Violation? 

VR12 3401   Exhibit 13-8 4600:All No V12  Exhibit 13-8   

Level of Service Determination (if not F) Level of Service Determination (if not F)
DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA

DR = 14.8 (pc/mi/ln) 

LOS = B (Exhibit 13-2) 

DR = 4.252 + 0.0086 V12 - 0.009 LD 
DR = (pc/mi/ln) 
LOS = (Exhibit 13-2) 

Speed Determination Speed Determination

MS = 0.168 (Exibit 13-11) 

SR= 61.1 mph (Exhibit 13-11) 

S0= 59.5 mph (Exhibit 13-11) 
S = 60.5 mph (Exhibit 13-13) 

Ds = (Exhibit 13-12) 

SR= mph (Exhibit 13-12) 

S0= mph (Exhibit 13-12) 

S = mph (Exhibit 13-13) 
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                         RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information 
Analyst SP  Freeway/Dir of Travel I-4 EB  
Agency or Company HDR Inc.  Junction 5 SR 535 Off Ramp  
Date Performed 7/15/2014 3:04:24 PM  Jurisdiction FDOT  
Analysis Time Period AM  Analysis Year 2011  
Project Description    I-4 SAMR Re-Eval 

Inputs

Upstream Adj Ramp

Yes On

No Off

Lup = 1627   ft 

Vu = 556  veh/h 

Freeway Number of Lanes, N 4 

Ramp Number of Lanes, N 1 

Acceleration Lane Length, LA

Deceleration Lane Length LD 1500 

Freeway Volume, VF 4318 

Ramp Volume, VR 467 

Freeway Free-Flow Speed, SFF 65.0 

Ramp Free-Flow Speed, SFR 35.0 

Downstream Adj 
Ramp

Yes On

No Off

Ldown =   ft 

VD =  veh/h

Conversion to pc/h Under Base Conditions

 (pc/h) V 
(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 4318   0.95  Level  3  0  0.985  0.85  5428  

 Ramp 467   0.95  Level  3  0  0.985  0.85  587  

 UpStream 556   0.95  Level  3  0  0.985  0.85  699  
 DownStream          

Merge Areas Diverge Areas

Estimation of v12 Estimation of v12

V12 = VF ( PFM )

LEQ =  (Equation 13-6 or 13-7)

PFM =  using Equation   (Exhibit 13-6) 

V12 =  pc/h 

V3 or Vav34  pc/h (Equation 13-14 or 13-17)

 Is V3 or Vav34 > 2,700 pc/h? Yes No 
 Is V3 or Vav34 > 1.5 * V12/2 Yes No 

If Yes,V12a =  pc/h (Equation 13-16, 13-18, or 
13-19)

      V12 = VR + (VF - VR)PFD 
LEQ =  (Equation 13-12 or 13-13) 

PFD = 0.436  using Equation (Exhibit 13-7) 

V12 = 2698  pc/h 

V3 or Vav34 1365  pc/h (Equation 13-14 or 13-17)

 Is V3 or Vav34 > 2,700 pc/h? Yes No 
 Is V3 or Vav34 > 1.5 * V12/2 Yes No 

If Yes,V12a =  pc/h (Equation 13-16, 13-18, or 13-
19)

Capacity Checks Capacity Checks
 Actual Capacity LOS F? Actual Capacity LOS F?

VFO   Exhibit 13-8   

VF 5428  Exhibit 13-8 9400 No  
VFO = VF - VR 4841  Exhibit 13-8 9400  No  

VR 587  Exhibit 13-10 2000 No  

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
 Actual Max Desirable Violation?  Actual Max Desirable Violation? 

VR12   Exhibit 13-8   V12 2698  Exhibit 13-8 4400:All No  
Level of Service Determination (if not F) Level of Service Determination (if not F)

DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA

DR = (pc/mi/ln) 

LOS = (Exhibit 13-2) 

DR = 4.252 + 0.0086 V12 - 0.009 LD 
DR = 14.0 (pc/mi/ln)

LOS = B (Exhibit 13-2) 

Speed Determination Speed Determination

MS = (Exibit 13-11) 

SR= mph (Exhibit 13-11) 

S0= mph (Exhibit 13-11) 
S = mph (Exhibit 13-13) 

Ds = 0.481 (Exhibit 13-12) 

SR= 53.9 mph (Exhibit 13-12) 

S0= 69.9 mph (Exhibit 13-12) 

S = 60.9 mph (Exhibit 13-13) 
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                         RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information 
Analyst SP  Freeway/Dir of Travel I-4 EB  
Agency or Company HDR Inc.  Junction 5 SR 535 Off Ramp  
Date Performed 7/15/2014 3:04:24 PM  Jurisdiction FDOT  
Analysis Time Period AM  Analysis Year 2011  
Project Description    I-4 SAMR Re-Eval 

Inputs

Upstream Adj Ramp

Yes On

No Off

Lup =   ft 

Vu =  veh/h 

Freeway Number of Lanes, N 4 

Ramp Number of Lanes, N 1 

Acceleration Lane Length, LA

Deceleration Lane Length LD 1500 

Freeway Volume, VF 4318 

Ramp Volume, VR 467 

Freeway Free-Flow Speed, SFF 65.0 

Ramp Free-Flow Speed, SFR 35.0 

Downstream Adj 
Ramp

Yes On

No Off

Ldown = 2725   ft 

VD = 583  veh/h

Conversion to pc/h Under Base Conditions

 (pc/h) V 
(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 4318   0.95  Level  3  0  0.985  0.85  5428  

 Ramp 467   0.95  Level  3  0  0.985  0.85  587  
 UpStream          
 DownStream 583   0.95  Level  3  0  0.985  0.85  733  

Merge Areas Diverge Areas

Estimation of v12 Estimation of v12

V12 = VF ( PFM )

LEQ =  (Equation 13-6 or 13-7)

PFM =  using Equation   (Exhibit 13-6) 

V12 =  pc/h 

V3 or Vav34  pc/h (Equation 13-14 or 13-17)

 Is V3 or Vav34 > 2,700 pc/h? Yes No 
 Is V3 or Vav34 > 1.5 * V12/2 Yes No 

If Yes,V12a =  pc/h (Equation 13-16, 13-18, or 
13-19)

      V12 = VR + (VF - VR)PFD 
LEQ =  (Equation 13-12 or 13-13) 

PFD = 0.436  using Equation (Exhibit 13-7) 

V12 = 2698  pc/h 

V3 or Vav34 1365  pc/h (Equation 13-14 or 13-17)

 Is V3 or Vav34 > 2,700 pc/h? Yes No 
 Is V3 or Vav34 > 1.5 * V12/2 Yes No 

If Yes,V12a =  pc/h (Equation 13-16, 13-18, or 13-
19)

Capacity Checks Capacity Checks
 Actual Capacity LOS F? Actual Capacity LOS F?

VFO   Exhibit 13-8   

VF 5428  Exhibit 13-8 9400 No  
VFO = VF - VR 4841  Exhibit 13-8 9400  No  

VR 587  Exhibit 13-10 2000 No  

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
 Actual Max Desirable Violation?  Actual Max Desirable Violation? 

VR12   Exhibit 13-8   V12 2698  Exhibit 13-8 4400:All No  
Level of Service Determination (if not F) Level of Service Determination (if not F)

DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA

DR = (pc/mi/ln) 

LOS = (Exhibit 13-2) 

DR = 4.252 + 0.0086 V12 - 0.009 LD 
DR = 14.0 (pc/mi/ln)

LOS = B (Exhibit 13-2) 

Speed Determination Speed Determination

MS = (Exibit 13-11) 

SR= mph (Exhibit 13-11) 

S0= mph (Exhibit 13-11) 
S = mph (Exhibit 13-13) 

Ds = 0.481 (Exhibit 13-12) 

SR= 53.9 mph (Exhibit 13-12) 

S0= 69.9 mph (Exhibit 13-12) 

S = 60.9 mph (Exhibit 13-13) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information 
Analyst SP  Freeway/Dir of Travel I-4 EB  
Agency or Company HDR Inc.  Junction 6 I-4 On Ramp from SR 535 EB  
Date Performed 7/15/2014 3:04:24 PM  Jurisdiction FDOT  
Analysis Time Period AM  Analysis Year 2011  
Project Description    I-4 SAMR Re-Eval 

Inputs

Upstream Adj Ramp

Yes On

No Off

Lup =   ft 

Vu =  veh/h 

Freeway Number of Lanes, N 3 

Ramp Number of Lanes, N 2 

Acceleration Lane Length, LA 975 

Deceleration Lane Length LD

Freeway Volume, VF 3851 

Ramp Volume, VR 583 

Freeway Free-Flow Speed, SFF 65.0 

Ramp Free-Flow Speed, SFR 50.0 

Downstream Adj 
Ramp

Yes On

No Off

Ldown =   ft 

VD =  veh/h

Conversion to pc/h Under Base Conditions

 (pc/h) V 
(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 3851   0.95  Level  3  0  0.985  0.85  4841  

 Ramp 583   0.95  Level  3  0  0.985  0.85  733  
 UpStream      
 DownStream      

Merge Areas Diverge Areas

Estimation of v12 Estimation of v12

V12 = VF ( PFM )

LEQ =   (Equation 13-6 or 13-7)

PFM = 0.555   using Equation  (Exhibit 13-6) 

V12 = 2687   pc/h 

V3 or Vav34
2154   pc/h (Equation 13-14 or 13-
17)

 Is V3 or Vav34 > 2,700 pc/h? Yes No 
 Is V3 or Vav34 > 1.5 * V12/2 Yes No 

If Yes,V12a = 2766   pc/h (Equation 13-16, 13-
18, or 13-19)

      V12 = VR + (VF - VR)PFD 
LEQ =   (Equation 13-12 or 13-13) 

PFD =   using Equation (Exhibit 13-7) 

V12 =   pc/h 

V3 or Vav34    pc/h (Equation 13-14 or 13-17)

 Is V3 or Vav34 > 2,700 pc/h? Yes No 
 Is V3 or Vav34 > 1.5 * V12/2 Yes No 

If Yes,V12a =   pc/h (Equation 13-16, 13-18, or 
13-19)

Capacity Checks Capacity Checks
 Actual Capacity LOS F?  Actual Capacity LOS F?

VFO 5574  Exhibit 13-8  No 

VF  Exhibit 13-8   

VFO = VF - VR  Exhibit 13-8    

VR  Exhibit 13-
10   

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
 Actual Max Desirable Violation?  Actual Max Desirable Violation? 

VR12 3499   Exhibit 13-8 4600:All No V12  Exhibit 13-8   

Level of Service Determination (if not F) Level of Service Determination (if not F)
DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA

DR = 15.3 (pc/mi/ln) 

LOS = B (Exhibit 13-2) 

DR = 4.252 + 0.0086 V12 - 0.009 LD 
DR = (pc/mi/ln) 
LOS = (Exhibit 13-2) 

Speed Determination Speed Determination

MS = 0.178 (Exibit 13-11) 

SR= 60.9 mph (Exhibit 13-11) 

S0= 59.3 mph (Exhibit 13-11) 
S = 60.3 mph (Exhibit 13-13) 

Ds = (Exhibit 13-12) 

SR= mph (Exhibit 13-12) 

S0= mph (Exhibit 13-12) 

S = mph (Exhibit 13-13) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information 
Analyst SP  Freeway/Dir of Travel I-4 EB  
Agency or Company HDR Inc.  Junction 7 I-4 On Ramp from SR 535 WB  
Date Performed 7/15/2014 3:04:24 PM  Jurisdiction FDOT  
Analysis Time Period AM  Analysis Year 2011  
Project Description    I-4 SAMR Re-Eval 

Inputs

Upstream Adj Ramp

Yes On

No Off

Lup =   ft 

Vu =  veh/h 

Freeway Number of Lanes, N 3 

Ramp Number of Lanes, N 1 

Acceleration Lane Length, LA 1500 

Deceleration Lane Length LD

Freeway Volume, VF 4434 

Ramp Volume, VR 822 

Freeway Free-Flow Speed, SFF 65.0 

Ramp Free-Flow Speed, SFR 50.0 

Downstream Adj 
Ramp

Yes On

No Off

Ldown = 4664   ft 

VD = 483  veh/h

Conversion to pc/h Under Base Conditions

 (pc/h) V 
(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 4434   0.95  Level  3  0  0.985  0.85  5573  

 Ramp 822   0.95  Level  3  0  0.985  0.85  1033  
 UpStream      
 DownStream 483   0.95  Level  3  0  0.985  0.85  607  

Merge Areas Diverge Areas

Estimation of v12 Estimation of v12

V12 = VF ( PFM )

LEQ =   (Equation 13-6 or 13-7)

PFM = 0.619   using Equation  (Exhibit 13-6) 

V12 = 3452   pc/h 

V3 or Vav34
2121   pc/h (Equation 13-14 or 13-
17)

 Is V3 or Vav34 > 2,700 pc/h? Yes No 
 Is V3 or Vav34 > 1.5 * V12/2 Yes No 

If Yes,V12a =   pc/h (Equation 13-16, 13-18, or 
13-19)

      V12 = VR + (VF - VR)PFD 
LEQ =   (Equation 13-12 or 13-13) 

PFD =   using Equation (Exhibit 13-7) 

V12 =   pc/h 

V3 or Vav34    pc/h (Equation 13-14 or 13-17)

 Is V3 or Vav34 > 2,700 pc/h? Yes No 
 Is V3 or Vav34 > 1.5 * V12/2 Yes No 

If Yes,V12a =   pc/h (Equation 13-16, 13-18, or 
13-19)

Capacity Checks Capacity Checks
 Actual Capacity LOS F?  Actual Capacity LOS F?

VFO 6606  Exhibit 13-8  No 

VF  Exhibit 13-8   

VFO = VF - VR  Exhibit 13-8    

VR  Exhibit 13-
10   

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
 Actual Max Desirable Violation?  Actual Max Desirable Violation? 

VR12 4485   Exhibit 13-8 4600:All No V12  Exhibit 13-8   

Level of Service Determination (if not F) Level of Service Determination (if not F)
DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA

DR = 30.6 (pc/mi/ln) 

LOS = D (Exhibit 13-2) 

DR = 4.252 + 0.0086 V12 - 0.009 LD 
DR = (pc/mi/ln) 
LOS = (Exhibit 13-2) 

Speed Determination Speed Determination

MS = 0.517 (Exibit 13-11) 

SR= 53.1 mph (Exhibit 13-11) 

S0= 59.2 mph (Exhibit 13-11) 
S = 54.9 mph (Exhibit 13-13) 

Ds = (Exhibit 13-12) 

SR= mph (Exhibit 13-12) 

S0= mph (Exhibit 13-12) 

S = mph (Exhibit 13-13) 
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                         RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information 
Analyst SP  Freeway/Dir of Travel I-4 WB  
Agency or Company HDR Inc.  Junction 8 SR 535 Off Ramp  
Date Performed 7/15/2014 3:04:24 PM  Jurisdiction FDOT  
Analysis Time Period AM  Analysis Year 2011  
Project Description    I-4 SAMR Re-Eval 

Inputs

Upstream Adj Ramp

Yes On

No Off

Lup =   ft 

Vu =  veh/h 

Freeway Number of Lanes, N 4 

Ramp Number of Lanes, N 2 

Acceleration Lane Length, LA

Deceleration Lane Length LD 1500 

Freeway Volume, VF 4710 

Ramp Volume, VR 1572 

Freeway Free-Flow Speed, SFF 65.0 

Ramp Free-Flow Speed, SFR 35.0 

Downstream Adj 
Ramp

Yes On

No Off

Ldown =   ft 

VD =  veh/h

Conversion to pc/h Under Base Conditions

 (pc/h) V 
(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 4710   0.95  Level  3  0  0.985  0.85  5920  
 Ramp 1572   0.95  Level  3  0  0.985  0.85  1976  
 UpStream          
 DownStream          

Merge Areas Diverge Areas

Estimation of v12 Estimation of v12

V12 = VF ( PFM )

LEQ =  (Equation 13-6 or 13-7)

PFM =  using Equation   (Exhibit 13-6) 

V12 =  pc/h 

V3 or Vav34  pc/h (Equation 13-14 or 13-17)

 Is V3 or Vav34 > 2,700 pc/h? Yes No 
 Is V3 or Vav34 > 1.5 * V12/2 Yes No 

If Yes,V12a =  pc/h (Equation 13-16, 13-18, or 
13-19)

      V12 = VR + (VF - VR)PFD 
LEQ =  (Equation 13-12 or 13-13) 

PFD = 0.260  using Equation (Exhibit 13-7) 

V12 = 3001  pc/h 

V3 or Vav34 1459  pc/h (Equation 13-14 or 13-17)

 Is V3 or Vav34 > 2,700 pc/h? Yes No 
 Is V3 or Vav34 > 1.5 * V12/2 Yes No 

If Yes,V12a =  pc/h (Equation 13-16, 13-18, or 13-
19)

Capacity Checks Capacity Checks
 Actual Capacity LOS F?  Actual Capacity LOS F?

VFO   Exhibit 13-8   

VF 5920  Exhibit 13-8 9400 No  
VFO = VF - VR 3944  Exhibit 13-8 9400  No  

VR 1976  Exhibit 13-10 4000 No  

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
 Actual Max Desirable Violation?  Actual Max Desirable Violation? 

VR12   Exhibit 13-8   V12 3001  Exhibit 13-8 4400:All No  
Level of Service Determination (if not F) Level of Service Determination (if not F)

DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA

DR = (pc/mi/ln) 

LOS = (Exhibit 13-2) 

DR = 4.252 + 0.0086 V12 - 0.009 LD 
DR = 3.1 (pc/mi/ln) 
LOS = A (Exhibit 13-2) 

Speed Determination Speed Determination

MS = (Exibit 13-11) 

SR= mph (Exhibit 13-11) 

S0= mph (Exhibit 13-11) 
S = mph (Exhibit 13-13) 

Ds = 0.606 (Exhibit 13-12) 

SR= 51.1 mph (Exhibit 13-12) 

S0= 69.5 mph (Exhibit 13-12) 

S = 58.8 mph (Exhibit 13-13) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information 
Analyst SP  Freeway/Dir of Travel I-4 WB  
Agency or Company HDR Inc.  Junction 9 I-4 On Ramp from SR 535  
Date Performed 7/15/2014 3:04:24 PM  Jurisdiction FDOT  
Analysis Time Period AM  Analysis Year 2011  
Project Description    I-4 SAMR Re-Eval 

Inputs

Upstream Adj Ramp

Yes On

No Off

Lup =   ft 

Vu =  veh/h 

Freeway Number of Lanes, N 3 

Ramp Number of Lanes, N 1 

Acceleration Lane Length, LA 1500 

Deceleration Lane Length LD

Freeway Volume, VF 3138 

Ramp Volume, VR 759 

Freeway Free-Flow Speed, SFF 65.0 

Ramp Free-Flow Speed, SFR 50.0 

Downstream Adj 
Ramp

Yes On

No Off

Ldown = 3067   ft 

VD = 1164  veh/h

Conversion to pc/h Under Base Conditions

 (pc/h) V 
(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 3138   0.95  Level  3  0  0.985  0.85  3944  

 Ramp 759   0.95  Level  3  0  0.985  0.85  954  
 UpStream      
 DownStream 1164   0.95  Level  3  0  0.985  0.85  1463  

Merge Areas Diverge Areas

Estimation of v12 Estimation of v12

V12 = VF ( PFM )

LEQ =   (Equation 13-6 or 13-7)

PFM = 0.619   using Equation  (Exhibit 13-6) 

V12 = 2443   pc/h 

V3 or Vav34
1501   pc/h (Equation 13-14 or 13-
17)

 Is V3 or Vav34 > 2,700 pc/h? Yes No 
 Is V3 or Vav34 > 1.5 * V12/2 Yes No 

If Yes,V12a =   pc/h (Equation 13-16, 13-18, or 
13-19)

      V12 = VR + (VF - VR)PFD 
LEQ =   (Equation 13-12 or 13-13) 

PFD =   using Equation (Exhibit 13-7) 

V12 =   pc/h 

V3 or Vav34    pc/h (Equation 13-14 or 13-17)

 Is V3 or Vav34 > 2,700 pc/h? Yes No 
 Is V3 or Vav34 > 1.5 * V12/2 Yes No 

If Yes,V12a =   pc/h (Equation 13-16, 13-18, or 
13-19)

Capacity Checks Capacity Checks
 Actual Capacity LOS F?  Actual Capacity LOS F?

VFO 4898  Exhibit 13-8  No 

VF  Exhibit 13-8   

VFO = VF - VR  Exhibit 13-8    

VR  Exhibit 13-
10   

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
 Actual Max Desirable Violation?  Actual Max Desirable Violation? 

VR12 3397   Exhibit 13-8 4600:All No V12  Exhibit 13-8   

Level of Service Determination (if not F) Level of Service Determination (if not F)
DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA

DR = 22.1 (pc/mi/ln) 

LOS = C (Exhibit 13-2) 

DR = 4.252 + 0.0086 V12 - 0.009 LD 
DR = (pc/mi/ln) 
LOS = (Exhibit 13-2) 

Speed Determination Speed Determination

MS = 0.288 (Exibit 13-11) 

SR= 58.4 mph (Exhibit 13-11) 

S0= 61.4 mph (Exhibit 13-11) 
S = 59.3 mph (Exhibit 13-13) 

Ds = (Exhibit 13-12) 

SR= mph (Exhibit 13-12) 

S0= mph (Exhibit 13-12) 

S = mph (Exhibit 13-13) 
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                         RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information 
Analyst SP  Freeway/Dir of Travel I-4 WB  
Agency or Company HDR Inc.  Junction 10 SR 536 Off Ramp  
Date Performed 7/15/2014 3:04:24 PM  Jurisdiction FDOT  
Analysis Time Period AM  Analysis Year 2011  
Project Description    I-4 SAMR Re-Eval 

Inputs

Upstream Adj Ramp

Yes On

No Off

Lup =   ft 

Vu =  veh/h 

Freeway Number of Lanes, N 4 

Ramp Number of Lanes, N 2 

Acceleration Lane Length, LA

Deceleration Lane Length LD 1500 

Freeway Volume, VF 3897 

Ramp Volume, VR 1164 

Freeway Free-Flow Speed, SFF 65.0 

Ramp Free-Flow Speed, SFR 35.0 

Downstream Adj 
Ramp

Yes On

No Off

Ldown =   ft 

VD =  veh/h

Conversion to pc/h Under Base Conditions

 (pc/h) V 
(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 3897   0.95  Level  3  0  0.985  0.85  4898  
 Ramp 1164   0.95  Level  3  0  0.985  0.85  1463  
 UpStream          
 DownStream          

Merge Areas Diverge Areas

Estimation of v12 Estimation of v12

V12 = VF ( PFM )

LEQ =  (Equation 13-6 or 13-7)

PFM =  using Equation   (Exhibit 13-6) 

V12 =  pc/h 

V3 or Vav34  pc/h (Equation 13-14 or 13-17)

 Is V3 or Vav34 > 2,700 pc/h? Yes No 
 Is V3 or Vav34 > 1.5 * V12/2 Yes No 

If Yes,V12a =  pc/h (Equation 13-16, 13-18, or 
13-19)

      V12 = VR + (VF - VR)PFD 
LEQ =  (Equation 13-12 or 13-13) 

PFD = 0.260  using Equation (Exhibit 13-7) 

V12 = 2356  pc/h 

V3 or Vav34 1271  pc/h (Equation 13-14 or 13-17)

 Is V3 or Vav34 > 2,700 pc/h? Yes No 
 Is V3 or Vav34 > 1.5 * V12/2 Yes No 

If Yes,V12a =  pc/h (Equation 13-16, 13-18, or 13-
19)

Capacity Checks Capacity Checks
 Actual Capacity LOS F?  Actual Capacity LOS F?

VFO   Exhibit 13-8   

VF 4898  Exhibit 13-8 9400 No  
VFO = VF - VR 3435  Exhibit 13-8 9400  No  

VR 1463  Exhibit 13-10 4000 No  

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
 Actual Max Desirable Violation?  Actual Max Desirable Violation? 

VR12   Exhibit 13-8   V12 2356  Exhibit 13-8 4400:All No  
Level of Service Determination (if not F) Level of Service Determination (if not F)

DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA

DR = (pc/mi/ln) 

LOS = (Exhibit 13-2) 

DR = 4.252 + 0.0086 V12 - 0.009 LD 
DR = -2.5 (pc/mi/ln) 
LOS = A (Exhibit 13-2) 

Speed Determination Speed Determination

MS = (Exibit 13-11) 

SR= mph (Exhibit 13-11) 

S0= mph (Exhibit 13-11) 
S = mph (Exhibit 13-13) 

Ds = 0.560 (Exhibit 13-12) 

SR= 52.1 mph (Exhibit 13-12) 

S0= 70.2 mph (Exhibit 13-12) 

S = 60.2 mph (Exhibit 13-13) 
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                         RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information 
Analyst SP  Freeway/Dir of Travel I-4 WB  
Agency or Company HDR Inc.  Junction 11 Osceola Pkwy Off Ramp  
Date Performed 7/15/2014 3:04:24 PM  Jurisdiction FDOT  
Analysis Time Period AM  Analysis Year 2011  
Project Description    I-4 SAMR Re-Eval 

Inputs

Upstream Adj Ramp

Yes On

No Off

Lup =   ft 

Vu =  veh/h 

Freeway Number of Lanes, N 3 

Ramp Number of Lanes, N 2 

Acceleration Lane Length, LA

Deceleration Lane Length LD 1500 

Freeway Volume, VF 2733 

Ramp Volume, VR 743 

Freeway Free-Flow Speed, SFF 65.0 

Ramp Free-Flow Speed, SFR 35.0 

Downstream Adj 
Ramp

Yes On

No Off

Ldown =   ft 

VD =  veh/h

Conversion to pc/h Under Base Conditions

 (pc/h) V 
(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 2733   0.95  Level  3  0  0.985  0.85  3435  
 Ramp 743   0.95  Level  3  0  0.985  0.85  934  
 UpStream          
 DownStream          

Merge Areas Diverge Areas

Estimation of v12 Estimation of v12

V12 = VF ( PFM )

LEQ =  (Equation 13-6 or 13-7)

PFM =  using Equation   (Exhibit 13-6) 

V12 =  pc/h 

V3 or Vav34  pc/h (Equation 13-14 or 13-17)

 Is V3 or Vav34 > 2,700 pc/h? Yes No 
 Is V3 or Vav34 > 1.5 * V12/2 Yes No 

If Yes,V12a =  pc/h (Equation 13-16, 13-18, or 
13-19)

      V12 = VR + (VF - VR)PFD 
LEQ =  (Equation 13-12 or 13-13) 

PFD = 0.450  using Equation (Exhibit 13-7) 

V12 = 2059  pc/h 

V3 or Vav34 1376  pc/h (Equation 13-14 or 13-17)

 Is V3 or Vav34 > 2,700 pc/h? Yes No 
 Is V3 or Vav34 > 1.5 * V12/2 Yes No 

If Yes,V12a =  pc/h (Equation 13-16, 13-18, or 13-
19)

Capacity Checks Capacity Checks
 Actual Capacity LOS F?  Actual Capacity LOS F?

VFO   Exhibit 13-8   

VF 3435  Exhibit 13-8 7050 No  
VFO = VF - VR 2501  Exhibit 13-8 7050  No  

VR 934  Exhibit 13-10 4000 No  

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
 Actual Max Desirable Violation?  Actual Max Desirable Violation? 

VR12   Exhibit 13-8   V12 2059  Exhibit 13-8 4400:All No  
Level of Service Determination (if not F) Level of Service Determination (if not F)

DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA

DR = (pc/mi/ln) 

LOS = (Exhibit 13-2) 

DR = 4.252 + 0.0086 V12 - 0.009 LD 
DR = -5.0 (pc/mi/ln) 
LOS = A (Exhibit 13-2) 

Speed Determination Speed Determination

MS = (Exibit 13-11) 

SR= mph (Exhibit 13-11) 

S0= mph (Exhibit 13-11) 
S = mph (Exhibit 13-13) 

Ds = 0.512 (Exhibit 13-12) 

SR= 53.2 mph (Exhibit 13-12) 

S0= 69.8 mph (Exhibit 13-12) 

S = 58.8 mph (Exhibit 13-13) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information 
Analyst SP  Freeway/Dir of Travel I-4 WB  
Agency or Company HDR Inc.  Junction 12 I-4 On Ramp from SR 536  
Date Performed 7/15/2014 3:04:24 PM  Jurisdiction FDOT  
Analysis Time Period AM  Analysis Year 2011  
Project Description    I-4 SAMR Re-Eval 

Inputs

Upstream Adj Ramp

Yes On

No Off

Lup =   ft 

Vu =  veh/h 

Freeway Number of Lanes, N 3 

Ramp Number of Lanes, N 1 

Acceleration Lane Length, LA 1500 

Deceleration Lane Length LD

Freeway Volume, VF 1990 

Ramp Volume, VR 123 

Freeway Free-Flow Speed, SFF 65.0 

Ramp Free-Flow Speed, SFR 50.0 

Downstream Adj 
Ramp

Yes On

No Off

Ldown = 2766   ft 

VD = 63  veh/h

Conversion to pc/h Under Base Conditions

 (pc/h) V 
(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 1990   0.95  Level  3  0  0.985  0.85  2501  

 Ramp 123   0.95  Level  3  0  0.985  0.85  155  
 UpStream      
 DownStream 63   0.95  Level  3  0  0.985  0.85  79  

Merge Areas Diverge Areas

Estimation of v12 Estimation of v12

V12 = VF ( PFM )

LEQ =   (Equation 13-6 or 13-7)

PFM = 0.619   using Equation  (Exhibit 13-6) 

V12 = 1549   pc/h 

V3 or Vav34
952   pc/h (Equation 13-14 or 13-
17)

 Is V3 or Vav34 > 2,700 pc/h? Yes No 
 Is V3 or Vav34 > 1.5 * V12/2 Yes No 

If Yes,V12a =   pc/h (Equation 13-16, 13-18, or 
13-19)

      V12 = VR + (VF - VR)PFD 
LEQ =   (Equation 13-12 or 13-13) 

PFD =   using Equation (Exhibit 13-7) 

V12 =   pc/h 

V3 or Vav34    pc/h (Equation 13-14 or 13-17)

 Is V3 or Vav34 > 2,700 pc/h? Yes No 
 Is V3 or Vav34 > 1.5 * V12/2 Yes No 

If Yes,V12a =   pc/h (Equation 13-16, 13-18, or 
13-19)

Capacity Checks Capacity Checks
 Actual Capacity LOS F?  Actual Capacity LOS F?

VFO 2656  Exhibit 13-8  No 

VF  Exhibit 13-8   

VFO = VF - VR  Exhibit 13-8    

VR  Exhibit 13-
10   

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
 Actual Max Desirable Violation?  Actual Max Desirable Violation? 

VR12 1704   Exhibit 13-8 4600:All No V12  Exhibit 13-8   

Level of Service Determination (if not F) Level of Service Determination (if not F)
DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA

DR = 9.3 (pc/mi/ln) 

LOS = A (Exhibit 13-2) 

DR = 4.252 + 0.0086 V12 - 0.009 LD 
DR = (pc/mi/ln) 
LOS = (Exhibit 13-2) 

Speed Determination Speed Determination

MS = 0.192 (Exibit 13-11) 

SR= 60.6 mph (Exhibit 13-11) 

S0= 63.4 mph (Exhibit 13-11) 
S = 61.5 mph (Exhibit 13-13) 

Ds = (Exhibit 13-12) 

SR= mph (Exhibit 13-12) 

S0= mph (Exhibit 13-12) 

S = mph (Exhibit 13-13) 

Copyright © 2012 University of Florida, All Rights Reserved      HCS2010TM   Version 6.41 Generated:  7/29/2014    1:51 PM

Page 1 of 1RAMPS AND RAMP JUNCTIONS WORKSHEET

7/29/2014file://C:\Users\tlaurent\AppData\Local\Temp\r2kD091.tmp



                         RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information 
Analyst SP  Freeway/Dir of Travel I-4 EB  
Agency or Company HDR Inc.  Junction 2 SR 536 Off Ramp  
Date Performed 5/22/2014 10:04:52 AM  Jurisdiction FDOT  
Analysis Time Period PM  Analysis Year 2011  
Project Description    I-4 SAMR Re-Eval 

Inputs

Upstream Adj Ramp

Yes On

No Off

Lup =   ft 

Vu =  veh/h 

Freeway Number of Lanes, N 3 

Ramp Number of Lanes, N 2 

Acceleration Lane Length, LA

Deceleration Lane Length LD 1500 

Freeway Volume, VF 3369 

Ramp Volume, VR 264 

Freeway Free-Flow Speed, SFF 65.0 

Ramp Free-Flow Speed, SFR 35.0 

Downstream Adj 
Ramp

Yes On

No Off

Ldown =   ft 

VD =  veh/h

Conversion to pc/h Under Base Conditions

 (pc/h) V 
(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 3369   0.95  Level  3  0  0.985  0.85  4235  

 Ramp 264   0.95  Level  3  0  0.985  0.85  332  
 UpStream          
 DownStream          

Merge Areas Diverge Areas

Estimation of v12 Estimation of v12

V12 = VF ( PFM )

LEQ =  (Equation 13-6 or 13-7)

PFM =  using Equation   (Exhibit 13-6) 

V12 =  pc/h 

V3 or Vav34  pc/h (Equation 13-14 or 13-17)

 Is V3 or Vav34 > 2,700 pc/h? Yes No 
 Is V3 or Vav34 > 1.5 * V12/2 Yes No 

If Yes,V12a =  pc/h (Equation 13-16, 13-18, or 
13-19)

      V12 = VR + (VF - VR)PFD 
LEQ =  (Equation 13-12 or 13-13) 

PFD = 0.450  using Equation (Exhibit 13-7) 

V12 = 2088  pc/h 

V3 or Vav34 2147  pc/h (Equation 13-14 or 13-17)

 Is V3 or Vav34 > 2,700 pc/h? Yes No 
 Is V3 or Vav34 > 1.5 * V12/2 Yes No 

If Yes,V12a = 2420  pc/h (Equation 13-16, 13-18, 
or 13-19)

Capacity Checks Capacity Checks
 Actual Capacity LOS F?  Actual Capacity LOS F?

VFO   Exhibit 13-8   

VF 4235  Exhibit 13-8 7050 No  
VFO = VF - VR 3903  Exhibit 13-8 7050 No  

VR 332  Exhibit 13-10 4000 No  

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
 Actual Max Desirable Violation?  Actual Max Desirable Violation? 

VR12   Exhibit 13-8   V12 2088  Exhibit 13-8 4400:All No  
Level of Service Determination (if not F) Level of Service Determination (if not F)

DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA

DR = (pc/mi/ln) 

LOS = (Exhibit 13-2) 

DR = 4.252 + 0.0086 V12 - 0.009 LD 
DR = -1.9 (pc/mi/ln) 
LOS = A (Exhibit 13-2) 

Speed Determination Speed Determination

MS = (Exibit 13-11) 

SR= mph (Exhibit 13-11) 

S0= mph (Exhibit 13-11) 
S = mph (Exhibit 13-13) 

Ds = 0.458 (Exhibit 13-12) 

SR= 54.5 mph (Exhibit 13-12) 

S0= 68.1 mph (Exhibit 13-12) 

S = 59.6 mph (Exhibit 13-13) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information 
Analyst SP  Freeway/Dir of Travel I-4 EB  

Agency or Company HDR Inc.  Junction
3 I-4 On Ramp from Osceola 
ParkFDOT  

Date Performed 6/20/2014 4:00:05 PM  Jurisdiction FDOT  
Analysis Time Period PM  Analysis Year 2011  
Project Description    I-4 SAMR Re-Eval 

Inputs

Upstream Adj Ramp

Yes On

No Off

Lup = 5752   ft 

Vu = 264  veh/h 

Freeway Number of Lanes, N 3 

Ramp Number of Lanes, N 1 

Acceleration Lane Length, LA 1500 

Deceleration Lane Length LD

Freeway Volume, VF 3105 

Ramp Volume, VR 790 

Freeway Free-Flow Speed, SFF 65.0 

Ramp Free-Flow Speed, SFR 50.0 

Downstream Adj 
Ramp

Yes On

No Off

Ldown =   ft 

VD =  veh/h

Conversion to pc/h Under Base Conditions

 (pc/h) V 
(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 3105   0.95  Level  3  0  0.985  0.85  3903  

 Ramp 790   0.95  Level  3  0  0.985  0.85  993  

 UpStream 264   0.95  Level  3  0  0.985  0.85  332  
 DownStream          

Merge Areas Diverge Areas

Estimation of v12 Estimation of v12

V12 = VF ( PFM )

LEQ = 1926.74   (Equation 13-6 or 13-7)

PFM = 0.619   using Equation  (Exhibit 13-6) 

V12 = 2418   pc/h 

V3 or Vav34
1485   pc/h (Equation 13-14 or 13-
17)

 Is V3 or Vav34 > 2,700 pc/h? Yes No 
 Is V3 or Vav34 > 1.5 * V12/2 Yes No 

If Yes,V12a =   pc/h (Equation 13-16, 13-18, or 
13-19)

      V12 = VR + (VF - VR)PFD 
LEQ =   (Equation 13-12 or 13-13) 

PFD =   using Equation (Exhibit 13-7) 

V12 =   pc/h 

V3 or Vav34    pc/h (Equation 13-14 or 13-17)

 Is V3 or Vav34 > 2,700 pc/h? Yes No 
 Is V3 or Vav34 > 1.5 * V12/2 Yes No 

If Yes,V12a =   pc/h (Equation 13-16, 13-18, or 
13-19)

Capacity Checks Capacity Checks
 Actual Capacity LOS F?  Actual Capacity LOS F?

VFO 4896  Exhibit 13-8  No 

VF  Exhibit 13-8   

VFO = VF - VR  Exhibit 13-8    

VR  Exhibit 13-
10

  

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
 Actual Max Desirable Violation?  Actual Max Desirable Violation? 

VR12 3411   Exhibit 13-8 4600:All No V12  Exhibit 13-8   

Level of Service Determination (if not F) Level of Service Determination (if not F)
DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA

DR = 22.2 (pc/mi/ln) 

LOS = C (Exhibit 13-2) 

DR = 4.252 + 0.0086 V12 - 0.009 LD 
DR = (pc/mi/ln) 
LOS = (Exhibit 13-2) 

Speed Determination Speed Determination

MS = 0.289 (Exibit 13-11) 

SR= 58.3 mph (Exhibit 13-11) 

S0= 61.5 mph (Exhibit 13-11) 
S = 59.3 mph (Exhibit 13-13) 

Ds = (Exhibit 13-12) 

SR= mph (Exhibit 13-12) 

S0= mph (Exhibit 13-12) 

S = mph (Exhibit 13-13) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information 
Analyst SP  Freeway/Dir of Travel I-4 EB  

Agency or Company HDR Inc.  Junction
3 I-4 On Ramp from Osceola 
ParkFDOT  

Date Performed 6/20/2014 4:00:05 PM  Jurisdiction FDOT  
Analysis Time Period PM  Analysis Year 2011  
Project Description    I-4 SAMR Re-Eval 

Inputs

Upstream Adj Ramp

Yes On

No Off

Lup =   ft 

Vu =  veh/h 

Freeway Number of Lanes, N 3 

Ramp Number of Lanes, N 1 

Acceleration Lane Length, LA 1500 

Deceleration Lane Length LD

Freeway Volume, VF 3105 

Ramp Volume, VR 790 

Freeway Free-Flow Speed, SFF 65.0 

Ramp Free-Flow Speed, SFR 50.0 

Downstream Adj 
Ramp

Yes On

No Off

Ldown = 2604   ft 

VD = 1668  veh/h

Conversion to pc/h Under Base Conditions

 (pc/h) V 
(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 3105   0.95  Level  3  0  0.985  0.85  3903  

 Ramp 790   0.95  Level  3  0  0.985  0.85  993  
 UpStream      
 DownStream 1668   0.95  Level  3  0  0.985  0.85  2097  

Merge Areas Diverge Areas

Estimation of v12 Estimation of v12

V12 = VF ( PFM )

LEQ =   (Equation 13-6 or 13-7)

PFM = 0.619   using Equation  (Exhibit 13-6) 

V12 = 2418   pc/h 

V3 or Vav34
1485   pc/h (Equation 13-14 or 13-
17)

 Is V3 or Vav34 > 2,700 pc/h? Yes No 
 Is V3 or Vav34 > 1.5 * V12/2 Yes No 

If Yes,V12a =   pc/h (Equation 13-16, 13-18, or 
13-19)

      V12 = VR + (VF - VR)PFD 
LEQ =   (Equation 13-12 or 13-13) 

PFD =   using Equation (Exhibit 13-7) 

V12 =   pc/h 

V3 or Vav34    pc/h (Equation 13-14 or 13-17)

 Is V3 or Vav34 > 2,700 pc/h? Yes No 
 Is V3 or Vav34 > 1.5 * V12/2 Yes No 

If Yes,V12a =   pc/h (Equation 13-16, 13-18, or 
13-19)

Capacity Checks Capacity Checks
 Actual Capacity LOS F?  Actual Capacity LOS F?

VFO 4896  Exhibit 13-8  No 

VF  Exhibit 13-8   

VFO = VF - VR  Exhibit 13-8    

VR  Exhibit 13-
10

  

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
 Actual Max Desirable Violation?  Actual Max Desirable Violation? 

VR12 3411   Exhibit 13-8 4600:All No V12  Exhibit 13-8   

Level of Service Determination (if not F) Level of Service Determination (if not F)
DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA

DR = 22.2 (pc/mi/ln) 

LOS = C (Exhibit 13-2) 

DR = 4.252 + 0.0086 V12 - 0.009 LD 
DR = (pc/mi/ln) 
LOS = (Exhibit 13-2) 

Speed Determination Speed Determination

MS = 0.289 (Exibit 13-11) 

SR= 58.3 mph (Exhibit 13-11) 

S0= 61.5 mph (Exhibit 13-11) 
S = 59.3 mph (Exhibit 13-13) 

Ds = (Exhibit 13-12) 

SR= mph (Exhibit 13-12) 

S0= mph (Exhibit 13-12) 

S = mph (Exhibit 13-13) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information 
Analyst SP  Freeway/Dir of Travel I-4 EB  
Agency or Company HDR Inc.  Junction 4 I-4 On Ramp from SR 536  
Date Performed 6/20/2014 4:00:05 PM  Jurisdiction FDOT  
Analysis Time Period PM  Analysis Year 2011  
Project Description    I-4 SAMR Re-Eval 

Inputs

Upstream Adj Ramp

Yes On

No Off

Lup =   ft 

Vu =  veh/h 

Freeway Number of Lanes, N 3 

Ramp Number of Lanes, N 2 

Acceleration Lane Length, LA 600 

Deceleration Lane Length LD

Freeway Volume, VF 3895 

Ramp Volume, VR 1668 

Freeway Free-Flow Speed, SFF 65.0 

Ramp Free-Flow Speed, SFR 50.0 

Downstream Adj 
Ramp

Yes On

No Off

Ldown =   ft 

VD =  veh/h

Conversion to pc/h Under Base Conditions

 (pc/h) V 
(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 3895   0.95  Level  3  0  0.985  0.85  4896  

 Ramp 1668   0.95  Level  3  0  0.985  0.85  2097  
 UpStream      
 DownStream      

Merge Areas Diverge Areas

Estimation of v12 Estimation of v12

V12 = VF ( PFM )

LEQ =   (Equation 13-6 or 13-7)

PFM = 0.555   using Equation  (Exhibit 13-6) 

V12 = 2717   pc/h 

V3 or Vav34
2179   pc/h (Equation 13-14 or 13-
17)

 Is V3 or Vav34 > 2,700 pc/h? Yes No 
 Is V3 or Vav34 > 1.5 * V12/2 Yes No 

If Yes,V12a = 2797   pc/h (Equation 13-16, 13-
18, or 13-19)

      V12 = VR + (VF - VR)PFD 
LEQ =   (Equation 13-12 or 13-13) 

PFD =   using Equation (Exhibit 13-7) 

V12 =   pc/h 

V3 or Vav34    pc/h (Equation 13-14 or 13-17)

 Is V3 or Vav34 > 2,700 pc/h? Yes No 
 Is V3 or Vav34 > 1.5 * V12/2 Yes No 

If Yes,V12a =   pc/h (Equation 13-16, 13-18, or 
13-19)

Capacity Checks Capacity Checks
 Actual Capacity LOS F?  Actual Capacity LOS F?

VFO 6993  Exhibit 13-8  No 

VF  Exhibit 13-8   

VFO = VF - VR  Exhibit 13-8    

VR  Exhibit 13-
10   

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
 Actual Max Desirable Violation?  Actual Max Desirable Violation? 

VR12 4894   Exhibit 13-8 4600:All Yes V12  Exhibit 13-8   

Level of Service Determination (if not F) Level of Service Determination (if not F)
DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA

DR = 25.8 (pc/mi/ln) 

LOS = C (Exhibit 13-2) 

DR = 4.252 + 0.0086 V12 - 0.009 LD 
DR = (pc/mi/ln) 
LOS = (Exhibit 13-2) 

Speed Determination Speed Determination

MS = 0.572 (Exibit 13-11) 

SR= 51.9 mph (Exhibit 13-11) 

S0= 59.2 mph (Exhibit 13-11) 
S = 53.9 mph (Exhibit 13-13) 

Ds = (Exhibit 13-12) 

SR= mph (Exhibit 13-12) 

S0= mph (Exhibit 13-12) 

S = mph (Exhibit 13-13) 
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                         RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information 
Analyst SP  Freeway/Dir of Travel I-4 EB  
Agency or Company HDR Inc.  Junction 5 SR 535 Off Ramp  
Date Performed 6/20/2014 4:00:05 PM  Jurisdiction FDOT  
Analysis Time Period PM  Analysis Year 2011  
Project Description    I-4 SAMR Re-Eval 

Inputs

Upstream Adj Ramp

Yes On

No Off

Lup = 1627   ft 

Vu = 1668  veh/h 

Freeway Number of Lanes, N 4 

Ramp Number of Lanes, N 1 

Acceleration Lane Length, LA

Deceleration Lane Length LD 1500 

Freeway Volume, VF 5563 

Ramp Volume, VR 1243 

Freeway Free-Flow Speed, SFF 65.0 

Ramp Free-Flow Speed, SFR 35.0 

Downstream Adj 
Ramp

Yes On

No Off

Ldown =   ft 

VD =  veh/h

Conversion to pc/h Under Base Conditions

 (pc/h) V 
(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 5563   0.95  Level  3  0  0.985  0.85  6993  

 Ramp 1243   0.95  Level  3  0  0.985  0.85  1562  

 UpStream 1668   0.95  Level  3  0  0.985  0.85  2097  
 DownStream          

Merge Areas Diverge Areas

Estimation of v12 Estimation of v12

V12 = VF ( PFM )

LEQ =  (Equation 13-6 or 13-7)

PFM =  using Equation   (Exhibit 13-6) 

V12 =  pc/h 

V3 or Vav34  pc/h (Equation 13-14 or 13-17)

 Is V3 or Vav34 > 2,700 pc/h? Yes No 
 Is V3 or Vav34 > 1.5 * V12/2 Yes No 

If Yes,V12a =  pc/h (Equation 13-16, 13-18, or 
13-19)

      V12 = VR + (VF - VR)PFD 
LEQ =  (Equation 13-12 or 13-13) 

PFD = 0.436  using Equation (Exhibit 13-7) 

V12 = 3930  pc/h 

V3 or Vav34 1531  pc/h (Equation 13-14 or 13-17)

 Is V3 or Vav34 > 2,700 pc/h? Yes No 
 Is V3 or Vav34 > 1.5 * V12/2 Yes No 

If Yes,V12a =  pc/h (Equation 13-16, 13-18, or 13-
19)

Capacity Checks Capacity Checks
 Actual Capacity LOS F? Actual Capacity LOS F?

VFO   Exhibit 13-8   

VF 6993  Exhibit 13-8 9400 No  
VFO = VF - VR 5431  Exhibit 13-8 9400  No  

VR 1562  Exhibit 13-10 2000 No  

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
 Actual Max Desirable Violation?  Actual Max Desirable Violation? 

VR12   Exhibit 13-8   V12 3930  Exhibit 13-8 4400:All No  
Level of Service Determination (if not F) Level of Service Determination (if not F)

DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA

DR = (pc/mi/ln) 

LOS = (Exhibit 13-2) 

DR = 4.252 + 0.0086 V12 - 0.009 LD 
DR = 24.6 (pc/mi/ln)

LOS = C (Exhibit 13-2) 

Speed Determination Speed Determination

MS = (Exibit 13-11) 

SR= mph (Exhibit 13-11) 

S0= mph (Exhibit 13-11) 
S = mph (Exhibit 13-13) 

Ds = 0.569 (Exhibit 13-12) 

SR= 51.9 mph (Exhibit 13-12) 

S0= 69.2 mph (Exhibit 13-12) 

S = 58.3 mph (Exhibit 13-13) 
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                         RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information 
Analyst SP  Freeway/Dir of Travel I-4 EB  
Agency or Company HDR Inc.  Junction 5 SR 535 Off Ramp  
Date Performed 6/20/2014 4:00:05 PM  Jurisdiction FDOT  
Analysis Time Period PM  Analysis Year 2011  
Project Description    I-4 SAMR Re-Eval 

Inputs

Upstream Adj Ramp

Yes On

No Off

Lup =   ft 

Vu =  veh/h 

Freeway Number of Lanes, N 4 

Ramp Number of Lanes, N 1 

Acceleration Lane Length, LA

Deceleration Lane Length LD 1500 

Freeway Volume, VF 5563 

Ramp Volume, VR 1243 

Freeway Free-Flow Speed, SFF 65.0 

Ramp Free-Flow Speed, SFR 35.0 

Downstream Adj 
Ramp

Yes On

No Off

Ldown = 2725   ft 

VD = 952  veh/h

Conversion to pc/h Under Base Conditions

 (pc/h) V 
(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 5563   0.95  Level  3  0  0.985  0.85  6993  

 Ramp 1243   0.95  Level  3  0  0.985  0.85  1562  
 UpStream          
 DownStream 952   0.95  Level  3  0  0.985  0.85  1197  

Merge Areas Diverge Areas

Estimation of v12 Estimation of v12

V12 = VF ( PFM )

LEQ =  (Equation 13-6 or 13-7)

PFM =  using Equation   (Exhibit 13-6) 

V12 =  pc/h 

V3 or Vav34  pc/h (Equation 13-14 or 13-17)

 Is V3 or Vav34 > 2,700 pc/h? Yes No 
 Is V3 or Vav34 > 1.5 * V12/2 Yes No 

If Yes,V12a =  pc/h (Equation 13-16, 13-18, or 
13-19)

      V12 = VR + (VF - VR)PFD 
LEQ =  (Equation 13-12 or 13-13) 

PFD = 0.436  using Equation (Exhibit 13-7) 

V12 = 3930  pc/h 

V3 or Vav34 1531  pc/h (Equation 13-14 or 13-17)

 Is V3 or Vav34 > 2,700 pc/h? Yes No 
 Is V3 or Vav34 > 1.5 * V12/2 Yes No 

If Yes,V12a =  pc/h (Equation 13-16, 13-18, or 13-
19)

Capacity Checks Capacity Checks
 Actual Capacity LOS F? Actual Capacity LOS F?

VFO   Exhibit 13-8   

VF 6993  Exhibit 13-8 9400 No  
VFO = VF - VR 5431  Exhibit 13-8 9400  No  

VR 1562  Exhibit 13-10 2000 No  

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
 Actual Max Desirable Violation?  Actual Max Desirable Violation? 

VR12   Exhibit 13-8   V12 3930  Exhibit 13-8 4400:All No  
Level of Service Determination (if not F) Level of Service Determination (if not F)

DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA

DR = (pc/mi/ln) 

LOS = (Exhibit 13-2) 

DR = 4.252 + 0.0086 V12 - 0.009 LD 
DR = 24.6 (pc/mi/ln)

LOS = C (Exhibit 13-2) 

Speed Determination Speed Determination

MS = (Exibit 13-11) 

SR= mph (Exhibit 13-11) 

S0= mph (Exhibit 13-11) 
S = mph (Exhibit 13-13) 

Ds = 0.569 (Exhibit 13-12) 

SR= 51.9 mph (Exhibit 13-12) 

S0= 69.2 mph (Exhibit 13-12) 

S = 58.3 mph (Exhibit 13-13) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information 
Analyst SP  Freeway/Dir of Travel I-4 EB  
Agency or Company HDR Inc.  Junction 6 I-4 On Ramp from SR 535 EB  
Date Performed 6/20/2014 4:00:05 PM  Jurisdiction FDOT  
Analysis Time Period PM  Analysis Year 2011  
Project Description    I-4 SAMR Re-Eval 

Inputs

Upstream Adj Ramp

Yes On

No Off

Lup =   ft 

Vu =  veh/h 

Freeway Number of Lanes, N 3 

Ramp Number of Lanes, N 2 

Acceleration Lane Length, LA 975 

Deceleration Lane Length LD

Freeway Volume, VF 4320 

Ramp Volume, VR 952 

Freeway Free-Flow Speed, SFF 65.0 

Ramp Free-Flow Speed, SFR 50.0 

Downstream Adj 
Ramp

Yes On

No Off

Ldown =   ft 

VD =  veh/h

Conversion to pc/h Under Base Conditions

 (pc/h) V 
(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 4320   0.95  Level  3  0  0.985  0.85  5430  

 Ramp 952   0.95  Level  3  0  0.985  0.85  1197  
 UpStream      
 DownStream      

Merge Areas Diverge Areas

Estimation of v12 Estimation of v12

V12 = VF ( PFM )

LEQ =   (Equation 13-6 or 13-7)

PFM = 0.555   using Equation  (Exhibit 13-6) 

V12 = 3014   pc/h 

V3 or Vav34
2416   pc/h (Equation 13-14 or 13-
17)

 Is V3 or Vav34 > 2,700 pc/h? Yes No 
 Is V3 or Vav34 > 1.5 * V12/2 Yes No 

If Yes,V12a = 3102   pc/h (Equation 13-16, 13-
18, or 13-19)

      V12 = VR + (VF - VR)PFD 
LEQ =   (Equation 13-12 or 13-13) 

PFD =   using Equation (Exhibit 13-7) 

V12 =   pc/h 

V3 or Vav34    pc/h (Equation 13-14 or 13-17)

 Is V3 or Vav34 > 2,700 pc/h? Yes No 
 Is V3 or Vav34 > 1.5 * V12/2 Yes No 

If Yes,V12a =   pc/h (Equation 13-16, 13-18, or 
13-19)

Capacity Checks Capacity Checks
 Actual Capacity LOS F?  Actual Capacity LOS F?

VFO 6627  Exhibit 13-8  No 

VF  Exhibit 13-8   

VFO = VF - VR  Exhibit 13-8    

VR  Exhibit 13-
10   

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
 Actual Max Desirable Violation?  Actual Max Desirable Violation? 

VR12 4299   Exhibit 13-8 4600:All No V12  Exhibit 13-8   

Level of Service Determination (if not F) Level of Service Determination (if not F)
DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA

DR = 21.4 (pc/mi/ln) 

LOS = C (Exhibit 13-2) 

DR = 4.252 + 0.0086 V12 - 0.009 LD 
DR = (pc/mi/ln) 
LOS = (Exhibit 13-2) 

Speed Determination Speed Determination

MS = 0.336 (Exibit 13-11) 

SR= 57.3 mph (Exhibit 13-11) 

S0= 58.3 mph (Exhibit 13-11) 
S = 57.6 mph (Exhibit 13-13) 

Ds = (Exhibit 13-12) 

SR= mph (Exhibit 13-12) 

S0= mph (Exhibit 13-12) 

S = mph (Exhibit 13-13) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information 
Analyst SP  Freeway/Dir of Travel I-4 EB  
Agency or Company HDR Inc.  Junction 7 I-4 On Ramp from SR 535 WB  
Date Performed 6/20/2014 4:00:05 PM  Jurisdiction FDOT  
Analysis Time Period PM  Analysis Year 2011  
Project Description    I-4 SAMR Re-Eval 

Inputs

Upstream Adj Ramp

Yes On

No Off

Lup =   ft 

Vu =  veh/h 

Freeway Number of Lanes, N 3 

Ramp Number of Lanes, N 1 

Acceleration Lane Length, LA 1500 

Deceleration Lane Length LD

Freeway Volume, VF 5272 

Ramp Volume, VR 787 

Freeway Free-Flow Speed, SFF 65.0 

Ramp Free-Flow Speed, SFR 50.0 

Downstream Adj 
Ramp

Yes On

No Off

Ldown = 4664   ft 

VD = 495  veh/h

Conversion to pc/h Under Base Conditions

 (pc/h) V 
(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 5272   0.95  Level  3  0  0.985  0.85  6627  

 Ramp 787   0.95  Level  3  0  0.985  0.85  989  
 UpStream      
 DownStream 495   0.95  Level  3  0  0.985  0.85  622  

Merge Areas Diverge Areas

Estimation of v12 Estimation of v12

V12 = VF ( PFM )

LEQ =   (Equation 13-6 or 13-7)

PFM = 0.619   using Equation  (Exhibit 13-6) 

V12 = 4105   pc/h 

V3 or Vav34
2522   pc/h (Equation 13-14 or 13-
17)

 Is V3 or Vav34 > 2,700 pc/h? Yes No 
 Is V3 or Vav34 > 1.5 * V12/2 Yes No 

If Yes,V12a =   pc/h (Equation 13-16, 13-18, or 
13-19)

      V12 = VR + (VF - VR)PFD 
LEQ =   (Equation 13-12 or 13-13) 

PFD =   using Equation (Exhibit 13-7) 

V12 =   pc/h 

V3 or Vav34    pc/h (Equation 13-14 or 13-17)

 Is V3 or Vav34 > 2,700 pc/h? Yes No 
 Is V3 or Vav34 > 1.5 * V12/2 Yes No 

If Yes,V12a =   pc/h (Equation 13-16, 13-18, or 
13-19)

Capacity Checks Capacity Checks
 Actual Capacity LOS F?  Actual Capacity LOS F?

VFO 7616  Exhibit 13-8  Yes 

VF  Exhibit 13-8   

VFO = VF - VR  Exhibit 13-8    

VR  Exhibit 13-
10   

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
 Actual Max Desirable Violation?  Actual Max Desirable Violation? 

VR12 5094   Exhibit 13-8 4600:All Yes V12  Exhibit 13-8   

Level of Service Determination (if not F) Level of Service Determination (if not F)
DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA

DR = 35.3 (pc/mi/ln) 

LOS = F (Exhibit 13-2) 

DR = 4.252 + 0.0086 V12 - 0.009 LD 
DR = (pc/mi/ln) 
LOS = (Exhibit 13-2) 

Speed Determination Speed Determination

MS = 0.807 (Exibit 13-11) 

SR= 46.4 mph (Exhibit 13-11) 

S0= 57.1 mph (Exhibit 13-11) 
S = 49.5 mph (Exhibit 13-13) 

Ds = (Exhibit 13-12) 

SR= mph (Exhibit 13-12) 

S0= mph (Exhibit 13-12) 

S = mph (Exhibit 13-13) 
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                         RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information 
Analyst SP  Freeway/Dir of Travel I-4 WB  
Agency or Company HDR Inc.  Junction 8 SR 535 Off Ramp  
Date Performed 6/20/2014 4:00:05 PM  Jurisdiction FDOT  
Analysis Time Period PM  Analysis Year 2011  
Project Description    I-4 SAMR Re-Eval 

Inputs

Upstream Adj Ramp

Yes On

No Off

Lup =   ft 

Vu =  veh/h 

Freeway Number of Lanes, N 4 

Ramp Number of Lanes, N 2 

Acceleration Lane Length, LA

Deceleration Lane Length LD 1500 

Freeway Volume, VF 6092 

Ramp Volume, VR 1906 

Freeway Free-Flow Speed, SFF 65.0 

Ramp Free-Flow Speed, SFR 35.0 

Downstream Adj 
Ramp

Yes On

No Off

Ldown =   ft 

VD =  veh/h

Conversion to pc/h Under Base Conditions

 (pc/h) V 
(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 6092   0.95  Level  3  0  0.985  0.85  7657  
 Ramp 1906   0.95  Level  3  0  0.985  0.85  2396  
 UpStream          
 DownStream          

Merge Areas Diverge Areas

Estimation of v12 Estimation of v12

V12 = VF ( PFM )

LEQ =  (Equation 13-6 or 13-7)

PFM =  using Equation   (Exhibit 13-6) 

V12 =  pc/h 

V3 or Vav34  pc/h (Equation 13-14 or 13-17)

 Is V3 or Vav34 > 2,700 pc/h? Yes No 
 Is V3 or Vav34 > 1.5 * V12/2 Yes No 

If Yes,V12a =  pc/h (Equation 13-16, 13-18, or 
13-19)

      V12 = VR + (VF - VR)PFD 
LEQ =  (Equation 13-12 or 13-13) 

PFD = 0.260  using Equation (Exhibit 13-7) 

V12 = 3764  pc/h 

V3 or Vav34 1946  pc/h (Equation 13-14 or 13-17)

 Is V3 or Vav34 > 2,700 pc/h? Yes No 
 Is V3 or Vav34 > 1.5 * V12/2 Yes No 

If Yes,V12a =  pc/h (Equation 13-16, 13-18, or 13-
19)

Capacity Checks Capacity Checks
 Actual Capacity LOS F?  Actual Capacity LOS F?

VFO   Exhibit 13-8   

VF 7657  Exhibit 13-8 9400 No  
VFO = VF - VR 5261  Exhibit 13-8 9400  No  

VR 2396  Exhibit 13-10 4000 No  

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
 Actual Max Desirable Violation?  Actual Max Desirable Violation? 

VR12   Exhibit 13-8   V12 3764  Exhibit 13-8 4400:All No  
Level of Service Determination (if not F) Level of Service Determination (if not F)

DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA

DR = (pc/mi/ln) 

LOS = (Exhibit 13-2) 

DR = 4.252 + 0.0086 V12 - 0.009 LD 
DR = 9.6 (pc/mi/ln) 
LOS = A (Exhibit 13-2) 

Speed Determination Speed Determination

MS = (Exibit 13-11) 

SR= mph (Exhibit 13-11) 

S0= mph (Exhibit 13-11) 
S = mph (Exhibit 13-13) 

Ds = 0.644 (Exhibit 13-12) 

SR= 50.2 mph (Exhibit 13-12) 

S0= 67.6 mph (Exhibit 13-12) 

S = 57.8 mph (Exhibit 13-13) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information 
Analyst SP  Freeway/Dir of Travel I-4 WB  
Agency or Company HDR Inc.  Junction 9 I-4 On Ramp from SR 535  
Date Performed 6/20/2014 4:00:05 PM  Jurisdiction FDOT  
Analysis Time Period PM  Analysis Year 2011  
Project Description    I-4 SAMR Re-Eval 

Inputs

Upstream Adj Ramp

Yes On

No Off

Lup =   ft 

Vu =  veh/h 

Freeway Number of Lanes, N 3 

Ramp Number of Lanes, N 1 

Acceleration Lane Length, LA 1500 

Deceleration Lane Length LD

Freeway Volume, VF 4186 

Ramp Volume, VR 724 

Freeway Free-Flow Speed, SFF 65.0 

Ramp Free-Flow Speed, SFR 50.0 

Downstream Adj 
Ramp

Yes On

No Off

Ldown = 3067   ft 

VD = 647  veh/h

Conversion to pc/h Under Base Conditions

 (pc/h) V 
(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 4186   0.95  Level  3  0  0.985  0.85  5262  

 Ramp 724   0.95  Level  3  0  0.985  0.85  910  
 UpStream      
 DownStream 647   0.95  Level  3  0  0.985  0.85  813  

Merge Areas Diverge Areas

Estimation of v12 Estimation of v12

V12 = VF ( PFM )

LEQ =   (Equation 13-6 or 13-7)

PFM = 0.619   using Equation  (Exhibit 13-6) 

V12 = 3260   pc/h 

V3 or Vav34
2002   pc/h (Equation 13-14 or 13-
17)

 Is V3 or Vav34 > 2,700 pc/h? Yes No 
 Is V3 or Vav34 > 1.5 * V12/2 Yes No 

If Yes,V12a =   pc/h (Equation 13-16, 13-18, or 
13-19)

      V12 = VR + (VF - VR)PFD 
LEQ =   (Equation 13-12 or 13-13) 

PFD =   using Equation (Exhibit 13-7) 

V12 =   pc/h 

V3 or Vav34    pc/h (Equation 13-14 or 13-17)

 Is V3 or Vav34 > 2,700 pc/h? Yes No 
 Is V3 or Vav34 > 1.5 * V12/2 Yes No 

If Yes,V12a =   pc/h (Equation 13-16, 13-18, or 
13-19)

Capacity Checks Capacity Checks
 Actual Capacity LOS F?  Actual Capacity LOS F?

VFO 6172  Exhibit 13-8  No 

VF  Exhibit 13-8   

VFO = VF - VR  Exhibit 13-8    

VR  Exhibit 13-
10   

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
 Actual Max Desirable Violation?  Actual Max Desirable Violation? 

VR12 4170   Exhibit 13-8 4600:All No V12  Exhibit 13-8   

Level of Service Determination (if not F) Level of Service Determination (if not F)
DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA

DR = 28.2 (pc/mi/ln) 

LOS = D (Exhibit 13-2) 

DR = 4.252 + 0.0086 V12 - 0.009 LD 
DR = (pc/mi/ln) 
LOS = (Exhibit 13-2) 

Speed Determination Speed Determination

MS = 0.423 (Exibit 13-11) 

SR= 55.3 mph (Exhibit 13-11) 

S0= 59.6 mph (Exhibit 13-11) 
S = 56.6 mph (Exhibit 13-13) 

Ds = (Exhibit 13-12) 

SR= mph (Exhibit 13-12) 

S0= mph (Exhibit 13-12) 

S = mph (Exhibit 13-13) 
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                         RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information 
Analyst SP  Freeway/Dir of Travel I-4 WB  
Agency or Company HDR Inc.  Junction 10 SR 536 Off Ramp  
Date Performed 5/22/2014 10:04:52 AM  Jurisdiction FDOT  
Analysis Time Period PM  Analysis Year 2011  
Project Description    I-4 SAMR Re-Eval 

Inputs

Upstream Adj Ramp

Yes On

No Off

Lup =   ft 

Vu =  veh/h 

Freeway Number of Lanes, N 3 

Ramp Number of Lanes, N 2 

Acceleration Lane Length, LA

Deceleration Lane Length LD 1500 

Freeway Volume, VF 4910 

Ramp Volume, VR 647 

Freeway Free-Flow Speed, SFF 65.0 

Ramp Free-Flow Speed, SFR 35.0 

Downstream Adj 
Ramp

Yes On

No Off

Ldown =   ft 

VD =  veh/h

Conversion to pc/h Under Base Conditions

 (pc/h) V 
(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 4910   0.95  Level  3  0  0.985  0.85  6172  

 Ramp 647   0.95  Level  3  0  0.985  0.85  813  
 UpStream          
 DownStream          

Merge Areas Diverge Areas

Estimation of v12 Estimation of v12

V12 = VF ( PFM )

LEQ =  (Equation 13-6 or 13-7)

PFM =  using Equation   (Exhibit 13-6) 

V12 =  pc/h 

V3 or Vav34  pc/h (Equation 13-14 or 13-17)

 Is V3 or Vav34 > 2,700 pc/h? Yes No 
 Is V3 or Vav34 > 1.5 * V12/2 Yes No 

If Yes,V12a =  pc/h (Equation 13-16, 13-18, or 
13-19)

      V12 = VR + (VF - VR)PFD 
LEQ =  (Equation 13-12 or 13-13) 

PFD = 0.450  using Equation (Exhibit 13-7) 

V12 = 3225  pc/h 

V3 or Vav34 2947  pc/h (Equation 13-14 or 13-17)

 Is V3 or Vav34 > 2,700 pc/h? Yes No 
 Is V3 or Vav34 > 1.5 * V12/2 Yes No 

If Yes,V12a = 3526  pc/h (Equation 13-16, 13-18, 
or 13-19)

Capacity Checks Capacity Checks
 Actual Capacity LOS F?  Actual Capacity LOS F?

VFO   Exhibit 13-8   

VF 6172  Exhibit 13-8 7050 No  
VFO = VF - VR 5359  Exhibit 13-8 7050 No  

VR 813  Exhibit 13-10 4000 No  

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
 Actual Max Desirable Violation?  Actual Max Desirable Violation? 

VR12   Exhibit 13-8   V12 3225  Exhibit 13-8 4400:All No  
Level of Service Determination (if not F) Level of Service Determination (if not F)

DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA

DR = (pc/mi/ln) 

LOS = (Exhibit 13-2) 

DR = 4.252 + 0.0086 V12 - 0.009 LD 
DR = 7.6 (pc/mi/ln) 
LOS = A (Exhibit 13-2) 

Speed Determination Speed Determination

MS = (Exibit 13-11) 

SR= mph (Exhibit 13-11) 

S0= mph (Exhibit 13-11) 
S = mph (Exhibit 13-13) 

Ds = 0.501 (Exhibit 13-12) 

SR= 53.5 mph (Exhibit 13-12) 

S0= 64.9 mph (Exhibit 13-12) 

S = 57.8 mph (Exhibit 13-13) 
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                         RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information 
Analyst SP  Freeway/Dir of Travel I-4 WB  
Agency or Company HDR Inc.  Junction 11 Osceola Pkwy Off Ramp  
Date Performed 6/20/2014 4:00:05 PM  Jurisdiction FDOT  
Analysis Time Period PM  Analysis Year 2011  
Project Description    I-4 SAMR Re-Eval 

Inputs

Upstream Adj Ramp

Yes On

No Off

Lup =   ft 

Vu =  veh/h 

Freeway Number of Lanes, N 3 

Ramp Number of Lanes, N 2 

Acceleration Lane Length, LA

Deceleration Lane Length LD 1500 

Freeway Volume, VF 4263 

Ramp Volume, VR 399 

Freeway Free-Flow Speed, SFF 65.0 

Ramp Free-Flow Speed, SFR 35.0 

Downstream Adj 
Ramp

Yes On

No Off

Ldown =   ft 

VD =  veh/h

Conversion to pc/h Under Base Conditions

 (pc/h) V 
(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 4263   0.95  Level  3  0  0.985  0.85  5358  

 Ramp 399   0.95  Level  3  0  0.985  0.85  502  
 UpStream          
 DownStream          

Merge Areas Diverge Areas

Estimation of v12 Estimation of v12

V12 = VF ( PFM )

LEQ =  (Equation 13-6 or 13-7)

PFM =  using Equation   (Exhibit 13-6) 

V12 =  pc/h 

V3 or Vav34  pc/h (Equation 13-14 or 13-17)

 Is V3 or Vav34 > 2,700 pc/h? Yes No 
 Is V3 or Vav34 > 1.5 * V12/2 Yes No 

If Yes,V12a =  pc/h (Equation 13-16, 13-18, or 
13-19)

      V12 = VR + (VF - VR)PFD 
LEQ =  (Equation 13-12 or 13-13) 

PFD = 0.450  using Equation (Exhibit 13-7) 

V12 = 2687  pc/h 

V3 or Vav34 2671  pc/h (Equation 13-14 or 13-17)

 Is V3 or Vav34 > 2,700 pc/h? Yes No 
 Is V3 or Vav34 > 1.5 * V12/2 Yes No 

If Yes,V12a = 3061  pc/h (Equation 13-16, 13-18, 
or 13-19)

Capacity Checks Capacity Checks
 Actual Capacity LOS F?  Actual Capacity LOS F?

VFO   Exhibit 13-8   

VF 5358  Exhibit 13-8 7050 No  
VFO = VF - VR 4856  Exhibit 13-8 7050 No  

VR 502  Exhibit 13-10 4000 No  

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
 Actual Max Desirable Violation?  Actual Max Desirable Violation? 

VR12   Exhibit 13-8   V12 2687  Exhibit 13-8 4400:All No  
Level of Service Determination (if not F) Level of Service Determination (if not F)

DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA

DR = (pc/mi/ln) 

LOS = (Exhibit 13-2) 

DR = 4.252 + 0.0086 V12 - 0.009 LD 
DR = 3.6 (pc/mi/ln) 
LOS = A (Exhibit 13-2) 

Speed Determination Speed Determination

MS = (Exibit 13-11) 

SR= mph (Exhibit 13-11) 

S0= mph (Exhibit 13-11) 
S = mph (Exhibit 13-13) 

Ds = 0.473 (Exhibit 13-12) 

SR= 54.1 mph (Exhibit 13-12) 

S0= 66.2 mph (Exhibit 13-12) 

S = 58.7 mph (Exhibit 13-13) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information 
Analyst SP  Freeway/Dir of Travel I-4 WB  
Agency or Company HDR Inc.  Junction 12 I-4 On Ramp from SR 536  
Date Performed 6/20/2014 4:00:05 PM  Jurisdiction FDOT  
Analysis Time Period PM  Analysis Year 2011  
Project Description    I-4 SAMR Re-Eval 

Inputs

Upstream Adj Ramp

Yes On

No Off

Lup =   ft 

Vu =  veh/h 

Freeway Number of Lanes, N 3 

Ramp Number of Lanes, N 1 

Acceleration Lane Length, LA 1500 

Deceleration Lane Length LD

Freeway Volume, VF 3864 

Ramp Volume, VR 413 

Freeway Free-Flow Speed, SFF 65.0 

Ramp Free-Flow Speed, SFR 50.0 

Downstream Adj 
Ramp

Yes On

No Off

Ldown = 2766   ft 

VD = 1394  veh/h

Conversion to pc/h Under Base Conditions

 (pc/h) V 
(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 3864   0.95  Level  3  0  0.985  0.85  4857  

 Ramp 413   0.95  Level  3  0  0.985  0.85  519  
 UpStream      
 DownStream 1394   0.95  Level  3  0  0.985  0.85  1752  

Merge Areas Diverge Areas

Estimation of v12 Estimation of v12

V12 = VF ( PFM )

LEQ =   (Equation 13-6 or 13-7)

PFM = 0.619   using Equation  (Exhibit 13-6) 

V12 = 3009   pc/h 

V3 or Vav34
1848   pc/h (Equation 13-14 or 13-
17)

 Is V3 or Vav34 > 2,700 pc/h? Yes No 
 Is V3 or Vav34 > 1.5 * V12/2 Yes No 

If Yes,V12a =   pc/h (Equation 13-16, 13-18, or 
13-19)

      V12 = VR + (VF - VR)PFD 
LEQ =   (Equation 13-12 or 13-13) 

PFD =   using Equation (Exhibit 13-7) 

V12 =   pc/h 

V3 or Vav34    pc/h (Equation 13-14 or 13-17)

 Is V3 or Vav34 > 2,700 pc/h? Yes No 
 Is V3 or Vav34 > 1.5 * V12/2 Yes No 

If Yes,V12a =   pc/h (Equation 13-16, 13-18, or 
13-19)

Capacity Checks Capacity Checks
 Actual Capacity LOS F?  Actual Capacity LOS F?

VFO 5376  Exhibit 13-8  No 

VF  Exhibit 13-8   

VFO = VF - VR  Exhibit 13-8    

VR  Exhibit 13-
10   

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
 Actual Max Desirable Violation?  Actual Max Desirable Violation? 

VR12 3528   Exhibit 13-8 4600:All No V12  Exhibit 13-8   

Level of Service Determination (if not F) Level of Service Determination (if not F)
DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA

DR = 23.3 (pc/mi/ln) 

LOS = C (Exhibit 13-2) 

DR = 4.252 + 0.0086 V12 - 0.009 LD 
DR = (pc/mi/ln) 
LOS = (Exhibit 13-2) 

Speed Determination Speed Determination

MS = 0.304 (Exibit 13-11) 

SR= 58.0 mph (Exhibit 13-11) 

S0= 60.1 mph (Exhibit 13-11) 
S = 58.7 mph (Exhibit 13-13) 

Ds = (Exhibit 13-12) 

SR= mph (Exhibit 13-12) 

S0= mph (Exhibit 13-12) 

S = mph (Exhibit 13-13) 
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                         RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information 
Analyst SP  Freeway/Dir of Travel I-4 WB  
Agency or Company HDR Inc.  Junction 13 US 192 Off Ramp  
Date Performed 6/20/2014 4:00:05 PM  Jurisdiction FDOT  
Analysis Time Period PM  Analysis Year 2011  
Project Description    I-4 SAMR Re-Eval 

Inputs

Upstream Adj Ramp

Yes On

No Off

Lup =   ft 

Vu =  veh/h 

Freeway Number of Lanes, N 4 

Ramp Number of Lanes, N 2 

Acceleration Lane Length, LA

Deceleration Lane Length LD 1500 

Freeway Volume, VF 4277 

Ramp Volume, VR 1394 

Freeway Free-Flow Speed, SFF 65.0 

Ramp Free-Flow Speed, SFR 35.0 

Downstream Adj 
Ramp

Yes On

No Off

Ldown =   ft 

VD =  veh/h

Conversion to pc/h Under Base Conditions

 (pc/h) V 
(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 4277   0.95  Level  3  0  0.985  0.85  5376  
 Ramp 1394   0.95  Level  3  0  0.985  0.85  1752  
 UpStream          
 DownStream          

Merge Areas Diverge Areas

Estimation of v12 Estimation of v12

V12 = VF ( PFM )

LEQ =  (Equation 13-6 or 13-7)

PFM =  using Equation   (Exhibit 13-6) 

V12 =  pc/h 

V3 or Vav34  pc/h (Equation 13-14 or 13-17)

 Is V3 or Vav34 > 2,700 pc/h? Yes No 
 Is V3 or Vav34 > 1.5 * V12/2 Yes No 

If Yes,V12a =  pc/h (Equation 13-16, 13-18, or 
13-19)

      V12 = VR + (VF - VR)PFD 
LEQ =  (Equation 13-12 or 13-13) 

PFD = 0.260  using Equation (Exhibit 13-7) 

V12 = 2694  pc/h 

V3 or Vav34 1341  pc/h (Equation 13-14 or 13-17)

 Is V3 or Vav34 > 2,700 pc/h? Yes No 
 Is V3 or Vav34 > 1.5 * V12/2 Yes No 

If Yes,V12a =  pc/h (Equation 13-16, 13-18, or 13-
19)

Capacity Checks Capacity Checks
 Actual Capacity LOS F?  Actual Capacity LOS F?

VFO   Exhibit 13-8   

VF 5376  Exhibit 13-8 9400 No  
VFO = VF - VR 3624  Exhibit 13-8 9400  No  

VR 1752  Exhibit 13-10 4000 No  

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
 Actual Max Desirable Violation?  Actual Max Desirable Violation? 

VR12   Exhibit 13-8   V12 2694  Exhibit 13-8 4400:All No  
Level of Service Determination (if not F) Level of Service Determination (if not F)

DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA

DR = (pc/mi/ln) 

LOS = (Exhibit 13-2) 

DR = 4.252 + 0.0086 V12 - 0.009 LD 
DR = 0.4 (pc/mi/ln) 
LOS = A (Exhibit 13-2) 

Speed Determination Speed Determination

MS = (Exibit 13-11) 

SR= mph (Exhibit 13-11) 

S0= mph (Exhibit 13-11) 
S = mph (Exhibit 13-13) 

Ds = 0.586 (Exhibit 13-12) 

SR= 51.5 mph (Exhibit 13-12) 

S0= 70.0 mph (Exhibit 13-12) 

S = 59.3 mph (Exhibit 13-13) 
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FREEWAY WEAVING WORKSHEET
General Information Site Information

Analyst AR 
Agency/Company HDR 
Date Performed 6/19/2014 
Analysis Time Period 2011 AM 

Freeway/Dir of Travel Eastbound 
Weaving Segment Location SR 536 On Ramp to SR 535 Off 
Analysis Year

Project Description
Inputs

Weaving configuration One-Sided 
Weaving number of lanes, N 4 
Weaving segment length, LS 2616ft
Freeway free-flow speed, FFS 65 mph 

Segment type Freeway
Freeway minimum speed, SMIN 15
Freeway maximum capacity, CIFL 2350
Terrain type Level

Conversions to pc/h Under Base Conditions
V (veh/h) PHF Truck (%) RV (%) E T E R fHV fp v (pc/h)

VFF 3315  0.95  3  0  1.5  1.2  0.985  0.85  4167  
VRF 536  0.95  3  0  1.5  1.2  0.985  0.85  674  
VFR 447  0.95  3  0  1.5  1.2  0.985  0.85  562  
VRR 20  0.95  3  0  1.5  1.2  0.985  0.85  25  
VNW 4192 V = 5428  
VW 1236  
VR 0.228  
Configuration Characteristics
Minimum maneuver lanes, NWL 2 lc
Interchange density, ID 0.7 int/mi
Minimum RF lane changes, LCRF 1 lc/pc
Minimum FR lane changes, LCFR 1 lc/pc
Minimum RR lane changes, LCRR lc/pc

Minimum weaving lane changes, LCMIN 1236 lc/h
Weaving lane changes, LCW 1695 lc/h
Non-weaving lane changes, LCNW 1511 lc/h
Total lane changes, LCALL 3206 lc/h
Non-weaving vehicle index, INW 768 

Weaving Segment Speed, Density, Level of Service, and Capacity
Weaving segment flow rate, v 5428 pc/h
Weaving segment capacity, cw 7306 veh/h
Weaving segment v/c ratio 0.622 
Weaving segment density, D 26.8 pc/mi/ln
Level of Service, LOS  C  

Weaving intensity factor, W 0.265 
Weaving segment speed, S 50.6 mph
Average weaving speed, SW 54.5 mph
Average non-weaving speed, SNW 49.6 mph
Maximum weaving length, LMAX 4821 ft

Notes
a. Weaving segments longer than the calculated maximum length should be treated as isolated merge and diverge areas using the procedures of 
Chapter 13, "Freeway Merge and Diverge Segments".   
b. For volumes that exceed the weaving segment capacity, the level of service is "F".
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FREEWAY WEAVING WORKSHEET
General Information Site Information

Analyst
Agency/Company HDR 
Date Performed 6/19/2014 
Analysis Time Period 2011 AM 

Freeway/Dir of Travel Westbound 
Weaving Segment Location SR 535 On Ramp to SR 536 Off 
Analysis Year

Project Description
Inputs

Weaving configuration One-Sided 
Weaving number of lanes, N 4 
Weaving segment length, LS 3081ft
Freeway free-flow speed, FFS 65 mph 

Segment type Freeway
Freeway minimum speed, SMIN 15
Freeway maximum capacity, CIFL 2350
Terrain type Level

Conversions to pc/h Under Base Conditions
V (veh/h) PHF Truck (%) RV (%) E T E R fHV fp v (pc/h)

VFF 1994  0.95  3  0  1.5  1.2  0.985  0.85  2506  
VRF 739  0.95  3  0  1.5  1.2  0.985  0.85  929  
VFR 1144  0.95  3  0  1.5  1.2  0.985  0.85  1438  
VRR 20  0.95  3  0  1.5  1.2  0.985  0.85  25  
VNW 2531 V = 4898  
VW 2367  
VR 0.483  
Configuration Characteristics
Minimum maneuver lanes, NWL 3 lc
Interchange density, ID 0.5 int/mi
Minimum RF lane changes, LCRF 1 lc/pc
Minimum FR lane changes, LCFR 0 lc/pc
Minimum RR lane changes, LCRR lc/pc

Minimum weaving lane changes, LCMIN 929 lc/h
Weaving lane changes, LCW 1384 lc/h
Non-weaving lane changes, LCNW 1421 lc/h
Total lane changes, LCALL 2805 lc/h
Non-weaving vehicle index, INW 390 

Weaving Segment Speed, Density, Level of Service, and Capacity
Weaving segment flow rate, v 4898 pc/h
Weaving segment capacity, cw 6065 veh/h
Weaving segment v/c ratio 0.676 
Weaving segment density, D 22.6 pc/mi/ln
Level of Service, LOS  C  

Weaving intensity factor, W 0.210 
Weaving segment speed, S 54.2 mph
Average weaving speed, SW 56.3 mph
Average non-weaving speed, SNW 52.4 mph
Maximum weaving length, LMAX 6065 ft

Notes
a. Weaving segments longer than the calculated maximum length should be treated as isolated merge and diverge areas using the procedures of 
Chapter 13, "Freeway Merge and Diverge Segments".   
b. For volumes that exceed the weaving segment capacity, the level of service is "F".
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FREEWAY WEAVING WORKSHEET
General Information Site Information

Analyst AR 
Agency/Company HDR 
Date Performed 6/19/2014 
Analysis Time Period 2011 PM 

Freeway/Dir of Travel Eastbound 
Weaving Segment Location SR 536 On Ramp to SR 535 Off 
Analysis Year

Project Description
Inputs

Weaving configuration One-Sided 
Weaving number of lanes, N 4 
Weaving segment length, LS 2616ft
Freeway free-flow speed, FFS 65 mph 

Segment type Freeway
Freeway minimum speed, SMIN 15
Freeway maximum capacity, CIFL 2350
Terrain type Level

Conversions to pc/h Under Base Conditions
V (veh/h) PHF Truck (%) RV (%) E T E R fHV fp v (pc/h)

VFF 2672  0.95  3  0  1.5  1.2  0.985  0.85  3359  
VRF 1648  0.95  3  0  1.5  1.2  0.985  0.85  2071  
VFR 1223  0.95  3  0  1.5  1.2  0.985  0.85  1537  
VRR 20  0.95  3  0  1.5  1.2  0.985  0.85  25  
VNW 3384 V = 6992  
VW 3608  
VR 0.516  
Configuration Characteristics
Minimum maneuver lanes, NWL 2 lc
Interchange density, ID 0.7 int/mi
Minimum RF lane changes, LCRF 1 lc/pc
Minimum FR lane changes, LCFR 1 lc/pc
Minimum RR lane changes, LCRR lc/pc

Minimum weaving lane changes, LCMIN lc/h
Weaving lane changes, LCW lc/h
Non-weaving lane changes, LCNW lc/h
Total lane changes, LCALL lc/h
Non-weaving vehicle index, INW

Weaving Segment Speed, Density, Level of Service, and Capacity
Weaving segment flow rate, v 6992 pc/h
Weaving segment capacity, cw 3895 veh/h
Weaving segment v/c ratio 1.503 
Weaving segment density, D pc/mi/ln
Level of Service, LOS  F  

Weaving intensity factor, W 
Weaving segment speed, S mph
Average weaving speed, SW mph
Average non-weaving speed, SNW mph
Maximum weaving length, LMAX 8014 ft

Notes
a. Weaving segments longer than the calculated maximum length should be treated as isolated merge and diverge areas using the procedures of 
Chapter 13, "Freeway Merge and Diverge Segments".   
b. For volumes that exceed the weaving segment capacity, the level of service is "F".
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FREEWAY WEAVING WORKSHEET
General Information Site Information

Analyst AR 
Agency/Company HDR 
Date Performed 6/19/2014 
Analysis Time Period 2011 PM 

Freeway/Dir of Travel Westbound 
Weaving Segment Location SR 535 On Ramp to SR 536 Off 
Analysis Year

Project Description
Inputs

Weaving configuration One-Sided 
Weaving number of lanes, N 4 
Weaving segment length, LS 3081ft
Freeway free-flow speed, FFS 65 mph 

Segment type Freeway
Freeway minimum speed, SMIN 15
Freeway maximum capacity, CIFL 2350
Terrain type Level

Conversions to pc/h Under Base Conditions
V (veh/h) PHF Truck (%) RV (%) E T E R fHV fp v (pc/h)

VFF 3559  0.95  3  0  1.5  1.2  0.985  0.85  4474  
VRF 704  0.95  3  0  1.5  1.2  0.985  0.85  885  
VFR 627  0.95  3  0  1.5  1.2  0.985  0.85  788  
VRR 20  0.95  3  0  1.5  1.2  0.985  0.85  25  
VNW 4499 V = 6172  
VW 1673  
VR 0.271  
Configuration Characteristics
Minimum maneuver lanes, NWL 3 lc
Interchange density, ID 0.5 int/mi
Minimum RF lane changes, LCRF 1 lc/pc
Minimum FR lane changes, LCFR 0 lc/pc
Minimum RR lane changes, LCRR lc/pc

Minimum weaving lane changes, LCMIN 885 lc/h
Weaving lane changes, LCW 1340 lc/h
Non-weaving lane changes, LCNW 1826 lc/h
Total lane changes, LCALL 3166 lc/h
Non-weaving vehicle index, INW 693 

Weaving Segment Speed, Density, Level of Service, and Capacity
Weaving segment flow rate, v 6172 pc/h
Weaving segment capacity, cw 7711 veh/h
Weaving segment v/c ratio 0.670 
Weaving segment density, D 29.5 pc/mi/ln
Level of Service, LOS  D  

Weaving intensity factor, W 0.231 
Weaving segment speed, S 52.3 mph
Average weaving speed, SW 55.6 mph
Average non-weaving speed, SNW 51.2 mph
Maximum weaving length, LMAX 3710 ft

Notes
a. Weaving segments longer than the calculated maximum length should be treated as isolated merge and diverge areas using the procedures of 
Chapter 13, "Freeway Merge and Diverge Segments".   
b. For volumes that exceed the weaving segment capacity, the level of service is "F".
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HCM 2010 Signalized Intersection Summary Existing Conditions
15: World Center Dr & SR 536 AM Peak-Hour

Synchro 8 Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (veh/h) 111 338 6 9 1184 265 30 10 14 45 7 47
Number 5 2 12 1 6 16 3 8 18 7 4 14
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1863 1827 1863 1863 1845 1863 1845 1755 1900 1743 1863 1827
Adj Flow Rate, veh/h 121 367 7 10 1287 288 33 11 15 49 8 51
Adj No. of Lanes 1 3 1 1 3 1 1 1 0 1 1 1
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Percent Heavy Veh, % 2 4 2 2 3 2 3 10 10 9 2 4
Cap, veh/h 145 3308 1050 79 3150 991 150 25 34 142 99 82
Arrive On Green 0.08 0.66 0.66 0.04 0.63 0.63 0.03 0.04 0.04 0.04 0.05 0.05
Sat Flow, veh/h 1774 4988 1583 1774 5036 1583 1757 674 919 1660 1863 1553
Grp Volume(v), veh/h 121 367 7 10 1287 288 33 0 26 49 8 51
Grp Sat Flow(s),veh/h/ln 1774 1663 1583 1774 1679 1583 1757 0 1593 1660 1863 1553
Q Serve(g_s), s 8.9 3.5 0.1 0.7 17.1 11.0 2.4 0.0 2.1 3.7 0.5 4.3
Cycle Q Clear(g_c), s 8.9 3.5 0.1 0.7 17.1 11.0 2.4 0.0 2.1 3.7 0.5 4.3
Prop In Lane 1.00 1.00 1.00 1.00 1.00 0.58 1.00 1.00
Lane Grp Cap(c), veh/h 145 3308 1050 79 3150 991 150 0 59 142 99 82
V/C Ratio(X) 0.84 0.11 0.01 0.13 0.41 0.29 0.22 0.00 0.44 0.35 0.08 0.62
Avail Cap(c_a), veh/h 239 3308 1050 174 3150 991 213 0 150 176 176 146
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 60.0 8.1 2.9 60.9 12.5 11.4 59.3 0.0 62.5 58.7 59.8 61.5
Incr Delay (d2), s/veh 5.3 0.1 0.0 0.3 0.4 0.7 0.7 0.0 5.0 1.4 0.3 7.4
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 4.6 1.7 0.1 0.4 8.0 5.0 1.2 0.0 1.0 1.8 0.3 2.0
LnGrp Delay(d),s/veh 65.3 8.2 2.9 61.1 12.9 12.1 60.0 0.0 67.5 60.1 60.1 68.9
LnGrp LOS E A A E B B E E E E E
Approach Vol, veh/h 495 1585 59 108
Approach Delay, s/veh 22.1 13.0 63.3 64.3
Approach LOS C B E E

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s 30.3 95.0 10.2 14.5 17.9 107.3 12.3 12.4
Change Period (Y+Rc), s 7.0 7.0 6.7 7.5 7.1 7.0 7.5 * 7.5
Max Green Setting (Gmax), s 13.0 88.0 8.3 12.5 17.9 83.0 7.5 * 13
Max Q Clear Time (g_c+I1), s 2.7 5.5 4.4 6.3 10.9 19.1 5.7 4.1
Green Ext Time (p_c), s 6.1 2.3 0.0 0.1 0.0 12.6 0.0 0.1

Intersection Summary
HCM 2010 Ctrl Delay 18.8
HCM 2010 LOS B

Notes
* HCM 2010 computational engine requires equal clearance times for the phases crossing the barrier.



HCM 2010 Signalized Intersection Summary Existing Conditions
16: SR 535 & Palm Pkwy AM Peak-Hour

Synchro 8 Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (veh/h) 200 239 381 235 95 32 605 732 217 16 1430 182
Number 3 8 18 7 4 14 1 6 16 5 2 12
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1863 1863 1863 1810 1863 1900 1827 1863 1776 1776 1863 1863
Adj Flow Rate, veh/h 220 263 0 258 104 35 665 804 0 18 1571 0
Adj No. of Lanes 2 1 1 2 2 0 2 2 1 1 2 1
Peak Hour Factor 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91
Percent Heavy Veh, % 2 2 2 5 2 2 4 2 7 7 2 2
Cap, veh/h 659 296 251 314 159 51 618 1709 729 104 1267 567
Arrive On Green 0.19 0.16 0.00 0.09 0.06 0.06 0.31 0.81 0.00 0.06 0.36 0.00
Sat Flow, veh/h 3442 1863 1583 3343 2632 850 3375 3539 1509 1691 3539 1583
Grp Volume(v), veh/h 220 263 0 258 69 70 665 804 0 18 1571 0
Grp Sat Flow(s),veh/h/ln 1721 1863 1583 1672 1770 1713 1688 1770 1509 1691 1770 1583
Q Serve(g_s), s 7.3 18.2 0.0 10.0 5.0 5.3 24.1 9.3 0.0 1.3 47.1 0.0
Cycle Q Clear(g_c), s 7.3 18.2 0.0 10.0 5.0 5.3 24.1 9.3 0.0 1.3 47.1 0.0
Prop In Lane 1.00 1.00 1.00 0.50 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 659 296 251 314 107 103 618 1709 729 104 1267 567
V/C Ratio(X) 0.33 0.89 0.00 0.82 0.64 0.68 1.08 0.47 0.00 0.17 1.24 0.00
Avail Cap(c_a), veh/h 659 473 402 465 488 473 618 1709 729 104 1267 567
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.67 1.67 1.67 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 0.00 1.00 1.00 1.00 0.85 0.85 0.00 1.00 1.00 0.00
Uniform Delay (d), s/veh 45.9 54.2 0.0 58.5 60.4 60.6 45.6 7.5 0.0 58.5 42.2 0.0
Incr Delay (d2), s/veh 0.1 7.7 0.0 6.7 5.4 6.6 55.4 0.8 0.0 0.3 114.7 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 3.5 10.0 0.0 4.9 2.6 2.7 15.8 4.5 0.0 0.6 43.1 0.0
LnGrp Delay(d),s/veh 46.0 61.9 0.0 65.2 65.8 67.1 101.1 8.3 0.0 58.8 157.0 0.0
LnGrp LOS D E E E E F A E F
Approach Vol, veh/h 483 397 1469 1589
Approach Delay, s/veh 54.7 65.6 50.3 155.9
Approach LOS D E D F

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s 49.5 54.0 31.9 14.6 33.5 70.0 19.0 27.5
Change Period (Y+Rc), s * 6.9 * 6.9 * 6.7 * 6.7 * 6.9 * 6.5 * 6.7 * 6.6
Max Green Setting (Gmax), s * 24 * 47 * 15 * 36 * 8.1 * 64 * 18 * 33
Max Q Clear Time (g_c+I1), s 26.1 49.1 9.3 7.3 3.3 11.3 12.0 20.2
Green Ext Time (p_c), s 0.0 0.0 0.7 0.6 0.6 6.2 0.4 0.7

Intersection Summary
HCM 2010 Ctrl Delay 95.0
HCM 2010 LOS F

Notes
* HCM 2010 computational engine requires equal clearance times for the phases crossing the barrier.



HCM 2010 Signalized Intersection Summary Existing Conditions
17: SR 535 & Hotel Plaza Blvd/Hotel Plaza AM Peak-Hour

Synchro 8 Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (veh/h) 104 32 331 62 66 16 569 1434 89 55 1691 300
Number 3 8 18 7 4 14 1 6 16 5 2 12
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1776 1827 1792 1845 1770 1900 1827 1827 1863 1776 1845 1845
Adj Flow Rate, veh/h 109 34 348 65 69 17 599 1509 94 58 1780 316
Adj No. of Lanes 1 1 2 1 2 0 2 3 1 1 3 1
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Percent Heavy Veh, % 7 4 6 3 4 4 4 4 2 7 3 3
Cap, veh/h 154 166 854 107 164 39 768 2788 885 74 1889 588
Arrive On Green 0.09 0.09 0.09 0.06 0.06 0.06 0.46 1.00 1.00 0.09 0.75 0.75
Sat Flow, veh/h 1691 1827 2682 1757 2696 642 3375 4988 1583 1691 5036 1568
Grp Volume(v), veh/h 109 34 348 65 42 44 599 1509 94 58 1780 316
Grp Sat Flow(s),veh/h/ln 1691 1827 1341 1757 1681 1656 1688 1663 1583 1691 1679 1568
Q Serve(g_s), s 6.5 1.8 0.0 3.7 2.5 2.6 15.5 0.0 0.0 3.5 31.3 8.8
Cycle Q Clear(g_c), s 6.5 1.8 0.0 3.7 2.5 2.6 15.5 0.0 0.0 3.5 31.3 8.8
Prop In Lane 1.00 1.00 1.00 0.39 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 154 166 854 107 102 101 768 2788 885 74 1889 588
V/C Ratio(X) 0.71 0.21 0.41 0.61 0.41 0.44 0.78 0.54 0.11 0.79 0.94 0.54
Avail Cap(c_a), veh/h 220 238 959 617 590 581 1162 2788 885 308 1889 588
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 2.00 2.00 2.00 2.00 2.00 2.00
Upstream Filter(I) 0.99 0.99 0.99 1.00 1.00 1.00 0.69 0.69 0.69 0.22 0.22 0.22
Uniform Delay (d), s/veh 45.8 43.7 27.7 47.5 46.9 47.0 26.1 0.0 0.0 46.9 12.0 9.2
Incr Delay (d2), s/veh 5.9 0.6 0.3 5.5 2.6 3.0 1.4 0.5 0.2 4.1 3.0 0.8
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 3.3 0.9 3.9 2.0 1.2 1.3 7.3 0.1 0.0 1.7 14.1 3.7
LnGrp Delay(d),s/veh 51.7 44.3 28.0 53.0 49.6 49.9 27.4 0.5 0.2 51.0 15.0 10.0
LnGrp LOS D D C D D D C A A D B A
Approach Vol, veh/h 491 151 2202 2154
Approach Delay, s/veh 34.4 51.2 7.8 15.3
Approach LOS C D A B

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 4 5 6 8
Phs Duration (G+Y+Rc), s 76.2 45.0 12.9 10.6 110.6 15.9
Change Period (Y+Rc), s * 6.3 6.1 6.6 * 6.1 6.3 6.5
Max Green Setting (Gmax), s * 36 38.9 36.4 * 19 55.7 13.5
Max Q Clear Time (g_c+I1), s 17.5 33.3 5.7 5.5 2.0 8.5
Green Ext Time (p_c), s 6.1 4.8 0.6 0.1 22.1 0.9

Intersection Summary
HCM 2010 Ctrl Delay 15.0
HCM 2010 LOS B

Notes
* HCM 2010 computational engine requires equal clearance times for the phases crossing the barrier.



HCM 2010 Signalized Intersection Summary Existing Conditions
18: I-4 WB on-ramp from SR 535 /I-4 WB off-ramp to SR 535 & SR 535 AM Peak-Hour

Synchro 8 Report

Movement NBL NBT NBR SBL SBT SBR NEL NET NER SWL SWT SWR
Lane Configurations
Volume (veh/h) 145 1219 0 0 1470 614 0 0 0 699 0 873
Number 1 6 16 5 2 12 7 4 14
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1863 1863 0 0 1863 1863 1810 0 1845
Adj Flow Rate, veh/h 153 1283 0 0 1547 0 736 0 919
Adj No. of Lanes 1 3 0 0 5 1 2 0 2
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Percent Heavy Veh, % 2 2 0 0 2 2 5 0 3
Cap, veh/h 178 2691 0 0 2798 587 1189 0 981
Arrive On Green 0.10 0.53 0.00 0.00 0.74 0.00 0.36 0.00 0.36
Sat Flow, veh/h 1774 5253 0 0 7898 1583 3343 0 2760
Grp Volume(v), veh/h 153 1283 0 0 1547 0 736 0 919
Grp Sat Flow(s),veh/h/ln 1774 1695 0 0 1509 1583 1672 0 1380
Q Serve(g_s), s 12.5 23.3 0.0 0.0 13.2 0.0 26.7 0.0 47.2
Cycle Q Clear(g_c), s 12.5 23.3 0.0 0.0 13.2 0.0 26.7 0.0 47.2
Prop In Lane 1.00 0.00 0.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 178 2691 0 0 2798 587 1189 0 981
V/C Ratio(X) 0.86 0.48 0.00 0.00 0.55 0.00 0.62 0.00 0.94
Avail Cap(c_a), veh/h 321 2691 0 0 2798 587 1265 0 1044
HCM Platoon Ratio 1.00 1.00 1.00 1.00 2.00 2.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 0.00 0.00 0.58 0.00 1.00 0.00 1.00
Uniform Delay (d), s/veh 65.0 21.7 0.0 0.0 13.6 0.0 39.0 0.0 45.6
Incr Delay (d2), s/veh 11.4 0.6 0.0 0.0 0.5 0.0 0.7 0.0 14.3
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 6.7 11.1 0.0 0.0 5.3 0.0 12.5 0.0 19.9
LnGrp Delay(d),s/veh 76.3 22.4 0.0 0.0 14.1 0.0 39.7 0.0 59.9
LnGrp LOS E C B D E
Approach Vol, veh/h 1436 1547 1655
Approach Delay, s/veh 28.1 14.1 50.9
Approach LOS C B D

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 4 6
Phs Duration (G+Y+Rc), s 23.2 65.1 61.7 88.3
Change Period (Y+Rc), s 8.5 7.4 9.5 7.4
Max Green Setting (Gmax), s 26.5 42.6 55.5 77.6
Max Q Clear Time (g_c+I1), s 14.5 15.2 49.2 25.3
Green Ext Time (p_c), s 0.3 22.4 3.0 36.7

Intersection Summary
HCM 2010 Ctrl Delay 31.6
HCM 2010 LOS C



HCM 2010 Signalized Intersection Summary Existing Conditions
19: I-4 EB off-ramp AM Peak-Hour

Synchro 8 Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (veh/h) 293 90 84 71 0 215 0 1678 106 219 1367 0
Number 7 4 14 3 8 18 5 2 12 1 6 16
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1845 1667 1681 1776 0 1792 0 1863 1681 1827 1845 0
Adj Flow Rate, veh/h 326 100 0 79 0 0 0 1864 118 243 1519 0
Adj No. of Lanes 2 2 1 2 0 1 0 3 1 2 3 0
Peak Hour Factor 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90
Percent Heavy Veh, % 3 14 13 7 0 6 0 2 13 4 3 0
Cap, veh/h 377 145 65 122 0 0 0 3129 933 300 3814 0
Arrive On Green 0.11 0.05 0.00 0.04 0.00 0.00 0.00 1.00 1.00 0.09 0.76 0.00
Sat Flow, veh/h 3408 3167 1429 3281 79 0 5253 1429 3375 5202 0
Grp Volume(v), veh/h 326 100 0 79 67.1 0 1864 118 243 1519 0
Grp Sat Flow(s),veh/h/ln 1704 1583 1429 1640 E 0 1695 1429 1688 1679 0
Q Serve(g_s), s 12.6 4.2 0.0 3.2 0.0 0.0 0.0 9.5 14.0 0.0
Cycle Q Clear(g_c), s 12.6 4.2 0.0 3.2 0.0 0.0 0.0 9.5 14.0 0.0
Prop In Lane 1.00 1.00 1.00 0.00 1.00 1.00 0.00
Lane Grp Cap(c), veh/h 377 145 65 122 0 3129 933 300 3814 0
V/C Ratio(X) 0.86 0.69 0.00 0.65 0.00 0.60 0.13 0.81 0.40 0.00
Avail Cap(c_a), veh/h 435 236 107 419 0 3129 933 476 3814 0
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 2.00 2.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 0.00 1.00 0.00 0.85 0.85 1.00 1.00 0.00
Uniform Delay (d), s/veh 58.6 63.0 0.0 63.6 0.0 0.0 0.0 59.9 5.7 0.0
Incr Delay (d2), s/veh 14.0 3.6 0.0 3.5 0.0 0.7 0.2 5.5 0.3 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 6.7 1.9 0.0 1.5 0.0 0.2 0.1 4.7 6.6 0.0
LnGrp Delay(d),s/veh 72.6 66.6 0.0 67.1 0.0 0.7 0.2 65.5 6.0 0.0
LnGrp LOS E E E A A E A
Approach Vol, veh/h 426 1982 1762
Approach Delay, s/veh 71.2 0.7 14.2
Approach LOS E A B

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 3 4 6 7
Phs Duration (G+Y+Rc), s 19.0 104.9 12.9 13.1 124.0 26.0
Change Period (Y+Rc), s * 7.1 6.5 7.9 7.0 6.5 7.9
Max Green Setting (Gmax), s * 19 75.5 17.1 10.0 101.5 17.1
Max Q Clear Time (g_c+I1), s 11.5 2.0 5.2 6.2 16.0 14.6
Green Ext Time (p_c), s 0.5 58.8 0.1 0.1 66.1 0.2

Intersection Summary
HCM 2010 Ctrl Delay 14.6
HCM 2010 LOS B

Notes
* HCM 2010 computational engine requires equal clearance times for the phases crossing the barrier.



HCM 2010 Signalized Intersection Summary Existing Conditions
20: SR 535 & Meadow Creek AM Peak-Hour

Synchro 8 Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (veh/h) 77 0 28 22 0 39 41 1668 6 40 1401 81
Number 3 8 18 7 4 14 1 6 16 5 2 12
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1610 1473 1900 1900 1863 1900 1776 1863 1900 1845 1712 1667
Adj Flow Rate, veh/h 85 0 31 24 0 43 45 1833 7 44 1540 89
Adj No. of Lanes 1 1 0 0 1 0 1 3 0 1 3 1
Peak Hour Factor 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91
Percent Heavy Veh, % 18 2 2 2 2 2 7 2 2 3 11 14
Cap, veh/h 174 0 161 97 19 127 58 3436 13 60 3073 931
Arrive On Green 0.13 0.00 0.13 0.13 0.00 0.13 0.03 0.66 0.66 0.03 0.66 0.66
Sat Flow, veh/h 1174 0 1252 405 148 991 1691 5229 20 1757 4673 1417
Grp Volume(v), veh/h 85 0 31 67 0 0 45 1188 652 44 1540 89
Grp Sat Flow(s),veh/h/ln 1174 0 1252 1543 0 0 1691 1695 1859 1757 1558 1417
Q Serve(g_s), s 7.7 0.0 2.4 0.6 0.0 0.0 2.8 20.0 20.0 2.7 18.2 2.5
Cycle Q Clear(g_c), s 11.6 0.0 2.4 4.0 0.0 0.0 2.8 20.0 20.0 2.7 18.2 2.5
Prop In Lane 1.00 1.00 0.36 0.64 1.00 0.01 1.00 1.00
Lane Grp Cap(c), veh/h 174 0 161 243 0 0 58 2227 1221 60 3073 931
V/C Ratio(X) 0.49 0.00 0.19 0.28 0.00 0.00 0.78 0.53 0.53 0.74 0.50 0.10
Avail Cap(c_a), veh/h 529 0 539 697 0 0 207 2227 1221 213 3073 931
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 0.00 1.00 1.00 0.00 0.00 1.00 1.00 1.00 0.90 0.90 0.90
Uniform Delay (d), s/veh 48.0 0.0 42.0 42.7 0.0 0.0 51.7 9.8 9.8 51.7 9.4 6.8
Incr Delay (d2), s/veh 1.3 0.0 0.4 0.4 0.0 0.0 8.0 0.9 1.7 5.9 0.5 0.2
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 2.5 0.0 0.8 1.8 0.0 0.0 1.5 9.5 10.7 1.4 7.9 1.0
LnGrp Delay(d),s/veh 49.3 0.0 42.4 43.1 0.0 0.0 59.6 10.7 11.4 57.5 10.0 6.9
LnGrp LOS D D D E B B E A A
Approach Vol, veh/h 116 67 1885 1673
Approach Delay, s/veh 47.5 43.1 12.1 11.1
Approach LOS D D B B

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 4 5 6 8
Phs Duration (G+Y+Rc), s 10.5 119.1 20.4 10.6 119.1 20.4
Change Period (Y+Rc), s 6.8 * 6.1 6.5 6.9 * 6.1 6.5
Max Green Setting (Gmax), s 13.2 * 71 46.5 13.1 * 71 46.5
Max Q Clear Time (g_c+I1), s 4.8 20.2 6.0 4.7 22.0 13.6
Green Ext Time (p_c), s 0.0 42.5 0.7 0.0 41.2 0.7

Intersection Summary
HCM 2010 Ctrl Delay 13.3
HCM 2010 LOS B

Notes
* HCM 2010 computational engine requires equal clearance times for the phases crossing the barrier.



HCM 2010 Signalized Intersection Summary Existing Conditions
307: Team Disney/Entrance 3 & Buena Vista Drive AM Peak-Hour

Synchro 8 Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (veh/h) 29 381 115 135 434 26 48 0 40 18 4 3
Number 1 6 16 5 2 12 7 4 14 3 8 18
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1810 1787 1900 1900 1656 1900 1545 1900 1267 1712 1665 1900
Adj Flow Rate, veh/h 32 414 125 147 472 28 52 0 43 20 4 3
Adj No. of Lanes 2 3 0 1 3 0 1 1 1 1 1 0
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Percent Heavy Veh, % 5 7 7 0 15 15 23 0 50 11 0 0
Cap, veh/h 742 905 263 402 1052 62 152 197 112 78 42 32
Arrive On Green 0.07 0.08 0.08 0.22 0.24 0.24 0.10 0.00 0.10 0.05 0.05 0.05
Sat Flow, veh/h 3343 3756 1092 1810 4368 257 1471 1900 1077 1630 884 663
Grp Volume(v), veh/h 32 356 183 147 325 175 52 0 43 20 0 7
Grp Sat Flow(s),veh/h/ln 1672 1626 1595 1810 1507 1611 1471 1900 1077 1630 0 1548
Q Serve(g_s), s 0.6 6.5 6.8 4.3 5.7 5.8 2.0 0.0 2.3 0.7 0.0 0.3
Cycle Q Clear(g_c), s 0.6 6.5 6.8 4.3 5.7 5.8 2.0 0.0 2.3 0.7 0.0 0.3
Prop In Lane 1.00 0.68 1.00 0.16 1.00 1.00 1.00 0.43
Lane Grp Cap(c), veh/h 742 784 384 402 726 388 152 197 112 78 0 74
V/C Ratio(X) 0.04 0.45 0.48 0.37 0.45 0.45 0.34 0.00 0.39 0.26 0.00 0.09
Avail Cap(c_a), veh/h 806 1202 589 610 1404 750 284 366 208 262 0 249
HCM Platoon Ratio 0.33 0.33 0.33 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 0.99 0.99 0.99 1.00 0.00 1.00 1.00 0.00 1.00
Uniform Delay (d), s/veh 22.7 24.7 24.9 20.5 20.1 20.1 25.9 0.0 26.1 28.6 0.0 28.3
Incr Delay (d2), s/veh 0.0 1.9 4.2 0.8 2.0 3.7 1.9 0.0 3.1 3.6 0.0 1.2
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 0.3 3.1 3.5 2.2 2.5 2.9 0.9 0.0 0.8 0.4 0.0 0.1
LnGrp Delay(d),s/veh 22.7 26.6 29.0 21.3 22.1 23.8 27.8 0.0 29.1 32.2 0.0 29.5
LnGrp LOS C C C C C C C C C C
Approach Vol, veh/h 571 647 95 27
Approach Delay, s/veh 27.2 22.4 28.4 31.5
Approach LOS C C C C

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 4 5 6 8
Phs Duration (G+Y+Rc), s 47.6 21.0 12.5 47.6 21.0 9.0
Change Period (Y+Rc), s 6.0 6.0 6.0 6.0 6.0 6.0
Max Green Setting (Gmax), s 15.0 29.0 12.0 21.0 23.0 10.0
Max Q Clear Time (g_c+I1), s 2.6 7.8 4.3 6.3 8.8 2.7
Green Ext Time (p_c), s 0.6 4.4 0.2 0.7 4.0 0.0

Intersection Summary
HCM 2010 Ctrl Delay 25.0
HCM 2010 LOS C



HCM 2010 Signalized Intersection Summary Existing Conditions
308: Buena Vista Drive & Entrance 4 AM Peak-Hour

Synchro 8 Report

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Volume (veh/h) 43 510 473 12 15 37
Number 1 6 2 12 3 18
Initial Q (Qb), veh 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1845 1827 1644 1900 1357 1532
Adj Flow Rate, veh/h 47 554 514 13 16 40
Adj No. of Lanes 2 3 3 0 1 1
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Percent Heavy Veh, % 3 4 16 16 40 24
Cap, veh/h 509 3158 1555 39 117 118
Arrive On Green 0.30 1.00 0.46 0.46 0.09 0.09
Sat Flow, veh/h 3408 5152 4649 113 1293 1302
Grp Volume(v), veh/h 47 554 341 186 16 40
Grp Sat Flow(s),veh/h/ln 1704 1663 1496 1623 1293 1302
Q Serve(g_s), s 0.4 0.0 3.2 3.2 0.5 1.3
Cycle Q Clear(g_c), s 0.4 0.0 3.2 3.2 0.5 1.3
Prop In Lane 1.00 0.07 1.00 1.00
Lane Grp Cap(c), veh/h 509 3158 1033 561 117 118
V/C Ratio(X) 0.09 0.18 0.33 0.33 0.14 0.34
Avail Cap(c_a), veh/h 1491 6892 2411 1309 536 540
HCM Platoon Ratio 2.00 2.00 1.33 1.33 1.00 1.00
Upstream Filter(I) 0.99 0.99 0.99 0.99 1.00 1.00
Uniform Delay (d), s/veh 13.1 0.0 8.5 8.5 18.2 18.5
Incr Delay (d2), s/veh 0.1 0.1 0.8 1.6 0.5 1.7
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 0.2 0.0 1.4 1.6 0.2 0.5
LnGrp Delay(d),s/veh 13.2 0.1 9.4 10.1 18.7 20.2
LnGrp LOS B A A B B C
Approach Vol, veh/h 601 527 56
Approach Delay, s/veh 1.1 9.6 19.8
Approach LOS A A B

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 6 8
Phs Duration (G+Y+Rc), s 59.1 21.0 80.1 9.9
Change Period (Y+Rc), s 6.0 6.0 6.0 6.0
Max Green Setting (Gmax), s 19.0 35.0 60.0 18.0
Max Q Clear Time (g_c+I1), s 2.4 5.2 2.0 3.3
Green Ext Time (p_c), s 3.6 3.7 4.6 0.1

Intersection Summary
HCM 2010 Ctrl Delay 5.8
HCM 2010 LOS A



HCM 2010 Signalized Intersection Summary Existing Conditions
309: Typhoon Lagoon/Entrance 5 & Buena Vista Drive AM Peak-Hour

Synchro 8 Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (veh/h) 98 526 102 37 450 23 12 0 17 10 1 30
Number 1 6 16 5 2 12 7 4 14 3 8 18
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1377 1667 1810 1792 1591 1900 1900 1624 1242 1357 1398 1900
Adj Flow Rate, veh/h 107 572 111 40 489 25 13 0 0 11 1 33
Adj No. of Lanes 2 3 1 1 3 0 0 1 1 1 1 0
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Percent Heavy Veh, % 38 14 5 6 19 19 0 0 53 40 0 0
Cap, veh/h 301 1265 427 202 1176 60 76 0 52 94 3 84
Arrive On Green 0.12 0.28 0.28 0.24 0.56 0.56 0.05 0.00 0.00 0.07 0.07 0.07
Sat Flow, veh/h 2544 4550 1538 1707 4233 215 1547 0 1056 1293 35 1158
Grp Volume(v), veh/h 107 572 111 40 333 181 13 0 0 11 0 34
Grp Sat Flow(s),veh/h/ln 1272 1517 1538 1707 1448 1553 1547 0 1056 1293 0 1194
Q Serve(g_s), s 2.1 5.6 3.0 1.0 3.6 3.6 0.4 0.0 0.0 0.4 0.0 1.5
Cycle Q Clear(g_c), s 2.1 5.6 3.0 1.0 3.6 3.6 0.4 0.0 0.0 0.4 0.0 1.5
Prop In Lane 1.00 1.00 1.00 0.14 1.00 1.00 1.00 0.97
Lane Grp Cap(c), veh/h 301 1265 427 202 805 432 76 0 52 94 0 87
V/C Ratio(X) 0.36 0.45 0.26 0.20 0.41 0.42 0.17 0.00 0.00 0.12 0.00 0.39
Avail Cap(c_a), veh/h 471 1855 627 285 1126 604 458 0 313 407 0 376
HCM Platoon Ratio 1.00 1.00 1.00 2.00 2.00 2.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 0.99 0.99 0.99 1.00 0.00 0.00 1.00 0.00 1.00
Uniform Delay (d), s/veh 21.9 16.1 15.2 18.5 9.5 9.5 24.6 0.0 0.0 23.4 0.0 23.9
Incr Delay (d2), s/veh 0.7 1.2 1.5 0.5 1.6 2.9 1.5 0.0 0.0 0.8 0.0 4.1
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 0.8 2.5 1.4 0.5 1.6 1.9 0.2 0.0 0.0 0.2 0.0 0.6
LnGrp Delay(d),s/veh 22.6 17.3 16.6 19.0 11.0 12.4 26.1 0.0 0.0 24.2 0.0 27.9
LnGrp LOS C B B B B B C C C
Approach Vol, veh/h 790 554 13 45
Approach Delay, s/veh 17.9 12.0 26.1 27.0
Approach LOS B B C C

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 4 5 6 8
Phs Duration (G+Y+Rc), s 12.4 57.0 9.7 48.4 21.0 10.9
Change Period (Y+Rc), s 6.0 6.0 7.0 6.0 6.0 7.0
Max Green Setting (Gmax), s 10.0 21.0 16.0 9.0 22.0 17.0
Max Q Clear Time (g_c+I1), s 4.1 5.6 2.4 3.0 7.6 3.5
Green Ext Time (p_c), s 0.1 3.1 0.0 1.7 3.8 0.1

Intersection Summary
HCM 2010 Ctrl Delay 16.0
HCM 2010 LOS B



HCM 2010 Signalized Intersection Summary Existing Conditions
15: World Center Dr & SR 536 PM Peak-Hour

Synchro 8 Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (veh/h) 70 1185 27 35 850 122 15 8 43 205 16 200
Number 5 2 12 1 6 16 3 8 18 7 4 14
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1863 1827 1863 1863 1845 1863 1845 1768 1900 1743 1863 1827
Adj Flow Rate, veh/h 76 1288 29 38 924 133 16 9 47 223 17 217
Adj No. of Lanes 1 3 1 1 3 1 1 1 0 1 1 1
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Percent Heavy Veh, % 2 4 2 2 3 2 3 10 10 9 2 4
Cap, veh/h 94 2963 941 74 2931 922 129 13 66 291 331 276
Arrive On Green 0.05 0.59 0.59 0.04 0.58 0.58 0.02 0.05 0.05 0.14 0.18 0.18
Sat Flow, veh/h 1774 4988 1583 1774 5036 1583 1757 247 1292 1660 1863 1553
Grp Volume(v), veh/h 76 1288 29 38 924 133 16 0 56 223 17 217
Grp Sat Flow(s),veh/h/ln 1774 1663 1583 1774 1679 1583 1757 0 1540 1660 1863 1553
Q Serve(g_s), s 7.0 23.3 0.9 3.5 15.5 6.3 1.4 0.0 5.9 20.5 1.2 22.0
Cycle Q Clear(g_c), s 7.0 23.3 0.9 3.5 15.5 6.3 1.4 0.0 5.9 20.5 1.2 22.0
Prop In Lane 1.00 1.00 1.00 1.00 1.00 0.84 1.00 1.00
Lane Grp Cap(c), veh/h 94 2963 941 74 2931 922 129 0 78 291 331 276
V/C Ratio(X) 0.81 0.43 0.03 0.52 0.32 0.14 0.12 0.00 0.72 0.77 0.05 0.79
Avail Cap(c_a), veh/h 160 2963 941 140 2931 922 189 0 117 339 367 306
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 77.3 18.3 7.9 77.4 17.7 15.7 72.5 0.0 77.1 61.1 56.3 64.8
Incr Delay (d2), s/veh 6.1 0.5 0.1 2.1 0.3 0.3 0.4 0.0 11.5 8.6 0.1 11.6
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 3.6 10.7 0.5 1.7 7.3 2.9 0.7 0.0 2.8 10.1 0.6 10.3
LnGrp Delay(d),s/veh 83.4 18.8 8.0 79.5 17.9 16.1 73.0 0.0 88.6 69.7 56.3 76.5
LnGrp LOS F B A E B B E F E E E
Approach Vol, veh/h 1393 1095 72 457
Approach Delay, s/veh 22.1 19.8 85.1 72.4
Approach LOS C B F E

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s 28.9 105.0 9.3 36.8 15.8 118.0 30.2 15.9
Change Period (Y+Rc), s 7.0 7.0 6.7 7.5 7.1 7.0 7.5 * 7.5
Max Green Setting (Gmax), s 13.0 98.0 8.3 32.5 14.9 96.0 27.5 * 13
Max Q Clear Time (g_c+I1), s 5.5 25.3 3.4 24.0 9.0 17.5 22.5 7.9
Green Ext Time (p_c), s 3.0 11.0 0.0 0.7 0.0 7.2 0.3 0.5

Intersection Summary
HCM 2010 Ctrl Delay 30.4
HCM 2010 LOS C

Notes
* HCM 2010 computational engine requires equal clearance times for the phases crossing the barrier.



HCM 2010 Signalized Intersection Summary Existing Conditions
16: SR 535 & Palm Pkwy PM Peak-Hour

Synchro 8 Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (veh/h) 455 280 759 320 371 47 609 1309 418 44 723 230
Number 3 8 18 7 4 14 1 6 16 5 2 12
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1863 1863 1863 1810 1863 1900 1827 1863 1776 1776 1863 1863
Adj Flow Rate, veh/h 500 308 0 352 408 52 669 1438 0 48 795 0
Adj No. of Lanes 2 1 1 2 2 0 2 2 1 1 2 1
Peak Hour Factor 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91
Percent Heavy Veh, % 2 2 2 5 2 2 4 2 7 7 2 2
Cap, veh/h 572 339 288 463 486 62 714 1653 705 61 1032 461
Arrive On Green 0.17 0.18 0.00 0.14 0.15 0.15 0.42 0.93 0.00 0.04 0.29 0.00
Sat Flow, veh/h 3442 1863 1583 3343 3161 401 3375 3539 1509 1691 3539 1583
Grp Volume(v), veh/h 500 308 0 352 227 233 669 1438 0 48 795 0
Grp Sat Flow(s),veh/h/ln 1721 1863 1583 1672 1770 1792 1688 1770 1509 1691 1770 1583
Q Serve(g_s), s 21.4 24.5 0.0 15.3 18.9 19.1 28.7 21.6 0.0 4.3 31.1 0.0
Cycle Q Clear(g_c), s 21.4 24.5 0.0 15.3 18.9 19.1 28.7 21.6 0.0 4.3 31.1 0.0
Prop In Lane 1.00 1.00 1.00 0.22 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 572 339 288 463 272 275 714 1653 705 61 1032 461
V/C Ratio(X) 0.87 0.91 0.00 0.76 0.84 0.84 0.94 0.87 0.00 0.79 0.77 0.00
Avail Cap(c_a), veh/h 780 596 506 537 448 454 814 1653 705 158 1032 461
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 2.00 2.00 2.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 0.00 1.00 1.00 1.00 0.09 0.09 0.00 1.00 1.00 0.00
Uniform Delay (d), s/veh 61.5 60.7 0.0 62.7 62.2 62.3 42.7 3.4 0.0 72.4 49.0 0.0
Incr Delay (d2), s/veh 6.6 5.2 0.0 5.1 6.1 6.7 2.1 0.6 0.0 8.2 5.6 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 10.7 13.2 0.0 7.4 9.7 10.0 13.5 8.7 0.0 2.1 16.0 0.0
LnGrp Delay(d),s/veh 68.2 65.9 0.0 67.9 68.3 69.0 44.8 4.0 0.0 80.5 54.6 0.0
LnGrp LOS E E E E E D A F D
Approach Vol, veh/h 808 812 2107 843
Approach Delay, s/veh 67.3 68.3 17.0 56.0
Approach LOS E E B E

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s 67.2 51.0 31.8 30.0 12.3 105.9 27.7 34.1
Change Period (Y+Rc), s * 6.5 * 6.9 * 6.7 * 6.7 * 6.9 * 6.5 * 6.7 * 6.6
Max Green Setting (Gmax), s * 37 * 44 * 34 * 38 * 14 * 67 * 24 * 48
Max Q Clear Time (g_c+I1), s 30.7 33.1 23.4 21.1 6.3 23.6 17.3 26.5
Green Ext Time (p_c), s 1.4 3.9 1.7 2.1 0.0 16.0 1.4 1.0

Intersection Summary
HCM 2010 Ctrl Delay 42.2
HCM 2010 LOS D

Notes
* HCM 2010 computational engine requires equal clearance times for the phases crossing the barrier.



HCM 2010 Signalized Intersection Summary Existing Conditions
17: SR 535 & Hotel Plaza Blvd/Hotel Plaza PM Peak-Hour

Synchro 8 Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (veh/h) 463 68 953 148 65 65 433 1808 171 106 1472 224
Number 3 8 18 7 4 14 1 6 16 5 2 12
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1776 1827 1792 1845 1689 1900 1827 1827 1863 1776 1845 1845
Adj Flow Rate, veh/h 487 72 1003 156 68 68 456 1903 180 112 1549 236
Adj No. of Lanes 1 1 2 1 2 0 2 3 1 1 3 1
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Percent Heavy Veh, % 7 4 6 3 4 4 4 4 2 7 3 3
Cap, veh/h 384 415 1019 191 175 155 516 2054 652 134 1698 529
Arrive On Green 0.23 0.23 0.23 0.11 0.11 0.11 0.31 0.82 0.82 0.08 0.34 0.34
Sat Flow, veh/h 1691 1827 2682 1757 1609 1432 3375 4988 1583 1691 5036 1568
Grp Volume(v), veh/h 487 72 1003 156 68 68 456 1903 180 112 1549 236
Grp Sat Flow(s),veh/h/ln 1691 1827 1341 1757 1604 1436 1688 1663 1583 1691 1679 1568
Q Serve(g_s), s 33.5 4.7 33.5 12.8 5.8 6.6 18.9 41.8 3.8 9.6 43.4 17.3
Cycle Q Clear(g_c), s 33.5 4.7 33.5 12.8 5.8 6.6 18.9 41.8 3.8 9.6 43.4 17.3
Prop In Lane 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 384 415 1019 191 174 156 516 2054 652 134 1698 529
V/C Ratio(X) 1.27 0.17 0.98 0.82 0.39 0.44 0.88 0.93 0.28 0.83 0.91 0.45
Avail Cap(c_a), veh/h 384 415 1019 434 396 355 978 2054 652 274 1698 529
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 2.00 2.00 2.00 1.00 1.00 1.00
Upstream Filter(I) 0.83 0.83 0.83 1.00 1.00 1.00 0.66 0.66 0.66 0.72 0.72 0.72
Uniform Delay (d), s/veh 56.9 45.8 45.2 64.3 61.2 61.5 49.9 11.3 8.0 66.9 46.8 38.1
Incr Delay (d2), s/veh 136.3 0.2 21.8 8.4 1.4 1.9 3.6 6.1 0.7 9.4 6.8 2.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 30.1 2.4 23.2 6.7 2.6 2.7 9.0 19.2 1.8 4.9 21.2 7.8
LnGrp Delay(d),s/veh 193.2 46.0 67.0 72.6 62.6 63.4 53.5 17.5 8.7 76.3 53.6 40.1
LnGrp LOS F D E E E E D B A E D D
Approach Vol, veh/h 1562 292 2539 1897
Approach Delay, s/veh 105.4 68.2 23.3 53.3
Approach LOS F E C D

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 4 5 6 8
Phs Duration (G+Y+Rc), s 28.8 88.6 22.6 17.8 99.6 40.0
Change Period (Y+Rc), s 6.3 * 6.3 6.6 * 6.1 6.3 6.5
Max Green Setting (Gmax), s 42.7 * 42 36.4 * 24 60.7 33.5
Max Q Clear Time (g_c+I1), s 20.9 45.4 14.8 11.6 43.8 35.5
Green Ext Time (p_c), s 1.6 0.0 1.2 0.2 16.1 0.0

Intersection Summary
HCM 2010 Ctrl Delay 54.8
HCM 2010 LOS D

Notes
* HCM 2010 computational engine requires equal clearance times for the phases crossing the barrier.



HCM 2010 Signalized Intersection Summary Existing Conditions
18: I-4 WB on-ramp from SR 535 /I-4 WB off-ramp to SR 535 & SR 535 PM Peak-Hour

Synchro 8 Report

Movement NBL NBT NBR SBL SBT SBR NEL NET NER SWL SWT SWR
Lane Configurations
Volume (veh/h) 234 1594 0 0 2083 490 0 0 0 1088 0 818
Number 1 6 16 5 2 12 7 4 14
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1863 1863 0 0 1863 1863 1810 0 1845
Adj Flow Rate, veh/h 246 1678 0 0 2193 0 1145 0 861
Adj No. of Lanes 1 3 0 0 5 1 2 0 2
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Percent Heavy Veh, % 2 2 0 0 2 2 5 0 3
Cap, veh/h 267 2780 0 0 2629 552 1199 0 990
Arrive On Green 0.15 0.55 0.00 0.00 0.70 0.00 0.36 0.00 0.36
Sat Flow, veh/h 1774 5253 0 0 7898 1583 3343 0 2760
Grp Volume(v), veh/h 246 1678 0 0 2193 0 1145 0 861
Grp Sat Flow(s),veh/h/ln 1774 1695 0 0 1509 1583 1672 0 1380
Q Serve(g_s), s 24.4 39.9 0.0 0.0 37.6 0.0 59.6 0.0 51.9
Cycle Q Clear(g_c), s 24.4 39.9 0.0 0.0 37.6 0.0 59.6 0.0 51.9
Prop In Lane 1.00 0.00 0.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 267 2780 0 0 2629 552 1199 0 990
V/C Ratio(X) 0.92 0.60 0.00 0.00 0.83 0.00 0.95 0.00 0.87
Avail Cap(c_a), veh/h 353 2780 0 0 2629 552 1226 0 1012
HCM Platoon Ratio 1.00 1.00 1.00 1.00 2.00 2.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 0.00 0.00 0.30 0.00 1.00 0.00 1.00
Uniform Delay (d), s/veh 74.8 27.4 0.0 0.0 23.3 0.0 55.8 0.0 53.4
Incr Delay (d2), s/veh 24.5 1.0 0.0 0.0 1.0 0.0 15.8 0.0 7.9
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 13.8 18.9 0.0 0.0 15.4 0.0 30.1 0.0 20.8
LnGrp Delay(d),s/veh 99.3 28.4 0.0 0.0 24.3 0.0 71.6 0.0 61.3
LnGrp LOS F C C E E
Approach Vol, veh/h 1924 2193 2006
Approach Delay, s/veh 37.4 24.3 67.2
Approach LOS D C E

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 4 6
Phs Duration (G+Y+Rc), s 35.4 71.1 73.6 106.4
Change Period (Y+Rc), s 8.5 7.4 9.5 7.4
Max Green Setting (Gmax), s 35.5 53.6 65.5 97.6
Max Q Clear Time (g_c+I1), s 26.4 39.6 61.6 41.9
Green Ext Time (p_c), s 0.5 13.6 2.4 50.7

Intersection Summary
HCM 2010 Ctrl Delay 42.5
HCM 2010 LOS D



HCM 2010 Signalized Intersection Summary Existing Conditions
19: I-4 EB off-ramp PM Peak-Hour

Synchro 8 Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (veh/h) 862 190 191 279 0 506 0 1247 309 648 1571 0
Number 7 4 14 3 8 18 5 2 12 1 6 16
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1845 1667 1681 1776 0 1792 0 1863 1681 1827 1845 0
Adj Flow Rate, veh/h 958 211 0 310 0 0 0 1386 343 720 1746 0
Adj No. of Lanes 2 2 1 2 0 1 0 3 1 2 3 0
Peak Hour Factor 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90
Percent Heavy Veh, % 3 14 13 7 0 6 0 2 13 4 3 0
Cap, veh/h 673 266 120 361 0 0 0 2018 724 750 3352 0
Arrive On Green 0.20 0.08 0.00 0.11 0.00 0.00 0.00 0.27 0.27 0.22 0.67 0.00
Sat Flow, veh/h 3408 3167 1429 3281 310 0 5253 1429 3375 5202 0
Grp Volume(v), veh/h 958 211 0 310 70.4 0 1386 343 720 1746 0
Grp Sat Flow(s),veh/h/ln 1704 1583 1429 1640 E 0 1695 1429 1688 1679 0
Q Serve(g_s), s 30.1 10.0 0.0 14.2 0.0 37.3 26.2 32.2 27.1 0.0
Cycle Q Clear(g_c), s 30.1 10.0 0.0 14.2 0.0 37.3 26.2 32.2 27.1 0.0
Prop In Lane 1.00 1.00 1.00 0.00 1.00 1.00 0.00
Lane Grp Cap(c), veh/h 673 266 120 361 0 2018 724 750 3352 0
V/C Ratio(X) 1.42 0.79 0.00 0.86 0.00 0.69 0.47 0.96 0.52 0.00
Avail Cap(c_a), veh/h 673 561 253 648 0 2018 724 750 3352 0
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 0.67 0.67 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 0.00 1.00 0.00 0.82 0.82 1.00 1.00 0.00
Uniform Delay (d), s/veh 61.2 68.5 0.0 66.7 0.0 47.5 30.4 58.6 13.0 0.0
Incr Delay (d2), s/veh 199.4 3.3 0.0 3.8 0.0 1.6 1.8 23.3 0.6 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 32.7 4.5 0.0 6.6 0.0 17.8 10.7 17.4 12.6 0.0
LnGrp Delay(d),s/veh 260.6 71.9 0.0 70.4 0.0 49.1 32.2 81.9 13.6 0.0
LnGrp LOS F E E D C F B
Approach Vol, veh/h 1169 1729 2466
Approach Delay, s/veh 226.5 45.7 33.6
Approach LOS F D C

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 3 4 6 7
Phs Duration (G+Y+Rc), s 41.0 94.5 24.7 19.8 135.5 44.5
Change Period (Y+Rc), s * 7.1 6.5 7.9 7.0 6.5 7.9
Max Green Setting (Gmax), s * 34 60.5 30.1 27.0 101.5 30.1
Max Q Clear Time (g_c+I1), s 34.2 39.3 16.2 12.0 29.1 32.1
Green Ext Time (p_c), s 0.0 19.4 0.6 0.8 55.9 0.0

Intersection Summary
HCM 2010 Ctrl Delay 79.0
HCM 2010 LOS E

Notes
* HCM 2010 computational engine requires equal clearance times for the phases crossing the barrier.



HCM 2010 Signalized Intersection Summary Existing Conditions
20: SR 535 & Meadow Creek PM Peak-Hour

Synchro 8 Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (veh/h) 196 7 51 37 5 40 58 1320 33 95 1838 108
Number 3 8 18 7 4 14 1 6 16 5 2 12
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1610 1512 1900 1900 1863 1900 1776 1863 1900 1845 1712 1667
Adj Flow Rate, veh/h 215 8 56 41 5 44 64 1451 36 104 2020 119
Adj No. of Lanes 1 1 0 0 1 0 1 3 0 1 3 1
Peak Hour Factor 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91
Percent Heavy Veh, % 18 2 2 2 2 2 7 2 2 3 11 14
Cap, veh/h 261 43 298 178 30 171 79 2854 71 122 2722 825
Arrive On Green 0.26 0.26 0.26 0.26 0.26 0.26 0.05 0.56 0.56 0.07 0.58 0.58
Sat Flow, veh/h 1167 164 1146 572 116 657 1691 5104 127 1757 4673 1417
Grp Volume(v), veh/h 215 0 64 90 0 0 64 964 523 104 2020 119
Grp Sat Flow(s),veh/h/ln 1167 0 1310 1345 0 0 1691 1695 1840 1757 1558 1417
Q Serve(g_s), s 32.1 0.0 6.7 5.9 0.0 0.0 6.6 30.7 30.7 10.3 55.7 6.7
Cycle Q Clear(g_c), s 44.7 0.0 6.7 12.6 0.0 0.0 6.6 30.7 30.7 10.3 55.7 6.7
Prop In Lane 1.00 0.88 0.46 0.49 1.00 0.07 1.00 1.00
Lane Grp Cap(c), veh/h 261 0 340 379 0 0 79 1895 1029 122 2722 825
V/C Ratio(X) 0.82 0.00 0.19 0.24 0.00 0.00 0.81 0.51 0.51 0.85 0.74 0.14
Avail Cap(c_a), veh/h 261 0 340 379 0 0 127 1895 1029 172 2722 825
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 0.00 1.00 1.00 0.00 0.00 1.00 1.00 1.00 0.73 0.73 0.73
Uniform Delay (d), s/veh 70.8 0.0 50.4 53.1 0.0 0.0 82.7 23.8 23.8 80.5 26.9 16.7
Incr Delay (d2), s/veh 18.4 0.0 0.2 0.2 0.0 0.0 7.4 1.0 1.8 13.8 1.4 0.3
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 11.7 0.0 2.4 3.6 0.0 0.0 3.2 14.6 16.1 5.5 24.1 2.7
LnGrp Delay(d),s/veh 89.1 0.0 50.6 53.3 0.0 0.0 90.1 24.8 25.6 94.4 28.2 16.9
LnGrp LOS F D D F C C F C B
Approach Vol, veh/h 279 90 1551 2243
Approach Delay, s/veh 80.3 53.3 27.7 30.7
Approach LOS F D C C

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 4 5 6 8
Phs Duration (G+Y+Rc), s 15.0 113.0 52.0 19.1 108.9 52.0
Change Period (Y+Rc), s 6.8 * 6.1 6.5 6.9 * 6.1 6.5
Max Green Setting (Gmax), s 13.2 * 1E2 45.5 17.1 * 98 45.5
Max Q Clear Time (g_c+I1), s 8.6 57.7 14.6 12.3 32.7 46.7
Green Ext Time (p_c), s 0.0 39.1 1.3 0.0 54.6 0.0

Intersection Summary
HCM 2010 Ctrl Delay 33.4
HCM 2010 LOS C

Notes
* HCM 2010 computational engine requires equal clearance times for the phases crossing the barrier.



HCM 2010 Signalized Intersection Summary Existing Conditions
307: Team Disney/Entrance 3 & Buena Vista Drive PM Peak-Hour

Synchro 8 Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (veh/h) 186 867 26 36 416 123 253 13 280 183 0 167
Number 1 6 16 5 2 12 7 4 14 3 8 18
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1900 1844 1900 1900 1727 1900 1881 1900 1881 1863 1881 1900
Adj Flow Rate, veh/h 202 942 28 39 452 134 275 14 304 199 0 182
Adj No. of Lanes 2 3 0 1 3 0 1 1 1 1 1 0
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Percent Heavy Veh, % 0 3 3 0 13 13 1 0 1 2 0 0
Cap, veh/h 602 1275 38 191 682 196 390 414 348 261 0 235
Arrive On Green 0.06 0.08 0.08 0.11 0.19 0.19 0.22 0.22 0.22 0.15 0.00 0.15
Sat Flow, veh/h 3510 5025 149 1810 3642 1044 1792 1900 1599 1774 0 1599
Grp Volume(v), veh/h 202 629 341 39 388 198 275 14 304 199 0 182
Grp Sat Flow(s),veh/h/ln 1755 1678 1818 1810 1571 1543 1792 1900 1599 1774 0 1599
Q Serve(g_s), s 4.8 15.9 15.9 1.7 9.9 10.4 12.3 0.5 16.0 9.4 0.0 9.5
Cycle Q Clear(g_c), s 4.8 15.9 15.9 1.7 9.9 10.4 12.3 0.5 16.0 9.4 0.0 9.5
Prop In Lane 1.00 0.08 1.00 0.68 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 602 851 461 191 589 289 390 414 348 261 0 235
V/C Ratio(X) 0.34 0.74 0.74 0.20 0.66 0.68 0.70 0.03 0.87 0.76 0.00 0.77
Avail Cap(c_a), veh/h 606 927 502 312 868 426 433 459 386 327 0 294
HCM Platoon Ratio 0.33 0.33 0.33 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 0.97 0.97 0.97 0.97 0.97 0.97 1.00 1.00 1.00 1.00 0.00 1.00
Uniform Delay (d), s/veh 36.2 37.0 37.0 35.5 32.7 32.9 31.4 26.8 32.8 35.6 0.0 35.7
Incr Delay (d2), s/veh 0.4 5.5 9.9 0.7 5.5 12.0 5.2 0.0 18.8 11.7 0.0 13.7
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 2.4 8.0 9.3 0.9 4.8 5.4 6.7 0.3 8.8 5.4 0.0 5.1
LnGrp Delay(d),s/veh 36.7 42.5 46.9 36.3 38.2 45.0 36.6 26.8 51.6 47.3 0.0 49.4
LnGrp LOS D D D D D D D C D D D
Approach Vol, veh/h 1172 625 593 381
Approach Delay, s/veh 42.8 40.2 44.0 48.3
Approach LOS D D D D

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 4 5 6 8
Phs Duration (G+Y+Rc), s 34.0 22.3 24.9 15.1 41.2 18.8
Change Period (Y+Rc), s 6.0 6.0 6.0 6.0 6.0 6.0
Max Green Setting (Gmax), s 15.0 24.0 21.0 15.0 24.0 16.0
Max Q Clear Time (g_c+I1), s 6.8 12.4 18.0 3.7 17.9 11.5
Green Ext Time (p_c), s 5.3 3.9 1.0 0.1 4.1 1.2

Intersection Summary
HCM 2010 Ctrl Delay 43.2
HCM 2010 LOS D



HCM 2010 Signalized Intersection Summary Existing Conditions
308: Buena Vista Drive & Entrance 4 PM Peak-Hour

Synchro 8 Report

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Volume (veh/h) 256 992 772 64 87 147
Number 1 6 2 12 3 18
Initial Q (Qb), veh 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1900 1845 1754 1900 1881 1881
Adj Flow Rate, veh/h 278 1078 839 70 95 160
Adj No. of Lanes 2 3 3 0 1 1
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Percent Heavy Veh, % 0 3 9 9 1 1
Cap, veh/h 911 3274 1286 107 250 223
Arrive On Green 0.52 1.00 0.57 0.57 0.14 0.14
Sat Flow, veh/h 3510 5202 4664 375 1792 1599
Grp Volume(v), veh/h 278 1078 593 316 95 160
Grp Sat Flow(s),veh/h/ln 1755 1679 1596 1688 1792 1599
Q Serve(g_s), s 2.6 0.0 7.2 7.3 2.8 5.5
Cycle Q Clear(g_c), s 2.6 0.0 7.2 7.3 2.8 5.5
Prop In Lane 1.00 0.22 1.00 1.00
Lane Grp Cap(c), veh/h 911 3274 911 482 250 223
V/C Ratio(X) 0.31 0.33 0.65 0.65 0.38 0.72
Avail Cap(c_a), veh/h 1291 5822 2181 1153 690 616
HCM Platoon Ratio 2.00 2.00 2.00 2.00 1.00 1.00
Upstream Filter(I) 0.79 0.79 0.75 0.75 1.00 1.00
Uniform Delay (d), s/veh 10.8 0.0 10.3 10.3 22.3 23.5
Incr Delay (d2), s/veh 0.1 0.2 2.7 5.2 0.9 4.2
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 1.2 0.1 3.4 3.9 1.4 2.7
LnGrp Delay(d),s/veh 10.9 0.2 13.0 15.5 23.3 27.7
LnGrp LOS B A B B C C
Approach Vol, veh/h 1356 909 255
Approach Delay, s/veh 2.4 13.9 26.1
Approach LOS A B C

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 6 8
Phs Duration (G+Y+Rc), s 63.7 22.3 86.0 14.0
Change Period (Y+Rc), s 6.0 6.0 6.0 6.0
Max Green Setting (Gmax), s 21.0 39.0 66.0 22.0
Max Q Clear Time (g_c+I1), s 4.6 9.3 2.0 7.5
Green Ext Time (p_c), s 8.0 7.0 12.3 0.7

Intersection Summary
HCM 2010 Ctrl Delay 8.9
HCM 2010 LOS A



HCM 2010 Signalized Intersection Summary Existing Conditions
309: Typhoon Lagoon/Entrance 5 & Buena Vista Drive PM Peak-Hour

Synchro 8 Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (veh/h) 172 1122 54 76 821 22 198 3 93 33 2 100
Number 1 6 16 5 2 12 7 4 14 3 8 18
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1759 1881 1792 1131 1833 1900 1900 1536 1743 1696 1670 1900
Adj Flow Rate, veh/h 187 1220 59 83 892 24 215 3 0 36 2 109
Adj No. of Lanes 2 3 1 1 3 0 0 1 1 1 1 0
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Percent Heavy Veh, % 8 1 6 68 3 3 0 0 9 12 0 0
Cap, veh/h 509 1590 472 92 1194 32 264 4 271 165 3 143
Arrive On Green 0.16 0.31 0.31 0.17 0.48 0.48 0.18 0.18 0.00 0.10 0.10 0.10
Sat Flow, veh/h 3250 5136 1524 1077 5012 135 1444 20 1482 1616 26 1398
Grp Volume(v), veh/h 187 1220 59 83 594 322 218 0 0 36 0 111
Grp Sat Flow(s),veh/h/ln 1625 1712 1524 1077 1668 1810 1464 0 1482 1616 0 1424
Q Serve(g_s), s 4.2 17.5 2.3 6.1 11.8 11.8 11.6 0.0 0.0 1.7 0.0 6.2
Cycle Q Clear(g_c), s 4.2 17.5 2.3 6.1 11.8 11.8 11.6 0.0 0.0 1.7 0.0 6.2
Prop In Lane 1.00 1.00 1.00 0.07 0.99 1.00 1.00 0.98
Lane Grp Cap(c), veh/h 509 1590 472 92 795 431 268 0 271 165 0 146
V/C Ratio(X) 0.37 0.77 0.13 0.90 0.75 0.75 0.81 0.00 0.00 0.22 0.00 0.76
Avail Cap(c_a), veh/h 509 1831 543 146 1231 668 342 0 346 298 0 263
HCM Platoon Ratio 1.00 1.00 1.00 2.00 2.00 2.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 0.94 0.94 0.94 1.00 0.00 0.00 1.00 0.00 1.00
Uniform Delay (d), s/veh 30.7 25.4 20.2 33.4 19.3 19.3 31.9 0.0 0.0 33.5 0.0 35.5
Incr Delay (d2), s/veh 0.4 3.6 0.5 32.2 6.0 10.6 12.6 0.0 0.0 0.9 0.0 11.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 1.9 8.8 1.0 2.6 6.0 7.1 5.6 0.0 0.0 0.8 0.0 2.9
LnGrp Delay(d),s/veh 31.1 29.0 20.7 65.6 25.3 29.9 44.5 0.0 0.0 34.4 0.0 46.6
LnGrp LOS C C C E C C D C D
Approach Vol, veh/h 1466 999 218 147
Approach Delay, s/veh 29.0 30.1 44.5 43.6
Approach LOS C C D D

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 4 5 6 8
Phs Duration (G+Y+Rc), s 37.4 25.4 21.9 31.6 31.2 15.3
Change Period (Y+Rc), s 6.0 6.0 7.0 6.0 6.0 7.0
Max Green Setting (Gmax), s 10.0 30.0 19.0 11.0 29.0 15.0
Max Q Clear Time (g_c+I1), s 6.2 13.8 13.6 8.1 19.5 8.2
Green Ext Time (p_c), s 0.3 5.6 0.7 0.1 5.7 0.5

Intersection Summary
HCM 2010 Ctrl Delay 31.3
HCM 2010 LOS C



 

 

 
 
 
 
 
 
 
 
 
 

Synchro – Queue Analysis Outputs 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Queues Existing Conditions

18: I-4 WB on-ramp from SR 535 /I-4 WB off-ramp to SR 535 & SR 535 PM Peak-Hour

Synchro 8 Report

Lane Group NBL NBT SBT SBR SWL SWR

Lane Group Flow (vph) 246 1678 2193 516 1145 861

v/c Ratio 0.85 0.60 0.86 0.64 0.96 0.87

Control Delay 59.2 51.1 68.6 27.3 73.5 64.3

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 59.2 51.1 68.6 27.3 73.5 64.3

Queue Length 50th (ft) 295 702 510 130 677 535

Queue Length 95th (ft) m274 m605 #699 375 #817 639

Internal Link Dist (ft) 655 1299

Turn Bay Length (ft) 300 350 900

Base Capacity (vph) 349 2783 2538 802 1213 1004

Starvation Cap Reductn 0 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0

Reduced v/c Ratio 0.70 0.60 0.86 0.64 0.94 0.86

Intersection Summary

#    95th percentile volume exceeds capacity, queue may be longer.

     Queue shown is maximum after two cycles.

m    Volume for 95th percentile queue is metered by upstream signal.



Queues Existing Conditions

18: I-4 WB on-ramp from SR 535 /I-4 WB off-ramp to SR 535 & SR 535 AM Peak-Hour

Synchro 8 Report

Lane Group NBL NBT SBT SBR SWL SWR

Lane Group Flow (vph) 153 1283 1547 646 736 919

v/c Ratio 0.71 0.48 0.58 0.66 0.62 0.93

Control Delay 67.1 40.2 11.2 8.9 42.3 63.2

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 67.1 40.2 11.2 8.9 42.3 63.2

Queue Length 50th (ft) 153 436 177 302 298 481

Queue Length 95th (ft) m209 489 182 m659 367 #618

Internal Link Dist (ft) 655 1299

Turn Bay Length (ft) 300 350 900

Base Capacity (vph) 312 2701 2663 976 1233 1021

Starvation Cap Reductn 0 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0

Reduced v/c Ratio 0.49 0.48 0.58 0.66 0.60 0.90

Intersection Summary

#    95th percentile volume exceeds capacity, queue may be longer.

     Queue shown is maximum after two cycles.

m    Volume for 95th percentile queue is metered by upstream signal.
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Technical Memorandum 3 
I-4 and SR 536Off-Ramp Calibration Report 

1 PROJECT DESCRIPTION AND BACKGROUND 

Florida Department of Transportation (FDOT) District Five is the Applicant for this (Interchange 
Modification Report) IMR. 

Ranked as the most visited city in United States of America, according to the Forbes magazine, Orlando's 
famous attractions such as Walt Disney World Resort form the backbone of its tourism industry. Located 
in the heart of this Walt Disney World Resort, Downtown Disney is a 120-acre entertainment, dining and 
shopping complex. Downtown Disney, which is located along Buena Vista Drive, is open to the public, 
requires no admission fee, and offers complimentary parking and transportation to all Disney-operated 
Walt Disney World resorts. Currently, Downtown Disney is in the process of a multi-year transformation 
into Disney Springs. Disney Springs proposes to feature more than 150 shopping, dining and 
entertainment venues. The Reedy Creek Improvement District (RCID) is the governing jurisdiction for the 
entire area of the Walt Disney World Resort.  

I-4 is an integral part of Central Florida's transportation system.  This Interstate carries the greatest 
number of people and vehicles of any transportation facility in the region and serves many of the area's 
primary activity centers. Since its opening in 1965, I-4 has served intrastate and interstate travel by 
providing a critical link between the east and west coasts of Central Florida. Today, I-4 also serves as the 
primary link between hotel/motel complexes and tourist attractions such as Walt Disney World 
including Downtown Disney, Universal Studios, Sea World, the International Drive Resort Area and 
downtown Orlando. In addition, since I-4 is the only north-south limited access facility that is centrally 
located between the predominant employment centers and the major suburbs to the north, it has 
become the primary commuting corridor in the Central Florida metropolitan area.  

The Department is conducting the I-4 Systems Access Modification Report (SAMR) Re-evaluation on two 
sections. Section A is west of the I-4 Ultimate initial operating segment and Section B is east of the I-4 
Ultimate initial operating segment. The limits of Section A are the I-4/US 27 interchange in Polk County 
and the I-4/SR 435 interchange in Orange County. The limits of Section B are the I-4/SR 434 interchange 
in Seminole County and the I-4/Orange Camp Road interchange in Volusia County. The purpose of the I-
4 SAMR Re-evaluation is to ensure that the improvements to the I-4 corridor are responsive to changing 
conditions. 

The SR 535 interchange provides access to Walt Disney World including Downtown Disney and is located 
north of the SR 536 interchange. Currently most of the westbound I-4 traffic uses SR 535 to access 
Downtown Disney/Disney Springs. SR 535 is a constrained facility operating at or near capacity.  The 
congestion along SR 535 causes traffic to back up on I-4 negatively impacting other interchanges along 
I-4. Additionally in recent years, congestion on I-4 has extended well beyond normal peak hours 
resulting in traffic congestion throughout the metropolitan area. Due to these congested conditions, 
user travel times will continue to increase for the area's residents, visitors, and employees. This 
proposed off-ramp extension to the I-4 WB Off-Ramp at SR 536 will provide direct access to the BVD 
commercial corridor that includes Downtown Disney/Disney Springs. The proposed improvement, by 
allowing a direct access to Downtown Disney/Disney Springs, will reduce congestion on the I-4 mainline 
and at the upstream SR 535 interchange with I-4.  
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The purpose of the operational improvements is to increase safety by reducing the queuing along the I-4 
mainline at the adjacent SR 535 interchange to the north. There is an opportunity to divert traffic from 
the SR 535 interchange to the downstream interchange at SR 536 by leveraging the Reedy Creek 
Improvement District's proposal to extend the I-4 WB off-ramp at I-4/SR 536.  The purpose of this report 
is to document calibration efforts of the subarea network for the existing conditions (2011). 
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2 STUDY AREA 

The area of influence, as illustrated in Figure 1-1, is consistent with signed Methodology Letter of 
Understanding (MLOU).   

The AOI consists of following interchanges (including ramp merge/diverge areas and weaving areas): 

• I-4 and SR 536  

• I-4 and SR 535 

The intersections within the AOI are listed below for each corridor: 

• SR 536 at World Center Drive 

• SR 535 at Palm Parkway 

• SR 535 at Hotel Plaza Boulevard 

• SR 535 at I-4 Westbound ramps 

• SR 535 at I-4 Eastbound ramps 

• SR 535 at Meadow Creek Drive 

• Buena Vista Drive at Typhoon Lagoon 

• Buena Vista Drive at Downtown Disney West side 

• Buena Vista Drive at Team Disney / AMC Theaters 
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3 BASE MODEL DEVELOPMENT 

Model assumptions and calibration techniques that were incorporated into the models are discussed 
below.  Parameters are discussed in detail in the following sections.  All assumptions are based on the 
traffic data that was collected. 

3.1 Traffic Data Sources and Time Period Selection 

Existing traffic data including turning movement counts, speed, and signal timing were obtained for year 
2011 from various sources including FDOT, RCID, Orange County, Osceola County, and other agencies in 
addition to the field collected data.  Freeway and ramp volumes were obtained from the 2011 Florida 
Traffic Information (FTI) DVD.  The signal timing plans for signalized intersections were obtained from 
Orange County, Osceola County, and RCID.   

Turning movement counts for the study intersections were provided by FDOT. Freeway and ramp 
volumes were obtained from the 2011 Florida Traffic Information (FTI) DVD. Older counts were adjusted 
to reflect 2011 conditions and balanced throughout the network. 

The AM and PM peak hour condition was selected as 7:30 AM to 8:30 AM and 4:45 PM to 5:45 PM as 
they represent highest traffic volumes along I-4.  The model has a 30 minute seeding period which was 
coded using volumes that were 100 percent of the actual analysis hour.  The seeding period allows for 
vehicles to be loaded into the network before beginning any data collection. 

3.2 VISUM Model Development 

Vehicle routing in VISSIM specifies vehicle distribution and is typically achieved by assigning routes 
between every decision (merge/diverge) point. However, the size and specific nature of this approach 
results in numerous decision points within the study area and a more automated approach was utilized, 
resulting in just over 830 complete routes.  A VISUM model was developed in order to generate origin-
destination (OD) matrices and routing.    

The node and link numbers are consistent across VISUM and VISSIM, thus making data interchange 
within time periods an efficient process.  Additional network elements including vehicle inputs, roadway 
geometry, conflict areas, and desired speed decisions were transferred to VISSIM. 
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3.3 VISUM Assignment Analysis  

The goal of this approach is to assign a complete route for each vehicle to its destination upon entering 
the network. Assigning routes in this manner allows for improved lane utilization within the model 
because each vehicle has a general idea on where it wishes to end its trip and improves the validity of 
weaving operations within the model.  

The challenge is to determine the distribution of the vehicles as they first enter the network. This task 
was achieved through the use of an OD matrix. The OD matrix estimation was executed using VISUM’s T-
Flow Fuzzy module and calibrated using link and turn counts to reflect the balanced traffic counts. This 
matrix was reviewed for reasonability of turns movements and travel patterns within the 
microsimulation study area.  Figure 2 shows a flow diagram of the T-Flow Fuzzy process. Figure 3 and 7 
illustrate the count vs. model value for each scenario. 

Figure 2 T-Flow Fuzzy Flow Diagram 

 

Define Zones & Connectors

Create OD Matrix

Set up Procedure

Run Procedure
•Iteration process of lowering tolerance

Assignment

Transfer to VISSIM
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Figure 3 Subarea  AM Assignment Analysis Chart 
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Figure 4 Subarea PM Assignment Analysis Chart 

 

 

3.4 VISSIM Model Development 

3.4.1 Geometrics and Vehicle Type 

Aerial photography was utilized to establish lane configurations and horizontal curvature. The 
information collected from the aerial photography was verified during field surveys. This step included 
coding number of lanes, lane widths, link behavior type and link lengths over the aerial.  The freeway 
was coded with VISSIM’s default “freeway” link behavior type and the local street network was coded 
with VISSIM’s default “urban” link behavior type. 

Passenger cars, heavy trucks and buses were included in the model. A vehicle composition of 97.5% cars 
and 2.5% trucks for freeway and 98.0% and 2.0% for arterial were assumed. A vehicle composition of 
91.0% cars, 2.0% trucks and 7.0 % buses were assumed on BVD. 

3.4.2 Desired Speed and Reduced Speed Areas 

The desired speeds were based on the posted speeds in the field and the speed distributions were 
coded as plus five miles per hour from the posted speed as the average speed with a distribution over 
and under.   
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Reduced speed areas were strategically placed in locations where vehicles need to reduce their speed 
due to roadway alignment or for turning at intersections. The non-intersection reduced speed areas 
were placed at system interchange ramps. 

3.4.3 Priority Rule / Conflict Area 

Priority rules and conflict areas make vehicles with conflicting movements recognize each other. Conflict 
areas are an alternative to priority rules and are defined wherever two links/connectors overlap. The 
yielding driver decides which gap to use, taking into account the situation behind the conflict area. 
Conflict areas are good for when the conflict area is one lane, such as the right-turn movement at an 
intersection. 

Priority rules were set for the left-turns conflicts at the intersections whereas conflict areas were used 
for the right turn conflicts at the intersections.  Headways and gaps were based on reasonable driver 
behavior to avoid collisions within the animation. 

3.4.4 Signal Operations and Stop Signs 

The timing and phasing assumptions used by the various Agencies were used as the base for each 
signalized intersection within the study area using VISSIM’s RBC controllers. Right turns on red were 
coded where allowed in the field using VISSIM’s right turn on red feature.  Stop signs were coded at the 
intersections that are stop controlled using the VISSIM default stop parameters. 

 

4 VALIDATION / CALIBRATION OF VISSIM MODEL 

The calibration process used for the VISSIM model followed Federal Highway Administration (FHWA) 
guidelines for determining the acceptability of model results as compared to existing freeway 
operations. A synopsis of the calibration process follows, with emphasis placed on identifying the key 
points and major decisions and assumptions made in the refinement process. 

4.1 Visual Checking and Error Correction 

Visual checking of the animation files were performed to check the coding of the network. Abnormal 
driving behaviors or irregular queuing within the network were examined in order to identify potential 
geometry coding errors prior to beginning the calibration process. This step helped determine locations 
where conflict points or priority rules might be missing, where signals may not be operating correctly, or 
any other locations where general coded parameters might have been overlooked. 

VISSIM produces an error file with various error types. This can include vehicle removal, signal issues, 
end of link errors, and various others. These errors were accounted for and corrected during this step. 
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4.2 Confidence Interval 

FHWA guidelines require multiple runs of the same model because results vary depending on the 
random number seed used for each run. The random seed is used to select the numerous decisions 
throughout the simulation i.e. when vehicle is loaded into the network, timid or aggressive driver, etc. 
Each run will be different but the results will be close to the average. The methodology to compute the 
minimum number of repetition requires a desired confidence level, usually of 95 percent, and desired 
confidence interval for the measured parameter. The parameter used was the network parameter of 
“average delay time per vehicle [s], All vehicle types” for the peak hour period with an initial sample size 
of 10 runs.  Using a 95 percent confidence level the resulting number of runs required is ten.   

4.3 Volume Validation 

The volumes that were collected from ten VISSIM model runs were compared with the existing counts.  
Simulation output volumes from an average of ten simulation runs were matched using the GEH 
statistic. 

The GEH statistic compares two sets of traffic volumes.  Most often, it compares expected or measured 
volumes with volume output from the microsimulation model.  The formula for GEH is:  

ܪܧܩ = ඨ2 ሺܧ − ܸሻଶሺܧ + ܸሻ  

Where: 
 E = model estimated volume 
 V = field count 

Using GEH instead of difference percentages allows for a better acceptance over a wider range of 
volumes. The reason for this is that GEH is not linear and places less importance on links with low 
expected volumes but it also allows for variation for high volume locations. Common calibration criteria 
states 85 percent of all link flows have a GEH less than 5.  GEH values higher than a 5 should warrant 
investigation and values over 10 indicate there may be an error with the model.  

5 VALIDATION / CALIBRATION RESULTS 

5.1 Validation Results 

Table 5—1  compare the freeway traffic volumes from the field counts with the volumes that were 
collected in the simulation model (after 10 model runs) at the same locations for the peak period. The 
full volume comparison tables are found in Appendix A.  The traffic volumes from the VISSIM simulation 
model correlated with the field counts.  Any GEH value less than 5 is acceptable, and 100 percent of AM 
and PM links are less than 5. 
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Table 5—1 Comparison of Traffic Volumes  

Primary 
Road 

Secondary Road 
AM Peak-Hour PM Peak-Hour 

Count1 Model2 GEH Count1 Model2 GEH 

WB I-4  SR 535 SB - Diverge 1572 1570 0.1 2967 2947 0.4 
EB I-4  SR 535 NB - Diverge 467 456 0.5 1243 1209 1.0 
EB I-4  SR 536 NB - Diverge 546 521 1.1 264 256 0.5 
WB I-4  SR 536 SB - Diverge 1324 1391 1.8 647 689 1.6 

1Source: 2011 Traffic Count 
2Source: VISSIM Model Output 

5.1.1 Lane Change Distances, Emergency Stop and Headway 

The VISSIM connector lane change or “look-back” distance defines the distance at which vehicles 
attempt to change lanes. The longer the distance, the “smarter” the drivers are, thus impacting lane 
utilization. Lane change distances were initially set at 2,000 feet at freeway service ramps, and adjusted 
if necessary to calibrate congestion levels and lane utilization on the freeway.  In many cases for freeway 
ramps, distances were increased. Arterial and freeway mainline lane change distances were also 
adjusted at locations where drop lanes occur. Known decision making patterns and engineering 
judgment were also used to assess the assumptions and modifications were made where applicable. 

Mainline look-back distances were determined for those locations where lane drops occur. In these 
cases, a reasonable distance was established to allow for lane changes. Weaving areas were set to be 
long enough so that through vehicles did not make unnecessary lane changes nor use the weaving zone 
to bypass congestion.  

Emergency stop is the last possible position where a vehicle can change lanes. The default value for 
emergency stops is 16.4 feet and was increased to 30 feet at the freeway service ramps during 
calibration. 
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6 NEXT STEPS 

With the establishment of a calibrated base year microsimulation model, the next step is to develop a 
model for 2030 conditions. Calibration parameters from the existing conditions VISSIM models will be 
carried forward to the future conditions models and the results from the future conditions models 
would be considered valid. Once developed, 2030 VISSIM microsimulation models will serve for 
evaluation of future operations with planned improvements within the study area. The future year 
models will provide FDOT District Five with the ability to accurately assess the impacts (as well as 
identify potential solutions) of the Build alternative. 
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SR536
AM - Existing Geometry

vph % GEH
EBL 10412 200 173 -27 -14% 2.0
EBR 10415 381 366 -15 -4% 0.8
EBT 10418 239 283 44 18% 2.7
NBL 10420 605 605 0 0% 0.0
NBR 10417 217 218 1 0% 0.1
NBT 10410 732 735 3 0% 0.1
SBL 10416 16 14 -2 -13% 0.5
SBR 10419 182 196 14 8% 1.0
SBT 10413 1430 1437 7 0% 0.2
WBL 10414 235 252 17 7% 1.1
WBR 10411 32 36 4 13% 0.7
WBT 10423 95 76 -19 -20% 2.1
EBL 10429 104 82 -22 -21% 2.3
EBR 10426 331 338 7 2% 0.4
EBT 10432 32 32 0 0% 0.0
NBL 10119 569 531 -38 -7% 1.6
NBR 10430 89 98 9 10% 0.9
NBT 10273 1434 1468 34 2% 0.9
SBL 10431 55 81 26 47% 3.2
SBR 10174 300 329 29 10% 1.6
SBT 10424 1691 1636 -55 -3% 1.3
WBL 10425 62 75 13 21% 1.6
WBR 10428 16 9 -7 -44% 2.0
WBT 10175 66 59 -7 -11% 0.9
NBL 10176 145 181 36 25% 2.8
NBT 10437 1219 1173 -46 -4% 1.3
SBR 10875 614 636 22 4% 0.9
SBT 10879 583 590 7 1% 0.3

SBT2 10440 887 831 -56 -6% 1.9
SWL 10439 699 677 -22 -3% 0.8
SWR 10436 873 901 28 3% 0.9
NWT 10634 1364 1364 0 0% 0.0
NWR 10633 822 789 -33 -4% 1.2
EBL 10443 293 258 -35 -12% 2.1
EBR 10447 84 109 25 30% 2.5
EBT 10450 90 93 3 3% 0.3
NBR 10449 106 101 -5 -5% 0.5
NBT 10441 1678 1663 -15 -1% 0.4
SBL 10448 219 249 30 14% 2.0
SBT 10444 1367 1255 -112 -8% 3.1
WBL 10445 71 53 -18 -25% 2.3
WBR 10442 215 228 13 6% 0.9
EBL 10453 77 68 -9 -12% 1.1
EBR 10456 28 35 7 25% 1.2
EBT 10459 0 0 0 0% 0.0
NBL 10461 41 45 4 10% 0.6
NBR 10458 6 4 -2 -33% 0.9
NBT 10451 1668 1661 -7 0% 0.2
SBL 10457 40 25 -15 -38% 2.6
SBR 10460 81 72 -9 -11% 1.0
SBT 10454 1401 1324 -77 -5% 2.1
WBL 10455 22 28 6 27% 1.2
WBR 10452 39 29 -10 -26% 1.7
WBT 10462 0 1 1 0% 1.4
EBL 10173 167 144 -23 -14% 1.8
EBT 10172 253 279 26 10% 1.6
NBL 10163 261 252 -9 -3% 0.6
NBR 10123 400 448 48 12% 2.3
NBT 10138 132 92 -40 -30% 3.8
SBL 10169 73 74 1 1% 0.1
SBR 10170 290 288 -2 -1% 0.1
WBR 10137 154 154 0 0% 0.0
WBT 10162 338 330 -8 -2% 0.4
EBL 30093 98 106 8 8% 0.8
EBR 30084 102 94 -8 -8% 0.8
EBT 10008 526 589 63 12% 2.7
NBL 30126 12 22 10 83% 2.4
NBR 10053 17 7 -10 -59% 2.9
NBT 10056 0 0 0 0% 0.0
SBL 10054 10 11 1 10% 0.3
SBR 10039 30 31 1 3% 0.2
SBT 10059 1 0 -1 -100% 1.4
WBL 10061 37 19 -18 -49% 3.4
WBR 10058 23 35 12 52% 2.2
WBT 10064 450 430 -20 -4% 1.0
EBL 30094 43 39 -4 -9% 0.6
EBT 10048 510 564 54 11% 2.3
SBL 10047 15 18 3 20% 0.7
SBR 10049 37 32 -5 -14% 0.9
WBR 10052 12 24 12 100% 2.8
WBT 10050 473 455 -18 -4% 0.8
EBL 10055 29 31 2 7% 0.4
EBR 10042 115 159 44 38% 3.8
EBT 10045 381 391 10 3% 0.5
NBL 10037 48 50 2 4% 0.3
NBR 10046 40 32 -8 -20% 1.3
NBT 10019 0 4 4 0% 2.8
SBL 10063 18 13 -5 -28% 1.3
SBR 10035 3 0 -3 -100% 2.4
SBT 10041 4 11 7 175% 2.6

Dir/Mvmt
VISSIM LINK 

ID
Demand 
Volume

Served 
Volume

Difference

SR 535

SR 535

SR 535

Palm Pkwy

Hotel Plaza

I-4 WB Ramps

I-4 EB Ramps

Meadow Creek

Bonnet Creek Pkwy

Int ID Primary Road Secondary Road

9739 I-4 EB RampsSR 535

Tyhpoon Lagoon

Entrance 4

Team Disney

SR 535

SR 535

Buena Vista Drive

Buena Vista Drive

Buena Vista Drive

Buena Vista Drive

16

17

18

20

19

9681

9687

9673

9676



SR536
AM - Existing Geometry

vph % GEH
Dir/Mvmt

VISSIM LINK 
ID

Demand 
Volume

Served 
Volume

Difference
Int ID Primary Road Secondary Road

WBL 10043 135 111 -24 -18% 2.2
WBR 10034 26 13 -13 -50% 2.9
WBT 10036 434 427 -7 -2% 0.3
NBL 10022 25 26 1 4% 0.2
NBR 10023 44 44 0 0% 0.0
NBT 10024 12 9 -3 -25% 0.9
NEL 10009 51 55 4 8% 0.5
NER 10030 44 42 -2 -5% 0.3
NET 10025 344 339 -5 -1% 0.3
SBL 10027 20 17 -3 -15% 0.7
SBR 10029 18 14 -4 -22% 1.0
SBT 10028 5 10 5 100% 1.8
SWL 10020 72 59 -13 -18% 1.6
SWR 10021 34 34 0 0% 0.0
SWT 10003 552 509 -43 -8% 1.9
NEL 10032 23 14 -9 -39% 2.1
NER 10014 16 24 8 50% 1.8
NET 10011 369 368 -1 0% 0.1
NWL 10038 7 4 -3 -43% 1.3
NWR 10012 6 9 3 50% 1.1
NWT 10033 2 0 -2 -100% 2.0
SEL 10016 33 38 5 15% 0.8
SER 10044 19 13 -6 -32% 1.5
SET 10040 1 0 -1 -100% 1.4
SWL 10165 36 55 19 53% 2.8
SWR 10051 71 52 -19 -27% 2.4
SWT 30001 632 579 -53 -8% 2.2
NBR 10069 22 27 5 23% 1.0
NBT 10065 386 385 -1 0% 0.1
SBL 10077 104 107 3 3% 0.3
SBT 10067 733 681 -52 -7% 2.0
WBL 10166 6 4 -2 -33% 0.9
WBR 10068 17 17 0 0% 0.0
NBL 10017 116 134 18 16% 1.6
NBT 10075 287 270 -17 -6% 1.0
SBR 10074 310 279 -31 -10% 1.8
SBT 10071 544 499 -45 -8% 2.0
SEL 10076 185 185 0 0% 0.0
SER 10072 293 293 0 0% 0.0
NEL 30085 20 18 -2 -10% 0.5
NER 30100 15 22 7 47% 1.6
NET 30099 437 408 -29 -7% 1.4
NWL 30096 6 1 -5 -83% 2.7
NWR 30088 16 20 4 25% 0.9
NWT 30089 0 0 0 0% 0.0
SEL 30101 2 0 -2 -100% 2.0
SER 30097 8 8 0 0% 0.0
SET 30098 0 0 0 0% 0.0
SWL 30091 33 28 -5 -15% 0.9
SWR 30102 16 27 11 69% 2.4
SWT 30083 840 785 -55 -7% 1.9
EBL 30115 7 6 -1 -14% 0.4
EBR 30113 3 2 -1 -33% 0.6
EBT 30114 0 0 0 0% 0.0
NBL 30105 5 5 0 0% 0.0
NBR 30107 15 7 -8 -53% 2.4
NBT 30106 435 417 -18 -4% 0.9
SBL 30110 33 41 8 24% 1.3
SBR 30112 29 36 7 24% 1.2
SBT 30111 873 827 -46 -5% 1.6
WBL 10118 13 15 2 15% 0.5
WBR 30116 25 27 2 8% 0.4
WBT 10117 4 0 -4 -100% 2.8
EBL 10370 177 134 -43 -24% 3.4
EBT 10380 277 321 44 16% 2.5
EBR 10373 84 89 5 6% 0.5
NBL 10376 25 24 -1 -4% 0.2
NBR 10379 20 21 1 5% 0.2
NBT 10369 20 17 -3 -15% 0.7
SBL 10378 101 84 -17 -17% 1.8
SBR 10375 86 109 23 27% 2.3
SBT 10372 30 26 -4 -13% 0.8
WBL 10374 95 96 1 1% 0.1
WBR 10371 257 253 -4 -2% 0.3
WBT 10377 818 799 -19 -2% 0.7
EBR 10607 109 107 -2 -2% 0.2
EBT 10606 289 317 28 10% 1.6
WBL 10610 65 59 -6 -9% 0.8
SWR 10609 542 513 -29 -5% 1.3
WBT 10608 628 615 -13 -2% 0.5
SBT 10616 65 57 -8 -12% 1.0
SER 10615 109 107 -2 -2% 0.2
SWL 10612 201 225 24 12% 1.6
SWT 10611 542 518 -24 -4% 1.0
EBR 10621 163 187 24 15% 1.8
EBT 10623 126 130 4 3% 0.4
EBL 10622 201 227 26 13% 1.8
SBR 10382 39 17 -22 -56% 4.2
SBL 10151 98 68 -30 -31% 3.3

WBT 10383 654 658 4 1% 0.2

Lake Buena Vista

EB to I-4 WB On-Ramp

I-4 WB On-Ramp from EB/WB

I-4 WB Off-Ramp to EB/WB

Victory Way

I-4 WB Off-Ramp to EB

9620 Osceola Pkwy I-4 WB Off Ramp

 I-4E Ramps

Hess

Entrance 1

Sun Bank

Buena Vista Drive

Reedy Creek

Osceola Pkwy

Osceola Pkwy

Osceola Pkwy

Osceola Pkwy

Osceola Pkwy 

Hotel Plaza Blvd

Hotel Plaza Blvd

Hotel Plaza Blvd

Buena Vista Drive

Buena Vista Drive

Buena Vista Drive

Osceola Pkwy

9621

9618

12

9700

9698

9642

9617

11

9711

9703

9714

9693



SR536
AM - Existing Geometry

vph % GEH
Dir/Mvmt

VISSIM LINK 
ID

Demand 
Volume

Served 
Volume

Difference
Int ID Primary Road Secondary Road

EBT 10385 364 410 46 13% 2.3
WBR 10620 143 114 -29 -20% 2.6
WBT 10619 654 658 4 1% 0.2
NBT 10624 143 114 -29 -20% 2.6
NEL 10625 126 130 4 3% 0.4
EBL 10388 26 40 14 54% 2.4
EBR 10391 200 191 -9 -5% 0.6
EBT 10394 236 247 11 5% 0.7
NBL 10396 172 173 1 1% 0.1
NBR 10393 29 33 4 14% 0.7
NBT 10386 46 41 -5 -11% 0.8
SBL 10392 17 28 11 65% 2.3
SBR 10395 138 108 -30 -22% 2.7
SBT 10389 112 129 17 15% 1.5
WBL 10390 108 107 -1 -1% 0.1
WBT 10397 487 485 -2 0% 0.1
WBR 10387 6 11 5 83% 1.7
EBT 10868 152 128 -24 -16% 2.0
EBR 10867 502 519 17 3% 0.8
NWL 10745 1421 1377 -44 -3% 1.2
WBT 10744 1230 1257 27 2% 0.8
SBL 10747 437 451 14 3% 0.7
SBT 10746 65 66 1 2% 0.1
SWT 10798 65 65 0 0% 0.0
WBL 10797 58 58 0 0% 0.0
EBT 10870 94 127 33 35% 3.1
SEL 10869 152 126 -26 -17% 2.2

WBT 10743 1421 1376 -45 -3% 1.2
WBR 10742 58 58 0 0% 0.0
SBR 10635 58 57 -1 -2% 0.1
SWT 10636 94 125 31 33% 3.0
SWR 10652 94 126 32 34% 3.1
SWT 10651 58 57 -1 -2% 0.1
NWL 10741 1142 1093 -49 -4% 1.5
WBT 10740 337 346 9 3% 0.5
EBT 10871 246 254 8 3% 0.5
NER 10872 209 168 -41 -20% 3.0
WBR 10614 119 121 2 2% 0.2
WBT 10613 1142 1099 -43 -4% 1.3
NBT 10805 437 447 10 2% 0.5
NWR 10806 119 120 1 1% 0.1
EBL 10398 111 121 10 9% 0.9
EBR 10401 6 15 9 150% 2.8
EBT 10404 338 288 -50 -15% 2.8
NBL 10408 30 23 -7 -23% 1.4
NBR 10406 14 20 6 43% 1.5
NBT 10399 10 10 0 0% 0.0
SBL 10405 45 49 4 9% 0.6
SBR 10407 47 44 -3 -6% 0.4
SBT 10402 7 5 -2 -29% 0.8
WBL 10403 9 20 11 122% 2.9
WBR 10400 265 282 17 6% 1.0
WBT 10409 1184 1152 -32 -3% 0.9
NBR 10785 137 135 -2 -1% 0.2
NBT 10786 4039 4036 -3 0% 0.0
NBR 10787 546 521 -25 -5% 1.1
NBT 10788 3493 3526 33 1% 0.6
NEL 10795 337 352 15 4% 0.8
NET 10796 209 165 -44 -21% 3.2
NBR 10793 269 244 -25 -9% 1.6
NET 10794 3493 3524 31 1% 0.5
NBR 10801 556 563 7 1% 0.3
NET 10802 3762 3752 -10 0% 0.2
NER 10803 467 456 -11 -2% 0.5
NET 10804 3851 3850 -1 0% 0.0
NBR 10812 583 585 2 0% 0.1
NET 10811 3851 3859 8 0% 0.1
NBR 10626 822 791 -31 -4% 1.1
NET 10627 4434 4468 34 1% 0.5
SBR 10813 1572 1570 -2 0% 0.1
SBT 10814 3138 3131 -7 0% 0.1
SBR 10808 759 810 51 7% 1.8
SWT 10807 3138 3127 -11 0% 0.2
SBR 10799 1324 1391 67 5% 1.8
SBT 10800 2573 2542 -31 -1% 0.6
SWL 10809 94 124 30 32% 2.9
SWT 10810 1230 1262 32 3% 0.9
SBR 10846 743 747 4 1% 0.1
SBT 10845 1830 1802 -28 -2% 0.7
SBR 10789 123 124 1 1% 0.1
SWT 10790 1830 1794 -36 -2% 0.8
SWR 10783 841 821 -20 -2% 0.7
SWT 10784 1112 1091 -21 -2% 0.6

Osceola Pkwy

SR 536

SR 536

Osceola Pkwy

SR 536 SB  to I-4 West - Merge

I-4 WB off-ramp split to SR536 EB/WB

SR 535 SB to I-4 West - Merge

International Drive

I-4 West to US 192 SB - Diverge

On-ramps to I-4 WB

EB I-4 to EB/WB split on-ramp

WB CD from WB

WB to I-4 EB On-Ramp

WB/EB to I-4 EB On-Ramp

World Center Dr

I-4 EB Off-Ramp to WB

WB to I-4 EB On-Ramp / I-4 EB 
Off-Ramp to EB

SR 536
I-4 WB Off Ramp / I-4 EB On-

Ramp

SR 536 I-4 WB Off Ramp

SR 536
WB to I-4 WB On-Ramp / I-4 WB 

Off-Ramp to EB

SR 536

Osceola Pkwy

SR 535 WB to I-4 East - Merge

SR 535 EB to I-4 East - Merge

I-4 West to SR 535 SB - Diverge

I-4 West to SR 536 SB - Diverge

I-4 WB off-ramp to Osceola Pkwy

SR 536

SR 536

I-4 EB On-RampsSR 536

SR536

I-4 East to Osceola Pkwy NB - Diverge

I-4 East to SR 536 NB - Diverge

I-4 EB off-ramps to SR536 EB/WB

Osceola Pkwy NB to I-4 East - Merge

SR 536 NB to I-4 East - Merge

I-4 East to SR 535 NB - Diverge

SR 536

SR 536 WB CD to EB

WB to I-4 WB On-Ramp / I-4 WB 
Off-Ramp to EB

259

261

263

280

278

9665

9643

9633

9649

276

9601

9644

265

267

9645

94

14

15

271

273

274

9658

9657

9656

9650

9651

9659

9654

9648

9652



PM - Existing Geometry

vph % GEH
EBL 10412 274 264 -10 -4% 0.6
EBR 10415 113 144 31 27% 2.7
EBT 10418 138 121 -17 -12% 1.5
NBL 10420 520 486 -34 -7% 1.5
NBR 10417 345 335 -10 -3% 0.5
NBT 10410 1793 1762 -31 -2% 0.7
SBL 10416 70 50 -20 -29% 2.6
SBR 10419 57 64 7 12% 0.9
SBT 10413 844 850 6 1% 0.2
WBL 10414 279 259 -20 -7% 1.2
WBR 10411 52 55 3 6% 0.4
WBT 10423 309 321 12 4% 0.7
EBL 10429 445 422 -23 -5% 1.1
EBR 10426 971 937 -34 -4% 1.1
EBT 10432 68 89 21 31% 2.4
NBL 10119 512 523 11 2% 0.5
NBR 10430 184 170 -14 -8% 1.1
NBT 10273 2177 2109 -68 -3% 1.5
SBL 10431 99 109 10 10% 1.0
SBR 10174 148 157 9 6% 0.7
SBT 10424 989 986 -3 0% 0.1
WBL 10425 149 148 -1 -1% 0.1
WBR 10428 36 51 15 42% 2.3
WBT 10175 62 50 -12 -19% 1.6
NBL 10176 322 346 24 7% 1.3
NBT 10437 1814 1733 -81 -4% 1.9
SBR 10875 558 596 38 7% 1.6
SBT 10879 952 974 22 2% 0.7
SWL 10439 1908 1875 -33 -2% 0.8
SWR 10436 1059 1059 0 0% 0.0
NWR 10634 2136 2082 -54 -3% 1.2

NWR2 10633 787 816 29 4% 1.0
EBL 10443 862 821 -41 -5% 1.4
EBR 10447 88 87 -1 -1% 0.1
EBT 10450 293 282 -11 -4% 0.6
NBR 10449 244 216 -28 -11% 1.8
NBT 10441 1937 1975 38 2% 0.9
SBL 10448 416 396 -20 -5% 1.0
SBT 10444 2091 1994 -97 -5% 2.1
WBL 10445 489 503 14 3% 0.6
WBR 10442 124 103 -21 -17% 2.0
EBL 10453 196 201 5 3% 0.4
EBR 10456 51 45 -6 -12% 0.9
EBT 10459 7 13 6 86% 1.9
NBL 10461 58 56 -2 -3% 0.3
NBR 10458 33 26 -7 -21% 1.3
NBT 10451 1945 1955 10 1% 0.2
SBL 10457 95 104 9 9% 0.9
SBR 10460 108 94 -14 -13% 1.4
SBT 10454 2465 2385 -80 -3% 1.6
WBL 10455 37 44 7 19% 1.1
WBR 10452 40 28 -12 -30% 2.1
WBT 10462 5 9 4 80% 1.5
EBL 10173 258 236 -22 -9% 1.4
EBT 10172 725 747 22 3% 0.8
NBL 10163 169 195 26 15% 1.9
NBR 10123 465 406 -59 -13% 2.8
NBT 10138 98 115 17 17% 1.6
SBL 10169 158 188 30 19% 2.3
SBR 10170 355 320 -35 -10% 1.9

WBR 10137 194 177 -17 -9% 1.2
WBT 10162 925 980 55 6% 1.8
EBL 30093 172 159 -13 -8% 1.0
EBR 30084 54 50 -4 -7% 0.6
EBT 10008 1122 1146 24 2% 0.7
NBL 30126 198 191 -7 -4% 0.5
NBR 10053 93 105 12 13% 1.2
NBT 10056 3 2 -1 -33% 0.6
SBL 10054 33 33 0 0% 0.0
SBR 10039 100 98 -2 -2% 0.2
SBT 10059 2 1 -1 -50% 0.8
WBL 10061 76 61 -15 -20% 1.8
WBR 10058 22 17 -5 -23% 1.1
WBT 10064 821 849 28 3% 1.0
EBL 30094 256 293 37 14% 2.2
EBT 10048 992 983 -9 -1% 0.3
SBL 10047 87 73 -14 -16% 1.6
SBR 10049 147 162 15 10% 1.2

WBR 10052 64 84 20 31% 2.3
WBT 10050 772 754 -18 -2% 0.7
EBL 10055 186 200 14 8% 1.0
EBR 10042 26 18 -8 -31% 1.7
EBT 10045 867 867 0 0% 0.0
NBL 10037 253 248 -5 -2% 0.3
NBR 10046 280 286 6 2% 0.4
NBT 10019 13 9 -4 -31% 1.2
SBL 10063 183 176 -7 -4% 0.5
SBR 10035 167 169 2 1% 0.2
SBT 10041 0 0 0 0% 0.0
WBL 10043 36 42 6 17% 1.0
WBR 10034 123 137 14 11% 1.2
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PM - Existing Geometry

vph % GEH
Int ID Primary Road Secondary Road Dir/Mvmt

VISSIM LINK 
ID

Demand 
Volume

Served 
Volume

Difference

WBT 10036 416 442 26 6% 1.3
NBL 10022 81 66 -15 -19% 1.7
NBR 10023 144 162 18 13% 1.5
NBT 10024 19 17 -2 -11% 0.5
NEL 10009 155 143 -12 -8% 1.0
NER 10030 36 32 -4 -11% 0.7
NET 10025 1139 1134 -5 0% 0.1
SBL 10027 96 96 0 0% 0.0
SBR 10029 117 128 11 9% 1.0
SBT 10028 14 7 -7 -50% 2.2
SWL 10020 71 80 9 13% 1.0
SWR 10021 156 169 13 8% 1.0
SWT 10003 377 404 27 7% 1.4
NEL 10032 161 168 7 4% 0.5
NER 10014 5 3 -2 -40% 1.0
NET 10011 1213 1233 20 2% 0.6
NWL 10038 40 31 -9 -23% 1.5
NWR 10012 50 61 11 22% 1.5
NWT 10033 9 10 1 11% 0.3
SEL 10016 171 147 -24 -14% 1.9
SER 10044 102 126 24 24% 2.2
SET 10040 4 0 -4 -100% 2.8
SWL 10165 16 2 -14 -88% 4.7
SWR 10051 275 298 23 8% 1.4
SWT 30001 462 501 39 8% 1.8
NBR 10069 15 9 -6 -40% 1.7
NBT 10065 1419 1453 34 2% 0.9
SBL 10077 28 21 -7 -25% 1.4
SBT 10067 740 777 37 5% 1.3
WBL 10166 13 24 11 85% 2.6
WBR 10068 68 55 -13 -19% 1.7
NBL 10017 286 283 -3 -1% 0.2
NBT 10075 1201 1217 16 1% 0.5
SBR 10074 220 228 8 4% 0.5
SBT 10071 474 445 -29 -6% 1.4
SEL 10076 269 224 -45 -17% 2.9
SER 10072 294 339 45 15% 2.5
NEL 30085 9 8 -1 -11% 0.3
NER 30100 15 10 -5 -33% 1.4
NET 30099 1446 1424 -22 -2% 0.6
NWL 30096 14 19 5 36% 1.2
NWR 30088 12 6 -6 -50% 2.0
NWT 30089 0 0 0 0% 0.0
SEL 30101 18 21 3 17% 0.7
SER 30097 6 0 -6 -100% 3.5
SET 30098 0 0 0 0% 0.0
SWL 30091 21 9 -12 -57% 3.1
SWR 30102 1 0 -1 -100% 1.4
SWT 30083 674 675 1 0% 0.0
EBL 30115 13 13 0 0% 0.0
EBR 30113 6 2 -4 -67% 2.0
EBT 30114 0 0 0 0% 0.0
NBL 30105 11 11 0 0% 0.0
NBR 30107 19 27 8 42% 1.7
NBT 30106 1446 1436 -10 -1% 0.3
SBL 30110 27 53 26 96% 4.1
SBR 30112 20 20 0 0% 0.0
SBT 30111 675 655 -20 -3% 0.8
WBL 10118 15 14 -1 -7% 0.3
WBR 30116 25 22 -3 -12% 0.6
WBT 10117 0 0 0 0% 0.0
EBL 10370 122 118 -4 -3% 0.4
EBR 10380 1070 1074 4 0% 0.1

EBR2 10373 11 6 -5 -45% 1.7
NBL 10376 15 13 -2 -13% 0.5

NBR2 10379 24 23 -1 -4% 0.2
NBT 10369 3 6 3 100% 1.4
SBL 10378 358 381 23 6% 1.2
SBR 10375 147 125 -22 -15% 1.9
SBT 10372 10 11 1 10% 0.3
WBL 10374 33 18 -15 -45% 3.0
WBR 10371 100 115 15 15% 1.4
WBT 10377 633 654 21 3% 0.8
EBR 10607 35 18 -17 -49% 3.3
EBT 10606 1417 1465 48 3% 1.3
WBL 10610 112 111 -1 -1% 0.1
SWR 10609 208 210 2 1% 0.1
WBT 10608 558 576 18 3% 0.8
SBT 10616 112 111 -1 -1% 0.1
SER 10615 35 18 -17 -49% 3.3
SWL 10612 191 211 20 10% 1.4
SWT 10611 208 210 2 1% 0.1
EBR 10621 770 795 25 3% 0.9
EBT 10623 647 662 15 2% 0.6

NER2 10622 191 212 21 11% 1.5
12-SBR 10382 16 23 7 44% 1.6
12-SBT 10151 108 112 4 4% 0.4
12-WBT 10383 654 667 13 2% 0.5
13-EBT 10385 961 996 35 4% 1.1
WBR 10620 143 138 -5 -3% 0.4
WBT 10619 654 668 14 2% 0.5
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PM - Existing Geometry

vph % GEH
Int ID Primary Road Secondary Road Dir/Mvmt

VISSIM LINK 
ID

Demand 
Volume

Served 
Volume

Difference

NBT 10624 143 138 -5 -3% 0.4
NEL 10625 647 661 14 2% 0.5
EBL 10388 110 113 3 3% 0.3
EBR 10391 215 231 16 7% 1.1
EBT 10394 744 752 8 1% 0.3
NBL 10396 160 145 -15 -9% 1.2
NBR 10393 123 120 -3 -2% 0.3
NBT 10386 120 134 14 12% 1.2
SBL 10392 15 21 6 40% 1.4

SBR2 10395 72 80 8 11% 0.9
SBT 10389 106 95 -11 -10% 1.1
WBL 10390 76 59 -17 -22% 2.1
WBR 10397 565 585 20 4% 0.8

WBR2 10387 22 22 0 0% 0.0
EBR 10868 974 970 -4 0% 0.1

EBR2 10867 1781 1773 -8 0% 0.2
NWL 10745 894 842 -52 -6% 1.8
WBT 10744 474 507 33 7% 1.5
SBL 10747 1443 1446 3 0% 0.1
SBT 10746 338 335 -3 -1% 0.2
SWT 10798 338 332 -6 -2% 0.3
WBL 10797 75 68 -7 -9% 0.8
EBT 10870 173 184 11 6% 0.8
SEL 10869 974 972 -2 0% 0.1

WBR 10743 894 840 -54 -6% 1.8
WBR2 10742 75 71 -4 -5% 0.5

SBR 10635 75 67 -8 -11% 0.9
SWT 10636 173 184 11 6% 0.8
SWR 10652 173 184 11 6% 0.8
SWT 10651 75 67 -8 -11% 0.9
NWL 10741 840 777 -63 -8% 2.2
WBT 10740 129 136 7 5% 0.6
EBT 10871 1147 1151 4 0% 0.1
NER 10872 135 126 -9 -7% 0.8
WBR 10614 225 285 60 27% 3.8
WBT 10613 840 785 -55 -7% 1.9
NBT 10805 1443 1455 12 1% 0.3
NWR 10806 225 293 68 30% 4.2
EBL 10398 70 75 5 7% 0.6
EBR 10401 27 22 -5 -19% 1.0
EBT 10404 1185 1167 -18 -2% 0.5
NBL 10408 15 14 -1 -7% 0.3
NBR 10406 43 42 -1 -2% 0.2
NBT 10399 8 10 2 25% 0.7
SBL 10405 205 199 -6 -3% 0.4
SBR 10407 200 198 -2 -1% 0.1
SBT 10402 16 13 -3 -19% 0.8
WBL 10403 35 20 -15 -43% 2.9
WBR 10400 122 134 12 10% 1.1
WBT 10409 850 851 1 0% 0.0
NBR 10785 124 137 13 10% 1.1
NBT 10786 3369 3384 15 0% 0.3
NBR 10787 264 256 -8 -3% 0.5
NBT 10788 3105 3124 19 1% 0.3
NEL 10795 129 134 5 4% 0.4
NET 10796 135 125 -10 -7% 0.9
NBR 10793 790 789 -1 0% 0.0
NET 10794 3105 3121 16 1% 0.3
NBR 10801 1668 1747 79 5% 1.9
NET 10802 3895 3915 20 1% 0.3
NER 10803 1243 1209 -34 -3% 1.0
NET 10804 4320 4428 108 3% 1.6
NBR 10812 952 950 -2 0% 0.1
NET 10811 4320 4419 99 2% 1.5
NBR 10626 787 813 26 3% 0.9
NET 10627 5272 5376 104 2% 1.4
SBR 10813 2967 2947 -20 -1% 0.4
SBT 10814 3125 3092 -33 -1% 0.6
SBR 10808 880 940 60 7% 2.0
SWT 10807 3125 3090 -35 -1% 0.6
SBR 10799 647 689 42 6% 1.6
SBT 10800 3358 3336 -22 -1% 0.4
SWL 10809 173 186 13 8% 1.0
SWT 10810 474 509 35 7% 1.6
SBR 10846 399 424 25 6% 1.2
SBT 10845 2959 2922 -37 -1% 0.7
SBR 10789 413 397 -16 -4% 0.8
SWT 10790 2959 2918 -41 -1% 0.8
SWR 10783 1394 1350 -44 -3% 1.2
SWT 10784 1978 1959 -19 -1% 0.4
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Memo 
To:   Jeremy Dilmore 

From: Hari Salkapuram Project:  I-4 SAMR Re-evaluation 

CC:         

Date:  3/20/2014 Job No:        

 

Traffic Methodology: 
 
The CFRPM version 5.01 model is still the latest approved model for FDOT District Five and is used in the 
development of the traffic numbers for I‐4 SIMR Re‐evaluation. The PSWADT produced from the CFRPM 
were converted to AADT by applying the MOCF factors for I‐4 and the arterials. In January of 2013 
DDHVs for both the No‐Build and Build conditions for the years 2020, 2030 and 2040 were produced 
using FDOT standard procedures. Model Scenarios were created for the years 2020 and 2040 for both 
the Build and No‐Build conditions. The 2030 DDHVs were interpolated from the 2020 and 2040 DDHVs. 
 
The DDHVs for the western segment that were produced using the FDOT procedures showed volume to 
capacity ratios approaching 1.8 in some locations.  Parallel roadways were also shown to be well over 
capacity.  Additionally, the unique characteristics of the western segment required special attention in 
the development of traffic projections due the presence of attractions such as Disney World (including 
its four parks and Downtown Disney), Sea World, and Universal Studios within the vicinity. Therefore, 
daily traffic profiles for the each of the stations for the western segment were analyzed to establish a 
peak‐period (shown in Figure 1). It was observed from Figure 1 that the AM peak‐period and PM peak‐
period varies four to five hours between 7 am and 12 pm and 2 pm and 7 pm, respectively.  

Figure 1: 2012 Daily Traffic Profile of the Count Station along Western Segment
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CFRPM travel demand model runs were conducted again to generate DDHVs for a four hour peak‐
period. Preliminary calculations were performed on the DDHVs to spread four hour peak‐period traffic 
based on the level of congestion experienced on each of the crossing corridors (presented in Table 1). It 
was observed that the demand is well over the capacity for the four hour period.  
 
Since the Dynamic Traffic Assignment (DTA) model is still undergoing pilot testing in Florida, the 
development of a subarea travel demand model using DTA would require more time and money than 
necessary given the immediate nature of the improvement type. The effect of DTA in this corridor would 
be to reduce the demand numbers produced by the demand model due to the capacity restricts of the 
network.  
 
Rather than reducing the K value by a fix factor across the model, an interchange by interchange 
evaluation was done.  Each interchange demand traffic is reduced until its peak hour reaches or slightly 
exceeds capacity.  This insures that the model is saturated during the peak hour.  The remaining peak 
period demand is applied on the shoulder hours.  In this way corridors with more demand will recover 
more slowly, while though with lower demand will recover more quickly.  The tables below shows the 
application of the peak period to this increased spreading approach.   
 
Table 1: AM Peak Period Demand Volumes – Four Hour 

 

per lane Total  700‐800 800‐900 900‐1000 1000‐1100

I‐4 WB Freeway 32,403 3 1,900 5,700 8,101 8,101 8,101 8,101 32,403

I‐4 ML WB Freeway 8,191 2 1,900 3,800 2,130 2,457 1,884 1,720 8,191

Kirkman WB Arterial 7,618 2 Extreme 800 1,600 1,905 1,905 1,905 1,905 7,618

Kirkman EB Arterial 11,290 2 Extreme 800 1,600 2,823 2,823 2,823 2,823 11,290

Universal WB Arterial 6,026 2 Uncongested 800 1,600 1,567 1,627 1,507 1,326 6,026

Universal EB Arterial 6,540 2 Uncongested 800 1,600 1,700 1,766 1,635 1,439 6,540

Sandlake WB Arterial 9,373 2 Extreme 500 1,000 2,343 2,343 2,343 2,343 9,373

Sandlake EB Arterial 10,829 2 Extreme 500 1,000 2,707 2,707 2,707 2,707 10,829

SR 528 WB Freeway 12,257 3 Uncongested 1,900 5,700 3,187 3,677 2,819 2,574 12,257

SR 528 ML WB Freeway 4,191 1 Uncongested 1,900 1,900 1,090 1,257 964 880 4,191

CFL Pkwy WB Arterial 10,457 2 Congested 900 1,800 2,614 2,614 2,614 2,614 10,457

CFL Pkwy EB Arterial 8,500 2 Congested 900 1,800 2,125 2,125 2,125 2,125 8,500

Lake WB Arterial 7,271 2 Uncongested 700 1,400 1,818 1,818 1,818 1,818 7,271

Lake EB Arterial 6,434 2 Uncongested 700 1,400 1,609 1,609 1,609 1,609 6,434

SR 535 NB Arterial 13,803 3 Congested 700 2,100 3,451 3,451 3,451 3,451 13,803

SR 535 SB Arterial 14,572 3 Congested 700 2,100 3,643 3,643 3,643 3,643 14,572

SR 536 WB Arterial 10,082 3 Disney 1,000 3,000 2,016 2,521 3,025 2,521 10,082

SR 536 EB Freeway 14,112 3 Disney 1,900 5,700 2,822 3,528 4,234 3,528 14,112

Osceola WB Freeway 10,982 3 Disney 1,900 5,700 2,196 2,746 3,295 2,746 10,982

Osceola EB Freeway 8,009 3 Disney 1,900 5,700 1,602 2,002 2,403 2,002 8,009

US 192 WB Arterial 12,176 3 Congested 1,000 3,000 3,044 3,044 3,044 3,044 12,176

US 192 EB Arterial 13,075 3 Congested 1,000 3,000 3,269 3,269 3,269 3,269 13,075

SR 417  Freeway 4,452 2 Uncongested 1,900 3,800 1,158 1,336 1,024 935 4,452

World SB Freeway 6,484 3 Disney 1,900 5,700 1,621 1,945 1,491 1,426 6,484

World NB Freeway 4,791 2 Disney 1,900 3,800 958 1,533 1,341 958 4,791

SR 429 Freeway 10,454 2 Uncongested 1,900 3,800 2,718 3,136 2,404 2,195 10,454

Champions WBArterial 3,466 2 Congested 800 1,600 797 1,005 936 728 3,466

Champions EB Arterial 5,787 2 Congested 800 1,600 1,331 1,678 1,562 1,215 5,787

Central Polk Freeway 8,765 2 Uncongested 1,900 3,800 2,279 2,630 2,016 1,841 8,765

US 27 NB Arterial 13,064 3 Congested 1,000 3,000 3,266 3,266 3,266 3,266 13,064

US 27 SB Arterial 7,459 3 Uncongested 1,000 3,000 1,939 2,238 1,716 1,566 7,459

Spread Type
Directional Capacity Adjusted Demand ( Hourly Flow)

Total Entry Volume Facility Type
Total FOUR 

Hour Demand

No.of Through 

Lanes
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Table 2: PM Peak Period Demand Volumes – Four Hour 

 
 
The tables show that traffic demand will exceed the capacity that can be provided even with this peak 
spreading.  Further spreading reaches the level of being unrealistic.  Instead a reduce factor to the 
demand traffic proposed.  This in effect mimic the behavior of a DTA approach but allows the modeler 
to control the outcome.  By holding the traffic constant but lengthening the period to 5 hours, the 
demand is dilute by a factor less than 20%.  The result is shown in the tables below.   
 

Total 

per lane Total  1500‐1600 1600‐1700 1700‐1800 1800‐1900

I‐4 WB Freeway 35,577 3 1,900 5,700 8,894 8,894 8,894 8,894 35,577

I‐4 ML WB Freeway 9,073 2 1,900 3,800 1,815 2,178 2,903 2,178 9,073

Kirkman WB Arterial 7,045 2 Extreme 800 1,600 1,761 1,761 1,761 1,761 7,045

Kirkman EB Arterial 11,537 2 Extreme 800 1,600 2,884 2,884 2,884 2,884 11,537

Universal WB Arterial 6,492 2 Extreme 800 1,600 1,623 1,623 1,623 1,623 6,492

Universal EB Arterial 6,068 2 Extreme 800 1,600 1,517 1,517 1,517 1,517 6,068

Sandlake WB Arterial 10,003 2 Extreme 500 1,000 2,501 2,501 2,501 2,501 10,003

Sandlake EB Arterial 10,105 2 Extreme 500 1,000 2,526 2,526 2,526 2,526 10,105

SR 528 WB Freeway 10,443 3 Uncongested 1,900 5,700 2,089 2,506 3,342 2,506 10,443

SR 528 ML WB Freeway 3,571 1 Uncongested 1,900 1,900 714 857 1,143 857 3,571

CFL Pkwy WB Arterial 9,625 2 Congested 900 1,800 2,406 2,406 2,406 2,406 9,625

CFL Pkwy EB Arterial 9,176 2 Congested 900 1,800 2,294 2,294 2,294 2,294 9,176

Lake WB Arterial 7,907 2 Extreme 700 1,400 1,977 1,977 1,977 1,977 7,907

Lake EB Arterial 5,893 2 Extreme 700 1,400 1,473 1,473 1,473 1,473 5,893

SR 535 NB Arterial 12,357 3 Extreme 700 2,100 3,089 3,089 3,089 3,089 12,357

SR 535 SB Arterial 14,570 3 Extreme 700 2,100 3,643 3,643 3,643 3,643 14,570

SR 536 WB Arterial 10,762 3 Disney PM IB 1,000 3,000 3,013 2,798 2,583 2,368 10,762

SR 536 EB Arterial 12,804 3 Disney PM OB 1,900 5,700 3,073 3,329 3,585 2,817 12,804

Osceola WB Freeway 11,785 3 Disney PM IB 1,900 5,700 3,300 3,064 2,828 2,593 11,785

Osceola EB Freeway 8,009 3 Disney PM OB 1,900 5,700 1,922 2,082 2,243 1,762 8,009

US 192 WB Arterial 13,042 3 Congested 1,000 3,000 3,261 3,261 3,261 3,261 13,042

US 192 EB Arterial 11,819 2 Congested 1,000 2,000 2,955 2,955 2,955 2,955 11,819

SR 417  Freeway 5,328 2 Uncongested 1,900 3,800 1,066 1,279 1,705 1,279 5,328

World SB Freeway 5,973 3 Disney PM OB 1,900 5,700 1,434 1,553 1,672 1,314 5,973

World NB Freeway 5,162 2 Disney PM IB 1,900 3,800 1,445 1,342 1,239 1,136 5,162

SR 429 Freeway 8,966 2 Uncongested 1,900 3,800 1,793 2,152 2,869 2,152 8,966

Champions WBArterial 4,247 2 Congested 800 1,600 849 1,019 1,359 1,019 4,247

Champions EB Arterial 5,023 2 Congested 800 1,600 1,005 1,206 1,607 1,206 5,023

Central Polk Freeway 9,333 2 Uncongested 1,900 3,800 2,053 2,613 2,800 1,867 9,333

US 27 NB Arterial 11,966 3 Congested 1,000 3,000 2,393 2,872 3,829 2,872 11,966

US 27 SB Arterial 8,128 3 Uncongested 1,000 3,000 1,626 1,951 2,601 1,951 8,128

Entry Volume Facility Type
Total FOUR 

Hour Demand

No.of Through 

Lanes
Spread Type

Directional Capacity Adjusted Demand ( Hourly Flow)
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Table 3: AM Peak Period Demand Volumes – Five Hour 

 

Table 4: PM Peak Period Demand Volumes – Five Hour 

 

per lane Total  700‐800 800‐900 900‐1000 1000‐1100 1100‐1200

I‐4 WB Freeway 32,403 3 1,900 5,700 6,513 6,707 6,513 6,448 6,189 32,371

I‐4 ML WB Freeway 8,191 2 1,900 3,800 1,646 1,696 1,646 1,630 1,564 8,183

Kirkman WB Arterial 7,618 2 Extreme 800 1,600 1,409 1,638 1,638 1,524 1,409 7,618

Kirkman EB Arterial 11,290 2 Extreme 800 1,600 2,258 2,258 2,258 2,258 2,258 11,290

Universal WB Arterial 6,026 2 Uncongested 800 1,600 1,265 1,326 1,205 1,145 1,085 6,026

Universal EB Arterial 6,540 2 Uncongested 800 1,600 1,373 1,439 1,308 1,243 1,177 6,540

Sandlake WB Arterial 9,373 2 Extreme 500 1,000 1,875 1,875 1,875 1,875 1,875 9,373

Sandlake EB Arterial 10,829 2 Extreme 500 1,000 2,166 2,166 2,166 2,166 2,166 10,829

SR 528 WB Freeway 12,257 3 Uncongested 1,900 5,700 2,574 2,697 2,451 2,329 2,206 12,257

SR 528 ML WB Freeway 4,191 1 Uncongested 1,900 1,900 880 922 838 796 754 4,191

CFL Pkwy WB Arterial 10,457 2 Congested 900 1,800 2,091 2,091 2,091 2,091 2,091 10,457

CFL Pkwy EB Arterial 8,500 2 Congested 900 1,800 1,615 1,785 1,785 1,700 1,615 8,500

Lake WB Arterial 7,271 2 Uncongested 700 1,400 1,527 1,600 1,454 1,381 1,309 7,271

Lake EB Arterial 6,434 2 Uncongested 700 1,400 1,351 1,415 1,287 1,222 1,158 6,434

SR 535 NB Arterial 13,803 3 Congested 700 2,100 2,761 2,761 2,761 2,761 2,761 13,803

SR 535 SB Arterial 14,572 3 Congested 700 2,100 2,914 2,914 2,914 2,914 2,914 14,572

SR 536 WB Arterial 10,082 3 Disney 1,000 3,000 1,613 1,815 2,420 2,420 1,815 10,082

SR 536 EB Freeway 14,112 3 Disney 1,900 5,700 2,258 2,540 3,387 3,387 2,540 14,112

Osceola WB Freeway 10,982 3 Disney 1,900 5,700 1,757 1,977 2,636 2,636 1,977 10,982

Osceola EB Freeway 8,009 3 Disney 1,900 5,700 1,281 1,442 1,922 1,922 1,442 8,009

US 192 WB Arterial 12,176 3 Congested 1,000 3,000 2,313 2,557 2,557 2,435 2,313 12,176

US 192 EB Arterial 13,075 3 Congested 1,000 3,000 2,484 2,746 2,746 2,615 2,484 13,075

SR 417  Freeway 4,452 2 Uncongested 1,900 3,800 935 979 890 846 801 4,452

World SB Freeway 6,484 3 Disney 1,900 5,700 1,037 1,556 1,426 1,297 1,167 6,484

World NB Freeway 4,791 2 Disney 1,900 3,800 958 1,150 1,054 862 767 4,791

SR 429 Freeway 10,454 2 Uncongested 1,900 3,800 2,195 2,300 2,091 1,986 1,882 10,454

Champions WBArterial 3,466 2 Congested 800 1,600 728 763 693 659 624 3,466

Champions EB Arterial 5,787 2 Congested 800 1,600 1,215 1,273 1,157 1,100 1,042 5,787

Central Polk Freeway 8,765 2 Uncongested 1,900 3,800 1,841 1,928 1,753 1,665 1,578 8,765

US 27 NB Arterial 13,064 3 Congested 1,000 3,000 2,482 2,743 2,743 2,613 2,482 13,064

US 27 SB Arterial 7,459 3 Uncongested 1,000 3,000 1,566 1,641 1,492 1,417 1,343 7,459

Spread Type Total 
No.of Through 

Lanes

Total Five 

Hour Demand

Adjusted Demand ( Hourly Flow)Directional Capacity
Entry Volume Facility Type

per lane Total  1400‐1500 1500‐1600 1600‐1700 1700‐1800 1800‐1900

I‐4 WB Freeway 35,577 3 1,900 5,700 6,617 7,258 7,613 7,720 6,404 35,613

I‐4 ML WB Freeway 9,073 2 1,900 3,800 1,688 1,851 1,942 1,969 1,633 9,082

Kirkman WB Arterial 7,045 2 Extreme 800 1,600 1,339 1,409 1,409 1,479 1,409 7,045

Kirkman EB Arterial 11,537 2 Extreme 800 1,600 2,307 2,307 2,307 2,307 2,307 11,537

Universal WB Arterial 6,492 2 Extreme 800 1,600 1,298 1,298 1,298 1,298 1,298 6,492

Universal EB Arterial 6,068 2 Extreme 800 1,600 1,214 1,214 1,214 1,214 1,214 6,068

Sandlake WB Arterial 10,003 2 Extreme 500 1,000 2,001 2,001 2,001 2,001 2,001 10,003

Sandlake EB Arterial 10,105 2 Extreme 500 1,000 2,021 2,021 2,021 2,021 2,021 10,105

SR 528 WB Freeway 10,443 3 Uncongested 1,900 5,700 1,880 1,984 2,141 2,297 2,141 10,443

SR 528 ML WB Freeway 3,571 1 Uncongested 1,900 1,900 643 678 732 786 732 3,571

CFL Pkwy WB Arterial 9,625 2 Congested 900 1,800 1,829 1,925 1,925 2,021 1,925 9,625

CFL Pkwy EB Arterial 9,176 2 Congested 900 1,800 1,743 1,835 1,835 1,927 1,835 9,176

Lake WB Arterial 7,907 2 Extreme 700 1,400 1,581 1,581 1,581 1,581 1,581 7,907

Lake EB Arterial 5,893 2 Extreme 700 1,400 1,179 1,179 1,179 1,179 1,179 5,893

SR 535 NB Arterial 12,357 3 Extreme 700 2,100 2,471 2,471 2,471 2,471 2,471 12,357

SR 535 SB Arterial 14,570 3 Extreme 700 2,100 2,914 2,914 2,914 2,914 2,914 14,570

SR 536 WB Arterial 10,762 3 Disney PM IB 1,000 3,000 2,152 2,583 2,368 1,937 1,722 10,762

SR 536 EB Arterial 12,804 3 Disney PM OB 1,900 5,700 2,689 2,561 2,433 2,689 2,433 12,804

Osceola WB Freeway 11,785 3 Disney PM IB 1,900 5,700 2,357 2,828 2,593 2,121 1,886 11,785

Osceola EB Freeway 8,009 3 Disney PM OB 1,900 5,700 1,682 1,602 1,522 1,682 1,522 8,009

US 192 WB Arterial 13,042 3 Congested 1,000 3,000 2,478 2,608 2,608 2,739 2,608 13,042

US 192 EB Arterial 11,819 2 Congested 1,000 2,000 2,246 2,364 2,364 2,482 2,364 11,819

SR 417  Freeway 5,328 2 Uncongested 1,900 3,800 1,119 1,172 1,066 1,012 959 5,328

World SB Freeway 5,973 3 Disney PM OB 1,900 5,700 1,254 1,195 1,135 1,254 1,135 5,973

World NB Freeway 5,162 2 Disney PM IB 1,900 3,800 1,032 1,239 1,136 929 826 5,162

SR 429 Freeway 8,966 2 Uncongested 1,900 3,800 1,614 1,704 1,838 1,973 1,838 8,966

Champions WBArterial 4,247 2 Congested 800 1,600 807 849 849 892 849 4,247

Champions EB Arterial 5,023 2 Congested 800 1,600 954 1,005 1,005 1,055 1,005 5,023

Central Polk Freeway 9,333 2 Uncongested 1,900 3,800 1,680 1,773 1,913 2,053 1,913 9,333

US 27 NB Arterial 11,966 3 Congested 1,000 3,000 2,274 2,393 2,393 2,513 2,393 11,966

US 27 SB Arterial 8,128 3 Uncongested 1,000 3,000 1,463 1,544 1,666 1,788 1,666 8,128

Facility Type Total 
No.of Through 

Lanes

Total Five 

Hour Demand

Adjusted Demand ( Hourly Flow)
Entry Volume

Directional Capacity
Spread Type
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With the reduce factor to the demand traffic applied by extending the duration of the peak period but 

only applying the 4 hour traffic and adjusting K by interchange, the demand traffic saturates the model 

during the peak hour as expected, and has shoulder hours.  The shoulder hour intensity varies across the 

model.  The magnitude is dependent on the model drive demand.   
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Introduction  
This document follows the I-4 SAMR Update – Design 
Traffic Tech Memo January 2013 document and the I-4 
SIMR Update - Traffic Technical Report March 2014.  The 
January 2013 document included 2 segments of analysis. 
Segment 1 of I-4 goes from west of U.S. 27 in Polk 
County to west of the Florida Turnpike in Orange County 
and Segment 2 goes from west of S.R. 434 in Seminole 
County to east of S.R. 472 in Volusia County. The need 
for this document was precipitated by the modification of 
access points in both segments due to the analysis of the 
originally proposed access locations from an earlier study 
that were deemed by the Florida Department of 
Transportation (FDOT) to not meet current FDOT 
standards.  

It was also deemed necessary to create a new 
methodology for the development of the Directional Peak 
Period Traffic (DPPT) and analysis period for Segment 1. 
The analysis period of a single design hour was found to 
be insufficient and therefore a multi-hour analysis period 
was created. The January 2013 report also documents 
new access points for all segments, the new DPPT 
methodology for Segment 1, and the production of the 
Opening year 2020, Interim year 2030, and Design Year 
2040 DPPT for Build Scenarios for both segments and 
the No-Build for Segment 1. 

The March 2014 report updated both segments traffic as 
a result of additional and modified access locations. 
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1. Travel Demand Forecasting 
Methodology 

The model study area consists of I-4 from west of U.S. 27 in Polk County to west of the Florida Turnpike in 
Orange County which matches the I-4 Beyond the Ultimate Segment 1 area.   

1.1. Travel Demand Model Selection 
The Central Florida Regional Planning Model (CFRPM) version 5.01 used for the previous work was also 
used for this effort for consistency purposes. The model files are contained in Appendix A. 

1.2. Travel Demand Model Modifications 
 The only adjustment made to the model from the I-4 SIMR Update was the addition of a new ramp off of I-
4/SR 536 interchange into downtown Disney. The configuration of the ramp is shown in Appendix B.   

1.2.1. Model Network Modifications 
Segment 1 access locations were modified per the FDOT request. The modified access locations were 
coded into the travel demand model for the Build scenarios and then the models were rerun. These locations 
are shown in Appendix A. 

2. Traffic Factors 
This section of the report details the traffic factors that were used to develop the DPPT for this project. 

2.1. Model Output Conversion Factor (MOCF) 
The MOCF is used to convert the traffic volumes generated by a traffic demand model from Peak Season 
Weekday Average Daily Traffic (PSWADT) to Annual Average Daily Traffic (AADT). The MOCF is the 
average of the 13 consecutive weeks during which the highest weekday volumes occur and when the sum of 
Seasonal Factors (SF) for those 13 weeks are the lowest. The MOCF(s) used in validation to convert 
PSWADT to AADT for the base year model network should be used for adjusting future year model volume. 
The Base year for the CFRPM is 2005. The MOCFs used for this study came from the FDOT 2005 Florida 
Traffic Information DVD and are shown in Table 1 below.  

  



 
 

  
SR 536 INTERCHANGE MODIFICATION REPORT - Design Traffic Technical Report           
July 2014 4
 

 

Table 1. 2005 MOCFs 

Segment MOCF 

Segment 1 – Orange I-4 0.98 

Segment 1 – Orange I-4 Disney 0.97 

Segment 1 – Orange Arterials 0.98 

Segment 1 – Osceola I-4/Disney 0.97 

Segment 1 – Osceola Arterials 0.97 

Segment 1 – Polk I-4 0.95 

Segment 1 – Polk Arterials 0.92 
 

2.2. Adopted K Factor 
The K Factor is the ratio of the traffic volume in the study hour to the AADT. FDOT currently utilizes standard 
K factors based on the type of roadway classifications; however, this segment of the study was allowed to 
use facility specific K factors in the previous analysis. 

The original K factors did not accurately take into account the multi-hour peak of the area so a new 
methodology was created to deal with this issue. 

2.2.1. Background Information 
Segment 1 goes primarily through the heavy tourist area of Orlando, which includes access points to Disney 
World (including its four parks and Downtown Disney), Sea World, and Universal Studios. This generates a 
significant amount of tourist traffic as well as “shift work” trips along this section of I-4. These types of trips do 
not have the same peaking characteristics as the more traditional residential and commercial areas which 
are directional in nature and typically peak in the morning and afternoon commute time periods. The tourist 
and shift work trips are more spread out and balanced in their peaks and thus generate a longer peak with 
more total traffic as compared to directional traffic. 

In January of 2013, updated Directional Design Hour Volumes (DDHVs) for both the No-Build and Build 
conditions for the years 2020, 2030 and 2040 were produced using FDOT standard procedures. The 
approach that was used began with the coding of the Build condition (managed lanes) into the CFRPM 
version 5.01.  Model Scenarios were created for the years 2020 and 2040 for both the Build and No-Build 
conditions.  The 2030 DDHVs were interpolated from the 2020 and 2040 DDHVs.  The DDHVs were then put 
into VISSIM for the purposes of traffic operations analysis. 

The DDHVs for the western segment that were produced using the FDOT procedures showed volume to 
capacity ratios approaching 1.8 in some locations. The DDHVs were reevaluated and found to be reasonable 
based on the standard FDOT procedures.  Further investigation revealed the cause of the high volume to 
capacity ratio was partly due to the analysis tools. The Travel Demand model is just that, a model based on 
demand. While there is capacity restraint in the travel demand model, there is no capacity limit in the Travel 
Demand model. Due to this, Travel Demand models can produce volumes that are over the available 
capacity.  

In practice, these high volumes lead to expanding peak periods over time which is known as peak spreading.  
This effect is not captured in the FDOT standard design traffic procedure due to the use of “standard K” or 
the facility specific approach that was used previously since they only include a single hour.  Segment 1 of I-
4 currently experiences congestion in periods rather than just at specific hours in the morning and afternoon.  
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This is due to the tourist demand and shift work trips which provide more midday and late evening traffic than 
in residential areas. 

Because of these issues, a new methodology to develop the traffic is proposed that is described in detail in 
section 2.2.2. 

2.2.2. Directional Peak Period Traffic Development Methodology 
This approach used the same starting point as before with the coding of the Build condition (managed lanes) 
into the CFRPM version 5.01.  The modeling was be revised as access locations have changed since the 
last model runs were performed on the Segment 1. Model Scenarios were recreated for the years 2020 and 
2040 for both the Build and No-Build conditions. 

To create the new DPPT, an analysis of existing FDOT count stations along the I-4 corridor was done to 
ascertain the peak period of the day. Several counts stations were used to accomplish this task. 

Project and period specific K factors were created and applied to the AADT using the count stations in the 
study area on I-4 to obtain the percentage of daily traffic that occurs in the established peak period. 

The PSWADT produced from the CFRPM was converted to AADT by applying the MOCF factors for I-4 and 
the cross streets using the 2005 (Model Base year) factors from the FDOT 2005 Traffic Information DVD. 

Table 2 below shows the adopted K Factors for the project, based on the new methodology. 

Table 2. Adopted K Factors  

Segment K Factor 

Segment 1 – Osceola/Polk 
Counties 

26.00 

Segment 1 – Orange County 24.64 

Segment 1 – Disney Area 27.25 
 

2.3. Adopted D Factors 
The D Factor is the proportion of traffic based on the median (average) for the design hour of the design year 
traveling in the peak direction. The Segment 1 factors were derived from all the count stations in Orange, 
Osceola and Polk counties for I-4 and the Arterials.  

The adopted D Factors for the project are shown in Table 3. 

Table 3. Adopted D Factors 

Segment D Factor 

Segment 1 – I-4 52.92 

Segment 1 – Tolled Roads 56.35 

Segment 1 – Arterials 53.66 

 



 
 

  
SR 536 INTERCHANGE MODIFICATION REPORT - Design Traffic Technical Report           
July 2014 6
 

3. Design Traffic Methodology & Design 
Traffic 

The 2012 FDOT Project Traffic Forecasting Handbook and the Project Forecasting Procedure Topic No. 
525-030-120 were used to develop the Design Traffic for this project, except as noted above in section 2. 
The Design Traffic is produced by applying the K and D factors to AADT projections from the CFRPM.  
Intersection or interchange turning movements can be calculated manually or using several other methods, 
including the TURNS5 methodology which was used for this project. 

3.1. Methodology 
TURNS5 was used to generate the Design Traffic for the intersections and interchanges for this project. 

The TURNS5-V02 program is an excel spreadsheet that enables the user to easily operate it. The only 
Required Input Data for TURNS5 is: 

 Model year AADTs 
 K and D factors for mainline and side streets 
 “First guess” turning movement proportions for AADTs (Can come from Counts or the Model) Counts 

were used for this project. 

TURNS5 produces the following output: 

 Balanced daily and design hour turning movement forecasts 
 Base (Existing) year, opening (first) year, mid (second) year and 
 Design (third) year forecasts 

For this project, model year AADTs for 2020 and 2040 for the No-Build and Build scenarios were entered 
into TURNS5 along with the calculated K and D factors and the percentage of turns from either the traffic 
counts in Appendix C or the model turning movements. The 2030 DPPTs were interpolated between the 
2020 and 2040 DPPTs. 

The Buena Vista Drive traffic was developed using a combination of the CFRPM model and existing traffic 
provided by RCID and shown in Appendix C. As Buena Vista Drive resides outside the limits of the CFRPM 
historical data was relied upon to distribute traffic along the corridor. Traffic entering and exiting Hotel Plaza 
Boulevard to the east and Buena Vista Drive to the west was developed based on the CFRPM output with 
turning movements through Turns5. Upon establishing traffic movements to and from the corridor, manual 
distribution techniques were used to determine the turning volumes for the full length of the BVD corridor 
from SR 535 to EPCOT Center Drive. After determining the distribution of traffic for the corridor, the final 
design traffic was focused to the project limits of the proposed ramp. 

3.2. Design Traffic 
The resulting AADT and Design Traffic for Segment 1 for all years and scenarios are shown in Figures 1 
through 12 beginning on the next page. 
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Figure 1. Segment 1 – 2020 No-Build DPPT 
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Figure 2. Segment 1 – 2030 No-Build DPPT  
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Figure 3. Segment 1 – 2040 No-Build DPPT 
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Figure 4. Segment 1 – 2020 Build DPPT 
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Figure 5. Segment 1 – 2030 Build DPPT 
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Figure 6. Segment 1 – 2040 Build DPPT 
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Appendix C. Traffic Counts (Electronic) 
  



 

 

Appendix D. TURNS5 Files (Electronic) 
 

 



 

 

 
 
 
 
 
 
 
 
 
 

Appendix E – Future Conditions Operational Analysis Outputs 
 

 

 

 

 

  



 

 

 
 
 
 
 
 
 
 
 
 

HCS – Basic Freeway Outputs 
 

 

 

 

 

 

  



BASIC FREEWAY SEGMENTS WORKSHEET 
 
General Information Site Information 
Analyst SP Highway/Direction of Travel I-4 EB 

Agency or Company HDR Inc. From/To 1 I-4 On Ramp from US 192 to 
Osceola Parkway Off Ramp 

Date Performed 8/21/2014 11:27:50 AM Jurisdiction ceola Parkway Off Ramp 
Analysis Time Period AM Analysis Year 2020 
Project Description    I-4 SAMR Re-Eval 

Oper.(LOS) Des.(N) Planning Data 

Flow Inputs
Volume, V 5220  veh/h Peak-Hour Factor, PHF 0.95 
 AADT veh/day %Trucks and Buses, PT 3 
Peak-Hr Prop. of AADT, K %RVs, PR 0 
Peak-Hr Direction Prop, D General Terrain: Level 
DDHV = AADT x K x D  veh/h Grade      %       Length mi 
                       Up/Down %

Calculate Flow Adjustments
 fp 0.85  ER 1.2 
 ET 1.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.985 

Speed Inputs Calc Speed Adj and FFS
Lane Width 12.0 ft 
Rt-Side Lat. Clearance 6.0 ft 
Number of Lanes, N 3 
Total Ramp Density, TRD 0.83  ramps/mi 
FFS (measured) mph 
Base free-flow Speed, BFFS 75.4 mph 

 fLW 0.0 mph 
 fLC 0.0 mph 
 TRD Adjustment 2.8 mph 

 FFS 72.6 mph 

LOS and Performance Measures Design (N)

Operational (LOS)
vp = (V or DDHV) / (PHF x N x fHV x fp)2187 pc/h/ln

S 59.4 mph 
D = vp / S 36.8 pc/mi/ln 
LOS E 

Design (N) 
Design LOS
vp = (V or DDHV) / (PHF x N x fHV x fp) pc/h/ln
S mph 
D = vp / S pc/mi/ln 
Required Number of Lanes, N

Glossary Factor Location
N  - Number of lanes                 S   - Speed
V   - Hourly volume                   D   - Density
vp   - Flow rate                          FFS - Free-flow speed
LOS   - Level of service            BFFS - Base free-flow speed
DDHV - Directional design hour volume  

ER - Exhibits 11-10, 11-12       fLW - Exhibit 11-8
ET - Exhibits 11-10, 11-11, 11-13       fLC - Exhibit 11-9
fp - Page 11-18       TRD - Page 11-11
LOS, S, FFS, vp - Exhibits 11-2, 11-3       

Copyright © 2012 University of Florida, All Rights Reserved      HCS 2010TM   Version 6.40 Generated:  8/22/2014    1:50 PM

8/22/2014file://C:\Users\bleggett\AppData\Local\Temp\f2kE32E.tmp



BASIC FREEWAY SEGMENTS WORKSHEET 
 
General Information Site Information 
Analyst SP Highway/Direction of Travel I-4 EB 

Agency or Company HDR Inc. From/To
86 HOV Off north of Osceola 
Parkway to HOV On from 
Osceola Parkway-SR 536 

Date Performed 8/21/2014 11:27:50 AM Jurisdiction kway to HOV On from Osceola 
Parkway-SR 536 

Analysis Time Period kway-SR 536 Analysis Year 2020 
Project Description    I-4 SAMR Re-Eval 

Oper.(LOS) Des.(N) Planning Data 

Flow Inputs
Volume, V 620  veh/h Peak-Hour Factor, PHF 0.95 
 AADT veh/day %Trucks and Buses, PT 5 
Peak-Hr Prop. of AADT, K %RVs, PR 0 
Peak-Hr Direction Prop, D General Terrain: Level 
DDHV = AADT x K x D  veh/h Grade      %       Length mi 
                       Up/Down %

Calculate Flow Adjustments
 fp 0.85  ER 1.2 

 ET 1.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.976 

Speed Inputs Calc Speed Adj and FFS
Lane Width 12.0 ft 
Rt-Side Lat. Clearance 6.0 ft 
Number of Lanes, N 2 
Total Ramp Density, TRD 0.33  ramps/mi 
FFS (measured) mph 
Base free-flow Speed, BFFS 75.4 mph 

 fLW 0.0 mph 
 fLC 0.0 mph 
 TRD Adjustment 1.3 mph 

 FFS 74.1 mph 

LOS and Performance Measures Design (N)

Operational (LOS)
vp = (V or DDHV) / (PHF x N x fHV x fp)393 pc/h/ln

S 75.0 mph 
D = vp / S 5.2 pc/mi/ln 
LOS A 

Design (N) 
Design LOS
vp = (V or DDHV) / (PHF x N x fHV x fp) pc/h/ln
S mph 
D = vp / S pc/mi/ln 
Required Number of Lanes, N

Glossary Factor Location
N  - Number of lanes                 S   - Speed
V   - Hourly volume                   D   - Density
vp   - Flow rate                          FFS - Free-flow speed
LOS   - Level of service            BFFS - Base free-flow speed
DDHV - Directional design hour volume  

ER - Exhibits 11-10, 11-12       fLW - Exhibit 11-8
ET - Exhibits 11-10, 11-11, 11-13       fLC - Exhibit 11-9
fp - Page 11-18       TRD - Page 11-11
LOS, S, FFS, vp - Exhibits 11-2, 11-3       

Copyright © 2012 University of Florida, All Rights Reserved      HCS 2010TM   Version 6.40 Generated:  8/22/2014    1:50 PM

8/22/2014file://C:\Users\bleggett\AppData\Local\Temp\f2kA380.tmp



BASIC FREEWAY SEGMENTS WORKSHEET 
 
General Information Site Information 
Analyst SP Highway/Direction of Travel I-4 EB 

Agency or Company HDR Inc. From/To
87 HOV On from Osceola 
Parkway-SR 536 to Street B 
On 

Date Performed 8/21/2014 11:27:50 AM Jurisdiction SR 536 to Street B On 
Analysis Time Period AM Analysis Year 2020 
Project Description    I-4 SAMR Re-Eval 

Oper.(LOS) Des.(N) Planning Data 

Flow Inputs
Volume, V 1506  veh/h Peak-Hour Factor, PHF 0.95 
 AADT veh/day %Trucks and Buses, PT 5 
Peak-Hr Prop. of AADT, K %RVs, PR 0 
Peak-Hr Direction Prop, D General Terrain: Level 
DDHV = AADT x K x D  veh/h Grade      %       Length mi 
                       Up/Down %

Calculate Flow Adjustments
 fp 0.85  ER 1.2 
 ET 1.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.976 

Speed Inputs Calc Speed Adj and FFS
Lane Width 12.0 ft 
Rt-Side Lat. Clearance 6.0 ft 
Number of Lanes, N 2 
Total Ramp Density, TRD 0.50  ramps/mi 
FFS (measured) mph 
Base free-flow Speed, BFFS 75.4 mph 

 fLW 0.0 mph 
 fLC 0.0 mph 
 TRD Adjustment 1.8 mph 

 FFS 73.6 mph 

LOS and Performance Measures Design (N)

Operational (LOS)
vp = (V or DDHV) / (PHF x N x fHV x fp)956 pc/h/ln

S 75.0 mph 
D = vp / S 12.7 pc/mi/ln 
LOS B 

Design (N) 
Design LOS
vp = (V or DDHV) / (PHF x N x fHV x fp) pc/h/ln
S mph 
D = vp / S pc/mi/ln 
Required Number of Lanes, N

Glossary Factor Location
N  - Number of lanes                 S   - Speed
V   - Hourly volume                   D   - Density
vp   - Flow rate                          FFS - Free-flow speed
LOS   - Level of service            BFFS - Base free-flow speed
DDHV - Directional design hour volume  

ER - Exhibits 11-10, 11-12       fLW - Exhibit 11-8
ET - Exhibits 11-10, 11-11, 11-13       fLC - Exhibit 11-9
fp - Page 11-18       TRD - Page 11-11
LOS, S, FFS, vp - Exhibits 11-2, 11-3       

Copyright © 2012 University of Florida, All Rights Reserved      HCS 2010TM   Version 6.40 Generated:  8/22/2014    1:49 PM

8/22/2014file://C:\Users\bleggett\AppData\Local\Temp\f2k646E.tmp



BASIC FREEWAY SEGMENTS WORKSHEET 
 
General Information Site Information 
Analyst SP Highway/Direction of Travel I-4 EB 

Agency or Company HDR Inc. From/To I-4 Off Ramp to CD System to 
Edge of Study Area 

Date Performed 8/21/2014 11:27:50 AM Jurisdiction ge of Study Area 
Analysis Time Period AM Analysis Year 2020 
Project Description    I-4 SAMR Re-Eval 

Oper.(LOS) Des.(N) Planning Data 

Flow Inputs
Volume, V 5430  veh/h Peak-Hour Factor, PHF 0.95 
 AADT veh/day %Trucks and Buses, PT 3 
Peak-Hr Prop. of AADT, K %RVs, PR 0 
Peak-Hr Direction Prop, D General Terrain: Level 
DDHV = AADT x K x D  veh/h Grade      %       Length mi 
                       Up/Down %

Calculate Flow Adjustments
 fp 0.85  ER 1.2 
 ET 1.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.985 

Speed Inputs Calc Speed Adj and FFS
Lane Width 12.0 ft 
Rt-Side Lat. Clearance 6.0 ft 
Number of Lanes, N 3 
Total Ramp Density, TRD 0.50  ramps/mi 
FFS (measured) mph 
Base free-flow Speed, BFFS 75.4 mph 

 fLW 0.0 mph 
 fLC 0.0 mph 
 TRD Adjustment 1.8 mph 

 FFS 73.6 mph 

LOS and Performance Measures Design (N)

Operational (LOS)
vp = (V or DDHV) / (PHF x N x fHV x fp)2275 pc/h/ln

S 57.0 mph 
D = vp / S 39.9 pc/mi/ln 
LOS E 

Design (N) 
Design LOS
vp = (V or DDHV) / (PHF x N x fHV x fp) pc/h/ln
S mph 
D = vp / S pc/mi/ln 
Required Number of Lanes, N

Glossary Factor Location
N  - Number of lanes                 S   - Speed
V   - Hourly volume                   D   - Density
vp   - Flow rate                          FFS - Free-flow speed
LOS   - Level of service            BFFS - Base free-flow speed
DDHV - Directional design hour volume  

ER - Exhibits 11-10, 11-12       fLW - Exhibit 11-8
ET - Exhibits 11-10, 11-11, 11-13       fLC - Exhibit 11-9
fp - Page 11-18       TRD - Page 11-11
LOS, S, FFS, vp - Exhibits 11-2, 11-3       

Copyright © 2012 University of Florida, All Rights Reserved      HCS 2010TM   Version 6.40 Generated:  8/22/2014    1:49 PM
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BASIC FREEWAY SEGMENTS WORKSHEET 
 
General Information Site Information 
Analyst SP Highway/Direction of Travel I-4 EB 

Agency or Company HDR Inc. From/To
I-4 On Ramp from Osceola 
Parkway to I-4 On Ramp from 
SR 536 

Date Performed 8/21/2014 11:27:50 AM Jurisdiction y to I-4 On Ramp from SR 536 
Analysis Time Period AM Analysis Year 2020 
Project Description    I-4 SAMR Re-Eval 

Oper.(LOS) Des.(N) Planning Data 

Flow Inputs
Volume, V 5051  veh/h Peak-Hour Factor, PHF 0.95 
 AADT veh/day %Trucks and Buses, PT 3 
Peak-Hr Prop. of AADT, K %RVs, PR 0 
Peak-Hr Direction Prop, D General Terrain: Level 
DDHV = AADT x K x D  veh/h Grade      %       Length mi 
                       Up/Down %

Calculate Flow Adjustments
 fp 0.85  ER 1.2 
 ET 1.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.985 

Speed Inputs Calc Speed Adj and FFS
Lane Width 12.0 ft 
Rt-Side Lat. Clearance 6.0 ft 
Number of Lanes, N 3 
Total Ramp Density, TRD 0.50  ramps/mi 
FFS (measured) mph 
Base free-flow Speed, BFFS 75.4 mph 

 fLW 0.0 mph 
 fLC 0.0 mph 
 TRD Adjustment 1.8 mph 

 FFS 73.6 mph 

LOS and Performance Measures Design (N)

Operational (LOS)
vp = (V or DDHV) / (PHF x N x fHV x fp)2116 pc/h/ln

S 61.2 mph 
D = vp / S 34.6 pc/mi/ln 
LOS D 

Design (N) 
Design LOS
vp = (V or DDHV) / (PHF x N x fHV x fp) pc/h/ln
S mph 
D = vp / S pc/mi/ln 
Required Number of Lanes, N

Glossary Factor Location
N  - Number of lanes                 S   - Speed
V   - Hourly volume                   D   - Density
vp   - Flow rate                          FFS - Free-flow speed
LOS   - Level of service            BFFS - Base free-flow speed
DDHV - Directional design hour volume  

ER - Exhibits 11-10, 11-12       fLW - Exhibit 11-8
ET - Exhibits 11-10, 11-11, 11-13       fLC - Exhibit 11-9
fp - Page 11-18       TRD - Page 11-11
LOS, S, FFS, vp - Exhibits 11-2, 11-3       

Copyright © 2012 University of Florida, All Rights Reserved      HCS 2010TM   Version 6.40 Generated:  8/22/2014    1:49 PM
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BASIC FREEWAY SEGMENTS WORKSHEET 
 
General Information Site Information 
Analyst SP Highway/Direction of Travel I-4 EB 

Agency or Company HDR Inc. From/To I-4 On Ramp from SR 536 to 
SR 535 Off Ramp 

Date Performed 8/21/2014 11:27:50 AM Jurisdiction 35 Off Ramp 
Analysis Time Period AM Analysis Year 2020 
Project Description    I-4 SAMR Re-Eval 

Oper.(LOS) Des.(N) Planning Data 

Flow Inputs
Volume, V 6965  veh/h Peak-Hour Factor, PHF 0.95 
 AADT veh/day %Trucks and Buses, PT 3 
Peak-Hr Prop. of AADT, K %RVs, PR 0 
Peak-Hr Direction Prop, D General Terrain: Level 
DDHV = AADT x K x D  veh/h Grade      %       Length mi 
                       Up/Down %

Calculate Flow Adjustments
 fp 0.85  ER 1.2 
 ET 1.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.985 

Speed Inputs Calc Speed Adj and FFS
Lane Width 12.0 ft 
Rt-Side Lat. Clearance 6.0 ft 
Number of Lanes, N 4 
Total Ramp Density, TRD 0.67  ramps/mi 
FFS (measured) mph 
Base free-flow Speed, BFFS 75.4 mph 

 fLW 0.0 mph 
 fLC 0.0 mph 
 TRD Adjustment 2.3 mph 

 FFS 73.1 mph 

LOS and Performance Measures Design (N)

Operational (LOS)
vp = (V or DDHV) / (PHF x N x fHV x fp)2189 pc/h/ln

S 59.4 mph 
D = vp / S 36.9 pc/mi/ln 
LOS E 

Design (N) 
Design LOS
vp = (V or DDHV) / (PHF x N x fHV x fp) pc/h/ln
S mph 
D = vp / S pc/mi/ln 
Required Number of Lanes, N

Glossary Factor Location
N  - Number of lanes                 S   - Speed
V   - Hourly volume                   D   - Density
vp   - Flow rate                          FFS - Free-flow speed
LOS   - Level of service            BFFS - Base free-flow speed
DDHV - Directional design hour volume  

ER - Exhibits 11-10, 11-12       fLW - Exhibit 11-8
ET - Exhibits 11-10, 11-11, 11-13       fLC - Exhibit 11-9
fp - Page 11-18       TRD - Page 11-11
LOS, S, FFS, vp - Exhibits 11-2, 11-3       

Copyright © 2012 University of Florida, All Rights Reserved      HCS 2010TM   Version 6.40 Generated:  8/22/2014    1:48 PM
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BASIC FREEWAY SEGMENTS WORKSHEET 
 
General Information Site Information 
Analyst SP Highway/Direction of Travel I-4 EB 

Agency or Company HDR Inc. From/To Osceola Parkway Off Ramp to 
SR 536 Off Ramp 

Date Performed 8/21/2014 11:27:50 AM Jurisdiction 536 Off Ramp 
Analysis Time Period AM Analysis Year 2020 
Project Description    I-4 SAMR Re-Eval 

Oper.(LOS) Des.(N) Planning Data 

Flow Inputs
Volume, V 4758  veh/h Peak-Hour Factor, PHF 0.95 
 AADT veh/day %Trucks and Buses, PT 3 
Peak-Hr Prop. of AADT, K %RVs, PR 0 
Peak-Hr Direction Prop, D General Terrain: Level 
DDHV = AADT x K x D  veh/h Grade      %       Length mi 
                       Up/Down %

Calculate Flow Adjustments
 fp 0.85  ER 1.2 
 ET 1.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.985 

Speed Inputs Calc Speed Adj and FFS
Lane Width 12.0 ft 
Rt-Side Lat. Clearance 6.0 ft 
Number of Lanes, N 3 
Total Ramp Density, TRD 0.50  ramps/mi 
FFS (measured) mph 
Base free-flow Speed, BFFS 75.4 mph 

 fLW 0.0 mph 
 fLC 0.0 mph 
 TRD Adjustment 1.8 mph 

 FFS 73.6 mph 

LOS and Performance Measures Design (N)

Operational (LOS)
vp = (V or DDHV) / (PHF x N x fHV x fp)1994 pc/h/ln

S 64.1 mph 
D = vp / S 31.1 pc/mi/ln 
LOS D 

Design (N) 
Design LOS
vp = (V or DDHV) / (PHF x N x fHV x fp) pc/h/ln
S mph 
D = vp / S pc/mi/ln 
Required Number of Lanes, N

Glossary Factor Location
N  - Number of lanes                 S   - Speed
V   - Hourly volume                   D   - Density
vp   - Flow rate                          FFS - Free-flow speed
LOS   - Level of service            BFFS - Base free-flow speed
DDHV - Directional design hour volume  

ER - Exhibits 11-10, 11-12       fLW - Exhibit 11-8
ET - Exhibits 11-10, 11-11, 11-13       fLC - Exhibit 11-9
fp - Page 11-18       TRD - Page 11-11
LOS, S, FFS, vp - Exhibits 11-2, 11-3       

Copyright © 2012 University of Florida, All Rights Reserved      HCS 2010TM   Version 6.40 Generated:  8/22/2014    1:48 PM
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BASIC FREEWAY SEGMENTS WORKSHEET 
 
General Information Site Information 
Analyst SP Highway/Direction of Travel I-4 EB 

Agency or Company HDR Inc. From/To SR 535 Off Ramp to Off Ramp 
to CD System 

Date Performed 8/21/2014 11:27:50 AM Jurisdiction CD System 
Analysis Time Period AM Analysis Year 2020 
Project Description    I-4 SAMR Re-Eval 

Oper.(LOS) Des.(N) Planning Data 

Flow Inputs
Volume, V 6314  veh/h Peak-Hour Factor, PHF 0.95 
 AADT veh/day %Trucks and Buses, PT 3 
Peak-Hr Prop. of AADT, K %RVs, PR 0 
Peak-Hr Direction Prop, D General Terrain: Level 
DDHV = AADT x K x D  veh/h Grade      %       Length mi 
                       Up/Down %

Calculate Flow Adjustments
 fp 0.85  ER 1.2 
 ET 1.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.985 

Speed Inputs Calc Speed Adj and FFS
Lane Width 12.0 ft 
Rt-Side Lat. Clearance 6.0 ft 
Number of Lanes, N 3 
Total Ramp Density, TRD 0.67  ramps/mi 
FFS (measured) mph 
Base free-flow Speed, BFFS 75.4 mph 

 fLW 0.0 mph 
 fLC 0.0 mph 
 TRD Adjustment 2.3 mph 

 FFS 73.1 mph 

LOS and Performance Measures Design (N)

Operational (LOS)
vp = (V or DDHV) / (PHF x N x fHV x fp)2645 pc/h/ln

S 45.0 mph 
D = vp / S 58.7 pc/mi/ln 
LOS F 

Design (N) 
Design LOS
vp = (V or DDHV) / (PHF x N x fHV x fp) pc/h/ln
S mph 
D = vp / S pc/mi/ln 
Required Number of Lanes, N

Glossary Factor Location
N  - Number of lanes                 S   - Speed
V   - Hourly volume                   D   - Density
vp   - Flow rate                          FFS - Free-flow speed
LOS   - Level of service            BFFS - Base free-flow speed
DDHV - Directional design hour volume  

ER - Exhibits 11-10, 11-12       fLW - Exhibit 11-8
ET - Exhibits 11-10, 11-11, 11-13       fLC - Exhibit 11-9
fp - Page 11-18       TRD - Page 11-11
LOS, S, FFS, vp - Exhibits 11-2, 11-3       

Copyright © 2012 University of Florida, All Rights Reserved      HCS 2010TM   Version 6.40 Generated:  8/22/2014    1:48 PM
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BASIC FREEWAY SEGMENTS WORKSHEET 
 
General Information Site Information 
Analyst SP Highway/Direction of Travel I-4 EB 

Agency or Company HDR Inc. From/To SR 536 Off Ramp to I-4 On 
Ramp from Osceola Parkway 

Date Performed 8/21/2014 11:27:50 AM Jurisdiction from Osceola Parkway 
Analysis Time Period AM Analysis Year 2020 
Project Description    I-4 SAMR Re-Eval 

Oper.(LOS) Des.(N) Planning Data 

Flow Inputs
Volume, V 3598  veh/h Peak-Hour Factor, PHF 0.95 
 AADT veh/day %Trucks and Buses, PT 3 
Peak-Hr Prop. of AADT, K %RVs, PR 0 
Peak-Hr Direction Prop, D General Terrain: Level 
DDHV = AADT x K x D  veh/h Grade      %       Length mi 
                       Up/Down %

Calculate Flow Adjustments
 fp 0.85  ER 1.2 
 ET 1.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.985 

Speed Inputs Calc Speed Adj and FFS
Lane Width 12.0 ft 
Rt-Side Lat. Clearance 6.0 ft 
Number of Lanes, N 3 
Total Ramp Density, TRD 0.67  ramps/mi 
FFS (measured) mph 
Base free-flow Speed, BFFS 75.4 mph 

 fLW 0.0 mph 
 fLC 0.0 mph 
 TRD Adjustment 2.3 mph 

 FFS 73.1 mph 

LOS and Performance Measures Design (N)

Operational (LOS)
vp = (V or DDHV) / (PHF x N x fHV x fp)1508 pc/h/ln

S 72.1 mph 
D = vp / S 20.9 pc/mi/ln 
LOS C 

Design (N) 
Design LOS
vp = (V or DDHV) / (PHF x N x fHV x fp) pc/h/ln
S mph 
D = vp / S pc/mi/ln 
Required Number of Lanes, N

Glossary Factor Location
N  - Number of lanes                 S   - Speed
V   - Hourly volume                   D   - Density
vp   - Flow rate                          FFS - Free-flow speed
LOS   - Level of service            BFFS - Base free-flow speed
DDHV - Directional design hour volume  

ER - Exhibits 11-10, 11-12       fLW - Exhibit 11-8
ET - Exhibits 11-10, 11-11, 11-13       fLC - Exhibit 11-9
fp - Page 11-18       TRD - Page 11-11
LOS, S, FFS, vp - Exhibits 11-2, 11-3       

Copyright © 2012 University of Florida, All Rights Reserved      HCS 2010TM   Version 6.40 Generated:  8/22/2014    1:47 PM
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BASIC FREEWAY SEGMENTS WORKSHEET 
 
General Information Site Information 
Analyst SP Highway/Direction of Travel I-4 WB 

Agency or Company HDR Inc. From/To 101 HOV Off to Street B to HOV 
Off at SR 536 

Date Performed 8/21/2014 11:27:50 AM Jurisdiction Off at SR 536 
Analysis Time Period AM Analysis Year 2020 
Project Description    I-4 SAMR Re-Eval 

Oper.(LOS) Des.(N) Planning Data 

Flow Inputs
Volume, V 1595  veh/h Peak-Hour Factor, PHF 0.95 
 AADT veh/day %Trucks and Buses, PT 5 
Peak-Hr Prop. of AADT, K %RVs, PR 0 
Peak-Hr Direction Prop, D General Terrain: Level 
DDHV = AADT x K x D  veh/h Grade      %       Length mi 
                       Up/Down %

Calculate Flow Adjustments
 fp 0.85  ER 1.2 
 ET 1.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.976 

Speed Inputs Calc Speed Adj and FFS
Lane Width 12.0 ft 
Rt-Side Lat. Clearance 6.0 ft 
Number of Lanes, N 2 
Total Ramp Density, TRD 0.50  ramps/mi 
FFS (measured) mph 
Base free-flow Speed, BFFS 75.4 mph 

 fLW 0.0 mph 
 fLC 0.0 mph 
 TRD Adjustment 1.8 mph 

 FFS 73.6 mph 

LOS and Performance Measures Design (N)

Operational (LOS)
vp = (V or DDHV) / (PHF x N x fHV x fp)1012 pc/h/ln

S 75.0 mph 
D = vp / S 13.5 pc/mi/ln 
LOS B 

Design (N) 
Design LOS
vp = (V or DDHV) / (PHF x N x fHV x fp) pc/h/ln
S mph 
D = vp / S pc/mi/ln 
Required Number of Lanes, N

Glossary Factor Location
N  - Number of lanes                 S   - Speed
V   - Hourly volume                   D   - Density
vp   - Flow rate                          FFS - Free-flow speed
LOS   - Level of service            BFFS - Base free-flow speed
DDHV - Directional design hour volume  

ER - Exhibits 11-10, 11-12       fLW - Exhibit 11-8
ET - Exhibits 11-10, 11-11, 11-13       fLC - Exhibit 11-9
fp - Page 11-18       TRD - Page 11-11
LOS, S, FFS, vp - Exhibits 11-2, 11-3       
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BASIC FREEWAY SEGMENTS WORKSHEET 
 
General Information Site Information 
Analyst SP Highway/Direction of Travel I-4 WB 

Agency or Company HDR Inc. From/To 102 HOV Off at SR 536 to HOV 
On at SR 536 

Date Performed 8/21/2014 11:27:50 AM Jurisdiction at SR 536 
Analysis Time Period AM Analysis Year 2020 
Project Description    I-4 SAMR Re-Eval 

Oper.(LOS) Des.(N) Planning Data 

Flow Inputs
Volume, V 770  veh/h Peak-Hour Factor, PHF 0.95 
 AADT veh/day %Trucks and Buses, PT 5 
Peak-Hr Prop. of AADT, K %RVs, PR 0 
Peak-Hr Direction Prop, D General Terrain: Level 
DDHV = AADT x K x D  veh/h Grade      %       Length mi 
                       Up/Down %

Calculate Flow Adjustments
 fp 0.85  ER 1.2 
 ET 1.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.976 

Speed Inputs Calc Speed Adj and FFS
Lane Width 12.0 ft 
Rt-Side Lat. Clearance 6.0 ft 
Number of Lanes, N 2 
Total Ramp Density, TRD 0.33  ramps/mi 
FFS (measured) mph 
Base free-flow Speed, BFFS 75.4 mph 

 fLW 0.0 mph 
 fLC 0.0 mph 
 TRD Adjustment 1.3 mph 

 FFS 74.1 mph 

LOS and Performance Measures Design (N)

Operational (LOS)
vp = (V or DDHV) / (PHF x N x fHV x fp)489 pc/h/ln

S 75.0 mph 
D = vp / S 6.5 pc/mi/ln 
LOS A 

Design (N) 
Design LOS
vp = (V or DDHV) / (PHF x N x fHV x fp) pc/h/ln
S mph 
D = vp / S pc/mi/ln 
Required Number of Lanes, N

Glossary Factor Location
N  - Number of lanes                 S   - Speed
V   - Hourly volume                   D   - Density
vp   - Flow rate                          FFS - Free-flow speed
LOS   - Level of service            BFFS - Base free-flow speed
DDHV - Directional design hour volume  

ER - Exhibits 11-10, 11-12       fLW - Exhibit 11-8
ET - Exhibits 11-10, 11-11, 11-13       fLC - Exhibit 11-9
fp - Page 11-18       TRD - Page 11-11
LOS, S, FFS, vp - Exhibits 11-2, 11-3       
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BASIC FREEWAY SEGMENTS WORKSHEET 
 
General Information Site Information 
Analyst SP Highway/Direction of Travel I-4 WB 

Agency or Company HDR Inc. From/To 103 HOV On at SR 536 to HOV 
Off north of World Drive 

Date Performed 8/21/2014 11:27:50 AM Jurisdiction north of World Drive 
Analysis Time Period AM Analysis Year 2020 
Project Description    I-4 SAMR Re-Eval 

Oper.(LOS) Des.(N) Planning Data 

Flow Inputs
Volume, V 1114  veh/h Peak-Hour Factor, PHF 0.95 
 AADT veh/day %Trucks and Buses, PT 5 
Peak-Hr Prop. of AADT, K %RVs, PR 0 
Peak-Hr Direction Prop, D General Terrain: Level 
DDHV = AADT x K x D  veh/h Grade      %       Length mi 
                       Up/Down %

Calculate Flow Adjustments
 fp 0.85  ER 1.2 
 ET 1.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.976 

Speed Inputs Calc Speed Adj and FFS
Lane Width 12.0 ft 
Rt-Side Lat. Clearance 6.0 ft 
Number of Lanes, N 2 
Total Ramp Density, TRD 0.33  ramps/mi 
FFS (measured) mph 
Base free-flow Speed, BFFS 75.4 mph 

 fLW 0.0 mph 
 fLC 0.0 mph 
 TRD Adjustment 1.3 mph 

 FFS 74.1 mph 

LOS and Performance Measures Design (N)

Operational (LOS)
vp = (V or DDHV) / (PHF x N x fHV x fp)707 pc/h/ln

S 75.0 mph 
D = vp / S 9.4 pc/mi/ln 
LOS A 

Design (N) 
Design LOS
vp = (V or DDHV) / (PHF x N x fHV x fp) pc/h/ln
S mph 
D = vp / S pc/mi/ln 
Required Number of Lanes, N

Glossary Factor Location
N  - Number of lanes                 S   - Speed
V   - Hourly volume                   D   - Density
vp   - Flow rate                          FFS - Free-flow speed
LOS   - Level of service            BFFS - Base free-flow speed
DDHV - Directional design hour volume  

ER - Exhibits 11-10, 11-12       fLW - Exhibit 11-8
ET - Exhibits 11-10, 11-11, 11-13       fLC - Exhibit 11-9
fp - Page 11-18       TRD - Page 11-11
LOS, S, FFS, vp - Exhibits 11-2, 11-3       
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BASIC FREEWAY SEGMENTS WORKSHEET 
 
General Information Site Information 
Analyst SP Highway/Direction of Travel I-4 WB 

Agency or Company HDR Inc. From/To 15 US 192 Off Ramp to I-4 On 
Ramp from Osceola Parkway 

Date Performed 8/21/2014 11:27:50 AM Jurisdiction mp from Osceola Parkway 
Analysis Time Period AM Analysis Year 2020 
Project Description    I-4 SAMR Re-Eval 

Oper.(LOS) Des.(N) Planning Data 

Flow Inputs
Volume, V 841  veh/h Peak-Hour Factor, PHF 0.95 
 AADT veh/day %Trucks and Buses, PT 3 
Peak-Hr Prop. of AADT, K %RVs, PR 0 
Peak-Hr Direction Prop, D General Terrain: Level 
DDHV = AADT x K x D  veh/h Grade      %       Length mi 
                       Up/Down %

Calculate Flow Adjustments
 fp 0.85  ER 1.2 
 ET 1.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.985 

Speed Inputs Calc Speed Adj and FFS
Lane Width 12.0 ft 
Rt-Side Lat. Clearance 6.0 ft 
Number of Lanes, N 3 
Total Ramp Density, TRD 0.83  ramps/mi 
FFS (measured) mph 
Base free-flow Speed, BFFS 75.4 mph 

 fLW 0.0 mph 
 fLC 0.0 mph 
 TRD Adjustment 2.8 mph 

 FFS 72.6 mph 

LOS and Performance Measures Design (N)

Operational (LOS)
vp = (V or DDHV) / (PHF x N x fHV x fp)352 pc/h/ln

S 75.0 mph 
D = vp / S 4.7 pc/mi/ln 
LOS A 

Design (N) 
Design LOS
vp = (V or DDHV) / (PHF x N x fHV x fp) pc/h/ln
S mph 
D = vp / S pc/mi/ln 
Required Number of Lanes, N

Glossary Factor Location
N  - Number of lanes                 S   - Speed
V   - Hourly volume                   D   - Density
vp   - Flow rate                          FFS - Free-flow speed
LOS   - Level of service            BFFS - Base free-flow speed
DDHV - Directional design hour volume  

ER - Exhibits 11-10, 11-12       fLW - Exhibit 11-8
ET - Exhibits 11-10, 11-11, 11-13       fLC - Exhibit 11-9
fp - Page 11-18       TRD - Page 11-11
LOS, S, FFS, vp - Exhibits 11-2, 11-3       
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BASIC FREEWAY SEGMENTS WORKSHEET 
 
General Information Site Information 
Analyst SP Highway/Direction of Travel I-4 WB 

Agency or Company HDR Inc. From/To Edge of Study Area to I-4 On 
Ramp from CD System 

Date Performed 8/21/2014 11:27:50 AM Jurisdiction mp from CD System 
Analysis Time Period AM Analysis Year 2020 
Project Description    I-4 SAMR Re-Eval 

Oper.(LOS) Des.(N) Planning Data 

Flow Inputs
Volume, V 6242  veh/h Peak-Hour Factor, PHF 0.95 
 AADT veh/day %Trucks and Buses, PT 3 
Peak-Hr Prop. of AADT, K %RVs, PR 0 
Peak-Hr Direction Prop, D General Terrain: Level 
DDHV = AADT x K x D  veh/h Grade      %       Length mi 
                       Up/Down %

Calculate Flow Adjustments
 fp 0.85  ER 1.2 
 ET 1.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.985 

Speed Inputs Calc Speed Adj and FFS
Lane Width 12.0 ft 
Rt-Side Lat. Clearance 6.0 ft 
Number of Lanes, N 3 
Total Ramp Density, TRD 0.83  ramps/mi 
FFS (measured) mph 
Base free-flow Speed, BFFS 75.4 mph 

 fLW 0.0 mph 
 fLC 0.0 mph 
 TRD Adjustment 2.8 mph 

 FFS 72.6 mph 

LOS and Performance Measures Design (N)

Operational (LOS)
vp = (V or DDHV) / (PHF x N x fHV x fp)2615 pc/h/ln

S 46.1 mph 
D = vp / S 56.7 pc/mi/ln 
LOS F 

Design (N) 
Design LOS
vp = (V or DDHV) / (PHF x N x fHV x fp) pc/h/ln
S mph 
D = vp / S pc/mi/ln 
Required Number of Lanes, N

Glossary Factor Location
N  - Number of lanes                 S   - Speed
V   - Hourly volume                   D   - Density
vp   - Flow rate                          FFS - Free-flow speed
LOS   - Level of service            BFFS - Base free-flow speed
DDHV - Directional design hour volume  

ER - Exhibits 11-10, 11-12       fLW - Exhibit 11-8
ET - Exhibits 11-10, 11-11, 11-13       fLC - Exhibit 11-9
fp - Page 11-18       TRD - Page 11-11
LOS, S, FFS, vp - Exhibits 11-2, 11-3       
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BASIC FREEWAY SEGMENTS WORKSHEET 
 
General Information Site Information 
Analyst SP Highway/Direction of Travel I-4 WB 

Agency or Company HDR Inc. From/To I-4 On Ramp from CD System 
to I-4 On Ramp from SR 535 

Date Performed 8/21/2014 11:27:50 AM Jurisdiction -4 On Ramp from SR 535 
Analysis Time Period AM Analysis Year 2020 
Project Description    I-4 SAMR Re-Eval 

Oper.(LOS) Des.(N) Planning Data 

Flow Inputs
Volume, V 7043  veh/h Peak-Hour Factor, PHF 0.95 
 AADT veh/day %Trucks and Buses, PT 3 
Peak-Hr Prop. of AADT, K %RVs, PR 0 
Peak-Hr Direction Prop, D General Terrain: Level 
DDHV = AADT x K x D  veh/h Grade      %       Length mi 
                       Up/Down %

Calculate Flow Adjustments
 fp 0.85  ER 1.2 
 ET 1.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.985 

Speed Inputs Calc Speed Adj and FFS
Lane Width 12.0 ft 
Rt-Side Lat. Clearance 6.0 ft 
Number of Lanes, N 3 
Total Ramp Density, TRD 0.50  ramps/mi 
FFS (measured) mph 
Base free-flow Speed, BFFS 75.4 mph 

 fLW 0.0 mph 
 fLC 0.0 mph 
 TRD Adjustment 1.8 mph 

 FFS 73.6 mph 

LOS and Performance Measures Design (N)

Operational (LOS)
vp = (V or DDHV) / (PHF x N x fHV x fp)2951 pc/h/ln

S 32.9 mph 
D = vp / S 89.8 pc/mi/ln 
LOS F 

Design (N) 
Design LOS
vp = (V or DDHV) / (PHF x N x fHV x fp) pc/h/ln
S mph 
D = vp / S pc/mi/ln 
Required Number of Lanes, N

Glossary Factor Location
N  - Number of lanes                 S   - Speed
V   - Hourly volume                   D   - Density
vp   - Flow rate                          FFS - Free-flow speed
LOS   - Level of service            BFFS - Base free-flow speed
DDHV - Directional design hour volume  

ER - Exhibits 11-10, 11-12       fLW - Exhibit 11-8
ET - Exhibits 11-10, 11-11, 11-13       fLC - Exhibit 11-9
fp - Page 11-18       TRD - Page 11-11
LOS, S, FFS, vp - Exhibits 11-2, 11-3       
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BASIC FREEWAY SEGMENTS WORKSHEET 
 
General Information Site Information 
Analyst SP Highway/Direction of Travel I-4 WB 

Agency or Company HDR Inc. From/To I-4 On Ramp from SR 535 to 
SR 536 Off Ramp 

Date Performed 8/21/2014 11:27:50 AM Jurisdiction 36 Off Ramp 
Analysis Time Period AM Analysis Year 2020 
Project Description    I-4 SAMR Re-Eval 

Oper.(LOS) Des.(N) Planning Data 

Flow Inputs
Volume, V 8183  veh/h Peak-Hour Factor, PHF 0.95 
 AADT veh/day %Trucks and Buses, PT 3 
Peak-Hr Prop. of AADT, K %RVs, PR 0 
Peak-Hr Direction Prop, D General Terrain: Level 
DDHV = AADT x K x D  veh/h Grade      %       Length mi 
                       Up/Down %

Calculate Flow Adjustments
 fp 0.85  ER 1.2 
 ET 1.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.985 

Speed Inputs Calc Speed Adj and FFS
Lane Width 12.0 ft 
Rt-Side Lat. Clearance 6.0 ft 
Number of Lanes, N 4 
Total Ramp Density, TRD 0.50  ramps/mi 
FFS (measured) mph 
Base free-flow Speed, BFFS 75.4 mph 

 fLW 0.0 mph 
 fLC 0.0 mph 
 TRD Adjustment 1.8 mph 

 FFS 73.6 mph 

LOS and Performance Measures Design (N)

Operational (LOS)
vp = (V or DDHV) / (PHF x N x fHV x fp)2571 pc/h/ln

S 47.7 mph 
D = vp / S 53.9 pc/mi/ln 
LOS F 

Design (N) 
Design LOS
vp = (V or DDHV) / (PHF x N x fHV x fp) pc/h/ln
S mph 
D = vp / S pc/mi/ln 
Required Number of Lanes, N

Glossary Factor Location
N  - Number of lanes                 S   - Speed
V   - Hourly volume                   D   - Density
vp   - Flow rate                          FFS - Free-flow speed
LOS   - Level of service            BFFS - Base free-flow speed
DDHV - Directional design hour volume  

ER - Exhibits 11-10, 11-12       fLW - Exhibit 11-8
ET - Exhibits 11-10, 11-11, 11-13       fLC - Exhibit 11-9
fp - Page 11-18       TRD - Page 11-11
LOS, S, FFS, vp - Exhibits 11-2, 11-3       
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BASIC FREEWAY SEGMENTS WORKSHEET 
 
General Information Site Information 
Analyst SP Highway/Direction of Travel I-4 WB 

Agency or Company HDR Inc. From/To Osceola Parkway Off Ramp to 
Edge of Study Area 

Date Performed 8/21/2014 11:27:50 AM Jurisdiction e of Study Area 
Analysis Time Period AM Analysis Year 2020 
Project Description    I-4 SAMR Re-Eval 

Oper.(LOS) Des.(N) Planning Data 

Flow Inputs
Volume, V 5053  veh/h Peak-Hour Factor, PHF 0.95 
 AADT veh/day %Trucks and Buses, PT 3 
Peak-Hr Prop. of AADT, K %RVs, PR 0 
Peak-Hr Direction Prop, D General Terrain: Level 
DDHV = AADT x K x D  veh/h Grade      %       Length mi 
                       Up/Down %

Calculate Flow Adjustments
 fp 0.85  ER 1.2 
 ET 1.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.985 

Speed Inputs Calc Speed Adj and FFS
Lane Width 12.0 ft 
Rt-Side Lat. Clearance 6.0 ft 
Number of Lanes, N 3 
Total Ramp Density, TRD 0.83  ramps/mi 
FFS (measured) mph 
Base free-flow Speed, BFFS 75.4 mph 

 fLW 0.0 mph 
 fLC 0.0 mph 
 TRD Adjustment 2.8 mph 

 FFS 72.6 mph 

LOS and Performance Measures Design (N)

Operational (LOS)
vp = (V or DDHV) / (PHF x N x fHV x fp)2117 pc/h/ln

S 61.2 mph 
D = vp / S 34.6 pc/mi/ln 
LOS D 

Design (N) 
Design LOS
vp = (V or DDHV) / (PHF x N x fHV x fp) pc/h/ln
S mph 
D = vp / S pc/mi/ln 
Required Number of Lanes, N

Glossary Factor Location
N  - Number of lanes                 S   - Speed
V   - Hourly volume                   D   - Density
vp   - Flow rate                          FFS - Free-flow speed
LOS   - Level of service            BFFS - Base free-flow speed
DDHV - Directional design hour volume  

ER - Exhibits 11-10, 11-12       fLW - Exhibit 11-8
ET - Exhibits 11-10, 11-11, 11-13       fLC - Exhibit 11-9
fp - Page 11-18       TRD - Page 11-11
LOS, S, FFS, vp - Exhibits 11-2, 11-3       

Copyright © 2012 University of Florida, All Rights Reserved      HCS 2010TM   Version 6.40 Generated:  8/22/2014    1:39 PM

8/22/2014file://C:\Users\bleggett\AppData\Local\Temp\f2k4B81.tmp



BASIC FREEWAY SEGMENTS WORKSHEET 
 
General Information Site Information 
Analyst SP Highway/Direction of Travel I-4 WB 

Agency or Company HDR Inc. From/To SR 536 Off Ramp to Osceola 
Parkway Off Ramp 

Date Performed 8/21/2014 11:27:50 AM Jurisdiction way Off Ramp 
Analysis Time Period AM Analysis Year 2020 
Project Description    I-4 SAMR Re-Eval 

Oper.(LOS) Des.(N) Planning Data 

Flow Inputs
Volume, V 6477  veh/h Peak-Hour Factor, PHF 0.95 
 AADT veh/day %Trucks and Buses, PT 3 
Peak-Hr Prop. of AADT, K %RVs, PR 0 
Peak-Hr Direction Prop, D General Terrain: Level 
DDHV = AADT x K x D  veh/h Grade      %       Length mi 
                       Up/Down %

Calculate Flow Adjustments
 fp 0.85  ER 1.2 
 ET 1.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.985 

Speed Inputs Calc Speed Adj and FFS
Lane Width 12.0 ft 
Rt-Side Lat. Clearance 6.0 ft 
Number of Lanes, N 3 
Total Ramp Density, TRD 0.67  ramps/mi 
FFS (measured) mph 
Base free-flow Speed, BFFS 75.4 mph 

 fLW 0.0 mph 
 fLC 0.0 mph 
 TRD Adjustment 2.3 mph 

 FFS 73.1 mph 

LOS and Performance Measures Design (N)

Operational (LOS)
vp = (V or DDHV) / (PHF x N x fHV x fp)2714 pc/h/ln

S 42.5 mph 
D = vp / S 63.9 pc/mi/ln 
LOS F 

Design (N) 
Design LOS
vp = (V or DDHV) / (PHF x N x fHV x fp) pc/h/ln
S mph 
D = vp / S pc/mi/ln 
Required Number of Lanes, N

Glossary Factor Location
N  - Number of lanes                 S   - Speed
V   - Hourly volume                   D   - Density
vp   - Flow rate                          FFS - Free-flow speed
LOS   - Level of service            BFFS - Base free-flow speed
DDHV - Directional design hour volume  

ER - Exhibits 11-10, 11-12       fLW - Exhibit 11-8
ET - Exhibits 11-10, 11-11, 11-13       fLC - Exhibit 11-9
fp - Page 11-18       TRD - Page 11-11
LOS, S, FFS, vp - Exhibits 11-2, 11-3       
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BASIC FREEWAY SEGMENTS WORKSHEET 
 
General Information Site Information 
Analyst SP Highway/Direction of Travel I-4 EB 

Agency or Company HDR Inc. From/To 1 I-4 On Ramp from US 192 to 
Osceola Parkway Off Ramp 

Date Performed 8/21/2014 11:27:50 AM Jurisdiction ceola Parkway Off Ramp 
Analysis Time Period PM Analysis Year 2020 
Project Description    I-4 SAMR Re-Eval 

Oper.(LOS) Des.(N) Planning Data 

Flow Inputs
Volume, V 5220  veh/h Peak-Hour Factor, PHF 0.95 
 AADT veh/day %Trucks and Buses, PT 3 
Peak-Hr Prop. of AADT, K %RVs, PR 0 
Peak-Hr Direction Prop, D General Terrain: Level 
DDHV = AADT x K x D  veh/h Grade      %       Length mi 
                       Up/Down %

Calculate Flow Adjustments
 fp 0.85  ER 1.2 
 ET 1.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.985 

Speed Inputs Calc Speed Adj and FFS
Lane Width 12.0 ft 
Rt-Side Lat. Clearance 6.0 ft 
Number of Lanes, N 3 
Total Ramp Density, TRD 0.83  ramps/mi 
FFS (measured) mph 
Base free-flow Speed, BFFS 75.4 mph 

 fLW 0.0 mph 
 fLC 0.0 mph 
 TRD Adjustment 2.8 mph 

 FFS 72.6 mph 

LOS and Performance Measures Design (N)

Operational (LOS)
vp = (V or DDHV) / (PHF x N x fHV x fp)2187 pc/h/ln

S 59.4 mph 
D = vp / S 36.8 pc/mi/ln 
LOS E 

Design (N) 
Design LOS
vp = (V or DDHV) / (PHF x N x fHV x fp) pc/h/ln
S mph 
D = vp / S pc/mi/ln 
Required Number of Lanes, N

Glossary Factor Location
N  - Number of lanes                 S   - Speed
V   - Hourly volume                   D   - Density
vp   - Flow rate                          FFS - Free-flow speed
LOS   - Level of service            BFFS - Base free-flow speed
DDHV - Directional design hour volume  

ER - Exhibits 11-10, 11-12       fLW - Exhibit 11-8
ET - Exhibits 11-10, 11-11, 11-13       fLC - Exhibit 11-9
fp - Page 11-18       TRD - Page 11-11
LOS, S, FFS, vp - Exhibits 11-2, 11-3       
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BASIC FREEWAY SEGMENTS WORKSHEET 
 
General Information Site Information 
Analyst SP Highway/Direction of Travel I-4 EB 

Agency or Company HDR Inc. From/To
86 HOV Off north of Osceola 
Parkway to HOV On from 
Osceola Parkway-SR 536 

Date Performed 8/21/2014 11:27:50 AM Jurisdiction kway to HOV On from Osceola 
Parkway-SR 536 

Analysis Time Period kway-SR 536 Analysis Year 2020 
Project Description    I-4 SAMR Re-Eval 

Oper.(LOS) Des.(N) Planning Data 

Flow Inputs
Volume, V 770  veh/h Peak-Hour Factor, PHF 0.95 
 AADT veh/day %Trucks and Buses, PT 5 
Peak-Hr Prop. of AADT, K %RVs, PR 0 
Peak-Hr Direction Prop, D General Terrain: Level 
DDHV = AADT x K x D  veh/h Grade      %       Length mi 
                       Up/Down %

Calculate Flow Adjustments
 fp 0.85  ER 1.2 

 ET 1.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.976 

Speed Inputs Calc Speed Adj and FFS
Lane Width 12.0 ft 
Rt-Side Lat. Clearance 6.0 ft 
Number of Lanes, N 2 
Total Ramp Density, TRD 0.33  ramps/mi 
FFS (measured) mph 
Base free-flow Speed, BFFS 75.4 mph 

 fLW 0.0 mph 
 fLC 0.0 mph 
 TRD Adjustment 1.3 mph 

 FFS 74.1 mph 

LOS and Performance Measures Design (N)

Operational (LOS)
vp = (V or DDHV) / (PHF x N x fHV x fp)489 pc/h/ln

S 75.0 mph 
D = vp / S 6.5 pc/mi/ln 
LOS A 

Design (N) 
Design LOS
vp = (V or DDHV) / (PHF x N x fHV x fp) pc/h/ln
S mph 
D = vp / S pc/mi/ln 
Required Number of Lanes, N

Glossary Factor Location
N  - Number of lanes                 S   - Speed
V   - Hourly volume                   D   - Density
vp   - Flow rate                          FFS - Free-flow speed
LOS   - Level of service            BFFS - Base free-flow speed
DDHV - Directional design hour volume  

ER - Exhibits 11-10, 11-12       fLW - Exhibit 11-8
ET - Exhibits 11-10, 11-11, 11-13       fLC - Exhibit 11-9
fp - Page 11-18       TRD - Page 11-11
LOS, S, FFS, vp - Exhibits 11-2, 11-3       
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BASIC FREEWAY SEGMENTS WORKSHEET 
 
General Information Site Information 
Analyst SP Highway/Direction of Travel I-4 EB 

Agency or Company HDR Inc. From/To
87 HOV On from Osceola 
Parkway-SR 536 to Street B 
On 

Date Performed 8/21/2014 11:27:50 AM Jurisdiction SR 536 to Street B On 
Analysis Time Period PM Analysis Year 2020 
Project Description    I-4 SAMR Re-Eval 

Oper.(LOS) Des.(N) Planning Data 

Flow Inputs
Volume, V 1595  veh/h Peak-Hour Factor, PHF 0.95 
 AADT veh/day %Trucks and Buses, PT 5 
Peak-Hr Prop. of AADT, K %RVs, PR 0 
Peak-Hr Direction Prop, D General Terrain: Level 
DDHV = AADT x K x D  veh/h Grade      %       Length mi 
                       Up/Down %

Calculate Flow Adjustments
 fp 0.85  ER 1.2 
 ET 1.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.976 

Speed Inputs Calc Speed Adj and FFS
Lane Width 12.0 ft 
Rt-Side Lat. Clearance 6.0 ft 
Number of Lanes, N 2 
Total Ramp Density, TRD 0.50  ramps/mi 
FFS (measured) mph 
Base free-flow Speed, BFFS 75.4 mph 

 fLW 0.0 mph 
 fLC 0.0 mph 
 TRD Adjustment 1.8 mph 

 FFS 73.6 mph 

LOS and Performance Measures Design (N)

Operational (LOS)
vp = (V or DDHV) / (PHF x N x fHV x fp)1012 pc/h/ln

S 75.0 mph 
D = vp / S 13.5 pc/mi/ln 
LOS B 

Design (N) 
Design LOS
vp = (V or DDHV) / (PHF x N x fHV x fp) pc/h/ln
S mph 
D = vp / S pc/mi/ln 
Required Number of Lanes, N

Glossary Factor Location
N  - Number of lanes                 S   - Speed
V   - Hourly volume                   D   - Density
vp   - Flow rate                          FFS - Free-flow speed
LOS   - Level of service            BFFS - Base free-flow speed
DDHV - Directional design hour volume  

ER - Exhibits 11-10, 11-12       fLW - Exhibit 11-8
ET - Exhibits 11-10, 11-11, 11-13       fLC - Exhibit 11-9
fp - Page 11-18       TRD - Page 11-11
LOS, S, FFS, vp - Exhibits 11-2, 11-3       
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BASIC FREEWAY SEGMENTS WORKSHEET 
 
General Information Site Information 
Analyst SP Highway/Direction of Travel I-4 EB 

Agency or Company HDR Inc. From/To I-4 Off Ramp to CD System to 
Edge of Study Area 

Date Performed 8/21/2014 11:27:50 AM Jurisdiction ge of Study Area 
Analysis Time Period PM Analysis Year 2020 
Project Description    I-4 SAMR Re-Eval 

Oper.(LOS) Des.(N) Planning Data 

Flow Inputs
Volume, V 6091  veh/h Peak-Hour Factor, PHF 0.95 
 AADT veh/day %Trucks and Buses, PT 3 
Peak-Hr Prop. of AADT, K %RVs, PR 0 
Peak-Hr Direction Prop, D General Terrain: Level 
DDHV = AADT x K x D  veh/h Grade      %       Length mi 
                       Up/Down %

Calculate Flow Adjustments
 fp 0.85  ER 1.2 
 ET 1.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.985 

Speed Inputs Calc Speed Adj and FFS
Lane Width 12.0 ft 
Rt-Side Lat. Clearance 6.0 ft 
Number of Lanes, N 3 
Total Ramp Density, TRD 0.50  ramps/mi 
FFS (measured) mph 
Base free-flow Speed, BFFS 75.4 mph 

 fLW 0.0 mph 
 fLC 0.0 mph 
 TRD Adjustment 1.8 mph 

 FFS 73.6 mph 

LOS and Performance Measures Design (N)

Operational (LOS)
vp = (V or DDHV) / (PHF x N x fHV x fp)2552 pc/h/ln

S 48.3 mph 
D = vp / S 52.8 pc/mi/ln 
LOS F 

Design (N) 
Design LOS
vp = (V or DDHV) / (PHF x N x fHV x fp) pc/h/ln
S mph 
D = vp / S pc/mi/ln 
Required Number of Lanes, N

Glossary Factor Location
N  - Number of lanes                 S   - Speed
V   - Hourly volume                   D   - Density
vp   - Flow rate                          FFS - Free-flow speed
LOS   - Level of service            BFFS - Base free-flow speed
DDHV - Directional design hour volume  

ER - Exhibits 11-10, 11-12       fLW - Exhibit 11-8
ET - Exhibits 11-10, 11-11, 11-13       fLC - Exhibit 11-9
fp - Page 11-18       TRD - Page 11-11
LOS, S, FFS, vp - Exhibits 11-2, 11-3       
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BASIC FREEWAY SEGMENTS WORKSHEET 
 
General Information Site Information 
Analyst SP Highway/Direction of Travel I-4 EB 

Agency or Company HDR Inc. From/To
I-4 On Ramp from Osceola 
Parkway to I-4 On Ramp from 
SR 536 

Date Performed 8/21/2014 11:27:50 AM Jurisdiction y to I-4 On Ramp from SR 536 
Analysis Time Period PM Analysis Year 2020 
Project Description    I-4 SAMR Re-Eval 

Oper.(LOS) Des.(N) Planning Data 

Flow Inputs
Volume, V 6356  veh/h Peak-Hour Factor, PHF 0.95 
 AADT veh/day %Trucks and Buses, PT 3 
Peak-Hr Prop. of AADT, K %RVs, PR 0 
Peak-Hr Direction Prop, D General Terrain: Level 
DDHV = AADT x K x D  veh/h Grade      %       Length mi 
                       Up/Down %

Calculate Flow Adjustments
 fp 0.85  ER 1.2 
 ET 1.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.985 

Speed Inputs Calc Speed Adj and FFS
Lane Width 12.0 ft 
Rt-Side Lat. Clearance 6.0 ft 
Number of Lanes, N 3 
Total Ramp Density, TRD 0.50  ramps/mi 
FFS (measured) mph 
Base free-flow Speed, BFFS 75.4 mph 

 fLW 0.0 mph 
 fLC 0.0 mph 
 TRD Adjustment 1.8 mph 

 FFS 73.6 mph 

LOS and Performance Measures Design (N)

Operational (LOS)
vp = (V or DDHV) / (PHF x N x fHV x fp)2663 pc/h/ln

S 44.4 mph 
D = vp / S 60.0 pc/mi/ln 
LOS F 

Design (N) 
Design LOS
vp = (V or DDHV) / (PHF x N x fHV x fp) pc/h/ln
S mph 
D = vp / S pc/mi/ln 
Required Number of Lanes, N

Glossary Factor Location
N  - Number of lanes                 S   - Speed
V   - Hourly volume                   D   - Density
vp   - Flow rate                          FFS - Free-flow speed
LOS   - Level of service            BFFS - Base free-flow speed
DDHV - Directional design hour volume  

ER - Exhibits 11-10, 11-12       fLW - Exhibit 11-8
ET - Exhibits 11-10, 11-11, 11-13       fLC - Exhibit 11-9
fp - Page 11-18       TRD - Page 11-11
LOS, S, FFS, vp - Exhibits 11-2, 11-3       
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BASIC FREEWAY SEGMENTS WORKSHEET 
 
General Information Site Information 
Analyst SP Highway/Direction of Travel I-4 EB 

Agency or Company HDR Inc. From/To I-4 On Ramp from SR 536 to 
SR 535 Off Ramp 

Date Performed 8/21/2014 11:27:50 AM Jurisdiction 35 Off Ramp 
Analysis Time Period PM Analysis Year 2020 
Project Description    I-4 SAMR Re-Eval 

Oper.(LOS) Des.(N) Planning Data 

Flow Inputs
Volume, V 8369  veh/h Peak-Hour Factor, PHF 0.95 
 AADT veh/day %Trucks and Buses, PT 3 
Peak-Hr Prop. of AADT, K %RVs, PR 0 
Peak-Hr Direction Prop, D General Terrain: Level 
DDHV = AADT x K x D  veh/h Grade      %       Length mi 
                       Up/Down %

Calculate Flow Adjustments
 fp 0.85  ER 1.2 
 ET 1.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.985 

Speed Inputs Calc Speed Adj and FFS
Lane Width 12.0 ft 
Rt-Side Lat. Clearance 6.0 ft 
Number of Lanes, N 4 
Total Ramp Density, TRD 0.67  ramps/mi 
FFS (measured) mph 
Base free-flow Speed, BFFS 75.4 mph 

 fLW 0.0 mph 
 fLC 0.0 mph 
 TRD Adjustment 2.3 mph 

 FFS 73.1 mph 

LOS and Performance Measures Design (N)

Operational (LOS)
vp = (V or DDHV) / (PHF x N x fHV x fp)2630 pc/h/ln

S 45.6 mph 
D = vp / S 57.7 pc/mi/ln 
LOS F 

Design (N) 
Design LOS
vp = (V or DDHV) / (PHF x N x fHV x fp) pc/h/ln
S mph 
D = vp / S pc/mi/ln 
Required Number of Lanes, N

Glossary Factor Location
N  - Number of lanes                 S   - Speed
V   - Hourly volume                   D   - Density
vp   - Flow rate                          FFS - Free-flow speed
LOS   - Level of service            BFFS - Base free-flow speed
DDHV - Directional design hour volume  

ER - Exhibits 11-10, 11-12       fLW - Exhibit 11-8
ET - Exhibits 11-10, 11-11, 11-13       fLC - Exhibit 11-9
fp - Page 11-18       TRD - Page 11-11
LOS, S, FFS, vp - Exhibits 11-2, 11-3       
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BASIC FREEWAY SEGMENTS WORKSHEET 
 
General Information Site Information 
Analyst SP Highway/Direction of Travel I-4 EB 

Agency or Company HDR Inc. From/To Osceola Parkway Off Ramp to 
SR 536 Off Ramp 

Date Performed 8/21/2014 11:27:50 AM Jurisdiction 536 Off Ramp 
Analysis Time Period PM Analysis Year 2020 
Project Description    I-4 SAMR Re-Eval 

Oper.(LOS) Des.(N) Planning Data 

Flow Inputs
Volume, V 5858  veh/h Peak-Hour Factor, PHF 0.95 
 AADT veh/day %Trucks and Buses, PT 3 
Peak-Hr Prop. of AADT, K %RVs, PR 0 
Peak-Hr Direction Prop, D General Terrain: Level 
DDHV = AADT x K x D  veh/h Grade      %       Length mi 
                       Up/Down %

Calculate Flow Adjustments
 fp 0.85  ER 1.2 
 ET 1.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.985 

Speed Inputs Calc Speed Adj and FFS
Lane Width 12.0 ft 
Rt-Side Lat. Clearance 6.0 ft 
Number of Lanes, N 3 
Total Ramp Density, TRD 0.50  ramps/mi 
FFS (measured) mph 
Base free-flow Speed, BFFS 75.4 mph 

 fLW 0.0 mph 
 fLC 0.0 mph 
 TRD Adjustment 1.8 mph 

 FFS 73.6 mph 

LOS and Performance Measures Design (N)

Operational (LOS)
vp = (V or DDHV) / (PHF x N x fHV x fp)2454 pc/h/ln

S 51.6 mph 
D = vp / S 47.6 pc/mi/ln 
LOS F 

Design (N) 
Design LOS
vp = (V or DDHV) / (PHF x N x fHV x fp) pc/h/ln
S mph 
D = vp / S pc/mi/ln 
Required Number of Lanes, N

Glossary Factor Location
N  - Number of lanes                 S   - Speed
V   - Hourly volume                   D   - Density
vp   - Flow rate                          FFS - Free-flow speed
LOS   - Level of service            BFFS - Base free-flow speed
DDHV - Directional design hour volume  

ER - Exhibits 11-10, 11-12       fLW - Exhibit 11-8
ET - Exhibits 11-10, 11-11, 11-13       fLC - Exhibit 11-9
fp - Page 11-18       TRD - Page 11-11
LOS, S, FFS, vp - Exhibits 11-2, 11-3       
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BASIC FREEWAY SEGMENTS WORKSHEET 
 
General Information Site Information 
Analyst SP Highway/Direction of Travel I-4 EB 

Agency or Company HDR Inc. From/To SR 535 Off Ramp to Off Ramp 
to CD System 

Date Performed 8/21/2014 11:27:50 AM Jurisdiction CD System 
Analysis Time Period PM Analysis Year 2020 
Project Description    I-4 SAMR Re-Eval 

Oper.(LOS) Des.(N) Planning Data 

Flow Inputs
Volume, V 6974  veh/h Peak-Hour Factor, PHF 0.95 
 AADT veh/day %Trucks and Buses, PT 3 
Peak-Hr Prop. of AADT, K %RVs, PR 0 
Peak-Hr Direction Prop, D General Terrain: Level 
DDHV = AADT x K x D  veh/h Grade      %       Length mi 
                       Up/Down %

Calculate Flow Adjustments
 fp 0.85  ER 1.2 
 ET 1.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.985 

Speed Inputs Calc Speed Adj and FFS
Lane Width 12.0 ft 
Rt-Side Lat. Clearance 6.0 ft 
Number of Lanes, N 3 
Total Ramp Density, TRD 0.67  ramps/mi 
FFS (measured) mph 
Base free-flow Speed, BFFS 75.4 mph 

 fLW 0.0 mph 
 fLC 0.0 mph 
 TRD Adjustment 2.3 mph 

 FFS 73.1 mph 

LOS and Performance Measures Design (N)

Operational (LOS)
vp = (V or DDHV) / (PHF x N x fHV x fp)2922 pc/h/ln

S 34.1 mph 
D = vp / S 85.7 pc/mi/ln 
LOS F 

Design (N) 
Design LOS
vp = (V or DDHV) / (PHF x N x fHV x fp) pc/h/ln
S mph 
D = vp / S pc/mi/ln 
Required Number of Lanes, N

Glossary Factor Location
N  - Number of lanes                 S   - Speed
V   - Hourly volume                   D   - Density
vp   - Flow rate                          FFS - Free-flow speed
LOS   - Level of service            BFFS - Base free-flow speed
DDHV - Directional design hour volume  

ER - Exhibits 11-10, 11-12       fLW - Exhibit 11-8
ET - Exhibits 11-10, 11-11, 11-13       fLC - Exhibit 11-9
fp - Page 11-18       TRD - Page 11-11
LOS, S, FFS, vp - Exhibits 11-2, 11-3       
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BASIC FREEWAY SEGMENTS WORKSHEET 
 
General Information Site Information 
Analyst SP Highway/Direction of Travel I-4 EB 

Agency or Company HDR Inc. From/To SR 536 Off Ramp to I-4 On 
Ramp from Osceola Parkway 

Date Performed 8/21/2014 11:27:50 AM Jurisdiction from Osceola Parkway 
Analysis Time Period PM Analysis Year 2020 
Project Description    I-4 SAMR Re-Eval 

Oper.(LOS) Des.(N) Planning Data 

Flow Inputs
Volume, V 4548  veh/h Peak-Hour Factor, PHF 0.95 
 AADT veh/day %Trucks and Buses, PT 3 
Peak-Hr Prop. of AADT, K %RVs, PR 0 
Peak-Hr Direction Prop, D General Terrain: Level 
DDHV = AADT x K x D  veh/h Grade      %       Length mi 
                       Up/Down %

Calculate Flow Adjustments
 fp 0.85  ER 1.2 
 ET 1.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.985 

Speed Inputs Calc Speed Adj and FFS
Lane Width 12.0 ft 
Rt-Side Lat. Clearance 6.0 ft 
Number of Lanes, N 3 
Total Ramp Density, TRD 0.67  ramps/mi 
FFS (measured) mph 
Base free-flow Speed, BFFS 75.4 mph 

 fLW 0.0 mph 
 fLC 0.0 mph 
 TRD Adjustment 2.3 mph 

 FFS 73.1 mph 

LOS and Performance Measures Design (N)

Operational (LOS)
vp = (V or DDHV) / (PHF x N x fHV x fp)1906 pc/h/ln

S 65.9 mph 
D = vp / S 28.9 pc/mi/ln 
LOS D 

Design (N) 
Design LOS
vp = (V or DDHV) / (PHF x N x fHV x fp) pc/h/ln
S mph 
D = vp / S pc/mi/ln 
Required Number of Lanes, N

Glossary Factor Location
N  - Number of lanes                 S   - Speed
V   - Hourly volume                   D   - Density
vp   - Flow rate                          FFS - Free-flow speed
LOS   - Level of service            BFFS - Base free-flow speed
DDHV - Directional design hour volume  

ER - Exhibits 11-10, 11-12       fLW - Exhibit 11-8
ET - Exhibits 11-10, 11-11, 11-13       fLC - Exhibit 11-9
fp - Page 11-18       TRD - Page 11-11
LOS, S, FFS, vp - Exhibits 11-2, 11-3       
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BASIC FREEWAY SEGMENTS WORKSHEET 
 
General Information Site Information 
Analyst SP Highway/Direction of Travel I-4 WB 

Agency or Company HDR Inc. From/To 101 HOV Off to Street B to HOV 
Off at SR 536 

Date Performed 8/21/2014 11:27:50 AM Jurisdiction Off at SR 536 
Analysis Time Period PM Analysis Year 2020 
Project Description    I-4 SAMR Re-Eval 

Oper.(LOS) Des.(N) Planning Data 

Flow Inputs
Volume, V 1506  veh/h Peak-Hour Factor, PHF 0.95 
 AADT veh/day %Trucks and Buses, PT 5 
Peak-Hr Prop. of AADT, K %RVs, PR 0 
Peak-Hr Direction Prop, D General Terrain: Level 
DDHV = AADT x K x D  veh/h Grade      %       Length mi 
                       Up/Down %

Calculate Flow Adjustments
 fp 0.85  ER 1.2 
 ET 1.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.976 

Speed Inputs Calc Speed Adj and FFS
Lane Width 12.0 ft 
Rt-Side Lat. Clearance 6.0 ft 
Number of Lanes, N 2 
Total Ramp Density, TRD 0.50  ramps/mi 
FFS (measured) mph 
Base free-flow Speed, BFFS 75.4 mph 

 fLW 0.0 mph 
 fLC 0.0 mph 
 TRD Adjustment 1.8 mph 

 FFS 73.6 mph 

LOS and Performance Measures Design (N)

Operational (LOS)
vp = (V or DDHV) / (PHF x N x fHV x fp)956 pc/h/ln

S 75.0 mph 
D = vp / S 12.7 pc/mi/ln 
LOS B 

Design (N) 
Design LOS
vp = (V or DDHV) / (PHF x N x fHV x fp) pc/h/ln
S mph 
D = vp / S pc/mi/ln 
Required Number of Lanes, N

Glossary Factor Location
N  - Number of lanes                 S   - Speed
V   - Hourly volume                   D   - Density
vp   - Flow rate                          FFS - Free-flow speed
LOS   - Level of service            BFFS - Base free-flow speed
DDHV - Directional design hour volume  

ER - Exhibits 11-10, 11-12       fLW - Exhibit 11-8
ET - Exhibits 11-10, 11-11, 11-13       fLC - Exhibit 11-9
fp - Page 11-18       TRD - Page 11-11
LOS, S, FFS, vp - Exhibits 11-2, 11-3       
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BASIC FREEWAY SEGMENTS WORKSHEET 
 
General Information Site Information 
Analyst SP Highway/Direction of Travel I-4 WB 

Agency or Company HDR Inc. From/To 102 HOV Off at SR 536 to HOV 
On at SR 536 

Date Performed 8/21/2014 11:27:50 AM Jurisdiction at SR 536 
Analysis Time Period PM Analysis Year 2020 
Project Description    I-4 SAMR Re-Eval 

Oper.(LOS) Des.(N) Planning Data 

Flow Inputs
Volume, V 620  veh/h Peak-Hour Factor, PHF 0.95 
 AADT veh/day %Trucks and Buses, PT 5 
Peak-Hr Prop. of AADT, K %RVs, PR 0 
Peak-Hr Direction Prop, D General Terrain: Level 
DDHV = AADT x K x D  veh/h Grade      %       Length mi 
                       Up/Down %

Calculate Flow Adjustments
 fp 0.85  ER 1.2 
 ET 1.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.976 

Speed Inputs Calc Speed Adj and FFS
Lane Width 12.0 ft 
Rt-Side Lat. Clearance 6.0 ft 
Number of Lanes, N 2 
Total Ramp Density, TRD 0.33  ramps/mi 
FFS (measured) mph 
Base free-flow Speed, BFFS 75.4 mph 

 fLW 0.0 mph 
 fLC 0.0 mph 
 TRD Adjustment 1.3 mph 

 FFS 74.1 mph 

LOS and Performance Measures Design (N)

Operational (LOS)
vp = (V or DDHV) / (PHF x N x fHV x fp)393 pc/h/ln

S 75.0 mph 
D = vp / S 5.2 pc/mi/ln 
LOS A 

Design (N) 
Design LOS
vp = (V or DDHV) / (PHF x N x fHV x fp) pc/h/ln
S mph 
D = vp / S pc/mi/ln 
Required Number of Lanes, N

Glossary Factor Location
N  - Number of lanes                 S   - Speed
V   - Hourly volume                   D   - Density
vp   - Flow rate                          FFS - Free-flow speed
LOS   - Level of service            BFFS - Base free-flow speed
DDHV - Directional design hour volume  

ER - Exhibits 11-10, 11-12       fLW - Exhibit 11-8
ET - Exhibits 11-10, 11-11, 11-13       fLC - Exhibit 11-9
fp - Page 11-18       TRD - Page 11-11
LOS, S, FFS, vp - Exhibits 11-2, 11-3       
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BASIC FREEWAY SEGMENTS WORKSHEET 
 
General Information Site Information 
Analyst SP Highway/Direction of Travel I-4 WB 

Agency or Company HDR Inc. From/To 103 HOV On at SR 536 to HOV 
Off north of World Drive 

Date Performed 8/21/2014 11:27:50 AM Jurisdiction north of World Drive 
Analysis Time Period PM Analysis Year 2020 
Project Description    I-4 SAMR Re-Eval 

Oper.(LOS) Des.(N) Planning Data 

Flow Inputs
Volume, V 1007  veh/h Peak-Hour Factor, PHF 0.95 
 AADT veh/day %Trucks and Buses, PT 5 
Peak-Hr Prop. of AADT, K %RVs, PR 0 
Peak-Hr Direction Prop, D General Terrain: Level 
DDHV = AADT x K x D  veh/h Grade      %       Length mi 
                       Up/Down %

Calculate Flow Adjustments
 fp 0.85  ER 1.2 
 ET 1.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.976 

Speed Inputs Calc Speed Adj and FFS
Lane Width 12.0 ft 
Rt-Side Lat. Clearance 6.0 ft 
Number of Lanes, N 2 
Total Ramp Density, TRD 0.33  ramps/mi 
FFS (measured) mph 
Base free-flow Speed, BFFS 75.4 mph 

 fLW 0.0 mph 
 fLC 0.0 mph 
 TRD Adjustment 1.3 mph 

 FFS 74.1 mph 

LOS and Performance Measures Design (N)

Operational (LOS)
vp = (V or DDHV) / (PHF x N x fHV x fp)639 pc/h/ln

S 75.0 mph 
D = vp / S 8.5 pc/mi/ln 
LOS A 

Design (N) 
Design LOS
vp = (V or DDHV) / (PHF x N x fHV x fp) pc/h/ln
S mph 
D = vp / S pc/mi/ln 
Required Number of Lanes, N

Glossary Factor Location
N  - Number of lanes                 S   - Speed
V   - Hourly volume                   D   - Density
vp   - Flow rate                          FFS - Free-flow speed
LOS   - Level of service            BFFS - Base free-flow speed
DDHV - Directional design hour volume  

ER - Exhibits 11-10, 11-12       fLW - Exhibit 11-8
ET - Exhibits 11-10, 11-11, 11-13       fLC - Exhibit 11-9
fp - Page 11-18       TRD - Page 11-11
LOS, S, FFS, vp - Exhibits 11-2, 11-3       
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BASIC FREEWAY SEGMENTS WORKSHEET 
 
General Information Site Information 
Analyst SP Highway/Direction of Travel I-4 WB 

Agency or Company HDR Inc. From/To 15 US 192 Off Ramp to I-4 On 
Ramp from Osceola Parkway 

Date Performed 8/21/2014 11:27:50 AM Jurisdiction mp from Osceola Parkway 
Analysis Time Period PM Analysis Year 2020 
Project Description    I-4 SAMR Re-Eval 

Oper.(LOS) Des.(N) Planning Data 

Flow Inputs
Volume, V 841  veh/h Peak-Hour Factor, PHF 0.95 
 AADT veh/day %Trucks and Buses, PT 3 
Peak-Hr Prop. of AADT, K %RVs, PR 0 
Peak-Hr Direction Prop, D General Terrain: Level 
DDHV = AADT x K x D  veh/h Grade      %       Length mi 
                       Up/Down %

Calculate Flow Adjustments
 fp 0.85  ER 1.2 
 ET 1.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.985 

Speed Inputs Calc Speed Adj and FFS
Lane Width 12.0 ft 
Rt-Side Lat. Clearance 6.0 ft 
Number of Lanes, N 3 
Total Ramp Density, TRD 0.83  ramps/mi 
FFS (measured) mph 
Base free-flow Speed, BFFS 75.4 mph 

 fLW 0.0 mph 
 fLC 0.0 mph 
 TRD Adjustment 2.8 mph 

 FFS 72.6 mph 

LOS and Performance Measures Design (N)

Operational (LOS)
vp = (V or DDHV) / (PHF x N x fHV x fp)352 pc/h/ln

S 75.0 mph 
D = vp / S 4.7 pc/mi/ln 
LOS A 

Design (N) 
Design LOS
vp = (V or DDHV) / (PHF x N x fHV x fp) pc/h/ln
S mph 
D = vp / S pc/mi/ln 
Required Number of Lanes, N

Glossary Factor Location
N  - Number of lanes                 S   - Speed
V   - Hourly volume                   D   - Density
vp   - Flow rate                          FFS - Free-flow speed
LOS   - Level of service            BFFS - Base free-flow speed
DDHV - Directional design hour volume  

ER - Exhibits 11-10, 11-12       fLW - Exhibit 11-8
ET - Exhibits 11-10, 11-11, 11-13       fLC - Exhibit 11-9
fp - Page 11-18       TRD - Page 11-11
LOS, S, FFS, vp - Exhibits 11-2, 11-3       
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BASIC FREEWAY SEGMENTS WORKSHEET 
 
General Information Site Information 
Analyst SP Highway/Direction of Travel I-4 WB 

Agency or Company HDR Inc. From/To Edge of Study Area to I-4 On 
Ramp from CD System 

Date Performed 8/21/2014 11:27:50 AM Jurisdiction mp from CD System 
Analysis Time Period PM Analysis Year 2020 
Project Description    I-4 SAMR Re-Eval 

Oper.(LOS) Des.(N) Planning Data 

Flow Inputs
Volume, V 5790  veh/h Peak-Hour Factor, PHF 0.95 
 AADT veh/day %Trucks and Buses, PT 3 
Peak-Hr Prop. of AADT, K %RVs, PR 0 
Peak-Hr Direction Prop, D General Terrain: Level 
DDHV = AADT x K x D  veh/h Grade      %       Length mi 
                       Up/Down %

Calculate Flow Adjustments
 fp 0.85  ER 1.2 
 ET 1.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.985 

Speed Inputs Calc Speed Adj and FFS
Lane Width 12.0 ft 
Rt-Side Lat. Clearance 6.0 ft 
Number of Lanes, N 3 
Total Ramp Density, TRD 0.83  ramps/mi 
FFS (measured) mph 
Base free-flow Speed, BFFS 75.4 mph 

 fLW 0.0 mph 
 fLC 0.0 mph 
 TRD Adjustment 2.8 mph 

 FFS 72.6 mph 

LOS and Performance Measures Design (N)

Operational (LOS)
vp = (V or DDHV) / (PHF x N x fHV x fp)2426 pc/h/ln

S 52.5 mph 
D = vp / S 46.2 pc/mi/ln 
LOS F 

Design (N) 
Design LOS
vp = (V or DDHV) / (PHF x N x fHV x fp) pc/h/ln
S mph 
D = vp / S pc/mi/ln 
Required Number of Lanes, N

Glossary Factor Location
N  - Number of lanes                 S   - Speed
V   - Hourly volume                   D   - Density
vp   - Flow rate                          FFS - Free-flow speed
LOS   - Level of service            BFFS - Base free-flow speed
DDHV - Directional design hour volume  

ER - Exhibits 11-10, 11-12       fLW - Exhibit 11-8
ET - Exhibits 11-10, 11-11, 11-13       fLC - Exhibit 11-9
fp - Page 11-18       TRD - Page 11-11
LOS, S, FFS, vp - Exhibits 11-2, 11-3       
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BASIC FREEWAY SEGMENTS WORKSHEET 
 
General Information Site Information 
Analyst SP Highway/Direction of Travel I-4 WB 

Agency or Company HDR Inc. From/To I-4 On Ramp from CD System 
to I-4 On Ramp from SR 535 

Date Performed 8/21/2014 11:27:50 AM Jurisdiction -4 On Ramp from SR 535 
Analysis Time Period PM Analysis Year 2020 
Project Description    I-4 SAMR Re-Eval 

Oper.(LOS) Des.(N) Planning Data 

Flow Inputs
Volume, V 6673  veh/h Peak-Hour Factor, PHF 0.95 
 AADT veh/day %Trucks and Buses, PT 3 
Peak-Hr Prop. of AADT, K %RVs, PR 0 
Peak-Hr Direction Prop, D General Terrain: Level 
DDHV = AADT x K x D  veh/h Grade      %       Length mi 
                       Up/Down %

Calculate Flow Adjustments
 fp 0.85  ER 1.2 
 ET 1.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.985 

Speed Inputs Calc Speed Adj and FFS
Lane Width 12.0 ft 
Rt-Side Lat. Clearance 6.0 ft 
Number of Lanes, N 3 
Total Ramp Density, TRD 0.50  ramps/mi 
FFS (measured) mph 
Base free-flow Speed, BFFS 75.4 mph 

 fLW 0.0 mph 
 fLC 0.0 mph 
 TRD Adjustment 1.8 mph 

 FFS 73.6 mph 

LOS and Performance Measures Design (N)

Operational (LOS)
vp = (V or DDHV) / (PHF x N x fHV x fp)2796 pc/h/ln

S 39.3 mph 
D = vp / S 71.2 pc/mi/ln 
LOS F 

Design (N) 
Design LOS
vp = (V or DDHV) / (PHF x N x fHV x fp) pc/h/ln
S mph 
D = vp / S pc/mi/ln 
Required Number of Lanes, N

Glossary Factor Location
N  - Number of lanes                 S   - Speed
V   - Hourly volume                   D   - Density
vp   - Flow rate                          FFS - Free-flow speed
LOS   - Level of service            BFFS - Base free-flow speed
DDHV - Directional design hour volume  

ER - Exhibits 11-10, 11-12       fLW - Exhibit 11-8
ET - Exhibits 11-10, 11-11, 11-13       fLC - Exhibit 11-9
fp - Page 11-18       TRD - Page 11-11
LOS, S, FFS, vp - Exhibits 11-2, 11-3       
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BASIC FREEWAY SEGMENTS WORKSHEET 
 
General Information Site Information 
Analyst SP Highway/Direction of Travel I-4 WB 

Agency or Company HDR Inc. From/To I-4 On Ramp from SR 535 to 
SR 536 Off Ramp 

Date Performed 8/21/2014 11:27:50 AM Jurisdiction 36 Off Ramp 
Analysis Time Period PM Analysis Year 2020 
Project Description    I-4 SAMR Re-Eval 

Oper.(LOS) Des.(N) Planning Data 

Flow Inputs
Volume, V 7522  veh/h Peak-Hour Factor, PHF 0.95 
 AADT veh/day %Trucks and Buses, PT 3 
Peak-Hr Prop. of AADT, K %RVs, PR 0 
Peak-Hr Direction Prop, D General Terrain: Level 
DDHV = AADT x K x D  veh/h Grade      %       Length mi 
                       Up/Down %

Calculate Flow Adjustments
 fp 0.85  ER 1.2 
 ET 1.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.985 

Speed Inputs Calc Speed Adj and FFS
Lane Width 12.0 ft 
Rt-Side Lat. Clearance 6.0 ft 
Number of Lanes, N 4 
Total Ramp Density, TRD 0.50  ramps/mi 
FFS (measured) mph 
Base free-flow Speed, BFFS 75.4 mph 

 fLW 0.0 mph 
 fLC 0.0 mph 
 TRD Adjustment 1.8 mph 

 FFS 73.6 mph 

LOS and Performance Measures Design (N)

Operational (LOS)
vp = (V or DDHV) / (PHF x N x fHV x fp)2364 pc/h/ln

S 54.4 mph 
D = vp / S 43.5 pc/mi/ln 
LOS E 

Design (N) 
Design LOS
vp = (V or DDHV) / (PHF x N x fHV x fp) pc/h/ln
S mph 
D = vp / S pc/mi/ln 
Required Number of Lanes, N

Glossary Factor Location
N  - Number of lanes                 S   - Speed
V   - Hourly volume                   D   - Density
vp   - Flow rate                          FFS - Free-flow speed
LOS   - Level of service            BFFS - Base free-flow speed
DDHV - Directional design hour volume  

ER - Exhibits 11-10, 11-12       fLW - Exhibit 11-8
ET - Exhibits 11-10, 11-11, 11-13       fLC - Exhibit 11-9
fp - Page 11-18       TRD - Page 11-11
LOS, S, FFS, vp - Exhibits 11-2, 11-3       
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BASIC FREEWAY SEGMENTS WORKSHEET 
 
General Information Site Information 
Analyst SP Highway/Direction of Travel I-4 WB 

Agency or Company HDR Inc. From/To Osceola Parkway Off Ramp to 
Edge of Study Area 

Date Performed 8/21/2014 11:27:50 AM Jurisdiction e of Study Area 
Analysis Time Period PM Analysis Year 2020 
Project Description    I-4 SAMR Re-Eval 

Oper.(LOS) Des.(N) Planning Data 

Flow Inputs
Volume, V 3980  veh/h Peak-Hour Factor, PHF 0.95 
 AADT veh/day %Trucks and Buses, PT 3 
Peak-Hr Prop. of AADT, K %RVs, PR 0 
Peak-Hr Direction Prop, D General Terrain: Level 
DDHV = AADT x K x D  veh/h Grade      %       Length mi 
                       Up/Down %

Calculate Flow Adjustments
 fp 0.85  ER 1.2 
 ET 1.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.985 

Speed Inputs Calc Speed Adj and FFS
Lane Width 12.0 ft 
Rt-Side Lat. Clearance 6.0 ft 
Number of Lanes, N 3 
Total Ramp Density, TRD 0.83  ramps/mi 
FFS (measured) mph 
Base free-flow Speed, BFFS 75.4 mph 

 fLW 0.0 mph 
 fLC 0.0 mph 
 TRD Adjustment 2.8 mph 

 FFS 72.6 mph 

LOS and Performance Measures Design (N)

Operational (LOS)
vp = (V or DDHV) / (PHF x N x fHV x fp)1668 pc/h/ln

S 70.1 mph 
D = vp / S 23.8 pc/mi/ln 
LOS C 

Design (N) 
Design LOS
vp = (V or DDHV) / (PHF x N x fHV x fp) pc/h/ln
S mph 
D = vp / S pc/mi/ln 
Required Number of Lanes, N

Glossary Factor Location
N  - Number of lanes                 S   - Speed
V   - Hourly volume                   D   - Density
vp   - Flow rate                          FFS - Free-flow speed
LOS   - Level of service            BFFS - Base free-flow speed
DDHV - Directional design hour volume  

ER - Exhibits 11-10, 11-12       fLW - Exhibit 11-8
ET - Exhibits 11-10, 11-11, 11-13       fLC - Exhibit 11-9
fp - Page 11-18       TRD - Page 11-11
LOS, S, FFS, vp - Exhibits 11-2, 11-3       
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BASIC FREEWAY SEGMENTS WORKSHEET 
 
General Information Site Information 
Analyst SP Highway/Direction of Travel I-4 WB 

Agency or Company HDR Inc. From/To SR 536 Off Ramp to Osceola 
Parkway Off Ramp 

Date Performed 8/21/2014 11:27:50 AM Jurisdiction way Off Ramp 
Analysis Time Period PM Analysis Year 2020 
Project Description    I-4 SAMR Re-Eval 

Oper.(LOS) Des.(N) Planning Data 

Flow Inputs
Volume, V 5570  veh/h Peak-Hour Factor, PHF 0.95 
 AADT veh/day %Trucks and Buses, PT 3 
Peak-Hr Prop. of AADT, K %RVs, PR 0 
Peak-Hr Direction Prop, D General Terrain: Level 
DDHV = AADT x K x D  veh/h Grade      %       Length mi 
                       Up/Down %

Calculate Flow Adjustments
 fp 0.85  ER 1.2 
 ET 1.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.985 

Speed Inputs Calc Speed Adj and FFS
Lane Width 12.0 ft 
Rt-Side Lat. Clearance 6.0 ft 
Number of Lanes, N 3 
Total Ramp Density, TRD 0.67  ramps/mi 
FFS (measured) mph 
Base free-flow Speed, BFFS 75.4 mph 

 fLW 0.0 mph 
 fLC 0.0 mph 
 TRD Adjustment 2.3 mph 

 FFS 73.1 mph 

LOS and Performance Measures Design (N)

Operational (LOS)
vp = (V or DDHV) / (PHF x N x fHV x fp)2334 pc/h/ln

S 55.3 mph 
D = vp / S 42.2 pc/mi/ln 
LOS E 

Design (N) 
Design LOS
vp = (V or DDHV) / (PHF x N x fHV x fp) pc/h/ln
S mph 
D = vp / S pc/mi/ln 
Required Number of Lanes, N

Glossary Factor Location
N  - Number of lanes                 S   - Speed
V   - Hourly volume                   D   - Density
vp   - Flow rate                          FFS - Free-flow speed
LOS   - Level of service            BFFS - Base free-flow speed
DDHV - Directional design hour volume  

ER - Exhibits 11-10, 11-12       fLW - Exhibit 11-8
ET - Exhibits 11-10, 11-11, 11-13       fLC - Exhibit 11-9
fp - Page 11-18       TRD - Page 11-11
LOS, S, FFS, vp - Exhibits 11-2, 11-3       
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BASIC FREEWAY SEGMENTS WORKSHEET 
 
General Information Site Information 
Analyst SP Highway/Direction of Travel I-4 EB 

Agency or Company HDR Inc. From/To 1 I-4 On Ramp from US 192 to 
Osceola Parkway Off Ramp 

Date Performed 8/21/2014 11:27:50 AM Jurisdiction ceola Parkway Off Ramp 
Analysis Time Period AM Analysis Year 2016 
Project Description    I-4 SAMR Re-Eval 

Oper.(LOS) Des.(N) Planning Data 

Flow Inputs
Volume, V 5220  veh/h Peak-Hour Factor, PHF 0.95 
 AADT veh/day %Trucks and Buses, PT 3 
Peak-Hr Prop. of AADT, K %RVs, PR 0 
Peak-Hr Direction Prop, D General Terrain: Level 
DDHV = AADT x K x D  veh/h Grade      %       Length mi 
                       Up/Down %

Calculate Flow Adjustments
 fp 0.85  ER 1.2 
 ET 1.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.985 

Speed Inputs Calc Speed Adj and FFS
Lane Width 12.0 ft 
Rt-Side Lat. Clearance 6.0 ft 
Number of Lanes, N 3 
Total Ramp Density, TRD 0.83  ramps/mi 
FFS (measured) mph 
Base free-flow Speed, BFFS 75.4 mph 

 fLW 0.0 mph 
 fLC 0.0 mph 
 TRD Adjustment 2.8 mph 

 FFS 72.6 mph 

LOS and Performance Measures Design (N)

Operational (LOS)
vp = (V or DDHV) / (PHF x N x fHV x fp)2187 pc/h/ln

S 59.4 mph 
D = vp / S 36.8 pc/mi/ln 
LOS E 

Design (N) 
Design LOS
vp = (V or DDHV) / (PHF x N x fHV x fp) pc/h/ln
S mph 
D = vp / S pc/mi/ln 
Required Number of Lanes, N

Glossary Factor Location
N  - Number of lanes                 S   - Speed
V   - Hourly volume                   D   - Density
vp   - Flow rate                          FFS - Free-flow speed
LOS   - Level of service            BFFS - Base free-flow speed
DDHV - Directional design hour volume  

ER - Exhibits 11-10, 11-12       fLW - Exhibit 11-8
ET - Exhibits 11-10, 11-11, 11-13       fLC - Exhibit 11-9
fp - Page 11-18       TRD - Page 11-11
LOS, S, FFS, vp - Exhibits 11-2, 11-3       

Copyright © 2012 University of Florida, All Rights Reserved      HCS 2010TM   Version 6.40 Generated:  8/22/2014    11:47 AM

8/22/2014file://C:\Users\bleggett\AppData\Local\Temp\f2kB20E.tmp



BASIC FREEWAY SEGMENTS WORKSHEET 
 
General Information Site Information 
Analyst SP Highway/Direction of Travel I-4 EB 

Agency or Company HDR Inc. From/To
I-4 On Ramp from Osceola 
Parkway to I-4 On Ramp from 
SR 536 

Date Performed 8/21/2014 11:27:50 AM Jurisdiction y to I-4 On Ramp from SR 536 
Analysis Time Period AM Analysis Year 2016 
Project Description    I-4 SAMR Re-Eval 

Oper.(LOS) Des.(N) Planning Data 

Flow Inputs
Volume, V 3835  veh/h Peak-Hour Factor, PHF 0.95 
 AADT veh/day %Trucks and Buses, PT 3 
Peak-Hr Prop. of AADT, K %RVs, PR 0 
Peak-Hr Direction Prop, D General Terrain: Level 
DDHV = AADT x K x D  veh/h Grade      %       Length mi 
                       Up/Down %

Calculate Flow Adjustments
 fp 0.85  ER 1.2 
 ET 1.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.985 

Speed Inputs Calc Speed Adj and FFS
Lane Width 12.0 ft 
Rt-Side Lat. Clearance 6.0 ft 
Number of Lanes, N 3 
Total Ramp Density, TRD 0.50  ramps/mi 
FFS (measured) mph 
Base free-flow Speed, BFFS 75.4 mph 

 fLW 0.0 mph 
 fLC 0.0 mph 
 TRD Adjustment 1.8 mph 

 FFS 73.6 mph 

LOS and Performance Measures Design (N)

Operational (LOS)
vp = (V or DDHV) / (PHF x N x fHV x fp)1607 pc/h/ln

S 70.9 mph 
D = vp / S 22.7 pc/mi/ln 
LOS C 

Design (N) 
Design LOS
vp = (V or DDHV) / (PHF x N x fHV x fp) pc/h/ln
S mph 
D = vp / S pc/mi/ln 
Required Number of Lanes, N

Glossary Factor Location
N  - Number of lanes                 S   - Speed
V   - Hourly volume                   D   - Density
vp   - Flow rate                          FFS - Free-flow speed
LOS   - Level of service            BFFS - Base free-flow speed
DDHV - Directional design hour volume  

ER - Exhibits 11-10, 11-12       fLW - Exhibit 11-8
ET - Exhibits 11-10, 11-11, 11-13       fLC - Exhibit 11-9
fp - Page 11-18       TRD - Page 11-11
LOS, S, FFS, vp - Exhibits 11-2, 11-3       

Copyright © 2012 University of Florida, All Rights Reserved      HCS 2010TM   Version 6.40 Generated:  8/22/2014    11:47 AM

8/22/2014file://C:\Users\bleggett\AppData\Local\Temp\f2k699A.tmp



BASIC FREEWAY SEGMENTS WORKSHEET 
 
General Information Site Information 
Analyst SP Highway/Direction of Travel I-4 EB 

Agency or Company HDR Inc. From/To
I-4 On Ramp from SR 535 EB 
to I-4 On Ramp from SR 535 
WB 

Date Performed 8/21/2014 11:27:50 AM Jurisdiction -4 On Ramp from SR 535 WB 
Analysis Time Period AM Analysis Year 2016 
Project Description    I-4 SAMR Re-Eval 

Oper.(LOS) Des.(N) Planning Data 

Flow Inputs
Volume, V 5397  veh/h Peak-Hour Factor, PHF 0.95 
 AADT veh/day %Trucks and Buses, PT 3 
Peak-Hr Prop. of AADT, K %RVs, PR 0 
Peak-Hr Direction Prop, D General Terrain: Level 
DDHV = AADT x K x D  veh/h Grade      %       Length mi 
                       Up/Down %

Calculate Flow Adjustments
 fp 0.85  ER 1.2 
 ET 1.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.985 

Speed Inputs Calc Speed Adj and FFS
Lane Width 12.0 ft 
Rt-Side Lat. Clearance 6.0 ft 
Number of Lanes, N 3 
Total Ramp Density, TRD 0.50  ramps/mi 
FFS (measured) mph 
Base free-flow Speed, BFFS 75.4 mph 

 fLW 0.0 mph 
 fLC 0.0 mph 
 TRD Adjustment 1.8 mph 

 FFS 73.6 mph 

LOS and Performance Measures Design (N)

Operational (LOS)
vp = (V or DDHV) / (PHF x N x fHV x fp)2261 pc/h/ln

S 57.4 mph 
D = vp / S 39.4 pc/mi/ln 
LOS E 

Design (N) 
Design LOS
vp = (V or DDHV) / (PHF x N x fHV x fp) pc/h/ln
S mph 
D = vp / S pc/mi/ln 
Required Number of Lanes, N

Glossary Factor Location
N  - Number of lanes                 S   - Speed
V   - Hourly volume                   D   - Density
vp   - Flow rate                          FFS - Free-flow speed
LOS   - Level of service            BFFS - Base free-flow speed
DDHV - Directional design hour volume  

ER - Exhibits 11-10, 11-12       fLW - Exhibit 11-8
ET - Exhibits 11-10, 11-11, 11-13       fLC - Exhibit 11-9
fp - Page 11-18       TRD - Page 11-11
LOS, S, FFS, vp - Exhibits 11-2, 11-3       
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BASIC FREEWAY SEGMENTS WORKSHEET 
 
General Information Site Information 
Analyst SP Highway/Direction of Travel I-4 EB 

Agency or Company HDR Inc. From/To
I-4 On Ramp from SR 535 WB 
to Central Florida Parkway Off 
Ramp 

Date Performed 8/21/2014 11:27:50 AM Jurisdiction entral Florida Parkway Off 
Ramp 

Analysis Time Period  Analysis Year 2016 
Project Description    I-4 SAMR Re-Eval 

Oper.(LOS) Des.(N) Planning Data 

Flow Inputs
Volume, V 6232  veh/h Peak-Hour Factor, PHF 0.95 
 AADT veh/day %Trucks and Buses, PT 3 
Peak-Hr Prop. of AADT, K %RVs, PR 0 
Peak-Hr Direction Prop, D General Terrain: Level 
DDHV = AADT x K x D  veh/h Grade      %       Length mi 
                       Up/Down %

Calculate Flow Adjustments
 fp 0.85  ER 1.2 

 ET 1.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.985 

Speed Inputs Calc Speed Adj and FFS
Lane Width 12.0 ft 
Rt-Side Lat. Clearance 6.0 ft 
Number of Lanes, N 4 
Total Ramp Density, TRD 0.50  ramps/mi 
FFS (measured) mph 
Base free-flow Speed, BFFS 75.4 mph 

 fLW 0.0 mph 
 fLC 0.0 mph 
 TRD Adjustment 1.8 mph 

 FFS 73.6 mph 

LOS and Performance Measures Design (N)

Operational (LOS)
vp = (V or DDHV) / (PHF x N x fHV x fp)1958 pc/h/ln

S 64.8 mph 
D = vp / S 30.2 pc/mi/ln 
LOS D 

Design (N) 
Design LOS
vp = (V or DDHV) / (PHF x N x fHV x fp) pc/h/ln
S mph 
D = vp / S pc/mi/ln 
Required Number of Lanes, N

Glossary Factor Location
N  - Number of lanes                 S   - Speed
V   - Hourly volume                   D   - Density
vp   - Flow rate                          FFS - Free-flow speed
LOS   - Level of service            BFFS - Base free-flow speed
DDHV - Directional design hour volume  

ER - Exhibits 11-10, 11-12       fLW - Exhibit 11-8
ET - Exhibits 11-10, 11-11, 11-13       fLC - Exhibit 11-9
fp - Page 11-18       TRD - Page 11-11
LOS, S, FFS, vp - Exhibits 11-2, 11-3       
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BASIC FREEWAY SEGMENTS WORKSHEET 
 
General Information Site Information 
Analyst SP Highway/Direction of Travel I-4 EB 

Agency or Company HDR Inc. From/To I-4 On Ramp from SR 536 to 
SR 535 Off Ramp 

Date Performed 8/21/2014 11:27:50 AM Jurisdiction 35 Off Ramp 
Analysis Time Period AM Analysis Year 2016 
Project Description    I-4 SAMR Re-Eval 

Oper.(LOS) Des.(N) Planning Data 

Flow Inputs
Volume, V 5323  veh/h Peak-Hour Factor, PHF 0.95 
 AADT veh/day %Trucks and Buses, PT 3 
Peak-Hr Prop. of AADT, K %RVs, PR 0 
Peak-Hr Direction Prop, D General Terrain: Level 
DDHV = AADT x K x D  veh/h Grade      %       Length mi 
                       Up/Down %

Calculate Flow Adjustments
 fp 0.85  ER 1.2 
 ET 1.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.985 

Speed Inputs Calc Speed Adj and FFS
Lane Width 12.0 ft 
Rt-Side Lat. Clearance 6.0 ft 
Number of Lanes, N 4 
Total Ramp Density, TRD 0.67  ramps/mi 
FFS (measured) mph 
Base free-flow Speed, BFFS 75.4 mph 

 fLW 0.0 mph 
 fLC 0.0 mph 
 TRD Adjustment 2.3 mph 

 FFS 73.1 mph 

LOS and Performance Measures Design (N)

Operational (LOS)
vp = (V or DDHV) / (PHF x N x fHV x fp)1673 pc/h/ln

S 70.0 mph 
D = vp / S 23.9 pc/mi/ln 
LOS C 

Design (N) 
Design LOS
vp = (V or DDHV) / (PHF x N x fHV x fp) pc/h/ln
S mph 
D = vp / S pc/mi/ln 
Required Number of Lanes, N

Glossary Factor Location
N  - Number of lanes                 S   - Speed
V   - Hourly volume                   D   - Density
vp   - Flow rate                          FFS - Free-flow speed
LOS   - Level of service            BFFS - Base free-flow speed
DDHV - Directional design hour volume  

ER - Exhibits 11-10, 11-12       fLW - Exhibit 11-8
ET - Exhibits 11-10, 11-11, 11-13       fLC - Exhibit 11-9
fp - Page 11-18       TRD - Page 11-11
LOS, S, FFS, vp - Exhibits 11-2, 11-3       
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BASIC FREEWAY SEGMENTS WORKSHEET 
 
General Information Site Information 
Analyst SP Highway/Direction of Travel I-4 EB 

Agency or Company HDR Inc. From/To Osceola Parkway Off Ramp to 
SR 536 Off Ramp 

Date Performed 8/21/2014 11:27:50 AM Jurisdiction 536 Off Ramp 
Analysis Time Period AM Analysis Year 2016 
Project Description    I-4 SAMR Re-Eval 

Oper.(LOS) Des.(N) Planning Data 

Flow Inputs
Volume, V 4393  veh/h Peak-Hour Factor, PHF 0.95 
 AADT veh/day %Trucks and Buses, PT 3 
Peak-Hr Prop. of AADT, K %RVs, PR 0 
Peak-Hr Direction Prop, D General Terrain: Level 
DDHV = AADT x K x D  veh/h Grade      %       Length mi 
                       Up/Down %

Calculate Flow Adjustments
 fp 0.85  ER 1.2 
 ET 1.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.985 

Speed Inputs Calc Speed Adj and FFS
Lane Width 12.0 ft 
Rt-Side Lat. Clearance 6.0 ft 
Number of Lanes, N 3 
Total Ramp Density, TRD 0.50  ramps/mi 
FFS (measured) mph 
Base free-flow Speed, BFFS 75.4 mph 

 fLW 0.0 mph 
 fLC 0.0 mph 
 TRD Adjustment 1.8 mph 

 FFS 73.6 mph 

LOS and Performance Measures Design (N)

Operational (LOS)
vp = (V or DDHV) / (PHF x N x fHV x fp)1841 pc/h/ln

S 67.2 mph 
D = vp / S 27.4 pc/mi/ln 
LOS D 

Design (N) 
Design LOS
vp = (V or DDHV) / (PHF x N x fHV x fp) pc/h/ln
S mph 
D = vp / S pc/mi/ln 
Required Number of Lanes, N

Glossary Factor Location
N  - Number of lanes                 S   - Speed
V   - Hourly volume                   D   - Density
vp   - Flow rate                          FFS - Free-flow speed
LOS   - Level of service            BFFS - Base free-flow speed
DDHV - Directional design hour volume  

ER - Exhibits 11-10, 11-12       fLW - Exhibit 11-8
ET - Exhibits 11-10, 11-11, 11-13       fLC - Exhibit 11-9
fp - Page 11-18       TRD - Page 11-11
LOS, S, FFS, vp - Exhibits 11-2, 11-3       
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BASIC FREEWAY SEGMENTS WORKSHEET 
 
General Information Site Information 
Analyst SP Highway/Direction of Travel I-4 EB 

Agency or Company HDR Inc. From/To SR 535 Off Ramp to I-4 On 
Ramp from SR 535 EB 

Date Performed 8/21/2014 11:27:50 AM Jurisdiction from SR 535 EB 
Analysis Time Period AM Analysis Year 2016 
Project Description    I-4 SAMR Re-Eval 

Oper.(LOS) Des.(N) Planning Data 

Flow Inputs
Volume, V 4804  veh/h Peak-Hour Factor, PHF 0.95 
 AADT veh/day %Trucks and Buses, PT 3 
Peak-Hr Prop. of AADT, K %RVs, PR 0 
Peak-Hr Direction Prop, D General Terrain: Level 
DDHV = AADT x K x D  veh/h Grade      %       Length mi 
                       Up/Down %

Calculate Flow Adjustments
 fp 0.85  ER 1.2 
 ET 1.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.985 

Speed Inputs Calc Speed Adj and FFS
Lane Width 12.0 ft 
Rt-Side Lat. Clearance 6.0 ft 
Number of Lanes, N 3 
Total Ramp Density, TRD 0.67  ramps/mi 
FFS (measured) mph 
Base free-flow Speed, BFFS 75.4 mph 

 fLW 0.0 mph 
 fLC 0.0 mph 
 TRD Adjustment 2.3 mph 

 FFS 73.1 mph 

LOS and Performance Measures Design (N)

Operational (LOS)
vp = (V or DDHV) / (PHF x N x fHV x fp)2013 pc/h/ln

S 63.6 mph 
D = vp / S 31.6 pc/mi/ln 
LOS D 

Design (N) 
Design LOS
vp = (V or DDHV) / (PHF x N x fHV x fp) pc/h/ln
S mph 
D = vp / S pc/mi/ln 
Required Number of Lanes, N

Glossary Factor Location
N  - Number of lanes                 S   - Speed
V   - Hourly volume                   D   - Density
vp   - Flow rate                          FFS - Free-flow speed
LOS   - Level of service            BFFS - Base free-flow speed
DDHV - Directional design hour volume  

ER - Exhibits 11-10, 11-12       fLW - Exhibit 11-8
ET - Exhibits 11-10, 11-11, 11-13       fLC - Exhibit 11-9
fp - Page 11-18       TRD - Page 11-11
LOS, S, FFS, vp - Exhibits 11-2, 11-3       
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BASIC FREEWAY SEGMENTS WORKSHEET 
 
General Information Site Information 
Analyst SP Highway/Direction of Travel I-4 EB 

Agency or Company HDR Inc. From/To SR 536 Off Ramp to I-4 On 
Ramp from Osceola Parkway 

Date Performed 8/21/2014 11:27:50 AM Jurisdiction from Osceola Parkway 
Analysis Time Period AM Analysis Year 2016 
Project Description    I-4 SAMR Re-Eval 

Oper.(LOS) Des.(N) Planning Data 

Flow Inputs
Volume, V 3561  veh/h Peak-Hour Factor, PHF 0.95 
 AADT veh/day %Trucks and Buses, PT 3 
Peak-Hr Prop. of AADT, K %RVs, PR 0 
Peak-Hr Direction Prop, D General Terrain: Level 
DDHV = AADT x K x D  veh/h Grade      %       Length mi 
                       Up/Down %

Calculate Flow Adjustments
 fp 0.85  ER 1.2 
 ET 1.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.985 

Speed Inputs Calc Speed Adj and FFS
Lane Width 12.0 ft 
Rt-Side Lat. Clearance 6.0 ft 
Number of Lanes, N 3 
Total Ramp Density, TRD 0.67  ramps/mi 
FFS (measured) mph 
Base free-flow Speed, BFFS 75.4 mph 

 fLW 0.0 mph 
 fLC 0.0 mph 
 TRD Adjustment 2.3 mph 

 FFS 73.1 mph 

LOS and Performance Measures Design (N)

Operational (LOS)
vp = (V or DDHV) / (PHF x N x fHV x fp)1492 pc/h/ln

S 72.3 mph 
D = vp / S 20.6 pc/mi/ln 
LOS C 

Design (N) 
Design LOS
vp = (V or DDHV) / (PHF x N x fHV x fp) pc/h/ln
S mph 
D = vp / S pc/mi/ln 
Required Number of Lanes, N

Glossary Factor Location
N  - Number of lanes                 S   - Speed
V   - Hourly volume                   D   - Density
vp   - Flow rate                          FFS - Free-flow speed
LOS   - Level of service            BFFS - Base free-flow speed
DDHV - Directional design hour volume  

ER - Exhibits 11-10, 11-12       fLW - Exhibit 11-8
ET - Exhibits 11-10, 11-11, 11-13       fLC - Exhibit 11-9
fp - Page 11-18       TRD - Page 11-11
LOS, S, FFS, vp - Exhibits 11-2, 11-3       
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BASIC FREEWAY SEGMENTS WORKSHEET 
 
General Information Site Information 
Analyst SP Highway/Direction of Travel I-4 WB 

Agency or Company HDR Inc. From/To 15 US 192 Off Ramp to I-4 On 
Ramp from Osceola Parkway 

Date Performed 8/21/2014 11:27:50 AM Jurisdiction mp from Osceola Parkway 
Analysis Time Period AM Analysis Year 2016 
Project Description    I-4 SAMR Re-Eval 

Oper.(LOS) Des.(N) Planning Data 

Flow Inputs
Volume, V 841  veh/h Peak-Hour Factor, PHF 0.95 
 AADT veh/day %Trucks and Buses, PT 3 
Peak-Hr Prop. of AADT, K %RVs, PR 0 
Peak-Hr Direction Prop, D General Terrain: Level 
DDHV = AADT x K x D  veh/h Grade      %       Length mi 
                       Up/Down %

Calculate Flow Adjustments
 fp 0.85  ER 1.2 
 ET 1.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.985 

Speed Inputs Calc Speed Adj and FFS
Lane Width 12.0 ft 
Rt-Side Lat. Clearance 6.0 ft 
Number of Lanes, N 3 
Total Ramp Density, TRD 0.83  ramps/mi 
FFS (measured) mph 
Base free-flow Speed, BFFS 75.4 mph 

 fLW 0.0 mph 
 fLC 0.0 mph 
 TRD Adjustment 2.8 mph 

 FFS 72.6 mph 

LOS and Performance Measures Design (N)

Operational (LOS)
vp = (V or DDHV) / (PHF x N x fHV x fp)352 pc/h/ln

S 75.0 mph 
D = vp / S 4.7 pc/mi/ln 
LOS A 

Design (N) 
Design LOS
vp = (V or DDHV) / (PHF x N x fHV x fp) pc/h/ln
S mph 
D = vp / S pc/mi/ln 
Required Number of Lanes, N

Glossary Factor Location
N  - Number of lanes                 S   - Speed
V   - Hourly volume                   D   - Density
vp   - Flow rate                          FFS - Free-flow speed
LOS   - Level of service            BFFS - Base free-flow speed
DDHV - Directional design hour volume  

ER - Exhibits 11-10, 11-12       fLW - Exhibit 11-8
ET - Exhibits 11-10, 11-11, 11-13       fLC - Exhibit 11-9
fp - Page 11-18       TRD - Page 11-11
LOS, S, FFS, vp - Exhibits 11-2, 11-3       
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BASIC FREEWAY SEGMENTS WORKSHEET 
 
General Information Site Information 
Analyst SP Highway/Direction of Travel I-4 WB 

Agency or Company HDR Inc. From/To
I-4 On Ramp from Central 
Florida Parkway to SR 535 Off 
Ramp 

Date Performed 8/21/2014 11:27:50 AM Jurisdiction a Parkway to SR 535 Off Ramp 
Analysis Time Period AM Analysis Year 2016 
Project Description    I-4 SAMR Re-Eval 

Oper.(LOS) Des.(N) Planning Data 

Flow Inputs
Volume, V 5974  veh/h Peak-Hour Factor, PHF 0.95 
 AADT veh/day %Trucks and Buses, PT 3 
Peak-Hr Prop. of AADT, K %RVs, PR 0 
Peak-Hr Direction Prop, D General Terrain: Level 
DDHV = AADT x K x D  veh/h Grade      %       Length mi 
                       Up/Down %

Calculate Flow Adjustments
 fp 0.85  ER 1.2 
 ET 1.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.985 

Speed Inputs Calc Speed Adj and FFS
Lane Width 12.0 ft 
Rt-Side Lat. Clearance 6.0 ft 
Number of Lanes, N 4 
Total Ramp Density, TRD 0.83  ramps/mi 
FFS (measured) mph 
Base free-flow Speed, BFFS 75.4 mph 

 fLW 0.0 mph 
 fLC 0.0 mph 
 TRD Adjustment 2.8 mph 

 FFS 72.6 mph 

LOS and Performance Measures Design (N)

Operational (LOS)
vp = (V or DDHV) / (PHF x N x fHV x fp)1877 pc/h/ln

S 66.5 mph 
D = vp / S 28.2 pc/mi/ln 
LOS D 

Design (N) 
Design LOS
vp = (V or DDHV) / (PHF x N x fHV x fp) pc/h/ln
S mph 
D = vp / S pc/mi/ln 
Required Number of Lanes, N

Glossary Factor Location
N  - Number of lanes                 S   - Speed
V   - Hourly volume                   D   - Density
vp   - Flow rate                          FFS - Free-flow speed
LOS   - Level of service            BFFS - Base free-flow speed
DDHV - Directional design hour volume  

ER - Exhibits 11-10, 11-12       fLW - Exhibit 11-8
ET - Exhibits 11-10, 11-11, 11-13       fLC - Exhibit 11-9
fp - Page 11-18       TRD - Page 11-11
LOS, S, FFS, vp - Exhibits 11-2, 11-3       

Copyright © 2012 University of Florida, All Rights Reserved      HCS 2010TM   Version 6.40 Generated:  8/22/2014    11:44 AM

8/22/2014file://C:\Users\bleggett\AppData\Local\Temp\f2kAA61.tmp



BASIC FREEWAY SEGMENTS WORKSHEET 
 
General Information Site Information 
Analyst SP Highway/Direction of Travel I-4 WB 

Agency or Company HDR Inc. From/To I-4 On Ramp from SR 535 to 
SR 536 Off Ramp 

Date Performed 8/21/2014 11:27:50 AM Jurisdiction 36 Off Ramp 
Analysis Time Period AM Analysis Year 2016 
Project Description    I-4 SAMR Re-Eval 

Oper.(LOS) Des.(N) Planning Data 

Flow Inputs
Volume, V 5001  veh/h Peak-Hour Factor, PHF 0.95 
 AADT veh/day %Trucks and Buses, PT 3 
Peak-Hr Prop. of AADT, K %RVs, PR 0 
Peak-Hr Direction Prop, D General Terrain: Level 
DDHV = AADT x K x D  veh/h Grade      %       Length mi 
                       Up/Down %

Calculate Flow Adjustments
 fp 0.85  ER 1.2 
 ET 1.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.985 

Speed Inputs Calc Speed Adj and FFS
Lane Width 12.0 ft 
Rt-Side Lat. Clearance 6.0 ft 
Number of Lanes, N 4 
Total Ramp Density, TRD 0.50  ramps/mi 
FFS (measured) mph 
Base free-flow Speed, BFFS 75.4 mph 

 fLW 0.0 mph 
 fLC 0.0 mph 
 TRD Adjustment 1.8 mph 

 FFS 73.6 mph 

LOS and Performance Measures Design (N)

Operational (LOS)
vp = (V or DDHV) / (PHF x N x fHV x fp)1572 pc/h/ln

S 71.4 mph 
D = vp / S 22.0 pc/mi/ln 
LOS C 

Design (N) 
Design LOS
vp = (V or DDHV) / (PHF x N x fHV x fp) pc/h/ln
S mph 
D = vp / S pc/mi/ln 
Required Number of Lanes, N

Glossary Factor Location
N  - Number of lanes                 S   - Speed
V   - Hourly volume                   D   - Density
vp   - Flow rate                          FFS - Free-flow speed
LOS   - Level of service            BFFS - Base free-flow speed
DDHV - Directional design hour volume  

ER - Exhibits 11-10, 11-12       fLW - Exhibit 11-8
ET - Exhibits 11-10, 11-11, 11-13       fLC - Exhibit 11-9
fp - Page 11-18       TRD - Page 11-11
LOS, S, FFS, vp - Exhibits 11-2, 11-3       
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BASIC FREEWAY SEGMENTS WORKSHEET 
 
General Information Site Information 
Analyst SP Highway/Direction of Travel I-4 WB 

Agency or Company HDR Inc. From/To I-4 On Ramp from SR 536 to 
US 192 Off Ramp 

Date Performed 8/21/2014 11:27:50 AM Jurisdiction 92 Off Ramp 
Analysis Time Period AM Analysis Year 2016 
Project Description    I-4 SAMR Re-Eval 

Oper.(LOS) Des.(N) Planning Data 

Flow Inputs
Volume, V 2821  veh/h Peak-Hour Factor, PHF 0.95 
 AADT veh/day %Trucks and Buses, PT 3 
Peak-Hr Prop. of AADT, K %RVs, PR 0 
Peak-Hr Direction Prop, D General Terrain: Level 
DDHV = AADT x K x D  veh/h Grade      %       Length mi 
                       Up/Down %

Calculate Flow Adjustments
 fp 0.85  ER 1.2 
 ET 1.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.985 

Speed Inputs Calc Speed Adj and FFS
Lane Width 12.0 ft 
Rt-Side Lat. Clearance 6.0 ft 
Number of Lanes, N 4 
Total Ramp Density, TRD 0.67  ramps/mi 
FFS (measured) mph 
Base free-flow Speed, BFFS 75.4 mph 

 fLW 0.0 mph 
 fLC 0.0 mph 
 TRD Adjustment 2.3 mph 

 FFS 73.1 mph 

LOS and Performance Measures Design (N)

Operational (LOS)
vp = (V or DDHV) / (PHF x N x fHV x fp)886 pc/h/ln

S 75.0 mph 
D = vp / S 11.8 pc/mi/ln 
LOS B 

Design (N) 
Design LOS
vp = (V or DDHV) / (PHF x N x fHV x fp) pc/h/ln
S mph 
D = vp / S pc/mi/ln 
Required Number of Lanes, N

Glossary Factor Location
N  - Number of lanes                 S   - Speed
V   - Hourly volume                   D   - Density
vp   - Flow rate                          FFS - Free-flow speed
LOS   - Level of service            BFFS - Base free-flow speed
DDHV - Directional design hour volume  

ER - Exhibits 11-10, 11-12       fLW - Exhibit 11-8
ET - Exhibits 11-10, 11-11, 11-13       fLC - Exhibit 11-9
fp - Page 11-18       TRD - Page 11-11
LOS, S, FFS, vp - Exhibits 11-2, 11-3       
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BASIC FREEWAY SEGMENTS WORKSHEET 
 
General Information Site Information 
Analyst SP Highway/Direction of Travel I-4 WB 

Agency or Company HDR Inc. From/To Osceola Parkway Off Ramp to 
I-4 On Ramp from SR 536 

Date Performed 8/21/2014 11:27:50 AM Jurisdiction On Ramp from SR 536 
Analysis Time Period AM Analysis Year 2016 
Project Description    I-4 SAMR Re-Eval 

Oper.(LOS) Des.(N) Planning Data 

Flow Inputs
Volume, V 2229  veh/h Peak-Hour Factor, PHF 0.95 
 AADT veh/day %Trucks and Buses, PT 3 
Peak-Hr Prop. of AADT, K %RVs, PR 0 
Peak-Hr Direction Prop, D General Terrain: Level 
DDHV = AADT x K x D  veh/h Grade      %       Length mi 
                       Up/Down %

Calculate Flow Adjustments
 fp 0.85  ER 1.2 
 ET 1.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.985 

Speed Inputs Calc Speed Adj and FFS
Lane Width 12.0 ft 
Rt-Side Lat. Clearance 6.0 ft 
Number of Lanes, N 3 
Total Ramp Density, TRD 0.83  ramps/mi 
FFS (measured) mph 
Base free-flow Speed, BFFS 75.4 mph 

 fLW 0.0 mph 
 fLC 0.0 mph 
 TRD Adjustment 2.8 mph 

 FFS 72.6 mph 

LOS and Performance Measures Design (N)

Operational (LOS)
vp = (V or DDHV) / (PHF x N x fHV x fp)934 pc/h/ln

S 75.0 mph 
D = vp / S 12.5 pc/mi/ln 
LOS B 

Design (N) 
Design LOS
vp = (V or DDHV) / (PHF x N x fHV x fp) pc/h/ln
S mph 
D = vp / S pc/mi/ln 
Required Number of Lanes, N

Glossary Factor Location
N  - Number of lanes                 S   - Speed
V   - Hourly volume                   D   - Density
vp   - Flow rate                          FFS - Free-flow speed
LOS   - Level of service            BFFS - Base free-flow speed
DDHV - Directional design hour volume  

ER - Exhibits 11-10, 11-12       fLW - Exhibit 11-8
ET - Exhibits 11-10, 11-11, 11-13       fLC - Exhibit 11-9
fp - Page 11-18       TRD - Page 11-11
LOS, S, FFS, vp - Exhibits 11-2, 11-3       

Copyright © 2012 University of Florida, All Rights Reserved      HCS 2010TM   Version 6.40 Generated:  8/22/2014    11:43 AM

8/22/2014file://C:\Users\bleggett\AppData\Local\Temp\f2kB910.tmp



BASIC FREEWAY SEGMENTS WORKSHEET 
 
General Information Site Information 
Analyst SP Highway/Direction of Travel I-4 WB 

Agency or Company HDR Inc. From/To SR 535 Off Ramp to I-4 On 
Ramp from SR 535 

Date Performed 8/21/2014 11:27:50 AM Jurisdiction from SR 535 
Analysis Time Period AM Analysis Year 2016 
Project Description    I-4 SAMR Re-Eval 

Oper.(LOS) Des.(N) Planning Data 

Flow Inputs
Volume, V 4184  veh/h Peak-Hour Factor, PHF 0.95 
 AADT veh/day %Trucks and Buses, PT 3 
Peak-Hr Prop. of AADT, K %RVs, PR 0 
Peak-Hr Direction Prop, D General Terrain: Level 
DDHV = AADT x K x D  veh/h Grade      %       Length mi 
                       Up/Down %

Calculate Flow Adjustments
 fp 0.85  ER 1.2 
 ET 1.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.985 

Speed Inputs Calc Speed Adj and FFS
Lane Width 12.0 ft 
Rt-Side Lat. Clearance 6.0 ft 
Number of Lanes, N 3 
Total Ramp Density, TRD 0.50  ramps/mi 
FFS (measured) mph 
Base free-flow Speed, BFFS 75.4 mph 

 fLW 0.0 mph 
 fLC 0.0 mph 
 TRD Adjustment 1.8 mph 

 FFS 73.6 mph 

LOS and Performance Measures Design (N)

Operational (LOS)
vp = (V or DDHV) / (PHF x N x fHV x fp)1753 pc/h/ln

S 68.7 mph 
D = vp / S 25.5 pc/mi/ln 
LOS C 

Design (N) 
Design LOS
vp = (V or DDHV) / (PHF x N x fHV x fp) pc/h/ln
S mph 
D = vp / S pc/mi/ln 
Required Number of Lanes, N

Glossary Factor Location
N  - Number of lanes                 S   - Speed
V   - Hourly volume                   D   - Density
vp   - Flow rate                          FFS - Free-flow speed
LOS   - Level of service            BFFS - Base free-flow speed
DDHV - Directional design hour volume  

ER - Exhibits 11-10, 11-12       fLW - Exhibit 11-8
ET - Exhibits 11-10, 11-11, 11-13       fLC - Exhibit 11-9
fp - Page 11-18       TRD - Page 11-11
LOS, S, FFS, vp - Exhibits 11-2, 11-3       
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BASIC FREEWAY SEGMENTS WORKSHEET 
 
General Information Site Information 
Analyst SP Highway/Direction of Travel I-4 WB 

Agency or Company HDR Inc. From/To SR 536 Off Ramp to Osceola 
Parkway Off Ramp 

Date Performed 8/21/2014 11:27:50 AM Jurisdiction way Off Ramp 
Analysis Time Period AM Analysis Year 2016 
Project Description    I-4 SAMR Re-Eval 

Oper.(LOS) Des.(N) Planning Data 

Flow Inputs
Volume, V 3282  veh/h Peak-Hour Factor, PHF 0.95 
 AADT veh/day %Trucks and Buses, PT 3 
Peak-Hr Prop. of AADT, K %RVs, PR 0 
Peak-Hr Direction Prop, D General Terrain: Level 
DDHV = AADT x K x D  veh/h Grade      %       Length mi 
                       Up/Down %

Calculate Flow Adjustments
 fp 0.85  ER 1.2 
 ET 1.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.985 

Speed Inputs Calc Speed Adj and FFS
Lane Width 12.0 ft 
Rt-Side Lat. Clearance 6.0 ft 
Number of Lanes, N 3 
Total Ramp Density, TRD 0.67  ramps/mi 
FFS (measured) mph 
Base free-flow Speed, BFFS 75.4 mph 

 fLW 0.0 mph 
 fLC 0.0 mph 
 TRD Adjustment 2.3 mph 

 FFS 73.1 mph 

LOS and Performance Measures Design (N)

Operational (LOS)
vp = (V or DDHV) / (PHF x N x fHV x fp)1375 pc/h/ln

S 73.4 mph 
D = vp / S 18.7 pc/mi/ln 
LOS C 

Design (N) 
Design LOS
vp = (V or DDHV) / (PHF x N x fHV x fp) pc/h/ln
S mph 
D = vp / S pc/mi/ln 
Required Number of Lanes, N

Glossary Factor Location
N  - Number of lanes                 S   - Speed
V   - Hourly volume                   D   - Density
vp   - Flow rate                          FFS - Free-flow speed
LOS   - Level of service            BFFS - Base free-flow speed
DDHV - Directional design hour volume  

ER - Exhibits 11-10, 11-12       fLW - Exhibit 11-8
ET - Exhibits 11-10, 11-11, 11-13       fLC - Exhibit 11-9
fp - Page 11-18       TRD - Page 11-11
LOS, S, FFS, vp - Exhibits 11-2, 11-3       
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BASIC FREEWAY SEGMENTS WORKSHEET 
 
General Information Site Information 
Analyst SP Highway/Direction of Travel I-4 EB 

Agency or Company HDR Inc. From/To 1 I-4 On Ramp from US 192 to 
Osceola Parkway Off Ramp 

Date Performed 8/21/2014 11:27:50 AM Jurisdiction ceola Parkway Off Ramp 
Analysis Time Period PM Analysis Year 2016 
Project Description    I-4 SAMR Re-Eval 

Oper.(LOS) Des.(N) Planning Data 

Flow Inputs
Volume, V 3493  veh/h Peak-Hour Factor, PHF 0.96 
 AADT veh/day %Trucks and Buses, PT 3 
Peak-Hr Prop. of AADT, K %RVs, PR 0 
Peak-Hr Direction Prop, D General Terrain: Level 
DDHV = AADT x K x D  veh/h Grade      %       Length mi 
                       Up/Down %

Calculate Flow Adjustments
 fp 0.85  ER 1.2 
 ET 1.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.985 

Speed Inputs Calc Speed Adj and FFS
Lane Width 12.0 ft 
Rt-Side Lat. Clearance 6.0 ft 
Number of Lanes, N 3 
Total Ramp Density, TRD 0.83  ramps/mi 
FFS (measured) mph 
Base free-flow Speed, BFFS 75.4 mph 

 fLW 0.0 mph 
 fLC 0.0 mph 
 TRD Adjustment 2.8 mph 

 FFS 72.6 mph 

LOS and Performance Measures Design (N)

Operational (LOS)
vp = (V or DDHV) / (PHF x N x fHV x fp)1448 pc/h/ln

S 72.8 mph 
D = vp / S 19.9 pc/mi/ln 
LOS C 

Design (N) 
Design LOS
vp = (V or DDHV) / (PHF x N x fHV x fp) pc/h/ln
S mph 
D = vp / S pc/mi/ln 
Required Number of Lanes, N

Glossary Factor Location
N  - Number of lanes                 S   - Speed
V   - Hourly volume                   D   - Density
vp   - Flow rate                          FFS - Free-flow speed
LOS   - Level of service            BFFS - Base free-flow speed
DDHV - Directional design hour volume  

ER - Exhibits 11-10, 11-12       fLW - Exhibit 11-8
ET - Exhibits 11-10, 11-11, 11-13       fLC - Exhibit 11-9
fp - Page 11-18       TRD - Page 11-11
LOS, S, FFS, vp - Exhibits 11-2, 11-3       
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BASIC FREEWAY SEGMENTS WORKSHEET 
 
General Information Site Information 
Analyst SP Highway/Direction of Travel I-4 EB 

Agency or Company HDR Inc. From/To
I-4 On Ramp from Osceola 
Parkway to I-4 On Ramp from 
SR 536 

Date Performed 8/21/2014 11:27:50 AM Jurisdiction y to I-4 On Ramp from SR 536 
Analysis Time Period PM Analysis Year 2016 
Project Description    I-4 SAMR Re-Eval 

Oper.(LOS) Des.(N) Planning Data 

Flow Inputs
Volume, V 3970  veh/h Peak-Hour Factor, PHF 0.96 
 AADT veh/day %Trucks and Buses, PT 3 
Peak-Hr Prop. of AADT, K %RVs, PR 0 
Peak-Hr Direction Prop, D General Terrain: Level 
DDHV = AADT x K x D  veh/h Grade      %       Length mi 
                       Up/Down %

Calculate Flow Adjustments
 fp 0.85  ER 1.2 
 ET 1.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.985 

Speed Inputs Calc Speed Adj and FFS
Lane Width 12.0 ft 
Rt-Side Lat. Clearance 6.0 ft 
Number of Lanes, N 3 
Total Ramp Density, TRD 0.50  ramps/mi 
FFS (measured) mph 
Base free-flow Speed, BFFS 75.4 mph 

 fLW 0.0 mph 
 fLC 0.0 mph 
 TRD Adjustment 1.8 mph 

 FFS 73.6 mph 

LOS and Performance Measures Design (N)

Operational (LOS)
vp = (V or DDHV) / (PHF x N x fHV x fp)1646 pc/h/ln

S 70.4 mph 
D = vp / S 23.4 pc/mi/ln 
LOS C 

Design (N) 
Design LOS
vp = (V or DDHV) / (PHF x N x fHV x fp) pc/h/ln
S mph 
D = vp / S pc/mi/ln 
Required Number of Lanes, N

Glossary Factor Location
N  - Number of lanes                 S   - Speed
V   - Hourly volume                   D   - Density
vp   - Flow rate                          FFS - Free-flow speed
LOS   - Level of service            BFFS - Base free-flow speed
DDHV - Directional design hour volume  

ER - Exhibits 11-10, 11-12       fLW - Exhibit 11-8
ET - Exhibits 11-10, 11-11, 11-13       fLC - Exhibit 11-9
fp - Page 11-18       TRD - Page 11-11
LOS, S, FFS, vp - Exhibits 11-2, 11-3       
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BASIC FREEWAY SEGMENTS WORKSHEET 
 
General Information Site Information 
Analyst SP Highway/Direction of Travel I-4 EB 

Agency or Company HDR Inc. From/To
I-4 On Ramp from SR 535 EB 
to I-4 On Ramp from SR 535 
WB 

Date Performed 8/21/2014 11:27:50 AM Jurisdiction -4 On Ramp from SR 535 WB 
Analysis Time Period PM Analysis Year 2016 
Project Description    I-4 SAMR Re-Eval 

Oper.(LOS) Des.(N) Planning Data 

Flow Inputs
Volume, V 5571  veh/h Peak-Hour Factor, PHF 0.96 
 AADT veh/day %Trucks and Buses, PT 3 
Peak-Hr Prop. of AADT, K %RVs, PR 0 
Peak-Hr Direction Prop, D General Terrain: Level 
DDHV = AADT x K x D  veh/h Grade      %       Length mi 
                       Up/Down %

Calculate Flow Adjustments
 fp 0.85  ER 1.2 
 ET 1.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.985 

Speed Inputs Calc Speed Adj and FFS
Lane Width 12.0 ft 
Rt-Side Lat. Clearance 6.0 ft 
Number of Lanes, N 3 
Total Ramp Density, TRD 0.50  ramps/mi 
FFS (measured) mph 
Base free-flow Speed, BFFS 75.4 mph 

 fLW 0.0 mph 
 fLC 0.0 mph 
 TRD Adjustment 1.8 mph 

 FFS 73.6 mph 

LOS and Performance Measures Design (N)

Operational (LOS)
vp = (V or DDHV) / (PHF x N x fHV x fp)2310 pc/h/ln

S 56.0 mph 
D = vp / S 41.2 pc/mi/ln 
LOS E 

Design (N) 
Design LOS
vp = (V or DDHV) / (PHF x N x fHV x fp) pc/h/ln
S mph 
D = vp / S pc/mi/ln 
Required Number of Lanes, N

Glossary Factor Location
N  - Number of lanes                 S   - Speed
V   - Hourly volume                   D   - Density
vp   - Flow rate                          FFS - Free-flow speed
LOS   - Level of service            BFFS - Base free-flow speed
DDHV - Directional design hour volume  

ER - Exhibits 11-10, 11-12       fLW - Exhibit 11-8
ET - Exhibits 11-10, 11-11, 11-13       fLC - Exhibit 11-9
fp - Page 11-18       TRD - Page 11-11
LOS, S, FFS, vp - Exhibits 11-2, 11-3       
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BASIC FREEWAY SEGMENTS WORKSHEET 
 
General Information Site Information 
Analyst SP Highway/Direction of Travel I-4 EB 

Agency or Company HDR Inc. From/To
I-4 On Ramp from SR 535 WB 
to Central Florida Parkway Off 
Ramp 

Date Performed 8/21/2014 11:27:50 AM Jurisdiction entral Florida Parkway Off 
Ramp 

Analysis Time Period  Analysis Year 2016 
Project Description    I-4 SAMR Re-Eval 

Oper.(LOS) Des.(N) Planning Data 

Flow Inputs
Volume, V 6364  veh/h Peak-Hour Factor, PHF 0.96 
 AADT veh/day %Trucks and Buses, PT 3 
Peak-Hr Prop. of AADT, K %RVs, PR 0 
Peak-Hr Direction Prop, D General Terrain: Level 
DDHV = AADT x K x D  veh/h Grade      %       Length mi 
                       Up/Down %

Calculate Flow Adjustments
 fp 0.85  ER 1.2 

 ET 1.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.985 

Speed Inputs Calc Speed Adj and FFS
Lane Width 12.0 ft 
Rt-Side Lat. Clearance 6.0 ft 
Number of Lanes, N 4 
Total Ramp Density, TRD 0.50  ramps/mi 
FFS (measured) mph 
Base free-flow Speed, BFFS 75.4 mph 

 fLW 0.0 mph 
 fLC 0.0 mph 
 TRD Adjustment 1.8 mph 

 FFS 73.6 mph 

LOS and Performance Measures Design (N)

Operational (LOS)
vp = (V or DDHV) / (PHF x N x fHV x fp)1979 pc/h/ln

S 64.4 mph 
D = vp / S 30.7 pc/mi/ln 
LOS D 

Design (N) 
Design LOS
vp = (V or DDHV) / (PHF x N x fHV x fp) pc/h/ln
S mph 
D = vp / S pc/mi/ln 
Required Number of Lanes, N

Glossary Factor Location
N  - Number of lanes                 S   - Speed
V   - Hourly volume                   D   - Density
vp   - Flow rate                          FFS - Free-flow speed
LOS   - Level of service            BFFS - Base free-flow speed
DDHV - Directional design hour volume  

ER - Exhibits 11-10, 11-12       fLW - Exhibit 11-8
ET - Exhibits 11-10, 11-11, 11-13       fLC - Exhibit 11-9
fp - Page 11-18       TRD - Page 11-11
LOS, S, FFS, vp - Exhibits 11-2, 11-3       
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BASIC FREEWAY SEGMENTS WORKSHEET 
 
General Information Site Information 
Analyst SP Highway/Direction of Travel I-4 EB 

Agency or Company HDR Inc. From/To I-4 On Ramp from SR 536 to 
SR 535 Off Ramp 

Date Performed 8/21/2014 11:27:50 AM Jurisdiction 35 Off Ramp 
Analysis Time Period PM Analysis Year 2016 
Project Description    I-4 SAMR Re-Eval 

Oper.(LOS) Des.(N) Planning Data 

Flow Inputs
Volume, V 5919  veh/h Peak-Hour Factor, PHF 0.96 
 AADT veh/day %Trucks and Buses, PT 3 
Peak-Hr Prop. of AADT, K %RVs, PR 0 
Peak-Hr Direction Prop, D General Terrain: Level 
DDHV = AADT x K x D  veh/h Grade      %       Length mi 
                       Up/Down %

Calculate Flow Adjustments
 fp 0.85  ER 1.2 
 ET 1.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.985 

Speed Inputs Calc Speed Adj and FFS
Lane Width 12.0 ft 
Rt-Side Lat. Clearance 6.0 ft 
Number of Lanes, N 4 
Total Ramp Density, TRD 0.67  ramps/mi 
FFS (measured) mph 
Base free-flow Speed, BFFS 75.4 mph 

 fLW 0.0 mph 
 fLC 0.0 mph 
 TRD Adjustment 2.3 mph 

 FFS 73.1 mph 

LOS and Performance Measures Design (N)

Operational (LOS)
vp = (V or DDHV) / (PHF x N x fHV x fp)1841 pc/h/ln

S 67.2 mph 
D = vp / S 27.4 pc/mi/ln 
LOS D 

Design (N) 
Design LOS
vp = (V or DDHV) / (PHF x N x fHV x fp) pc/h/ln
S mph 
D = vp / S pc/mi/ln 
Required Number of Lanes, N

Glossary Factor Location
N  - Number of lanes                 S   - Speed
V   - Hourly volume                   D   - Density
vp   - Flow rate                          FFS - Free-flow speed
LOS   - Level of service            BFFS - Base free-flow speed
DDHV - Directional design hour volume  

ER - Exhibits 11-10, 11-12       fLW - Exhibit 11-8
ET - Exhibits 11-10, 11-11, 11-13       fLC - Exhibit 11-9
fp - Page 11-18       TRD - Page 11-11
LOS, S, FFS, vp - Exhibits 11-2, 11-3       
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BASIC FREEWAY SEGMENTS WORKSHEET 
 
General Information Site Information 
Analyst SP Highway/Direction of Travel I-4 EB 

Agency or Company HDR Inc. From/To Osceola Parkway Off Ramp to 
SR 536 Off Ramp 

Date Performed 8/21/2014 11:27:50 AM Jurisdiction 536 Off Ramp 
Analysis Time Period PM Analysis Year 2016 
Project Description    I-4 SAMR Re-Eval 

Oper.(LOS) Des.(N) Planning Data 

Flow Inputs
Volume, V 3797  veh/h Peak-Hour Factor, PHF 0.96 
 AADT veh/day %Trucks and Buses, PT 3 
Peak-Hr Prop. of AADT, K %RVs, PR 0 
Peak-Hr Direction Prop, D General Terrain: Level 
DDHV = AADT x K x D  veh/h Grade      %       Length mi 
                       Up/Down %

Calculate Flow Adjustments
 fp 0.85  ER 1.2 
 ET 1.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.985 

Speed Inputs Calc Speed Adj and FFS
Lane Width 12.0 ft 
Rt-Side Lat. Clearance 6.0 ft 
Number of Lanes, N 3 
Total Ramp Density, TRD 0.50  ramps/mi 
FFS (measured) mph 
Base free-flow Speed, BFFS 75.4 mph 

 fLW 0.0 mph 
 fLC 0.0 mph 
 TRD Adjustment 1.8 mph 

 FFS 73.6 mph 

LOS and Performance Measures Design (N)

Operational (LOS)
vp = (V or DDHV) / (PHF x N x fHV x fp)1574 pc/h/ln

S 71.4 mph 
D = vp / S 22.1 pc/mi/ln 
LOS C 

Design (N) 
Design LOS
vp = (V or DDHV) / (PHF x N x fHV x fp) pc/h/ln
S mph 
D = vp / S pc/mi/ln 
Required Number of Lanes, N

Glossary Factor Location
N  - Number of lanes                 S   - Speed
V   - Hourly volume                   D   - Density
vp   - Flow rate                          FFS - Free-flow speed
LOS   - Level of service            BFFS - Base free-flow speed
DDHV - Directional design hour volume  

ER - Exhibits 11-10, 11-12       fLW - Exhibit 11-8
ET - Exhibits 11-10, 11-11, 11-13       fLC - Exhibit 11-9
fp - Page 11-18       TRD - Page 11-11
LOS, S, FFS, vp - Exhibits 11-2, 11-3       
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BASIC FREEWAY SEGMENTS WORKSHEET 
 
General Information Site Information 
Analyst SP Highway/Direction of Travel I-4 EB 

Agency or Company HDR Inc. From/To SR 535 Off Ramp to I-4 On 
Ramp from SR 535 EB 

Date Performed 8/21/2014 11:27:50 AM Jurisdiction from SR 535 EB 
Analysis Time Period PM Analysis Year 2016 
Project Description    I-4 SAMR Re-Eval 

Oper.(LOS) Des.(N) Planning Data 

Flow Inputs
Volume, V 4607  veh/h Peak-Hour Factor, PHF 0.96 
 AADT veh/day %Trucks and Buses, PT 3 
Peak-Hr Prop. of AADT, K %RVs, PR 0 
Peak-Hr Direction Prop, D General Terrain: Level 
DDHV = AADT x K x D  veh/h Grade      %       Length mi 
                       Up/Down %

Calculate Flow Adjustments
 fp 0.85  ER 1.2 
 ET 1.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.985 

Speed Inputs Calc Speed Adj and FFS
Lane Width 12.0 ft 
Rt-Side Lat. Clearance 6.0 ft 
Number of Lanes, N 3 
Total Ramp Density, TRD 0.67  ramps/mi 
FFS (measured) mph 
Base free-flow Speed, BFFS 75.4 mph 

 fLW 0.0 mph 
 fLC 0.0 mph 
 TRD Adjustment 2.3 mph 

 FFS 73.1 mph 

LOS and Performance Measures Design (N)

Operational (LOS)
vp = (V or DDHV) / (PHF x N x fHV x fp)1910 pc/h/ln

S 65.8 mph 
D = vp / S 29.0 pc/mi/ln 
LOS D 

Design (N) 
Design LOS
vp = (V or DDHV) / (PHF x N x fHV x fp) pc/h/ln
S mph 
D = vp / S pc/mi/ln 
Required Number of Lanes, N

Glossary Factor Location
N  - Number of lanes                 S   - Speed
V   - Hourly volume                   D   - Density
vp   - Flow rate                          FFS - Free-flow speed
LOS   - Level of service            BFFS - Base free-flow speed
DDHV - Directional design hour volume  

ER - Exhibits 11-10, 11-12       fLW - Exhibit 11-8
ET - Exhibits 11-10, 11-11, 11-13       fLC - Exhibit 11-9
fp - Page 11-18       TRD - Page 11-11
LOS, S, FFS, vp - Exhibits 11-2, 11-3       
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BASIC FREEWAY SEGMENTS WORKSHEET 
 
General Information Site Information 
Analyst SP Highway/Direction of Travel I-4 EB 

Agency or Company HDR Inc. From/To SR 536 Off Ramp to I-4 On 
Ramp from Osceola Parkway 

Date Performed 8/21/2014 11:27:50 AM Jurisdiction from Osceola Parkway 
Analysis Time Period PM Analysis Year 2016 
Project Description    I-4 SAMR Re-Eval 

Oper.(LOS) Des.(N) Planning Data 

Flow Inputs
Volume, V 3125  veh/h Peak-Hour Factor, PHF 0.96 
 AADT veh/day %Trucks and Buses, PT 3 
Peak-Hr Prop. of AADT, K %RVs, PR 0 
Peak-Hr Direction Prop, D General Terrain: Level 
DDHV = AADT x K x D  veh/h Grade      %       Length mi 
                       Up/Down %

Calculate Flow Adjustments
 fp 0.85  ER 1.2 
 ET 1.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.985 

Speed Inputs Calc Speed Adj and FFS
Lane Width 12.0 ft 
Rt-Side Lat. Clearance 6.0 ft 
Number of Lanes, N 3 
Total Ramp Density, TRD 0.67  ramps/mi 
FFS (measured) mph 
Base free-flow Speed, BFFS 75.4 mph 

 fLW 0.0 mph 
 fLC 0.0 mph 
 TRD Adjustment 2.3 mph 

 FFS 73.1 mph 

LOS and Performance Measures Design (N)

Operational (LOS)
vp = (V or DDHV) / (PHF x N x fHV x fp)1296 pc/h/ln

S 74.0 mph 
D = vp / S 17.5 pc/mi/ln 
LOS B 

Design (N) 
Design LOS
vp = (V or DDHV) / (PHF x N x fHV x fp) pc/h/ln
S mph 
D = vp / S pc/mi/ln 
Required Number of Lanes, N

Glossary Factor Location
N  - Number of lanes                 S   - Speed
V   - Hourly volume                   D   - Density
vp   - Flow rate                          FFS - Free-flow speed
LOS   - Level of service            BFFS - Base free-flow speed
DDHV - Directional design hour volume  

ER - Exhibits 11-10, 11-12       fLW - Exhibit 11-8
ET - Exhibits 11-10, 11-11, 11-13       fLC - Exhibit 11-9
fp - Page 11-18       TRD - Page 11-11
LOS, S, FFS, vp - Exhibits 11-2, 11-3       
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BASIC FREEWAY SEGMENTS WORKSHEET 
 
General Information Site Information 
Analyst SP Highway/Direction of Travel I-4 WB 

Agency or Company HDR Inc. From/To 15 US 192 Off Ramp to I-4 On 
Ramp from Osceola Parkway 

Date Performed 8/21/2014 11:27:50 AM Jurisdiction mp from Osceola Parkway 
Analysis Time Period PM Analysis Year 2016 
Project Description    I-4 SAMR Re-Eval 

Oper.(LOS) Des.(N) Planning Data 

Flow Inputs
Volume, V 1978  veh/h Peak-Hour Factor, PHF 0.96 
 AADT veh/day %Trucks and Buses, PT 3 
Peak-Hr Prop. of AADT, K %RVs, PR 0 
Peak-Hr Direction Prop, D General Terrain: Level 
DDHV = AADT x K x D  veh/h Grade      %       Length mi 
                       Up/Down %

Calculate Flow Adjustments
 fp 0.85  ER 1.2 
 ET 1.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.985 

Speed Inputs Calc Speed Adj and FFS
Lane Width 12.0 ft 
Rt-Side Lat. Clearance 6.0 ft 
Number of Lanes, N 3 
Total Ramp Density, TRD 0.83  ramps/mi 
FFS (measured) mph 
Base free-flow Speed, BFFS 75.4 mph 

 fLW 0.0 mph 
 fLC 0.0 mph 
 TRD Adjustment 2.8 mph 

 FFS 72.6 mph 

LOS and Performance Measures Design (N)

Operational (LOS)
vp = (V or DDHV) / (PHF x N x fHV x fp)820 pc/h/ln

S 75.0 mph 
D = vp / S 10.9 pc/mi/ln 
LOS A 

Design (N) 
Design LOS
vp = (V or DDHV) / (PHF x N x fHV x fp) pc/h/ln
S mph 
D = vp / S pc/mi/ln 
Required Number of Lanes, N

Glossary Factor Location
N  - Number of lanes                 S   - Speed
V   - Hourly volume                   D   - Density
vp   - Flow rate                          FFS - Free-flow speed
LOS   - Level of service            BFFS - Base free-flow speed
DDHV - Directional design hour volume  

ER - Exhibits 11-10, 11-12       fLW - Exhibit 11-8
ET - Exhibits 11-10, 11-11, 11-13       fLC - Exhibit 11-9
fp - Page 11-18       TRD - Page 11-11
LOS, S, FFS, vp - Exhibits 11-2, 11-3       
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BASIC FREEWAY SEGMENTS WORKSHEET 
 
General Information Site Information 
Analyst SP Highway/Direction of Travel I-4 WB 

Agency or Company HDR Inc. From/To
I-4 On Ramp from Central 
Florida Parkway to SR 535 Off 
Ramp 

Date Performed 8/21/2014 11:27:50 AM Jurisdiction a Parkway to SR 535 Off Ramp 
Analysis Time Period PM Analysis Year 2016 
Project Description    I-4 SAMR Re-Eval 

Oper.(LOS) Des.(N) Planning Data 

Flow Inputs
Volume, V 6451  veh/h Peak-Hour Factor, PHF 0.96 
 AADT veh/day %Trucks and Buses, PT 3 
Peak-Hr Prop. of AADT, K %RVs, PR 0 
Peak-Hr Direction Prop, D General Terrain: Level 
DDHV = AADT x K x D  veh/h Grade      %       Length mi 
                       Up/Down %

Calculate Flow Adjustments
 fp 0.85  ER 1.2 
 ET 1.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.985 

Speed Inputs Calc Speed Adj and FFS
Lane Width 12.0 ft 
Rt-Side Lat. Clearance 6.0 ft 
Number of Lanes, N 4 
Total Ramp Density, TRD 0.83  ramps/mi 
FFS (measured) mph 
Base free-flow Speed, BFFS 75.4 mph 

 fLW 0.0 mph 
 fLC 0.0 mph 
 TRD Adjustment 2.8 mph 

 FFS 72.6 mph 

LOS and Performance Measures Design (N)

Operational (LOS)
vp = (V or DDHV) / (PHF x N x fHV x fp)2006 pc/h/ln

S 63.8 mph 
D = vp / S 31.4 pc/mi/ln 
LOS D 

Design (N) 
Design LOS
vp = (V or DDHV) / (PHF x N x fHV x fp) pc/h/ln
S mph 
D = vp / S pc/mi/ln 
Required Number of Lanes, N

Glossary Factor Location
N  - Number of lanes                 S   - Speed
V   - Hourly volume                   D   - Density
vp   - Flow rate                          FFS - Free-flow speed
LOS   - Level of service            BFFS - Base free-flow speed
DDHV - Directional design hour volume  

ER - Exhibits 11-10, 11-12       fLW - Exhibit 11-8
ET - Exhibits 11-10, 11-11, 11-13       fLC - Exhibit 11-9
fp - Page 11-18       TRD - Page 11-11
LOS, S, FFS, vp - Exhibits 11-2, 11-3       
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BASIC FREEWAY SEGMENTS WORKSHEET 
 
General Information Site Information 
Analyst SP Highway/Direction of Travel I-4 WB 

Agency or Company HDR Inc. From/To I-4 On Ramp from SR 535 to 
SR 536 Off Ramp 

Date Performed 8/21/2014 11:27:50 AM Jurisdiction 36 Off Ramp 
Analysis Time Period PM Analysis Year 2016 
Project Description    I-4 SAMR Re-Eval 

Oper.(LOS) Des.(N) Planning Data 

Flow Inputs
Volume, V 5083  veh/h Peak-Hour Factor, PHF 0.96 
 AADT veh/day %Trucks and Buses, PT 3 
Peak-Hr Prop. of AADT, K %RVs, PR 0 
Peak-Hr Direction Prop, D General Terrain: Level 
DDHV = AADT x K x D  veh/h Grade      %       Length mi 
                       Up/Down %

Calculate Flow Adjustments
 fp 0.85  ER 1.2 
 ET 1.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.985 

Speed Inputs Calc Speed Adj and FFS
Lane Width 12.0 ft 
Rt-Side Lat. Clearance 6.0 ft 
Number of Lanes, N 4 
Total Ramp Density, TRD 0.50  ramps/mi 
FFS (measured) mph 
Base free-flow Speed, BFFS 75.4 mph 

 fLW 0.0 mph 
 fLC 0.0 mph 
 TRD Adjustment 1.8 mph 

 FFS 73.6 mph 

LOS and Performance Measures Design (N)

Operational (LOS)
vp = (V or DDHV) / (PHF x N x fHV x fp)1581 pc/h/ln

S 71.3 mph 
D = vp / S 22.2 pc/mi/ln 
LOS C 

Design (N) 
Design LOS
vp = (V or DDHV) / (PHF x N x fHV x fp) pc/h/ln
S mph 
D = vp / S pc/mi/ln 
Required Number of Lanes, N

Glossary Factor Location
N  - Number of lanes                 S   - Speed
V   - Hourly volume                   D   - Density
vp   - Flow rate                          FFS - Free-flow speed
LOS   - Level of service            BFFS - Base free-flow speed
DDHV - Directional design hour volume  

ER - Exhibits 11-10, 11-12       fLW - Exhibit 11-8
ET - Exhibits 11-10, 11-11, 11-13       fLC - Exhibit 11-9
fp - Page 11-18       TRD - Page 11-11
LOS, S, FFS, vp - Exhibits 11-2, 11-3       

Copyright © 2012 University of Florida, All Rights Reserved      HCS 2010TM   Version 6.40 Generated:  8/22/2014    1:26 PM

8/22/2014file://C:\Users\bleggett\AppData\Local\Temp\f2kD1C0.tmp



BASIC FREEWAY SEGMENTS WORKSHEET 
 
General Information Site Information 
Analyst SP Highway/Direction of Travel I-4 WB 

Agency or Company HDR Inc. From/To I-4 On Ramp from SR 536 to 
US 192 Off Ramp 

Date Performed 8/21/2014 11:27:50 AM Jurisdiction 92 Off Ramp 
Analysis Time Period PM Analysis Year 2016 
Project Description    I-4 SAMR Re-Eval 

Oper.(LOS) Des.(N) Planning Data 

Flow Inputs
Volume, V 3416  veh/h Peak-Hour Factor, PHF 0.96 
 AADT veh/day %Trucks and Buses, PT 3 
Peak-Hr Prop. of AADT, K %RVs, PR 0 
Peak-Hr Direction Prop, D General Terrain: Level 
DDHV = AADT x K x D  veh/h Grade      %       Length mi 
                       Up/Down %

Calculate Flow Adjustments
 fp 0.85  ER 1.2 
 ET 1.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.985 

Speed Inputs Calc Speed Adj and FFS
Lane Width 12.0 ft 
Rt-Side Lat. Clearance 6.0 ft 
Number of Lanes, N 4 
Total Ramp Density, TRD 0.67  ramps/mi 
FFS (measured) mph 
Base free-flow Speed, BFFS 75.4 mph 

 fLW 0.0 mph 
 fLC 0.0 mph 
 TRD Adjustment 2.3 mph 

 FFS 73.1 mph 

LOS and Performance Measures Design (N)

Operational (LOS)
vp = (V or DDHV) / (PHF x N x fHV x fp)1062 pc/h/ln

S 75.0 mph 
D = vp / S 14.2 pc/mi/ln 
LOS B 

Design (N) 
Design LOS
vp = (V or DDHV) / (PHF x N x fHV x fp) pc/h/ln
S mph 
D = vp / S pc/mi/ln 
Required Number of Lanes, N

Glossary Factor Location
N  - Number of lanes                 S   - Speed
V   - Hourly volume                   D   - Density
vp   - Flow rate                          FFS - Free-flow speed
LOS   - Level of service            BFFS - Base free-flow speed
DDHV - Directional design hour volume  

ER - Exhibits 11-10, 11-12       fLW - Exhibit 11-8
ET - Exhibits 11-10, 11-11, 11-13       fLC - Exhibit 11-9
fp - Page 11-18       TRD - Page 11-11
LOS, S, FFS, vp - Exhibits 11-2, 11-3       
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BASIC FREEWAY SEGMENTS WORKSHEET 
 
General Information Site Information 
Analyst SP Highway/Direction of Travel I-4 WB 

Agency or Company HDR Inc. From/To Osceola Parkway Off Ramp to 
I-4 On Ramp from SR 536 

Date Performed 8/21/2014 11:27:50 AM Jurisdiction On Ramp from SR 536 
Analysis Time Period PM Analysis Year 2016 
Project Description    I-4 SAMR Re-Eval 

Oper.(LOS) Des.(N) Planning Data 

Flow Inputs
Volume, V 2544  veh/h Peak-Hour Factor, PHF 0.96 
 AADT veh/day %Trucks and Buses, PT 3 
Peak-Hr Prop. of AADT, K %RVs, PR 0 
Peak-Hr Direction Prop, D General Terrain: Level 
DDHV = AADT x K x D  veh/h Grade      %       Length mi 
                       Up/Down %

Calculate Flow Adjustments
 fp 0.85  ER 1.2 
 ET 1.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.985 

Speed Inputs Calc Speed Adj and FFS
Lane Width 12.0 ft 
Rt-Side Lat. Clearance 6.0 ft 
Number of Lanes, N 3 
Total Ramp Density, TRD 0.83  ramps/mi 
FFS (measured) mph 
Base free-flow Speed, BFFS 75.4 mph 

 fLW 0.0 mph 
 fLC 0.0 mph 
 TRD Adjustment 2.8 mph 

 FFS 72.6 mph 

LOS and Performance Measures Design (N)

Operational (LOS)
vp = (V or DDHV) / (PHF x N x fHV x fp)1055 pc/h/ln

S 75.0 mph 
D = vp / S 14.1 pc/mi/ln 
LOS B 

Design (N) 
Design LOS
vp = (V or DDHV) / (PHF x N x fHV x fp) pc/h/ln
S mph 
D = vp / S pc/mi/ln 
Required Number of Lanes, N

Glossary Factor Location
N  - Number of lanes                 S   - Speed
V   - Hourly volume                   D   - Density
vp   - Flow rate                          FFS - Free-flow speed
LOS   - Level of service            BFFS - Base free-flow speed
DDHV - Directional design hour volume  

ER - Exhibits 11-10, 11-12       fLW - Exhibit 11-8
ET - Exhibits 11-10, 11-11, 11-13       fLC - Exhibit 11-9
fp - Page 11-18       TRD - Page 11-11
LOS, S, FFS, vp - Exhibits 11-2, 11-3       
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BASIC FREEWAY SEGMENTS WORKSHEET 
 
General Information Site Information 
Analyst SP Highway/Direction of Travel I-4 WB 

Agency or Company HDR Inc. From/To SR 535 Off Ramp to I-4 On 
Ramp from SR 535 

Date Performed 8/21/2014 11:27:50 AM Jurisdiction from SR 535 
Analysis Time Period PM Analysis Year 2016 
Project Description    I-4 SAMR Re-Eval 

Oper.(LOS) Des.(N) Planning Data 

Flow Inputs
Volume, V 4326  veh/h Peak-Hour Factor, PHF 0.96 
 AADT veh/day %Trucks and Buses, PT 3 
Peak-Hr Prop. of AADT, K %RVs, PR 0 
Peak-Hr Direction Prop, D General Terrain: Level 
DDHV = AADT x K x D  veh/h Grade      %       Length mi 
                       Up/Down %

Calculate Flow Adjustments
 fp 0.85  ER 1.2 
 ET 1.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.985 

Speed Inputs Calc Speed Adj and FFS
Lane Width 12.0 ft 
Rt-Side Lat. Clearance 6.0 ft 
Number of Lanes, N 3 
Total Ramp Density, TRD 0.50  ramps/mi 
FFS (measured) mph 
Base free-flow Speed, BFFS 75.4 mph 

 fLW 0.0 mph 
 fLC 0.0 mph 
 TRD Adjustment 1.8 mph 

 FFS 73.6 mph 

LOS and Performance Measures Design (N)

Operational (LOS)
vp = (V or DDHV) / (PHF x N x fHV x fp)1794 pc/h/ln

S 68.0 mph 
D = vp / S 26.4 pc/mi/ln 
LOS D 

Design (N) 
Design LOS
vp = (V or DDHV) / (PHF x N x fHV x fp) pc/h/ln
S mph 
D = vp / S pc/mi/ln 
Required Number of Lanes, N

Glossary Factor Location
N  - Number of lanes                 S   - Speed
V   - Hourly volume                   D   - Density
vp   - Flow rate                          FFS - Free-flow speed
LOS   - Level of service            BFFS - Base free-flow speed
DDHV - Directional design hour volume  

ER - Exhibits 11-10, 11-12       fLW - Exhibit 11-8
ET - Exhibits 11-10, 11-11, 11-13       fLC - Exhibit 11-9
fp - Page 11-18       TRD - Page 11-11
LOS, S, FFS, vp - Exhibits 11-2, 11-3       
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BASIC FREEWAY SEGMENTS WORKSHEET 
 
General Information Site Information 
Analyst SP Highway/Direction of Travel I-4 WB 

Agency or Company HDR Inc. From/To SR 536 Off Ramp to Osceola 
Parkway Off Ramp 

Date Performed 8/21/2014 11:27:50 AM Jurisdiction way Off Ramp 
Analysis Time Period PM Analysis Year 2016 
Project Description    I-4 SAMR Re-Eval 

Oper.(LOS) Des.(N) Planning Data 

Flow Inputs
Volume, V 3523  veh/h Peak-Hour Factor, PHF 0.96 
 AADT veh/day %Trucks and Buses, PT 3 
Peak-Hr Prop. of AADT, K %RVs, PR 0 
Peak-Hr Direction Prop, D General Terrain: Level 
DDHV = AADT x K x D  veh/h Grade      %       Length mi 
                       Up/Down %

Calculate Flow Adjustments
 fp 0.85  ER 1.2 
 ET 1.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.985 

Speed Inputs Calc Speed Adj and FFS
Lane Width 12.0 ft 
Rt-Side Lat. Clearance 6.0 ft 
Number of Lanes, N 3 
Total Ramp Density, TRD 0.67  ramps/mi 
FFS (measured) mph 
Base free-flow Speed, BFFS 75.4 mph 

 fLW 0.0 mph 
 fLC 0.0 mph 
 TRD Adjustment 2.3 mph 

 FFS 73.1 mph 

LOS and Performance Measures Design (N)

Operational (LOS)
vp = (V or DDHV) / (PHF x N x fHV x fp)1461 pc/h/ln

S 72.6 mph 
D = vp / S 20.1 pc/mi/ln 
LOS C 

Design (N) 
Design LOS
vp = (V or DDHV) / (PHF x N x fHV x fp) pc/h/ln
S mph 
D = vp / S pc/mi/ln 
Required Number of Lanes, N

Glossary Factor Location
N  - Number of lanes                 S   - Speed
V   - Hourly volume                   D   - Density
vp   - Flow rate                          FFS - Free-flow speed
LOS   - Level of service            BFFS - Base free-flow speed
DDHV - Directional design hour volume  

ER - Exhibits 11-10, 11-12       fLW - Exhibit 11-8
ET - Exhibits 11-10, 11-11, 11-13       fLC - Exhibit 11-9
fp - Page 11-18       TRD - Page 11-11
LOS, S, FFS, vp - Exhibits 11-2, 11-3       
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BASIC FREEWAY SEGMENTS WORKSHEET 
 
General Information Site Information 
Analyst SP Highway/Direction of Travel I-4 EB 

Agency or Company HDR Inc. From/To 1 I-4 On Ramp from US 192 to 
Osceola Parkway Off Ramp 

Date Performed 8/21/2014 11:27:50 AM Jurisdiction ceola Parkway Off Ramp 
Analysis Time Period AM Analysis Year 2016 
Project Description    I-4 SAMR Re-Eval 

Oper.(LOS) Des.(N) Planning Data 

Flow Inputs
Volume, V 5220  veh/h Peak-Hour Factor, PHF 0.95 
 AADT veh/day %Trucks and Buses, PT 3 
Peak-Hr Prop. of AADT, K %RVs, PR 0 
Peak-Hr Direction Prop, D General Terrain: Level 
DDHV = AADT x K x D  veh/h Grade      %       Length mi 
                       Up/Down %

Calculate Flow Adjustments
 fp 0.85  ER 1.2 
 ET 1.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.985 

Speed Inputs Calc Speed Adj and FFS
Lane Width 12.0 ft 
Rt-Side Lat. Clearance 6.0 ft 
Number of Lanes, N 3 
Total Ramp Density, TRD 0.83  ramps/mi 
FFS (measured) mph 
Base free-flow Speed, BFFS 75.4 mph 

 fLW 0.0 mph 
 fLC 0.0 mph 
 TRD Adjustment 2.8 mph 

 FFS 72.6 mph 

LOS and Performance Measures Design (N)

Operational (LOS)
vp = (V or DDHV) / (PHF x N x fHV x fp)2187 pc/h/ln

S 59.4 mph 
D = vp / S 36.8 pc/mi/ln 
LOS E 

Design (N) 
Design LOS
vp = (V or DDHV) / (PHF x N x fHV x fp) pc/h/ln
S mph 
D = vp / S pc/mi/ln 
Required Number of Lanes, N

Glossary Factor Location
N  - Number of lanes                 S   - Speed
V   - Hourly volume                   D   - Density
vp   - Flow rate                          FFS - Free-flow speed
LOS   - Level of service            BFFS - Base free-flow speed
DDHV - Directional design hour volume  

ER - Exhibits 11-10, 11-12       fLW - Exhibit 11-8
ET - Exhibits 11-10, 11-11, 11-13       fLC - Exhibit 11-9
fp - Page 11-18       TRD - Page 11-11
LOS, S, FFS, vp - Exhibits 11-2, 11-3       
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BASIC FREEWAY SEGMENTS WORKSHEET 
 
General Information Site Information 
Analyst SP Highway/Direction of Travel I-4 EB 

Agency or Company HDR Inc. From/To
I-4 On Ramp from Osceola 
Parkway to I-4 On Ramp from 
SR 536 

Date Performed 8/21/2014 11:27:50 AM Jurisdiction y to I-4 On Ramp from SR 536 
Analysis Time Period AM Analysis Year 2016 
Project Description    I-4 SAMR Re-Eval 

Oper.(LOS) Des.(N) Planning Data 

Flow Inputs
Volume, V 3835  veh/h Peak-Hour Factor, PHF 0.95 
 AADT veh/day %Trucks and Buses, PT 3 
Peak-Hr Prop. of AADT, K %RVs, PR 0 
Peak-Hr Direction Prop, D General Terrain: Level 
DDHV = AADT x K x D  veh/h Grade      %       Length mi 
                       Up/Down %

Calculate Flow Adjustments
 fp 0.85  ER 1.2 
 ET 1.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.985 

Speed Inputs Calc Speed Adj and FFS
Lane Width 12.0 ft 
Rt-Side Lat. Clearance 6.0 ft 
Number of Lanes, N 3 
Total Ramp Density, TRD 0.50  ramps/mi 
FFS (measured) mph 
Base free-flow Speed, BFFS 75.4 mph 

 fLW 0.0 mph 
 fLC 0.0 mph 
 TRD Adjustment 1.8 mph 

 FFS 73.6 mph 

LOS and Performance Measures Design (N)

Operational (LOS)
vp = (V or DDHV) / (PHF x N x fHV x fp)1607 pc/h/ln

S 70.9 mph 
D = vp / S 22.7 pc/mi/ln 
LOS C 

Design (N) 
Design LOS
vp = (V or DDHV) / (PHF x N x fHV x fp) pc/h/ln
S mph 
D = vp / S pc/mi/ln 
Required Number of Lanes, N

Glossary Factor Location
N  - Number of lanes                 S   - Speed
V   - Hourly volume                   D   - Density
vp   - Flow rate                          FFS - Free-flow speed
LOS   - Level of service            BFFS - Base free-flow speed
DDHV - Directional design hour volume  

ER - Exhibits 11-10, 11-12       fLW - Exhibit 11-8
ET - Exhibits 11-10, 11-11, 11-13       fLC - Exhibit 11-9
fp - Page 11-18       TRD - Page 11-11
LOS, S, FFS, vp - Exhibits 11-2, 11-3       
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BASIC FREEWAY SEGMENTS WORKSHEET 
 
General Information Site Information 
Analyst SP Highway/Direction of Travel I-4 EB 

Agency or Company HDR Inc. From/To
I-4 On Ramp from Osceola 
Parkway to I-4 On Ramp from 
SR 536 

Date Performed 8/21/2014 11:27:50 AM Jurisdiction y to I-4 On Ramp from SR 536 
Analysis Time Period AM Analysis Year 2016 
Project Description    I-4 SAMR Re-Eval 

Oper.(LOS) Des.(N) Planning Data 

Flow Inputs
Volume, V 3835  veh/h Peak-Hour Factor, PHF 0.95 
 AADT veh/day %Trucks and Buses, PT 3 
Peak-Hr Prop. of AADT, K %RVs, PR 0 
Peak-Hr Direction Prop, D General Terrain: Level 
DDHV = AADT x K x D  veh/h Grade      %       Length mi 
                       Up/Down %

Calculate Flow Adjustments
 fp 0.85  ER 1.2 
 ET 1.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.985 

Speed Inputs Calc Speed Adj and FFS
Lane Width 12.0 ft 
Rt-Side Lat. Clearance 6.0 ft 
Number of Lanes, N 3 
Total Ramp Density, TRD 0.50  ramps/mi 
FFS (measured) mph 
Base free-flow Speed, BFFS 75.4 mph 

 fLW 0.0 mph 
 fLC 0.0 mph 
 TRD Adjustment 1.8 mph 

 FFS 73.6 mph 

LOS and Performance Measures Design (N)

Operational (LOS)
vp = (V or DDHV) / (PHF x N x fHV x fp)1607 pc/h/ln

S 70.9 mph 
D = vp / S 22.7 pc/mi/ln 
LOS C 

Design (N) 
Design LOS
vp = (V or DDHV) / (PHF x N x fHV x fp) pc/h/ln
S mph 
D = vp / S pc/mi/ln 
Required Number of Lanes, N

Glossary Factor Location
N  - Number of lanes                 S   - Speed
V   - Hourly volume                   D   - Density
vp   - Flow rate                          FFS - Free-flow speed
LOS   - Level of service            BFFS - Base free-flow speed
DDHV - Directional design hour volume  

ER - Exhibits 11-10, 11-12       fLW - Exhibit 11-8
ET - Exhibits 11-10, 11-11, 11-13       fLC - Exhibit 11-9
fp - Page 11-18       TRD - Page 11-11
LOS, S, FFS, vp - Exhibits 11-2, 11-3       
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BASIC FREEWAY SEGMENTS WORKSHEET 
 
General Information Site Information 
Analyst SP Highway/Direction of Travel I-4 EB 

Agency or Company HDR Inc. From/To
I-4 On Ramp from SR 535 WB 
to Central Florida Parkway Off 
Ramp 

Date Performed 8/21/2014 11:27:50 AM Jurisdiction entral Florida Parkway Off 
Ramp 

Analysis Time Period  Analysis Year 2016 
Project Description    I-4 SAMR Re-Eval 

Oper.(LOS) Des.(N) Planning Data 

Flow Inputs
Volume, V 6232  veh/h Peak-Hour Factor, PHF 0.95 
 AADT veh/day %Trucks and Buses, PT 3 
Peak-Hr Prop. of AADT, K %RVs, PR 0 
Peak-Hr Direction Prop, D General Terrain: Level 
DDHV = AADT x K x D  veh/h Grade      %       Length mi 
                       Up/Down %

Calculate Flow Adjustments
 fp 0.85  ER 1.2 

 ET 1.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.985 

Speed Inputs Calc Speed Adj and FFS
Lane Width 12.0 ft 
Rt-Side Lat. Clearance 6.0 ft 
Number of Lanes, N 4 
Total Ramp Density, TRD 0.50  ramps/mi 
FFS (measured) mph 
Base free-flow Speed, BFFS 75.4 mph 

 fLW 0.0 mph 
 fLC 0.0 mph 
 TRD Adjustment 1.8 mph 

 FFS 73.6 mph 

LOS and Performance Measures Design (N)

Operational (LOS)
vp = (V or DDHV) / (PHF x N x fHV x fp)1958 pc/h/ln

S 64.8 mph 
D = vp / S 30.2 pc/mi/ln 
LOS D 

Design (N) 
Design LOS
vp = (V or DDHV) / (PHF x N x fHV x fp) pc/h/ln
S mph 
D = vp / S pc/mi/ln 
Required Number of Lanes, N

Glossary Factor Location
N  - Number of lanes                 S   - Speed
V   - Hourly volume                   D   - Density
vp   - Flow rate                          FFS - Free-flow speed
LOS   - Level of service            BFFS - Base free-flow speed
DDHV - Directional design hour volume  

ER - Exhibits 11-10, 11-12       fLW - Exhibit 11-8
ET - Exhibits 11-10, 11-11, 11-13       fLC - Exhibit 11-9
fp - Page 11-18       TRD - Page 11-11
LOS, S, FFS, vp - Exhibits 11-2, 11-3       
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BASIC FREEWAY SEGMENTS WORKSHEET 
 
General Information Site Information 
Analyst SP Highway/Direction of Travel I-4 EB 

Agency or Company HDR Inc. From/To I-4 On Ramp from SR 536 to 
SR 535 Off Ramp 

Date Performed 8/21/2014 11:27:50 AM Jurisdiction 35 Off Ramp 
Analysis Time Period AM Analysis Year 2016 
Project Description    I-4 SAMR Re-Eval 

Oper.(LOS) Des.(N) Planning Data 

Flow Inputs
Volume, V 5323  veh/h Peak-Hour Factor, PHF 0.95 
 AADT veh/day %Trucks and Buses, PT 3 
Peak-Hr Prop. of AADT, K %RVs, PR 0 
Peak-Hr Direction Prop, D General Terrain: Level 
DDHV = AADT x K x D  veh/h Grade      %       Length mi 
                       Up/Down %

Calculate Flow Adjustments
 fp 0.85  ER 1.2 
 ET 1.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.985 

Speed Inputs Calc Speed Adj and FFS
Lane Width 12.0 ft 
Rt-Side Lat. Clearance 6.0 ft 
Number of Lanes, N 4 
Total Ramp Density, TRD 0.67  ramps/mi 
FFS (measured) mph 
Base free-flow Speed, BFFS 75.4 mph 

 fLW 0.0 mph 
 fLC 0.0 mph 
 TRD Adjustment 2.3 mph 

 FFS 73.1 mph 

LOS and Performance Measures Design (N)

Operational (LOS)
vp = (V or DDHV) / (PHF x N x fHV x fp)1673 pc/h/ln

S 70.0 mph 
D = vp / S 23.9 pc/mi/ln 
LOS C 

Design (N) 
Design LOS
vp = (V or DDHV) / (PHF x N x fHV x fp) pc/h/ln
S mph 
D = vp / S pc/mi/ln 
Required Number of Lanes, N

Glossary Factor Location
N  - Number of lanes                 S   - Speed
V   - Hourly volume                   D   - Density
vp   - Flow rate                          FFS - Free-flow speed
LOS   - Level of service            BFFS - Base free-flow speed
DDHV - Directional design hour volume  

ER - Exhibits 11-10, 11-12       fLW - Exhibit 11-8
ET - Exhibits 11-10, 11-11, 11-13       fLC - Exhibit 11-9
fp - Page 11-18       TRD - Page 11-11
LOS, S, FFS, vp - Exhibits 11-2, 11-3       
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BASIC FREEWAY SEGMENTS WORKSHEET 
 
General Information Site Information 
Analyst SP Highway/Direction of Travel I-4 EB 

Agency or Company HDR Inc. From/To Osceola Parkway Off Ramp to 
SR 536 Off Ramp 

Date Performed 8/21/2014 11:27:50 AM Jurisdiction 536 Off Ramp 
Analysis Time Period AM Analysis Year 2016 
Project Description    I-4 SAMR Re-Eval 

Oper.(LOS) Des.(N) Planning Data 

Flow Inputs
Volume, V 4393  veh/h Peak-Hour Factor, PHF 0.95 
 AADT veh/day %Trucks and Buses, PT 3 
Peak-Hr Prop. of AADT, K %RVs, PR 0 
Peak-Hr Direction Prop, D General Terrain: Level 
DDHV = AADT x K x D  veh/h Grade      %       Length mi 
                       Up/Down %

Calculate Flow Adjustments
 fp 0.85  ER 1.2 
 ET 1.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.985 

Speed Inputs Calc Speed Adj and FFS
Lane Width 12.0 ft 
Rt-Side Lat. Clearance 6.0 ft 
Number of Lanes, N 3 
Total Ramp Density, TRD 0.50  ramps/mi 
FFS (measured) mph 
Base free-flow Speed, BFFS 75.4 mph 

 fLW 0.0 mph 
 fLC 0.0 mph 
 TRD Adjustment 1.8 mph 

 FFS 73.6 mph 

LOS and Performance Measures Design (N)

Operational (LOS)
vp = (V or DDHV) / (PHF x N x fHV x fp)1841 pc/h/ln

S 67.2 mph 
D = vp / S 27.4 pc/mi/ln 
LOS D 

Design (N) 
Design LOS
vp = (V or DDHV) / (PHF x N x fHV x fp) pc/h/ln
S mph 
D = vp / S pc/mi/ln 
Required Number of Lanes, N

Glossary Factor Location
N  - Number of lanes                 S   - Speed
V   - Hourly volume                   D   - Density
vp   - Flow rate                          FFS - Free-flow speed
LOS   - Level of service            BFFS - Base free-flow speed
DDHV - Directional design hour volume  

ER - Exhibits 11-10, 11-12       fLW - Exhibit 11-8
ET - Exhibits 11-10, 11-11, 11-13       fLC - Exhibit 11-9
fp - Page 11-18       TRD - Page 11-11
LOS, S, FFS, vp - Exhibits 11-2, 11-3       
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BASIC FREEWAY SEGMENTS WORKSHEET 
 
General Information Site Information 
Analyst SP Highway/Direction of Travel I-4 EB 

Agency or Company HDR Inc. From/To SR 535 Off Ramp to I-4 On 
Ramp from SR 535 EB 

Date Performed 8/21/2014 11:27:50 AM Jurisdiction from SR 535 EB 
Analysis Time Period AM Analysis Year 2016 
Project Description    I-4 SAMR Re-Eval 

Oper.(LOS) Des.(N) Planning Data 

Flow Inputs
Volume, V 4804  veh/h Peak-Hour Factor, PHF 0.95 
 AADT veh/day %Trucks and Buses, PT 3 
Peak-Hr Prop. of AADT, K %RVs, PR 0 
Peak-Hr Direction Prop, D General Terrain: Level 
DDHV = AADT x K x D  veh/h Grade      %       Length mi 
                       Up/Down %

Calculate Flow Adjustments
 fp 0.85  ER 1.2 
 ET 1.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.985 

Speed Inputs Calc Speed Adj and FFS
Lane Width 12.0 ft 
Rt-Side Lat. Clearance 6.0 ft 
Number of Lanes, N 3 
Total Ramp Density, TRD 0.67  ramps/mi 
FFS (measured) mph 
Base free-flow Speed, BFFS 75.4 mph 

 fLW 0.0 mph 
 fLC 0.0 mph 
 TRD Adjustment 2.3 mph 

 FFS 73.1 mph 

LOS and Performance Measures Design (N)

Operational (LOS)
vp = (V or DDHV) / (PHF x N x fHV x fp)2013 pc/h/ln

S 63.6 mph 
D = vp / S 31.6 pc/mi/ln 
LOS D 

Design (N) 
Design LOS
vp = (V or DDHV) / (PHF x N x fHV x fp) pc/h/ln
S mph 
D = vp / S pc/mi/ln 
Required Number of Lanes, N

Glossary Factor Location
N  - Number of lanes                 S   - Speed
V   - Hourly volume                   D   - Density
vp   - Flow rate                          FFS - Free-flow speed
LOS   - Level of service            BFFS - Base free-flow speed
DDHV - Directional design hour volume  

ER - Exhibits 11-10, 11-12       fLW - Exhibit 11-8
ET - Exhibits 11-10, 11-11, 11-13       fLC - Exhibit 11-9
fp - Page 11-18       TRD - Page 11-11
LOS, S, FFS, vp - Exhibits 11-2, 11-3       
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BASIC FREEWAY SEGMENTS WORKSHEET 
 
General Information Site Information 
Analyst SP Highway/Direction of Travel I-4 EB 

Agency or Company HDR Inc. From/To SR 536 Off Ramp to I-4 On 
Ramp from Osceola Parkway 

Date Performed 8/21/2014 11:27:50 AM Jurisdiction from Osceola Parkway 
Analysis Time Period AM Analysis Year 2016 
Project Description    I-4 SAMR Re-Eval 

Oper.(LOS) Des.(N) Planning Data 

Flow Inputs
Volume, V 3561  veh/h Peak-Hour Factor, PHF 0.95 
 AADT veh/day %Trucks and Buses, PT 3 
Peak-Hr Prop. of AADT, K %RVs, PR 0 
Peak-Hr Direction Prop, D General Terrain: Level 
DDHV = AADT x K x D  veh/h Grade      %       Length mi 
                       Up/Down %

Calculate Flow Adjustments
 fp 0.85  ER 1.2 
 ET 1.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.985 

Speed Inputs Calc Speed Adj and FFS
Lane Width 12.0 ft 
Rt-Side Lat. Clearance 6.0 ft 
Number of Lanes, N 3 
Total Ramp Density, TRD 0.67  ramps/mi 
FFS (measured) mph 
Base free-flow Speed, BFFS 75.4 mph 

 fLW 0.0 mph 
 fLC 0.0 mph 
 TRD Adjustment 2.3 mph 

 FFS 73.1 mph 

LOS and Performance Measures Design (N)

Operational (LOS)
vp = (V or DDHV) / (PHF x N x fHV x fp)1492 pc/h/ln

S 72.3 mph 
D = vp / S 20.6 pc/mi/ln 
LOS C 

Design (N) 
Design LOS
vp = (V or DDHV) / (PHF x N x fHV x fp) pc/h/ln
S mph 
D = vp / S pc/mi/ln 
Required Number of Lanes, N

Glossary Factor Location
N  - Number of lanes                 S   - Speed
V   - Hourly volume                   D   - Density
vp   - Flow rate                          FFS - Free-flow speed
LOS   - Level of service            BFFS - Base free-flow speed
DDHV - Directional design hour volume  

ER - Exhibits 11-10, 11-12       fLW - Exhibit 11-8
ET - Exhibits 11-10, 11-11, 11-13       fLC - Exhibit 11-9
fp - Page 11-18       TRD - Page 11-11
LOS, S, FFS, vp - Exhibits 11-2, 11-3       
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BASIC FREEWAY SEGMENTS WORKSHEET 
 
General Information Site Information 
Analyst SP Highway/Direction of Travel I-4 WB 

Agency or Company HDR Inc. From/To 15 US 192 Off Ramp to I-4 On 
Ramp from Osceola Parkway 

Date Performed 8/21/2014 11:27:50 AM Jurisdiction mp from Osceola Parkway 
Analysis Time Period AM Analysis Year 2016 
Project Description    I-4 SAMR Re-Eval 

Oper.(LOS) Des.(N) Planning Data 

Flow Inputs
Volume, V 841  veh/h Peak-Hour Factor, PHF 0.95 
 AADT veh/day %Trucks and Buses, PT 3 
Peak-Hr Prop. of AADT, K %RVs, PR 0 
Peak-Hr Direction Prop, D General Terrain: Level 
DDHV = AADT x K x D  veh/h Grade      %       Length mi 
                       Up/Down %

Calculate Flow Adjustments
 fp 0.85  ER 1.2 
 ET 1.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.985 

Speed Inputs Calc Speed Adj and FFS
Lane Width 12.0 ft 
Rt-Side Lat. Clearance 6.0 ft 
Number of Lanes, N 3 
Total Ramp Density, TRD 0.83  ramps/mi 
FFS (measured) mph 
Base free-flow Speed, BFFS 75.4 mph 

 fLW 0.0 mph 
 fLC 0.0 mph 
 TRD Adjustment 2.8 mph 

 FFS 72.6 mph 

LOS and Performance Measures Design (N)

Operational (LOS)
vp = (V or DDHV) / (PHF x N x fHV x fp)352 pc/h/ln

S 75.0 mph 
D = vp / S 4.7 pc/mi/ln 
LOS A 

Design (N) 
Design LOS
vp = (V or DDHV) / (PHF x N x fHV x fp) pc/h/ln
S mph 
D = vp / S pc/mi/ln 
Required Number of Lanes, N

Glossary Factor Location
N  - Number of lanes                 S   - Speed
V   - Hourly volume                   D   - Density
vp   - Flow rate                          FFS - Free-flow speed
LOS   - Level of service            BFFS - Base free-flow speed
DDHV - Directional design hour volume  

ER - Exhibits 11-10, 11-12       fLW - Exhibit 11-8
ET - Exhibits 11-10, 11-11, 11-13       fLC - Exhibit 11-9
fp - Page 11-18       TRD - Page 11-11
LOS, S, FFS, vp - Exhibits 11-2, 11-3       
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BASIC FREEWAY SEGMENTS WORKSHEET 
 
General Information Site Information 
Analyst SP Highway/Direction of Travel I-4 WB 

Agency or Company HDR Inc. From/To
I-4 On Ramp from Central 
Florida Parkway to SR 535 Off 
Ramp 

Date Performed 8/21/2014 11:27:50 AM Jurisdiction a Parkway to SR 535 Off Ramp 
Analysis Time Period AM Analysis Year 2016 
Project Description    I-4 SAMR Re-Eval 

Oper.(LOS) Des.(N) Planning Data 

Flow Inputs
Volume, V 5974  veh/h Peak-Hour Factor, PHF 0.95 
 AADT veh/day %Trucks and Buses, PT 3 
Peak-Hr Prop. of AADT, K %RVs, PR 0 
Peak-Hr Direction Prop, D General Terrain: Level 
DDHV = AADT x K x D  veh/h Grade      %       Length mi 
                       Up/Down %

Calculate Flow Adjustments
 fp 0.85  ER 1.2 
 ET 1.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.985 

Speed Inputs Calc Speed Adj and FFS
Lane Width 12.0 ft 
Rt-Side Lat. Clearance 6.0 ft 
Number of Lanes, N 4 
Total Ramp Density, TRD 0.83  ramps/mi 
FFS (measured) mph 
Base free-flow Speed, BFFS 75.4 mph 

 fLW 0.0 mph 
 fLC 0.0 mph 
 TRD Adjustment 2.8 mph 

 FFS 72.6 mph 

LOS and Performance Measures Design (N)

Operational (LOS)
vp = (V or DDHV) / (PHF x N x fHV x fp)1877 pc/h/ln

S 66.5 mph 
D = vp / S 28.2 pc/mi/ln 
LOS D 

Design (N) 
Design LOS
vp = (V or DDHV) / (PHF x N x fHV x fp) pc/h/ln
S mph 
D = vp / S pc/mi/ln 
Required Number of Lanes, N

Glossary Factor Location
N  - Number of lanes                 S   - Speed
V   - Hourly volume                   D   - Density
vp   - Flow rate                          FFS - Free-flow speed
LOS   - Level of service            BFFS - Base free-flow speed
DDHV - Directional design hour volume  

ER - Exhibits 11-10, 11-12       fLW - Exhibit 11-8
ET - Exhibits 11-10, 11-11, 11-13       fLC - Exhibit 11-9
fp - Page 11-18       TRD - Page 11-11
LOS, S, FFS, vp - Exhibits 11-2, 11-3       
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BASIC FREEWAY SEGMENTS WORKSHEET 
 
General Information Site Information 
Analyst SP Highway/Direction of Travel I-4 WB 

Agency or Company HDR Inc. From/To I-4 On Ramp from SR 535 to 
SR 536 Off Ramp 

Date Performed 8/21/2014 11:27:50 AM Jurisdiction 36 Off Ramp 
Analysis Time Period AM Analysis Year 2016 
Project Description    I-4 SAMR Re-Eval 

Oper.(LOS) Des.(N) Planning Data 

Flow Inputs
Volume, V 5135  veh/h Peak-Hour Factor, PHF 0.95 
 AADT veh/day %Trucks and Buses, PT 3 
Peak-Hr Prop. of AADT, K %RVs, PR 0 
Peak-Hr Direction Prop, D General Terrain: Level 
DDHV = AADT x K x D  veh/h Grade      %       Length mi 
                       Up/Down %

Calculate Flow Adjustments
 fp 0.85  ER 1.2 
 ET 1.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.985 

Speed Inputs Calc Speed Adj and FFS
Lane Width 12.0 ft 
Rt-Side Lat. Clearance 6.0 ft 
Number of Lanes, N 4 
Total Ramp Density, TRD 0.50  ramps/mi 
FFS (measured) mph 
Base free-flow Speed, BFFS 75.4 mph 

 fLW 0.0 mph 
 fLC 0.0 mph 
 TRD Adjustment 1.8 mph 

 FFS 73.6 mph 

LOS and Performance Measures Design (N)

Operational (LOS)
vp = (V or DDHV) / (PHF x N x fHV x fp)1614 pc/h/ln

S 70.8 mph 
D = vp / S 22.8 pc/mi/ln 
LOS C 

Design (N) 
Design LOS
vp = (V or DDHV) / (PHF x N x fHV x fp) pc/h/ln
S mph 
D = vp / S pc/mi/ln 
Required Number of Lanes, N

Glossary Factor Location
N  - Number of lanes                 S   - Speed
V   - Hourly volume                   D   - Density
vp   - Flow rate                          FFS - Free-flow speed
LOS   - Level of service            BFFS - Base free-flow speed
DDHV - Directional design hour volume  

ER - Exhibits 11-10, 11-12       fLW - Exhibit 11-8
ET - Exhibits 11-10, 11-11, 11-13       fLC - Exhibit 11-9
fp - Page 11-18       TRD - Page 11-11
LOS, S, FFS, vp - Exhibits 11-2, 11-3       
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BASIC FREEWAY SEGMENTS WORKSHEET 
 
General Information Site Information 
Analyst SP Highway/Direction of Travel I-4 WB 

Agency or Company HDR Inc. From/To I-4 On Ramp from SR 536 to 
US 192 Off Ramp 

Date Performed 8/21/2014 11:27:50 AM Jurisdiction 92 Off Ramp 
Analysis Time Period AM Analysis Year 2016 
Project Description    I-4 SAMR Re-Eval 

Oper.(LOS) Des.(N) Planning Data 

Flow Inputs
Volume, V 2821  veh/h Peak-Hour Factor, PHF 0.95 
 AADT veh/day %Trucks and Buses, PT 3 
Peak-Hr Prop. of AADT, K %RVs, PR 0 
Peak-Hr Direction Prop, D General Terrain: Level 
DDHV = AADT x K x D  veh/h Grade      %       Length mi 
                       Up/Down %

Calculate Flow Adjustments
 fp 0.85  ER 1.2 
 ET 1.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.985 

Speed Inputs Calc Speed Adj and FFS
Lane Width 12.0 ft 
Rt-Side Lat. Clearance 6.0 ft 
Number of Lanes, N 4 
Total Ramp Density, TRD 0.67  ramps/mi 
FFS (measured) mph 
Base free-flow Speed, BFFS 75.4 mph 

 fLW 0.0 mph 
 fLC 0.0 mph 
 TRD Adjustment 2.3 mph 

 FFS 73.1 mph 

LOS and Performance Measures Design (N)

Operational (LOS)
vp = (V or DDHV) / (PHF x N x fHV x fp)886 pc/h/ln

S 75.0 mph 
D = vp / S 11.8 pc/mi/ln 
LOS B 

Design (N) 
Design LOS
vp = (V or DDHV) / (PHF x N x fHV x fp) pc/h/ln
S mph 
D = vp / S pc/mi/ln 
Required Number of Lanes, N

Glossary Factor Location
N  - Number of lanes                 S   - Speed
V   - Hourly volume                   D   - Density
vp   - Flow rate                          FFS - Free-flow speed
LOS   - Level of service            BFFS - Base free-flow speed
DDHV - Directional design hour volume  

ER - Exhibits 11-10, 11-12       fLW - Exhibit 11-8
ET - Exhibits 11-10, 11-11, 11-13       fLC - Exhibit 11-9
fp - Page 11-18       TRD - Page 11-11
LOS, S, FFS, vp - Exhibits 11-2, 11-3       
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BASIC FREEWAY SEGMENTS WORKSHEET 
 
General Information Site Information 
Analyst SP Highway/Direction of Travel I-4 WB 

Agency or Company HDR Inc. From/To Osceola Parkway Off Ramp to 
I-4 On Ramp from SR 536 

Date Performed 8/21/2014 11:27:50 AM Jurisdiction On Ramp from SR 536 
Analysis Time Period AM Analysis Year 2016 
Project Description    I-4 SAMR Re-Eval 

Oper.(LOS) Des.(N) Planning Data 

Flow Inputs
Volume, V 2229  veh/h Peak-Hour Factor, PHF 0.95 
 AADT veh/day %Trucks and Buses, PT 3 
Peak-Hr Prop. of AADT, K %RVs, PR 0 
Peak-Hr Direction Prop, D General Terrain: Level 
DDHV = AADT x K x D  veh/h Grade      %       Length mi 
                       Up/Down %

Calculate Flow Adjustments
 fp 0.85  ER 1.2 
 ET 1.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.985 

Speed Inputs Calc Speed Adj and FFS
Lane Width 12.0 ft 
Rt-Side Lat. Clearance 6.0 ft 
Number of Lanes, N 3 
Total Ramp Density, TRD 0.83  ramps/mi 
FFS (measured) mph 
Base free-flow Speed, BFFS 75.4 mph 

 fLW 0.0 mph 
 fLC 0.0 mph 
 TRD Adjustment 2.8 mph 

 FFS 72.6 mph 

LOS and Performance Measures Design (N)

Operational (LOS)
vp = (V or DDHV) / (PHF x N x fHV x fp)934 pc/h/ln

S 75.0 mph 
D = vp / S 12.5 pc/mi/ln 
LOS B 

Design (N) 
Design LOS
vp = (V or DDHV) / (PHF x N x fHV x fp) pc/h/ln
S mph 
D = vp / S pc/mi/ln 
Required Number of Lanes, N

Glossary Factor Location
N  - Number of lanes                 S   - Speed
V   - Hourly volume                   D   - Density
vp   - Flow rate                          FFS - Free-flow speed
LOS   - Level of service            BFFS - Base free-flow speed
DDHV - Directional design hour volume  

ER - Exhibits 11-10, 11-12       fLW - Exhibit 11-8
ET - Exhibits 11-10, 11-11, 11-13       fLC - Exhibit 11-9
fp - Page 11-18       TRD - Page 11-11
LOS, S, FFS, vp - Exhibits 11-2, 11-3       
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BASIC FREEWAY SEGMENTS WORKSHEET 
 
General Information Site Information 
Analyst SP Highway/Direction of Travel I-4 WB 

Agency or Company HDR Inc. From/To SR 535 Off Ramp to I-4 On 
Ramp from SR 535 

Date Performed 8/21/2014 11:27:50 AM Jurisdiction from SR 535 
Analysis Time Period AM Analysis Year 2016 
Project Description    I-4 SAMR Re-Eval 

Oper.(LOS) Des.(N) Planning Data 

Flow Inputs
Volume, V 4318  veh/h Peak-Hour Factor, PHF 0.95 
 AADT veh/day %Trucks and Buses, PT 3 
Peak-Hr Prop. of AADT, K %RVs, PR 0 
Peak-Hr Direction Prop, D General Terrain: Level 
DDHV = AADT x K x D  veh/h Grade      %       Length mi 
                       Up/Down %

Calculate Flow Adjustments
 fp 0.85  ER 1.2 
 ET 1.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.985 

Speed Inputs Calc Speed Adj and FFS
Lane Width 12.0 ft 
Rt-Side Lat. Clearance 6.0 ft 
Number of Lanes, N 3 
Total Ramp Density, TRD 0.50  ramps/mi 
FFS (measured) mph 
Base free-flow Speed, BFFS 75.4 mph 

 fLW 0.0 mph 
 fLC 0.0 mph 
 TRD Adjustment 1.8 mph 

 FFS 73.6 mph 

LOS and Performance Measures Design (N)

Operational (LOS)
vp = (V or DDHV) / (PHF x N x fHV x fp)1809 pc/h/ln

S 67.8 mph 
D = vp / S 26.7 pc/mi/ln 
LOS D 

Design (N) 
Design LOS
vp = (V or DDHV) / (PHF x N x fHV x fp) pc/h/ln
S mph 
D = vp / S pc/mi/ln 
Required Number of Lanes, N

Glossary Factor Location
N  - Number of lanes                 S   - Speed
V   - Hourly volume                   D   - Density
vp   - Flow rate                          FFS - Free-flow speed
LOS   - Level of service            BFFS - Base free-flow speed
DDHV - Directional design hour volume  

ER - Exhibits 11-10, 11-12       fLW - Exhibit 11-8
ET - Exhibits 11-10, 11-11, 11-13       fLC - Exhibit 11-9
fp - Page 11-18       TRD - Page 11-11
LOS, S, FFS, vp - Exhibits 11-2, 11-3       
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BASIC FREEWAY SEGMENTS WORKSHEET 
 
General Information Site Information 
Analyst SP Highway/Direction of Travel I-4 WB 

Agency or Company HDR Inc. From/To SR 536 Off Ramp to Osceola 
Parkway Off Ramp 

Date Performed 8/21/2014 11:27:50 AM Jurisdiction way Off Ramp 
Analysis Time Period AM Analysis Year 2016 
Project Description    I-4 SAMR Re-Eval 

Oper.(LOS) Des.(N) Planning Data 

Flow Inputs
Volume, V 3282  veh/h Peak-Hour Factor, PHF 0.95 
 AADT veh/day %Trucks and Buses, PT 3 
Peak-Hr Prop. of AADT, K %RVs, PR 0 
Peak-Hr Direction Prop, D General Terrain: Level 
DDHV = AADT x K x D  veh/h Grade      %       Length mi 
                       Up/Down %

Calculate Flow Adjustments
 fp 0.85  ER 1.2 
 ET 1.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.985 

Speed Inputs Calc Speed Adj and FFS
Lane Width 12.0 ft 
Rt-Side Lat. Clearance 6.0 ft 
Number of Lanes, N 3 
Total Ramp Density, TRD 0.67  ramps/mi 
FFS (measured) mph 
Base free-flow Speed, BFFS 75.4 mph 

 fLW 0.0 mph 
 fLC 0.0 mph 
 TRD Adjustment 2.3 mph 

 FFS 73.1 mph 

LOS and Performance Measures Design (N)

Operational (LOS)
vp = (V or DDHV) / (PHF x N x fHV x fp)1375 pc/h/ln

S 73.4 mph 
D = vp / S 18.7 pc/mi/ln 
LOS C 

Design (N) 
Design LOS
vp = (V or DDHV) / (PHF x N x fHV x fp) pc/h/ln
S mph 
D = vp / S pc/mi/ln 
Required Number of Lanes, N

Glossary Factor Location
N  - Number of lanes                 S   - Speed
V   - Hourly volume                   D   - Density
vp   - Flow rate                          FFS - Free-flow speed
LOS   - Level of service            BFFS - Base free-flow speed
DDHV - Directional design hour volume  

ER - Exhibits 11-10, 11-12       fLW - Exhibit 11-8
ET - Exhibits 11-10, 11-11, 11-13       fLC - Exhibit 11-9
fp - Page 11-18       TRD - Page 11-11
LOS, S, FFS, vp - Exhibits 11-2, 11-3       
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BASIC FREEWAY SEGMENTS WORKSHEET 
 
General Information Site Information 
Analyst SP Highway/Direction of Travel I-4 EB 

Agency or Company HDR Inc. From/To 1 I-4 On Ramp from US 192 to 
Osceola Parkway Off Ramp 

Date Performed 8/21/2014 11:27:50 AM Jurisdiction ceola Parkway Off Ramp 
Analysis Time Period PM Analysis Year 2016 
Project Description    I-4 SAMR Re-Eval 

Oper.(LOS) Des.(N) Planning Data 

Flow Inputs
Volume, V 3493  veh/h Peak-Hour Factor, PHF 0.96 
 AADT veh/day %Trucks and Buses, PT 3 
Peak-Hr Prop. of AADT, K %RVs, PR 0 
Peak-Hr Direction Prop, D General Terrain: Level 
DDHV = AADT x K x D  veh/h Grade      %       Length mi 
                       Up/Down %

Calculate Flow Adjustments
 fp 0.85  ER 1.2 
 ET 1.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.985 

Speed Inputs Calc Speed Adj and FFS
Lane Width 12.0 ft 
Rt-Side Lat. Clearance 6.0 ft 
Number of Lanes, N 3 
Total Ramp Density, TRD 0.83  ramps/mi 
FFS (measured) mph 
Base free-flow Speed, BFFS 75.4 mph 

 fLW 0.0 mph 
 fLC 0.0 mph 
 TRD Adjustment 2.8 mph 

 FFS 72.6 mph 

LOS and Performance Measures Design (N)

Operational (LOS)
vp = (V or DDHV) / (PHF x N x fHV x fp)1448 pc/h/ln

S 72.8 mph 
D = vp / S 19.9 pc/mi/ln 
LOS C 

Design (N) 
Design LOS
vp = (V or DDHV) / (PHF x N x fHV x fp) pc/h/ln
S mph 
D = vp / S pc/mi/ln 
Required Number of Lanes, N

Glossary Factor Location
N  - Number of lanes                 S   - Speed
V   - Hourly volume                   D   - Density
vp   - Flow rate                          FFS - Free-flow speed
LOS   - Level of service            BFFS - Base free-flow speed
DDHV - Directional design hour volume  

ER - Exhibits 11-10, 11-12       fLW - Exhibit 11-8
ET - Exhibits 11-10, 11-11, 11-13       fLC - Exhibit 11-9
fp - Page 11-18       TRD - Page 11-11
LOS, S, FFS, vp - Exhibits 11-2, 11-3       
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BASIC FREEWAY SEGMENTS WORKSHEET 
 
General Information Site Information 
Analyst SP Highway/Direction of Travel I-4 EB 

Agency or Company HDR Inc. From/To
I-4 On Ramp from Osceola 
Parkway to I-4 On Ramp from 
SR 536 

Date Performed 8/21/2014 11:27:50 AM Jurisdiction y to I-4 On Ramp from SR 536 
Analysis Time Period PM Analysis Year 2016 
Project Description    I-4 SAMR Re-Eval 

Oper.(LOS) Des.(N) Planning Data 

Flow Inputs
Volume, V 3970  veh/h Peak-Hour Factor, PHF 0.96 
 AADT veh/day %Trucks and Buses, PT 3 
Peak-Hr Prop. of AADT, K %RVs, PR 0 
Peak-Hr Direction Prop, D General Terrain: Level 
DDHV = AADT x K x D  veh/h Grade      %       Length mi 
                       Up/Down %

Calculate Flow Adjustments
 fp 0.85  ER 1.2 
 ET 1.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.985 

Speed Inputs Calc Speed Adj and FFS
Lane Width 12.0 ft 
Rt-Side Lat. Clearance 6.0 ft 
Number of Lanes, N 3 
Total Ramp Density, TRD 0.50  ramps/mi 
FFS (measured) mph 
Base free-flow Speed, BFFS 75.4 mph 

 fLW 0.0 mph 
 fLC 0.0 mph 
 TRD Adjustment 1.8 mph 

 FFS 73.6 mph 

LOS and Performance Measures Design (N)

Operational (LOS)
vp = (V or DDHV) / (PHF x N x fHV x fp)1646 pc/h/ln

S 70.4 mph 
D = vp / S 23.4 pc/mi/ln 
LOS C 

Design (N) 
Design LOS
vp = (V or DDHV) / (PHF x N x fHV x fp) pc/h/ln
S mph 
D = vp / S pc/mi/ln 
Required Number of Lanes, N

Glossary Factor Location
N  - Number of lanes                 S   - Speed
V   - Hourly volume                   D   - Density
vp   - Flow rate                          FFS - Free-flow speed
LOS   - Level of service            BFFS - Base free-flow speed
DDHV - Directional design hour volume  

ER - Exhibits 11-10, 11-12       fLW - Exhibit 11-8
ET - Exhibits 11-10, 11-11, 11-13       fLC - Exhibit 11-9
fp - Page 11-18       TRD - Page 11-11
LOS, S, FFS, vp - Exhibits 11-2, 11-3       
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BASIC FREEWAY SEGMENTS WORKSHEET 
 
General Information Site Information 
Analyst SP Highway/Direction of Travel I-4 EB 

Agency or Company HDR Inc. From/To
I-4 On Ramp from SR 535 EB 
to I-4 On Ramp from SR 535 
WB 

Date Performed 8/21/2014 11:27:50 AM Jurisdiction -4 On Ramp from SR 535 WB 
Analysis Time Period PM Analysis Year 2016 
Project Description    I-4 SAMR Re-Eval 

Oper.(LOS) Des.(N) Planning Data 

Flow Inputs
Volume, V 5571  veh/h Peak-Hour Factor, PHF 0.96 
 AADT veh/day %Trucks and Buses, PT 3 
Peak-Hr Prop. of AADT, K %RVs, PR 0 
Peak-Hr Direction Prop, D General Terrain: Level 
DDHV = AADT x K x D  veh/h Grade      %       Length mi 
                       Up/Down %

Calculate Flow Adjustments
 fp 0.85  ER 1.2 
 ET 1.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.985 

Speed Inputs Calc Speed Adj and FFS
Lane Width 12.0 ft 
Rt-Side Lat. Clearance 6.0 ft 
Number of Lanes, N 3 
Total Ramp Density, TRD 0.50  ramps/mi 
FFS (measured) mph 
Base free-flow Speed, BFFS 75.4 mph 

 fLW 0.0 mph 
 fLC 0.0 mph 
 TRD Adjustment 1.8 mph 

 FFS 73.6 mph 

LOS and Performance Measures Design (N)

Operational (LOS)
vp = (V or DDHV) / (PHF x N x fHV x fp)2310 pc/h/ln

S 56.0 mph 
D = vp / S 41.2 pc/mi/ln 
LOS E 

Design (N) 
Design LOS
vp = (V or DDHV) / (PHF x N x fHV x fp) pc/h/ln
S mph 
D = vp / S pc/mi/ln 
Required Number of Lanes, N

Glossary Factor Location
N  - Number of lanes                 S   - Speed
V   - Hourly volume                   D   - Density
vp   - Flow rate                          FFS - Free-flow speed
LOS   - Level of service            BFFS - Base free-flow speed
DDHV - Directional design hour volume  

ER - Exhibits 11-10, 11-12       fLW - Exhibit 11-8
ET - Exhibits 11-10, 11-11, 11-13       fLC - Exhibit 11-9
fp - Page 11-18       TRD - Page 11-11
LOS, S, FFS, vp - Exhibits 11-2, 11-3       
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BASIC FREEWAY SEGMENTS WORKSHEET 
 
General Information Site Information 
Analyst SP Highway/Direction of Travel I-4 EB 

Agency or Company HDR Inc. From/To
I-4 On Ramp from SR 535 WB 
to Central Florida Parkway Off 
Ramp 

Date Performed 8/21/2014 11:27:50 AM Jurisdiction entral Florida Parkway Off 
Ramp 

Analysis Time Period  Analysis Year 2016 
Project Description    I-4 SAMR Re-Eval 

Oper.(LOS) Des.(N) Planning Data 

Flow Inputs
Volume, V 6364  veh/h Peak-Hour Factor, PHF 0.96 
 AADT veh/day %Trucks and Buses, PT 3 
Peak-Hr Prop. of AADT, K %RVs, PR 0 
Peak-Hr Direction Prop, D General Terrain: Level 
DDHV = AADT x K x D  veh/h Grade      %       Length mi 
                       Up/Down %

Calculate Flow Adjustments
 fp 0.85  ER 1.2 

 ET 1.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.985 

Speed Inputs Calc Speed Adj and FFS
Lane Width 12.0 ft 
Rt-Side Lat. Clearance 6.0 ft 
Number of Lanes, N 4 
Total Ramp Density, TRD 0.50  ramps/mi 
FFS (measured) mph 
Base free-flow Speed, BFFS 75.4 mph 

 fLW 0.0 mph 
 fLC 0.0 mph 
 TRD Adjustment 1.8 mph 

 FFS 73.6 mph 

LOS and Performance Measures Design (N)

Operational (LOS)
vp = (V or DDHV) / (PHF x N x fHV x fp)1979 pc/h/ln

S 64.4 mph 
D = vp / S 30.7 pc/mi/ln 
LOS D 

Design (N) 
Design LOS
vp = (V or DDHV) / (PHF x N x fHV x fp) pc/h/ln
S mph 
D = vp / S pc/mi/ln 
Required Number of Lanes, N

Glossary Factor Location
N  - Number of lanes                 S   - Speed
V   - Hourly volume                   D   - Density
vp   - Flow rate                          FFS - Free-flow speed
LOS   - Level of service            BFFS - Base free-flow speed
DDHV - Directional design hour volume  

ER - Exhibits 11-10, 11-12       fLW - Exhibit 11-8
ET - Exhibits 11-10, 11-11, 11-13       fLC - Exhibit 11-9
fp - Page 11-18       TRD - Page 11-11
LOS, S, FFS, vp - Exhibits 11-2, 11-3       
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BASIC FREEWAY SEGMENTS WORKSHEET 
 
General Information Site Information 
Analyst SP Highway/Direction of Travel I-4 EB 

Agency or Company HDR Inc. From/To I-4 On Ramp from SR 536 to 
SR 535 Off Ramp 

Date Performed 8/21/2014 11:27:50 AM Jurisdiction 35 Off Ramp 
Analysis Time Period PM Analysis Year 2016 
Project Description    I-4 SAMR Re-Eval 

Oper.(LOS) Des.(N) Planning Data 

Flow Inputs
Volume, V 5919  veh/h Peak-Hour Factor, PHF 0.96 
 AADT veh/day %Trucks and Buses, PT 3 
Peak-Hr Prop. of AADT, K %RVs, PR 0 
Peak-Hr Direction Prop, D General Terrain: Level 
DDHV = AADT x K x D  veh/h Grade      %       Length mi 
                       Up/Down %

Calculate Flow Adjustments
 fp 0.85  ER 1.2 
 ET 1.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.985 

Speed Inputs Calc Speed Adj and FFS
Lane Width 12.0 ft 
Rt-Side Lat. Clearance 6.0 ft 
Number of Lanes, N 4 
Total Ramp Density, TRD 0.67  ramps/mi 
FFS (measured) mph 
Base free-flow Speed, BFFS 75.4 mph 

 fLW 0.0 mph 
 fLC 0.0 mph 
 TRD Adjustment 2.3 mph 

 FFS 73.1 mph 

LOS and Performance Measures Design (N)

Operational (LOS)
vp = (V or DDHV) / (PHF x N x fHV x fp)1841 pc/h/ln

S 67.2 mph 
D = vp / S 27.4 pc/mi/ln 
LOS D 

Design (N) 
Design LOS
vp = (V or DDHV) / (PHF x N x fHV x fp) pc/h/ln
S mph 
D = vp / S pc/mi/ln 
Required Number of Lanes, N

Glossary Factor Location
N  - Number of lanes                 S   - Speed
V   - Hourly volume                   D   - Density
vp   - Flow rate                          FFS - Free-flow speed
LOS   - Level of service            BFFS - Base free-flow speed
DDHV - Directional design hour volume  

ER - Exhibits 11-10, 11-12       fLW - Exhibit 11-8
ET - Exhibits 11-10, 11-11, 11-13       fLC - Exhibit 11-9
fp - Page 11-18       TRD - Page 11-11
LOS, S, FFS, vp - Exhibits 11-2, 11-3       
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BASIC FREEWAY SEGMENTS WORKSHEET 
 
General Information Site Information 
Analyst SP Highway/Direction of Travel I-4 EB 

Agency or Company HDR Inc. From/To Osceola Parkway Off Ramp to 
SR 536 Off Ramp 

Date Performed 8/21/2014 11:27:50 AM Jurisdiction 536 Off Ramp 
Analysis Time Period PM Analysis Year 2016 
Project Description    I-4 SAMR Re-Eval 

Oper.(LOS) Des.(N) Planning Data 

Flow Inputs
Volume, V 3797  veh/h Peak-Hour Factor, PHF 0.96 
 AADT veh/day %Trucks and Buses, PT 3 
Peak-Hr Prop. of AADT, K %RVs, PR 0 
Peak-Hr Direction Prop, D General Terrain: Level 
DDHV = AADT x K x D  veh/h Grade      %       Length mi 
                       Up/Down %

Calculate Flow Adjustments
 fp 0.85  ER 1.2 
 ET 1.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.985 

Speed Inputs Calc Speed Adj and FFS
Lane Width 12.0 ft 
Rt-Side Lat. Clearance 6.0 ft 
Number of Lanes, N 3 
Total Ramp Density, TRD 0.50  ramps/mi 
FFS (measured) mph 
Base free-flow Speed, BFFS 75.4 mph 

 fLW 0.0 mph 
 fLC 0.0 mph 
 TRD Adjustment 1.8 mph 

 FFS 73.6 mph 

LOS and Performance Measures Design (N)

Operational (LOS)
vp = (V or DDHV) / (PHF x N x fHV x fp)1574 pc/h/ln

S 71.4 mph 
D = vp / S 22.1 pc/mi/ln 
LOS C 

Design (N) 
Design LOS
vp = (V or DDHV) / (PHF x N x fHV x fp) pc/h/ln
S mph 
D = vp / S pc/mi/ln 
Required Number of Lanes, N

Glossary Factor Location
N  - Number of lanes                 S   - Speed
V   - Hourly volume                   D   - Density
vp   - Flow rate                          FFS - Free-flow speed
LOS   - Level of service            BFFS - Base free-flow speed
DDHV - Directional design hour volume  

ER - Exhibits 11-10, 11-12       fLW - Exhibit 11-8
ET - Exhibits 11-10, 11-11, 11-13       fLC - Exhibit 11-9
fp - Page 11-18       TRD - Page 11-11
LOS, S, FFS, vp - Exhibits 11-2, 11-3       
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BASIC FREEWAY SEGMENTS WORKSHEET 
 
General Information Site Information 
Analyst SP Highway/Direction of Travel I-4 EB 

Agency or Company HDR Inc. From/To SR 535 Off Ramp to I-4 On 
Ramp from SR 535 EB 

Date Performed 8/21/2014 11:27:50 AM Jurisdiction from SR 535 EB 
Analysis Time Period PM Analysis Year 2016 
Project Description    I-4 SAMR Re-Eval 

Oper.(LOS) Des.(N) Planning Data 

Flow Inputs
Volume, V 4607  veh/h Peak-Hour Factor, PHF 0.96 
 AADT veh/day %Trucks and Buses, PT 3 
Peak-Hr Prop. of AADT, K %RVs, PR 0 
Peak-Hr Direction Prop, D General Terrain: Level 
DDHV = AADT x K x D  veh/h Grade      %       Length mi 
                       Up/Down %

Calculate Flow Adjustments
 fp 0.85  ER 1.2 
 ET 1.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.985 

Speed Inputs Calc Speed Adj and FFS
Lane Width 12.0 ft 
Rt-Side Lat. Clearance 6.0 ft 
Number of Lanes, N 3 
Total Ramp Density, TRD 0.67  ramps/mi 
FFS (measured) mph 
Base free-flow Speed, BFFS 75.4 mph 

 fLW 0.0 mph 
 fLC 0.0 mph 
 TRD Adjustment 2.3 mph 

 FFS 73.1 mph 

LOS and Performance Measures Design (N)

Operational (LOS)
vp = (V or DDHV) / (PHF x N x fHV x fp)1910 pc/h/ln

S 65.8 mph 
D = vp / S 29.0 pc/mi/ln 
LOS D 

Design (N) 
Design LOS
vp = (V or DDHV) / (PHF x N x fHV x fp) pc/h/ln
S mph 
D = vp / S pc/mi/ln 
Required Number of Lanes, N

Glossary Factor Location
N  - Number of lanes                 S   - Speed
V   - Hourly volume                   D   - Density
vp   - Flow rate                          FFS - Free-flow speed
LOS   - Level of service            BFFS - Base free-flow speed
DDHV - Directional design hour volume  

ER - Exhibits 11-10, 11-12       fLW - Exhibit 11-8
ET - Exhibits 11-10, 11-11, 11-13       fLC - Exhibit 11-9
fp - Page 11-18       TRD - Page 11-11
LOS, S, FFS, vp - Exhibits 11-2, 11-3       
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BASIC FREEWAY SEGMENTS WORKSHEET 
 
General Information Site Information 
Analyst SP Highway/Direction of Travel I-4 EB 

Agency or Company HDR Inc. From/To SR 536 Off Ramp to I-4 On 
Ramp from Osceola Parkway 

Date Performed 8/21/2014 11:27:50 AM Jurisdiction from Osceola Parkway 
Analysis Time Period PM Analysis Year 2016 
Project Description    I-4 SAMR Re-Eval 

Oper.(LOS) Des.(N) Planning Data 

Flow Inputs
Volume, V 3125  veh/h Peak-Hour Factor, PHF 0.96 
 AADT veh/day %Trucks and Buses, PT 3 
Peak-Hr Prop. of AADT, K %RVs, PR 0 
Peak-Hr Direction Prop, D General Terrain: Level 
DDHV = AADT x K x D  veh/h Grade      %       Length mi 
                       Up/Down %

Calculate Flow Adjustments
 fp 0.85  ER 1.2 
 ET 1.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.985 

Speed Inputs Calc Speed Adj and FFS
Lane Width 12.0 ft 
Rt-Side Lat. Clearance 6.0 ft 
Number of Lanes, N 3 
Total Ramp Density, TRD 0.67  ramps/mi 
FFS (measured) mph 
Base free-flow Speed, BFFS 75.4 mph 

 fLW 0.0 mph 
 fLC 0.0 mph 
 TRD Adjustment 2.3 mph 

 FFS 73.1 mph 

LOS and Performance Measures Design (N)

Operational (LOS)
vp = (V or DDHV) / (PHF x N x fHV x fp)1296 pc/h/ln

S 74.0 mph 
D = vp / S 17.5 pc/mi/ln 
LOS B 

Design (N) 
Design LOS
vp = (V or DDHV) / (PHF x N x fHV x fp) pc/h/ln
S mph 
D = vp / S pc/mi/ln 
Required Number of Lanes, N

Glossary Factor Location
N  - Number of lanes                 S   - Speed
V   - Hourly volume                   D   - Density
vp   - Flow rate                          FFS - Free-flow speed
LOS   - Level of service            BFFS - Base free-flow speed
DDHV - Directional design hour volume  

ER - Exhibits 11-10, 11-12       fLW - Exhibit 11-8
ET - Exhibits 11-10, 11-11, 11-13       fLC - Exhibit 11-9
fp - Page 11-18       TRD - Page 11-11
LOS, S, FFS, vp - Exhibits 11-2, 11-3       
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BASIC FREEWAY SEGMENTS WORKSHEET 
 
General Information Site Information 
Analyst SP Highway/Direction of Travel I-4 WB 

Agency or Company HDR Inc. From/To 15 US 192 Off Ramp to I-4 On 
Ramp from Osceola Parkway 

Date Performed 8/21/2014 11:27:50 AM Jurisdiction mp from Osceola Parkway 
Analysis Time Period PM Analysis Year 2016 
Project Description    I-4 SAMR Re-Eval 

Oper.(LOS) Des.(N) Planning Data 

Flow Inputs
Volume, V 1978  veh/h Peak-Hour Factor, PHF 0.96 
 AADT veh/day %Trucks and Buses, PT 3 
Peak-Hr Prop. of AADT, K %RVs, PR 0 
Peak-Hr Direction Prop, D General Terrain: Level 
DDHV = AADT x K x D  veh/h Grade      %       Length mi 
                       Up/Down %

Calculate Flow Adjustments
 fp 0.85  ER 1.2 
 ET 1.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.985 

Speed Inputs Calc Speed Adj and FFS
Lane Width 12.0 ft 
Rt-Side Lat. Clearance 6.0 ft 
Number of Lanes, N 3 
Total Ramp Density, TRD 0.83  ramps/mi 
FFS (measured) mph 
Base free-flow Speed, BFFS 75.4 mph 

 fLW 0.0 mph 
 fLC 0.0 mph 
 TRD Adjustment 2.8 mph 

 FFS 72.6 mph 

LOS and Performance Measures Design (N)

Operational (LOS)
vp = (V or DDHV) / (PHF x N x fHV x fp)820 pc/h/ln

S 75.0 mph 
D = vp / S 10.9 pc/mi/ln 
LOS A 

Design (N) 
Design LOS
vp = (V or DDHV) / (PHF x N x fHV x fp) pc/h/ln
S mph 
D = vp / S pc/mi/ln 
Required Number of Lanes, N

Glossary Factor Location
N  - Number of lanes                 S   - Speed
V   - Hourly volume                   D   - Density
vp   - Flow rate                          FFS - Free-flow speed
LOS   - Level of service            BFFS - Base free-flow speed
DDHV - Directional design hour volume  

ER - Exhibits 11-10, 11-12       fLW - Exhibit 11-8
ET - Exhibits 11-10, 11-11, 11-13       fLC - Exhibit 11-9
fp - Page 11-18       TRD - Page 11-11
LOS, S, FFS, vp - Exhibits 11-2, 11-3       
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BASIC FREEWAY SEGMENTS WORKSHEET 
 
General Information Site Information 
Analyst SP Highway/Direction of Travel I-4 WB 

Agency or Company HDR Inc. From/To
I-4 On Ramp from Central 
Florida Parkway to SR 535 Off 
Ramp 

Date Performed 8/21/2014 11:27:50 AM Jurisdiction a Parkway to SR 535 Off Ramp 
Analysis Time Period PM Analysis Year 2016 
Project Description    I-4 SAMR Re-Eval 

Oper.(LOS) Des.(N) Planning Data 

Flow Inputs
Volume, V 6451  veh/h Peak-Hour Factor, PHF 0.96 
 AADT veh/day %Trucks and Buses, PT 3 
Peak-Hr Prop. of AADT, K %RVs, PR 0 
Peak-Hr Direction Prop, D General Terrain: Level 
DDHV = AADT x K x D  veh/h Grade      %       Length mi 
                       Up/Down %

Calculate Flow Adjustments
 fp 0.85  ER 1.2 
 ET 1.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.985 

Speed Inputs Calc Speed Adj and FFS
Lane Width 12.0 ft 
Rt-Side Lat. Clearance 6.0 ft 
Number of Lanes, N 4 
Total Ramp Density, TRD 0.83  ramps/mi 
FFS (measured) mph 
Base free-flow Speed, BFFS 75.4 mph 

 fLW 0.0 mph 
 fLC 0.0 mph 
 TRD Adjustment 2.8 mph 

 FFS 72.6 mph 

LOS and Performance Measures Design (N)

Operational (LOS)
vp = (V or DDHV) / (PHF x N x fHV x fp)2006 pc/h/ln

S 63.8 mph 
D = vp / S 31.4 pc/mi/ln 
LOS D 

Design (N) 
Design LOS
vp = (V or DDHV) / (PHF x N x fHV x fp) pc/h/ln
S mph 
D = vp / S pc/mi/ln 
Required Number of Lanes, N

Glossary Factor Location
N  - Number of lanes                 S   - Speed
V   - Hourly volume                   D   - Density
vp   - Flow rate                          FFS - Free-flow speed
LOS   - Level of service            BFFS - Base free-flow speed
DDHV - Directional design hour volume  

ER - Exhibits 11-10, 11-12       fLW - Exhibit 11-8
ET - Exhibits 11-10, 11-11, 11-13       fLC - Exhibit 11-9
fp - Page 11-18       TRD - Page 11-11
LOS, S, FFS, vp - Exhibits 11-2, 11-3       
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BASIC FREEWAY SEGMENTS WORKSHEET 
 
General Information Site Information 
Analyst SP Highway/Direction of Travel I-4 WB 

Agency or Company HDR Inc. From/To I-4 On Ramp from SR 535 to 
SR 536 Off Ramp 

Date Performed 8/21/2014 11:27:50 AM Jurisdiction 36 Off Ramp 
Analysis Time Period PM Analysis Year 2016 
Project Description    I-4 SAMR Re-Eval 

Oper.(LOS) Des.(N) Planning Data 

Flow Inputs
Volume, V 5303  veh/h Peak-Hour Factor, PHF 0.96 
 AADT veh/day %Trucks and Buses, PT 3 
Peak-Hr Prop. of AADT, K %RVs, PR 0 
Peak-Hr Direction Prop, D General Terrain: Level 
DDHV = AADT x K x D  veh/h Grade      %       Length mi 
                       Up/Down %

Calculate Flow Adjustments
 fp 0.85  ER 1.2 
 ET 1.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.985 

Speed Inputs Calc Speed Adj and FFS
Lane Width 12.0 ft 
Rt-Side Lat. Clearance 6.0 ft 
Number of Lanes, N 4 
Total Ramp Density, TRD 0.50  ramps/mi 
FFS (measured) mph 
Base free-flow Speed, BFFS 75.4 mph 

 fLW 0.0 mph 
 fLC 0.0 mph 
 TRD Adjustment 1.8 mph 

 FFS 73.6 mph 

LOS and Performance Measures Design (N)

Operational (LOS)
vp = (V or DDHV) / (PHF x N x fHV x fp)1649 pc/h/ln

S 70.3 mph 
D = vp / S 23.4 pc/mi/ln 
LOS C 

Design (N) 
Design LOS
vp = (V or DDHV) / (PHF x N x fHV x fp) pc/h/ln
S mph 
D = vp / S pc/mi/ln 
Required Number of Lanes, N

Glossary Factor Location
N  - Number of lanes                 S   - Speed
V   - Hourly volume                   D   - Density
vp   - Flow rate                          FFS - Free-flow speed
LOS   - Level of service            BFFS - Base free-flow speed
DDHV - Directional design hour volume  

ER - Exhibits 11-10, 11-12       fLW - Exhibit 11-8
ET - Exhibits 11-10, 11-11, 11-13       fLC - Exhibit 11-9
fp - Page 11-18       TRD - Page 11-11
LOS, S, FFS, vp - Exhibits 11-2, 11-3       
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BASIC FREEWAY SEGMENTS WORKSHEET 
 
General Information Site Information 
Analyst SP Highway/Direction of Travel I-4 WB 

Agency or Company HDR Inc. From/To I-4 On Ramp from SR 536 to 
US 192 Off Ramp 

Date Performed 8/21/2014 11:27:50 AM Jurisdiction 92 Off Ramp 
Analysis Time Period PM Analysis Year 2016 
Project Description    I-4 SAMR Re-Eval 

Oper.(LOS) Des.(N) Planning Data 

Flow Inputs
Volume, V 3416  veh/h Peak-Hour Factor, PHF 0.96 
 AADT veh/day %Trucks and Buses, PT 3 
Peak-Hr Prop. of AADT, K %RVs, PR 0 
Peak-Hr Direction Prop, D General Terrain: Level 
DDHV = AADT x K x D  veh/h Grade      %       Length mi 
                       Up/Down %

Calculate Flow Adjustments
 fp 0.85  ER 1.2 
 ET 1.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.985 

Speed Inputs Calc Speed Adj and FFS
Lane Width 12.0 ft 
Rt-Side Lat. Clearance 6.0 ft 
Number of Lanes, N 4 
Total Ramp Density, TRD 0.67  ramps/mi 
FFS (measured) mph 
Base free-flow Speed, BFFS 75.4 mph 

 fLW 0.0 mph 
 fLC 0.0 mph 
 TRD Adjustment 2.3 mph 

 FFS 73.1 mph 

LOS and Performance Measures Design (N)

Operational (LOS)
vp = (V or DDHV) / (PHF x N x fHV x fp)1062 pc/h/ln

S 75.0 mph 
D = vp / S 14.2 pc/mi/ln 
LOS B 

Design (N) 
Design LOS
vp = (V or DDHV) / (PHF x N x fHV x fp) pc/h/ln
S mph 
D = vp / S pc/mi/ln 
Required Number of Lanes, N

Glossary Factor Location
N  - Number of lanes                 S   - Speed
V   - Hourly volume                   D   - Density
vp   - Flow rate                          FFS - Free-flow speed
LOS   - Level of service            BFFS - Base free-flow speed
DDHV - Directional design hour volume  

ER - Exhibits 11-10, 11-12       fLW - Exhibit 11-8
ET - Exhibits 11-10, 11-11, 11-13       fLC - Exhibit 11-9
fp - Page 11-18       TRD - Page 11-11
LOS, S, FFS, vp - Exhibits 11-2, 11-3       
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BASIC FREEWAY SEGMENTS WORKSHEET 
 
General Information Site Information 
Analyst SP Highway/Direction of Travel I-4 WB 

Agency or Company HDR Inc. From/To Osceola Parkway Off Ramp to 
I-4 On Ramp from SR 536 

Date Performed 8/21/2014 11:27:50 AM Jurisdiction On Ramp from SR 536 
Analysis Time Period PM Analysis Year 2016 
Project Description    I-4 SAMR Re-Eval 

Oper.(LOS) Des.(N) Planning Data 

Flow Inputs
Volume, V 2544  veh/h Peak-Hour Factor, PHF 0.96 
 AADT veh/day %Trucks and Buses, PT 3 
Peak-Hr Prop. of AADT, K %RVs, PR 0 
Peak-Hr Direction Prop, D General Terrain: Level 
DDHV = AADT x K x D  veh/h Grade      %       Length mi 
                       Up/Down %

Calculate Flow Adjustments
 fp 0.85  ER 1.2 
 ET 1.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.985 

Speed Inputs Calc Speed Adj and FFS
Lane Width 12.0 ft 
Rt-Side Lat. Clearance 6.0 ft 
Number of Lanes, N 3 
Total Ramp Density, TRD 0.83  ramps/mi 
FFS (measured) mph 
Base free-flow Speed, BFFS 75.4 mph 

 fLW 0.0 mph 
 fLC 0.0 mph 
 TRD Adjustment 2.8 mph 

 FFS 72.6 mph 

LOS and Performance Measures Design (N)

Operational (LOS)
vp = (V or DDHV) / (PHF x N x fHV x fp)1055 pc/h/ln

S 75.0 mph 
D = vp / S 14.1 pc/mi/ln 
LOS B 

Design (N) 
Design LOS
vp = (V or DDHV) / (PHF x N x fHV x fp) pc/h/ln
S mph 
D = vp / S pc/mi/ln 
Required Number of Lanes, N

Glossary Factor Location
N  - Number of lanes                 S   - Speed
V   - Hourly volume                   D   - Density
vp   - Flow rate                          FFS - Free-flow speed
LOS   - Level of service            BFFS - Base free-flow speed
DDHV - Directional design hour volume  

ER - Exhibits 11-10, 11-12       fLW - Exhibit 11-8
ET - Exhibits 11-10, 11-11, 11-13       fLC - Exhibit 11-9
fp - Page 11-18       TRD - Page 11-11
LOS, S, FFS, vp - Exhibits 11-2, 11-3       
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BASIC FREEWAY SEGMENTS WORKSHEET 
 
General Information Site Information 
Analyst SP Highway/Direction of Travel I-4 WB 

Agency or Company HDR Inc. From/To SR 535 Off Ramp to I-4 On 
Ramp from SR 535 

Date Performed 8/21/2014 11:27:50 AM Jurisdiction from SR 535 
Analysis Time Period PM Analysis Year 2016 
Project Description    I-4 SAMR Re-Eval 

Oper.(LOS) Des.(N) Planning Data 

Flow Inputs
Volume, V 4546  veh/h Peak-Hour Factor, PHF 0.96 
 AADT veh/day %Trucks and Buses, PT 3 
Peak-Hr Prop. of AADT, K %RVs, PR 0 
Peak-Hr Direction Prop, D General Terrain: Level 
DDHV = AADT x K x D  veh/h Grade      %       Length mi 
                       Up/Down %

Calculate Flow Adjustments
 fp 0.85  ER 1.2 
 ET 1.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.985 

Speed Inputs Calc Speed Adj and FFS
Lane Width 12.0 ft 
Rt-Side Lat. Clearance 6.0 ft 
Number of Lanes, N 3 
Total Ramp Density, TRD 0.50  ramps/mi 
FFS (measured) mph 
Base free-flow Speed, BFFS 75.4 mph 

 fLW 0.0 mph 
 fLC 0.0 mph 
 TRD Adjustment 1.8 mph 

 FFS 73.6 mph 

LOS and Performance Measures Design (N)

Operational (LOS)
vp = (V or DDHV) / (PHF x N x fHV x fp)1885 pc/h/ln

S 66.3 mph 
D = vp / S 28.4 pc/mi/ln 
LOS D 

Design (N) 
Design LOS
vp = (V or DDHV) / (PHF x N x fHV x fp) pc/h/ln
S mph 
D = vp / S pc/mi/ln 
Required Number of Lanes, N

Glossary Factor Location
N  - Number of lanes                 S   - Speed
V   - Hourly volume                   D   - Density
vp   - Flow rate                          FFS - Free-flow speed
LOS   - Level of service            BFFS - Base free-flow speed
DDHV - Directional design hour volume  

ER - Exhibits 11-10, 11-12       fLW - Exhibit 11-8
ET - Exhibits 11-10, 11-11, 11-13       fLC - Exhibit 11-9
fp - Page 11-18       TRD - Page 11-11
LOS, S, FFS, vp - Exhibits 11-2, 11-3       
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BASIC FREEWAY SEGMENTS WORKSHEET 
 
General Information Site Information 
Analyst SP Highway/Direction of Travel I-4 WB 

Agency or Company HDR Inc. From/To SR 536 Off Ramp to Osceola 
Parkway Off Ramp 

Date Performed 8/21/2014 11:27:50 AM Jurisdiction way Off Ramp 
Analysis Time Period PM Analysis Year 2016 
Project Description    I-4 SAMR Re-Eval 

Oper.(LOS) Des.(N) Planning Data 

Flow Inputs
Volume, V 3523  veh/h Peak-Hour Factor, PHF 0.96 
 AADT veh/day %Trucks and Buses, PT 3 
Peak-Hr Prop. of AADT, K %RVs, PR 0 
Peak-Hr Direction Prop, D General Terrain: Level 
DDHV = AADT x K x D  veh/h Grade      %       Length mi 
                       Up/Down %

Calculate Flow Adjustments
 fp 0.85  ER 1.2 
 ET 1.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.985 

Speed Inputs Calc Speed Adj and FFS
Lane Width 12.0 ft 
Rt-Side Lat. Clearance 6.0 ft 
Number of Lanes, N 3 
Total Ramp Density, TRD 0.67  ramps/mi 
FFS (measured) mph 
Base free-flow Speed, BFFS 75.4 mph 

 fLW 0.0 mph 
 fLC 0.0 mph 
 TRD Adjustment 2.3 mph 

 FFS 73.1 mph 

LOS and Performance Measures Design (N)

Operational (LOS)
vp = (V or DDHV) / (PHF x N x fHV x fp)1461 pc/h/ln

S 72.6 mph 
D = vp / S 20.1 pc/mi/ln 
LOS C 

Design (N) 
Design LOS
vp = (V or DDHV) / (PHF x N x fHV x fp) pc/h/ln
S mph 
D = vp / S pc/mi/ln 
Required Number of Lanes, N

Glossary Factor Location
N  - Number of lanes                 S   - Speed
V   - Hourly volume                   D   - Density
vp   - Flow rate                          FFS - Free-flow speed
LOS   - Level of service            BFFS - Base free-flow speed
DDHV - Directional design hour volume  

ER - Exhibits 11-10, 11-12       fLW - Exhibit 11-8
ET - Exhibits 11-10, 11-11, 11-13       fLC - Exhibit 11-9
fp - Page 11-18       TRD - Page 11-11
LOS, S, FFS, vp - Exhibits 11-2, 11-3       
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BASIC FREEWAY SEGMENTS WORKSHEET 
 
General Information Site Information 
Analyst SP Highway/Direction of Travel I-4 EB 

Agency or Company HDR Inc. From/To 1 I-4 On Ramp from US 192 to 
Osceola Parkway Off Ramp 

Date Performed 8/21/2014 11:27:50 AM Jurisdiction ceola Parkway Off Ramp 
Analysis Time Period AM Analysis Year 2020 
Project Description    I-4 SAMR Re-Eval 

Oper.(LOS) Des.(N) Planning Data 

Flow Inputs
Volume, V 5220  veh/h Peak-Hour Factor, PHF 0.95 
 AADT veh/day %Trucks and Buses, PT 3 
Peak-Hr Prop. of AADT, K %RVs, PR 0 
Peak-Hr Direction Prop, D General Terrain: Level 
DDHV = AADT x K x D  veh/h Grade      %       Length mi 
                       Up/Down %

Calculate Flow Adjustments
 fp 0.85  ER 1.2 
 ET 1.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.985 

Speed Inputs Calc Speed Adj and FFS
Lane Width 12.0 ft 
Rt-Side Lat. Clearance 6.0 ft 
Number of Lanes, N 3 
Total Ramp Density, TRD 0.83  ramps/mi 
FFS (measured) mph 
Base free-flow Speed, BFFS 75.4 mph 

 fLW 0.0 mph 
 fLC 0.0 mph 
 TRD Adjustment 2.8 mph 

 FFS 72.6 mph 

LOS and Performance Measures Design (N)

Operational (LOS)
vp = (V or DDHV) / (PHF x N x fHV x fp)2187 pc/h/ln

S 59.4 mph 
D = vp / S 36.8 pc/mi/ln 
LOS E 

Design (N) 
Design LOS
vp = (V or DDHV) / (PHF x N x fHV x fp) pc/h/ln
S mph 
D = vp / S pc/mi/ln 
Required Number of Lanes, N

Glossary Factor Location
N  - Number of lanes                 S   - Speed
V   - Hourly volume                   D   - Density
vp   - Flow rate                          FFS - Free-flow speed
LOS   - Level of service            BFFS - Base free-flow speed
DDHV - Directional design hour volume  

ER - Exhibits 11-10, 11-12       fLW - Exhibit 11-8
ET - Exhibits 11-10, 11-11, 11-13       fLC - Exhibit 11-9
fp - Page 11-18       TRD - Page 11-11
LOS, S, FFS, vp - Exhibits 11-2, 11-3       
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BASIC FREEWAY SEGMENTS WORKSHEET 
 
General Information Site Information 
Analyst SP Highway/Direction of Travel I-4 EB 

Agency or Company HDR Inc. From/To
86 HOV Off north of Osceola 
Parkway to HOV On from 
Osceola Parkway-SR 536 

Date Performed 8/21/2014 11:27:50 AM Jurisdiction kway to HOV On from Osceola 
Parkway-SR 536 

Analysis Time Period kway-SR 536 Analysis Year 2020 
Project Description    I-4 SAMR Re-Eval 

Oper.(LOS) Des.(N) Planning Data 

Flow Inputs
Volume, V 620  veh/h Peak-Hour Factor, PHF 0.95 
 AADT veh/day %Trucks and Buses, PT 5 
Peak-Hr Prop. of AADT, K %RVs, PR 0 
Peak-Hr Direction Prop, D General Terrain: Level 
DDHV = AADT x K x D  veh/h Grade      %       Length mi 
                       Up/Down %

Calculate Flow Adjustments
 fp 0.85  ER 1.2 

 ET 1.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.976 

Speed Inputs Calc Speed Adj and FFS
Lane Width 12.0 ft 
Rt-Side Lat. Clearance 6.0 ft 
Number of Lanes, N 2 
Total Ramp Density, TRD 0.33  ramps/mi 
FFS (measured) mph 
Base free-flow Speed, BFFS 75.4 mph 

 fLW 0.0 mph 
 fLC 0.0 mph 
 TRD Adjustment 1.3 mph 

 FFS 74.1 mph 

LOS and Performance Measures Design (N)

Operational (LOS)
vp = (V or DDHV) / (PHF x N x fHV x fp)393 pc/h/ln

S 75.0 mph 
D = vp / S 5.2 pc/mi/ln 
LOS A 

Design (N) 
Design LOS
vp = (V or DDHV) / (PHF x N x fHV x fp) pc/h/ln
S mph 
D = vp / S pc/mi/ln 
Required Number of Lanes, N

Glossary Factor Location
N  - Number of lanes                 S   - Speed
V   - Hourly volume                   D   - Density
vp   - Flow rate                          FFS - Free-flow speed
LOS   - Level of service            BFFS - Base free-flow speed
DDHV - Directional design hour volume  

ER - Exhibits 11-10, 11-12       fLW - Exhibit 11-8
ET - Exhibits 11-10, 11-11, 11-13       fLC - Exhibit 11-9
fp - Page 11-18       TRD - Page 11-11
LOS, S, FFS, vp - Exhibits 11-2, 11-3       
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BASIC FREEWAY SEGMENTS WORKSHEET 
 
General Information Site Information 
Analyst SP Highway/Direction of Travel I-4 EB 

Agency or Company HDR Inc. From/To
87 HOV On from Osceola 
Parkway-SR 536 to Street B 
On 

Date Performed 8/21/2014 11:27:50 AM Jurisdiction SR 536 to Street B On 
Analysis Time Period AM Analysis Year 2020 
Project Description    I-4 SAMR Re-Eval 

Oper.(LOS) Des.(N) Planning Data 

Flow Inputs
Volume, V 1506  veh/h Peak-Hour Factor, PHF 0.95 
 AADT veh/day %Trucks and Buses, PT 5 
Peak-Hr Prop. of AADT, K %RVs, PR 0 
Peak-Hr Direction Prop, D General Terrain: Level 
DDHV = AADT x K x D  veh/h Grade      %       Length mi 
                       Up/Down %

Calculate Flow Adjustments
 fp 0.85  ER 1.2 
 ET 1.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.976 

Speed Inputs Calc Speed Adj and FFS
Lane Width 12.0 ft 
Rt-Side Lat. Clearance 6.0 ft 
Number of Lanes, N 2 
Total Ramp Density, TRD 0.50  ramps/mi 
FFS (measured) mph 
Base free-flow Speed, BFFS 75.4 mph 

 fLW 0.0 mph 
 fLC 0.0 mph 
 TRD Adjustment 1.8 mph 

 FFS 73.6 mph 

LOS and Performance Measures Design (N)

Operational (LOS)
vp = (V or DDHV) / (PHF x N x fHV x fp)956 pc/h/ln

S 75.0 mph 
D = vp / S 12.7 pc/mi/ln 
LOS B 

Design (N) 
Design LOS
vp = (V or DDHV) / (PHF x N x fHV x fp) pc/h/ln
S mph 
D = vp / S pc/mi/ln 
Required Number of Lanes, N

Glossary Factor Location
N  - Number of lanes                 S   - Speed
V   - Hourly volume                   D   - Density
vp   - Flow rate                          FFS - Free-flow speed
LOS   - Level of service            BFFS - Base free-flow speed
DDHV - Directional design hour volume  

ER - Exhibits 11-10, 11-12       fLW - Exhibit 11-8
ET - Exhibits 11-10, 11-11, 11-13       fLC - Exhibit 11-9
fp - Page 11-18       TRD - Page 11-11
LOS, S, FFS, vp - Exhibits 11-2, 11-3       
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BASIC FREEWAY SEGMENTS WORKSHEET 
 
General Information Site Information 
Analyst SP Highway/Direction of Travel I-4 EB 

Agency or Company HDR Inc. From/To I-4 Off Ramp to CD System to 
Edge of Study Area 

Date Performed 8/21/2014 11:27:50 AM Jurisdiction ge of Study Area 
Analysis Time Period AM Analysis Year 2020 
Project Description    I-4 SAMR Re-Eval 

Oper.(LOS) Des.(N) Planning Data 

Flow Inputs
Volume, V 5430  veh/h Peak-Hour Factor, PHF 0.95 
 AADT veh/day %Trucks and Buses, PT 3 
Peak-Hr Prop. of AADT, K %RVs, PR 0 
Peak-Hr Direction Prop, D General Terrain: Level 
DDHV = AADT x K x D  veh/h Grade      %       Length mi 
                       Up/Down %

Calculate Flow Adjustments
 fp 0.85  ER 1.2 
 ET 1.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.985 

Speed Inputs Calc Speed Adj and FFS
Lane Width 12.0 ft 
Rt-Side Lat. Clearance 6.0 ft 
Number of Lanes, N 3 
Total Ramp Density, TRD 0.50  ramps/mi 
FFS (measured) mph 
Base free-flow Speed, BFFS 75.4 mph 

 fLW 0.0 mph 
 fLC 0.0 mph 
 TRD Adjustment 1.8 mph 

 FFS 73.6 mph 

LOS and Performance Measures Design (N)

Operational (LOS)
vp = (V or DDHV) / (PHF x N x fHV x fp)2275 pc/h/ln

S 57.0 mph 
D = vp / S 39.9 pc/mi/ln 
LOS E 

Design (N) 
Design LOS
vp = (V or DDHV) / (PHF x N x fHV x fp) pc/h/ln
S mph 
D = vp / S pc/mi/ln 
Required Number of Lanes, N

Glossary Factor Location
N  - Number of lanes                 S   - Speed
V   - Hourly volume                   D   - Density
vp   - Flow rate                          FFS - Free-flow speed
LOS   - Level of service            BFFS - Base free-flow speed
DDHV - Directional design hour volume  

ER - Exhibits 11-10, 11-12       fLW - Exhibit 11-8
ET - Exhibits 11-10, 11-11, 11-13       fLC - Exhibit 11-9
fp - Page 11-18       TRD - Page 11-11
LOS, S, FFS, vp - Exhibits 11-2, 11-3       
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BASIC FREEWAY SEGMENTS WORKSHEET 
 
General Information Site Information 
Analyst SP Highway/Direction of Travel I-4 EB 

Agency or Company HDR Inc. From/To
I-4 On Ramp from Osceola 
Parkway to I-4 On Ramp from 
SR 536 

Date Performed 8/21/2014 11:27:50 AM Jurisdiction y to I-4 On Ramp from SR 536 
Analysis Time Period AM Analysis Year 2020 
Project Description    I-4 SAMR Re-Eval 

Oper.(LOS) Des.(N) Planning Data 

Flow Inputs
Volume, V 5051  veh/h Peak-Hour Factor, PHF 0.95 
 AADT veh/day %Trucks and Buses, PT 3 
Peak-Hr Prop. of AADT, K %RVs, PR 0 
Peak-Hr Direction Prop, D General Terrain: Level 
DDHV = AADT x K x D  veh/h Grade      %       Length mi 
                       Up/Down %

Calculate Flow Adjustments
 fp 0.85  ER 1.2 
 ET 1.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.985 

Speed Inputs Calc Speed Adj and FFS
Lane Width 12.0 ft 
Rt-Side Lat. Clearance 6.0 ft 
Number of Lanes, N 3 
Total Ramp Density, TRD 0.50  ramps/mi 
FFS (measured) mph 
Base free-flow Speed, BFFS 75.4 mph 

 fLW 0.0 mph 
 fLC 0.0 mph 
 TRD Adjustment 1.8 mph 

 FFS 73.6 mph 

LOS and Performance Measures Design (N)

Operational (LOS)
vp = (V or DDHV) / (PHF x N x fHV x fp)2116 pc/h/ln

S 61.2 mph 
D = vp / S 34.6 pc/mi/ln 
LOS D 

Design (N) 
Design LOS
vp = (V or DDHV) / (PHF x N x fHV x fp) pc/h/ln
S mph 
D = vp / S pc/mi/ln 
Required Number of Lanes, N

Glossary Factor Location
N  - Number of lanes                 S   - Speed
V   - Hourly volume                   D   - Density
vp   - Flow rate                          FFS - Free-flow speed
LOS   - Level of service            BFFS - Base free-flow speed
DDHV - Directional design hour volume  

ER - Exhibits 11-10, 11-12       fLW - Exhibit 11-8
ET - Exhibits 11-10, 11-11, 11-13       fLC - Exhibit 11-9
fp - Page 11-18       TRD - Page 11-11
LOS, S, FFS, vp - Exhibits 11-2, 11-3       
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BASIC FREEWAY SEGMENTS WORKSHEET 
 
General Information Site Information 
Analyst SP Highway/Direction of Travel I-4 EB 

Agency or Company HDR Inc. From/To I-4 On Ramp from SR 536 to 
SR 535 Off Ramp 

Date Performed 8/21/2014 11:27:50 AM Jurisdiction 35 Off Ramp 
Analysis Time Period AM Analysis Year 2020 
Project Description    I-4 SAMR Re-Eval 

Oper.(LOS) Des.(N) Planning Data 

Flow Inputs
Volume, V 6965  veh/h Peak-Hour Factor, PHF 0.95 
 AADT veh/day %Trucks and Buses, PT 3 
Peak-Hr Prop. of AADT, K %RVs, PR 0 
Peak-Hr Direction Prop, D General Terrain: Level 
DDHV = AADT x K x D  veh/h Grade      %       Length mi 
                       Up/Down %

Calculate Flow Adjustments
 fp 0.85  ER 1.2 
 ET 1.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.985 

Speed Inputs Calc Speed Adj and FFS
Lane Width 12.0 ft 
Rt-Side Lat. Clearance 6.0 ft 
Number of Lanes, N 4 
Total Ramp Density, TRD 0.67  ramps/mi 
FFS (measured) mph 
Base free-flow Speed, BFFS 75.4 mph 

 fLW 0.0 mph 
 fLC 0.0 mph 
 TRD Adjustment 2.3 mph 

 FFS 73.1 mph 

LOS and Performance Measures Design (N)

Operational (LOS)
vp = (V or DDHV) / (PHF x N x fHV x fp)2189 pc/h/ln

S 59.4 mph 
D = vp / S 36.9 pc/mi/ln 
LOS E 

Design (N) 
Design LOS
vp = (V or DDHV) / (PHF x N x fHV x fp) pc/h/ln
S mph 
D = vp / S pc/mi/ln 
Required Number of Lanes, N

Glossary Factor Location
N  - Number of lanes                 S   - Speed
V   - Hourly volume                   D   - Density
vp   - Flow rate                          FFS - Free-flow speed
LOS   - Level of service            BFFS - Base free-flow speed
DDHV - Directional design hour volume  

ER - Exhibits 11-10, 11-12       fLW - Exhibit 11-8
ET - Exhibits 11-10, 11-11, 11-13       fLC - Exhibit 11-9
fp - Page 11-18       TRD - Page 11-11
LOS, S, FFS, vp - Exhibits 11-2, 11-3       
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BASIC FREEWAY SEGMENTS WORKSHEET 
 
General Information Site Information 
Analyst SP Highway/Direction of Travel I-4 EB 

Agency or Company HDR Inc. From/To Osceola Parkway Off Ramp to 
SR 536 Off Ramp 

Date Performed 8/21/2014 11:27:50 AM Jurisdiction 536 Off Ramp 
Analysis Time Period AM Analysis Year 2020 
Project Description    I-4 SAMR Re-Eval 

Oper.(LOS) Des.(N) Planning Data 

Flow Inputs
Volume, V 4758  veh/h Peak-Hour Factor, PHF 0.95 
 AADT veh/day %Trucks and Buses, PT 3 
Peak-Hr Prop. of AADT, K %RVs, PR 0 
Peak-Hr Direction Prop, D General Terrain: Level 
DDHV = AADT x K x D  veh/h Grade      %       Length mi 
                       Up/Down %

Calculate Flow Adjustments
 fp 0.85  ER 1.2 
 ET 1.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.985 

Speed Inputs Calc Speed Adj and FFS
Lane Width 12.0 ft 
Rt-Side Lat. Clearance 6.0 ft 
Number of Lanes, N 3 
Total Ramp Density, TRD 0.50  ramps/mi 
FFS (measured) mph 
Base free-flow Speed, BFFS 75.4 mph 

 fLW 0.0 mph 
 fLC 0.0 mph 
 TRD Adjustment 1.8 mph 

 FFS 73.6 mph 

LOS and Performance Measures Design (N)

Operational (LOS)
vp = (V or DDHV) / (PHF x N x fHV x fp)1994 pc/h/ln

S 64.1 mph 
D = vp / S 31.1 pc/mi/ln 
LOS D 

Design (N) 
Design LOS
vp = (V or DDHV) / (PHF x N x fHV x fp) pc/h/ln
S mph 
D = vp / S pc/mi/ln 
Required Number of Lanes, N

Glossary Factor Location
N  - Number of lanes                 S   - Speed
V   - Hourly volume                   D   - Density
vp   - Flow rate                          FFS - Free-flow speed
LOS   - Level of service            BFFS - Base free-flow speed
DDHV - Directional design hour volume  

ER - Exhibits 11-10, 11-12       fLW - Exhibit 11-8
ET - Exhibits 11-10, 11-11, 11-13       fLC - Exhibit 11-9
fp - Page 11-18       TRD - Page 11-11
LOS, S, FFS, vp - Exhibits 11-2, 11-3       
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BASIC FREEWAY SEGMENTS WORKSHEET 
 
General Information Site Information 
Analyst SP Highway/Direction of Travel I-4 EB 

Agency or Company HDR Inc. From/To SR 535 Off Ramp to Off Ramp 
to CD System 

Date Performed 8/21/2014 11:27:50 AM Jurisdiction CD System 
Analysis Time Period AM Analysis Year 2020 
Project Description    I-4 SAMR Re-Eval 

Oper.(LOS) Des.(N) Planning Data 

Flow Inputs
Volume, V 6314  veh/h Peak-Hour Factor, PHF 0.95 
 AADT veh/day %Trucks and Buses, PT 3 
Peak-Hr Prop. of AADT, K %RVs, PR 0 
Peak-Hr Direction Prop, D General Terrain: Level 
DDHV = AADT x K x D  veh/h Grade      %       Length mi 
                       Up/Down %

Calculate Flow Adjustments
 fp 0.85  ER 1.2 
 ET 1.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.985 

Speed Inputs Calc Speed Adj and FFS
Lane Width 12.0 ft 
Rt-Side Lat. Clearance 6.0 ft 
Number of Lanes, N 3 
Total Ramp Density, TRD 0.67  ramps/mi 
FFS (measured) mph 
Base free-flow Speed, BFFS 75.4 mph 

 fLW 0.0 mph 
 fLC 0.0 mph 
 TRD Adjustment 2.3 mph 

 FFS 73.1 mph 

LOS and Performance Measures Design (N)

Operational (LOS)
vp = (V or DDHV) / (PHF x N x fHV x fp)2645 pc/h/ln

S 45.0 mph 
D = vp / S 58.7 pc/mi/ln 
LOS F 

Design (N) 
Design LOS
vp = (V or DDHV) / (PHF x N x fHV x fp) pc/h/ln
S mph 
D = vp / S pc/mi/ln 
Required Number of Lanes, N

Glossary Factor Location
N  - Number of lanes                 S   - Speed
V   - Hourly volume                   D   - Density
vp   - Flow rate                          FFS - Free-flow speed
LOS   - Level of service            BFFS - Base free-flow speed
DDHV - Directional design hour volume  

ER - Exhibits 11-10, 11-12       fLW - Exhibit 11-8
ET - Exhibits 11-10, 11-11, 11-13       fLC - Exhibit 11-9
fp - Page 11-18       TRD - Page 11-11
LOS, S, FFS, vp - Exhibits 11-2, 11-3       
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BASIC FREEWAY SEGMENTS WORKSHEET 
 
General Information Site Information 
Analyst SP Highway/Direction of Travel I-4 EB 

Agency or Company HDR Inc. From/To SR 536 Off Ramp to I-4 On 
Ramp from Osceola Parkway 

Date Performed 8/21/2014 11:27:50 AM Jurisdiction from Osceola Parkway 
Analysis Time Period AM Analysis Year 2020 
Project Description    I-4 SAMR Re-Eval 

Oper.(LOS) Des.(N) Planning Data 

Flow Inputs
Volume, V 3598  veh/h Peak-Hour Factor, PHF 0.95 
 AADT veh/day %Trucks and Buses, PT 3 
Peak-Hr Prop. of AADT, K %RVs, PR 0 
Peak-Hr Direction Prop, D General Terrain: Level 
DDHV = AADT x K x D  veh/h Grade      %       Length mi 
                       Up/Down %

Calculate Flow Adjustments
 fp 0.85  ER 1.2 
 ET 1.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.985 

Speed Inputs Calc Speed Adj and FFS
Lane Width 12.0 ft 
Rt-Side Lat. Clearance 6.0 ft 
Number of Lanes, N 3 
Total Ramp Density, TRD 0.67  ramps/mi 
FFS (measured) mph 
Base free-flow Speed, BFFS 75.4 mph 

 fLW 0.0 mph 
 fLC 0.0 mph 
 TRD Adjustment 2.3 mph 

 FFS 73.1 mph 

LOS and Performance Measures Design (N)

Operational (LOS)
vp = (V or DDHV) / (PHF x N x fHV x fp)1508 pc/h/ln

S 72.1 mph 
D = vp / S 20.9 pc/mi/ln 
LOS C 

Design (N) 
Design LOS
vp = (V or DDHV) / (PHF x N x fHV x fp) pc/h/ln
S mph 
D = vp / S pc/mi/ln 
Required Number of Lanes, N

Glossary Factor Location
N  - Number of lanes                 S   - Speed
V   - Hourly volume                   D   - Density
vp   - Flow rate                          FFS - Free-flow speed
LOS   - Level of service            BFFS - Base free-flow speed
DDHV - Directional design hour volume  

ER - Exhibits 11-10, 11-12       fLW - Exhibit 11-8
ET - Exhibits 11-10, 11-11, 11-13       fLC - Exhibit 11-9
fp - Page 11-18       TRD - Page 11-11
LOS, S, FFS, vp - Exhibits 11-2, 11-3       
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BASIC FREEWAY SEGMENTS WORKSHEET 
 
General Information Site Information 
Analyst SP Highway/Direction of Travel I-4 WB 

Agency or Company HDR Inc. From/To 101 HOV Off to Street B to HOV 
Off at SR 536 

Date Performed 8/21/2014 11:27:50 AM Jurisdiction Off at SR 536 
Analysis Time Period AM Analysis Year 2020 
Project Description    I-4 SAMR Re-Eval 

Oper.(LOS) Des.(N) Planning Data 

Flow Inputs
Volume, V 1595  veh/h Peak-Hour Factor, PHF 0.95 
 AADT veh/day %Trucks and Buses, PT 5 
Peak-Hr Prop. of AADT, K %RVs, PR 0 
Peak-Hr Direction Prop, D General Terrain: Level 
DDHV = AADT x K x D  veh/h Grade      %       Length mi 
                       Up/Down %

Calculate Flow Adjustments
 fp 0.85  ER 1.2 
 ET 1.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.976 

Speed Inputs Calc Speed Adj and FFS
Lane Width 12.0 ft 
Rt-Side Lat. Clearance 6.0 ft 
Number of Lanes, N 2 
Total Ramp Density, TRD 0.50  ramps/mi 
FFS (measured) mph 
Base free-flow Speed, BFFS 75.4 mph 

 fLW 0.0 mph 
 fLC 0.0 mph 
 TRD Adjustment 1.8 mph 

 FFS 73.6 mph 

LOS and Performance Measures Design (N)

Operational (LOS)
vp = (V or DDHV) / (PHF x N x fHV x fp)1012 pc/h/ln

S 75.0 mph 
D = vp / S 13.5 pc/mi/ln 
LOS B 

Design (N) 
Design LOS
vp = (V or DDHV) / (PHF x N x fHV x fp) pc/h/ln
S mph 
D = vp / S pc/mi/ln 
Required Number of Lanes, N

Glossary Factor Location
N  - Number of lanes                 S   - Speed
V   - Hourly volume                   D   - Density
vp   - Flow rate                          FFS - Free-flow speed
LOS   - Level of service            BFFS - Base free-flow speed
DDHV - Directional design hour volume  

ER - Exhibits 11-10, 11-12       fLW - Exhibit 11-8
ET - Exhibits 11-10, 11-11, 11-13       fLC - Exhibit 11-9
fp - Page 11-18       TRD - Page 11-11
LOS, S, FFS, vp - Exhibits 11-2, 11-3       
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BASIC FREEWAY SEGMENTS WORKSHEET 
 
General Information Site Information 
Analyst SP Highway/Direction of Travel I-4 WB 

Agency or Company HDR Inc. From/To 102 HOV Off at SR 536 to HOV 
On at SR 536 

Date Performed 8/21/2014 11:27:50 AM Jurisdiction at SR 536 
Analysis Time Period AM Analysis Year 2020 
Project Description    I-4 SAMR Re-Eval 

Oper.(LOS) Des.(N) Planning Data 

Flow Inputs
Volume, V 770  veh/h Peak-Hour Factor, PHF 0.95 
 AADT veh/day %Trucks and Buses, PT 5 
Peak-Hr Prop. of AADT, K %RVs, PR 0 
Peak-Hr Direction Prop, D General Terrain: Level 
DDHV = AADT x K x D  veh/h Grade      %       Length mi 
                       Up/Down %

Calculate Flow Adjustments
 fp 0.85  ER 1.2 
 ET 1.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.976 

Speed Inputs Calc Speed Adj and FFS
Lane Width 12.0 ft 
Rt-Side Lat. Clearance 6.0 ft 
Number of Lanes, N 2 
Total Ramp Density, TRD 0.33  ramps/mi 
FFS (measured) mph 
Base free-flow Speed, BFFS 75.4 mph 

 fLW 0.0 mph 
 fLC 0.0 mph 
 TRD Adjustment 1.3 mph 

 FFS 74.1 mph 

LOS and Performance Measures Design (N)

Operational (LOS)
vp = (V or DDHV) / (PHF x N x fHV x fp)489 pc/h/ln

S 75.0 mph 
D = vp / S 6.5 pc/mi/ln 
LOS A 

Design (N) 
Design LOS
vp = (V or DDHV) / (PHF x N x fHV x fp) pc/h/ln
S mph 
D = vp / S pc/mi/ln 
Required Number of Lanes, N

Glossary Factor Location
N  - Number of lanes                 S   - Speed
V   - Hourly volume                   D   - Density
vp   - Flow rate                          FFS - Free-flow speed
LOS   - Level of service            BFFS - Base free-flow speed
DDHV - Directional design hour volume  

ER - Exhibits 11-10, 11-12       fLW - Exhibit 11-8
ET - Exhibits 11-10, 11-11, 11-13       fLC - Exhibit 11-9
fp - Page 11-18       TRD - Page 11-11
LOS, S, FFS, vp - Exhibits 11-2, 11-3       
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BASIC FREEWAY SEGMENTS WORKSHEET 
 
General Information Site Information 
Analyst SP Highway/Direction of Travel I-4 WB 

Agency or Company HDR Inc. From/To 103 HOV On at SR 536 to HOV 
Off north of World Drive 

Date Performed 8/21/2014 11:27:50 AM Jurisdiction north of World Drive 
Analysis Time Period AM Analysis Year 2020 
Project Description    I-4 SAMR Re-Eval 

Oper.(LOS) Des.(N) Planning Data 

Flow Inputs
Volume, V 1114  veh/h Peak-Hour Factor, PHF 0.95 
 AADT veh/day %Trucks and Buses, PT 5 
Peak-Hr Prop. of AADT, K %RVs, PR 0 
Peak-Hr Direction Prop, D General Terrain: Level 
DDHV = AADT x K x D  veh/h Grade      %       Length mi 
                       Up/Down %

Calculate Flow Adjustments
 fp 0.85  ER 1.2 
 ET 1.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.976 

Speed Inputs Calc Speed Adj and FFS
Lane Width 12.0 ft 
Rt-Side Lat. Clearance 6.0 ft 
Number of Lanes, N 2 
Total Ramp Density, TRD 0.33  ramps/mi 
FFS (measured) mph 
Base free-flow Speed, BFFS 75.4 mph 

 fLW 0.0 mph 
 fLC 0.0 mph 
 TRD Adjustment 1.3 mph 

 FFS 74.1 mph 

LOS and Performance Measures Design (N)

Operational (LOS)
vp = (V or DDHV) / (PHF x N x fHV x fp)707 pc/h/ln

S 75.0 mph 
D = vp / S 9.4 pc/mi/ln 
LOS A 

Design (N) 
Design LOS
vp = (V or DDHV) / (PHF x N x fHV x fp) pc/h/ln
S mph 
D = vp / S pc/mi/ln 
Required Number of Lanes, N

Glossary Factor Location
N  - Number of lanes                 S   - Speed
V   - Hourly volume                   D   - Density
vp   - Flow rate                          FFS - Free-flow speed
LOS   - Level of service            BFFS - Base free-flow speed
DDHV - Directional design hour volume  

ER - Exhibits 11-10, 11-12       fLW - Exhibit 11-8
ET - Exhibits 11-10, 11-11, 11-13       fLC - Exhibit 11-9
fp - Page 11-18       TRD - Page 11-11
LOS, S, FFS, vp - Exhibits 11-2, 11-3       
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BASIC FREEWAY SEGMENTS WORKSHEET 
 
General Information Site Information 
Analyst SP Highway/Direction of Travel I-4 WB 

Agency or Company HDR Inc. From/To 15 US 192 Off Ramp to I-4 On 
Ramp from Osceola Parkway 

Date Performed 8/21/2014 11:27:50 AM Jurisdiction mp from Osceola Parkway 
Analysis Time Period AM Analysis Year 2020 
Project Description    I-4 SAMR Re-Eval 

Oper.(LOS) Des.(N) Planning Data 

Flow Inputs
Volume, V 841  veh/h Peak-Hour Factor, PHF 0.95 
 AADT veh/day %Trucks and Buses, PT 3 
Peak-Hr Prop. of AADT, K %RVs, PR 0 
Peak-Hr Direction Prop, D General Terrain: Level 
DDHV = AADT x K x D  veh/h Grade      %       Length mi 
                       Up/Down %

Calculate Flow Adjustments
 fp 0.85  ER 1.2 
 ET 1.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.985 

Speed Inputs Calc Speed Adj and FFS
Lane Width 12.0 ft 
Rt-Side Lat. Clearance 6.0 ft 
Number of Lanes, N 3 
Total Ramp Density, TRD 0.83  ramps/mi 
FFS (measured) mph 
Base free-flow Speed, BFFS 75.4 mph 

 fLW 0.0 mph 
 fLC 0.0 mph 
 TRD Adjustment 2.8 mph 

 FFS 72.6 mph 

LOS and Performance Measures Design (N)

Operational (LOS)
vp = (V or DDHV) / (PHF x N x fHV x fp)352 pc/h/ln

S 75.0 mph 
D = vp / S 4.7 pc/mi/ln 
LOS A 

Design (N) 
Design LOS
vp = (V or DDHV) / (PHF x N x fHV x fp) pc/h/ln
S mph 
D = vp / S pc/mi/ln 
Required Number of Lanes, N

Glossary Factor Location
N  - Number of lanes                 S   - Speed
V   - Hourly volume                   D   - Density
vp   - Flow rate                          FFS - Free-flow speed
LOS   - Level of service            BFFS - Base free-flow speed
DDHV - Directional design hour volume  

ER - Exhibits 11-10, 11-12       fLW - Exhibit 11-8
ET - Exhibits 11-10, 11-11, 11-13       fLC - Exhibit 11-9
fp - Page 11-18       TRD - Page 11-11
LOS, S, FFS, vp - Exhibits 11-2, 11-3       
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BASIC FREEWAY SEGMENTS WORKSHEET 
 
General Information Site Information 
Analyst SP Highway/Direction of Travel I-4 WB 

Agency or Company HDR Inc. From/To Edge of Study Area to I-4 On 
Ramp from CD System 

Date Performed 8/21/2014 11:27:50 AM Jurisdiction mp from CD System 
Analysis Time Period AM Analysis Year 2020 
Project Description    I-4 SAMR Re-Eval 

Oper.(LOS) Des.(N) Planning Data 

Flow Inputs
Volume, V 6042  veh/h Peak-Hour Factor, PHF 0.95 
 AADT veh/day %Trucks and Buses, PT 3 
Peak-Hr Prop. of AADT, K %RVs, PR 0 
Peak-Hr Direction Prop, D General Terrain: Level 
DDHV = AADT x K x D  veh/h Grade      %       Length mi 
                       Up/Down %

Calculate Flow Adjustments
 fp 0.85  ER 1.2 
 ET 1.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.985 

Speed Inputs Calc Speed Adj and FFS
Lane Width 12.0 ft 
Rt-Side Lat. Clearance 6.0 ft 
Number of Lanes, N 3 
Total Ramp Density, TRD 0.83  ramps/mi 
FFS (measured) mph 
Base free-flow Speed, BFFS 75.4 mph 

 fLW 0.0 mph 
 fLC 0.0 mph 
 TRD Adjustment 2.8 mph 

 FFS 72.6 mph 

LOS and Performance Measures Design (N)

Operational (LOS)
vp = (V or DDHV) / (PHF x N x fHV x fp)2532 pc/h/ln

S 49.0 mph 
D = vp / S 51.7 pc/mi/ln 
LOS F 

Design (N) 
Design LOS
vp = (V or DDHV) / (PHF x N x fHV x fp) pc/h/ln
S mph 
D = vp / S pc/mi/ln 
Required Number of Lanes, N

Glossary Factor Location
N  - Number of lanes                 S   - Speed
V   - Hourly volume                   D   - Density
vp   - Flow rate                          FFS - Free-flow speed
LOS   - Level of service            BFFS - Base free-flow speed
DDHV - Directional design hour volume  

ER - Exhibits 11-10, 11-12       fLW - Exhibit 11-8
ET - Exhibits 11-10, 11-11, 11-13       fLC - Exhibit 11-9
fp - Page 11-18       TRD - Page 11-11
LOS, S, FFS, vp - Exhibits 11-2, 11-3       
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BASIC FREEWAY SEGMENTS WORKSHEET 
 
General Information Site Information 
Analyst SP Highway/Direction of Travel I-4 WB 

Agency or Company HDR Inc. From/To I-4 On Ramp from CD System 
to I-4 On Ramp from SR 535 

Date Performed 8/21/2014 11:27:50 AM Jurisdiction -4 On Ramp from SR 535 
Analysis Time Period AM Analysis Year 2020 
Project Description    I-4 SAMR Re-Eval 

Oper.(LOS) Des.(N) Planning Data 

Flow Inputs
Volume, V 6843  veh/h Peak-Hour Factor, PHF 0.95 
 AADT veh/day %Trucks and Buses, PT 3 
Peak-Hr Prop. of AADT, K %RVs, PR 0 
Peak-Hr Direction Prop, D General Terrain: Level 
DDHV = AADT x K x D  veh/h Grade      %       Length mi 
                       Up/Down %

Calculate Flow Adjustments
 fp 0.85  ER 1.2 
 ET 1.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.985 

Speed Inputs Calc Speed Adj and FFS
Lane Width 12.0 ft 
Rt-Side Lat. Clearance 6.0 ft 
Number of Lanes, N 3 
Total Ramp Density, TRD 0.50  ramps/mi 
FFS (measured) mph 
Base free-flow Speed, BFFS 75.4 mph 

 fLW 0.0 mph 
 fLC 0.0 mph 
 TRD Adjustment 1.8 mph 

 FFS 73.6 mph 

LOS and Performance Measures Design (N)

Operational (LOS)
vp = (V or DDHV) / (PHF x N x fHV x fp)2867 pc/h/ln

S 36.4 mph 
D = vp / S 78.7 pc/mi/ln 
LOS F 

Design (N) 
Design LOS
vp = (V or DDHV) / (PHF x N x fHV x fp) pc/h/ln
S mph 
D = vp / S pc/mi/ln 
Required Number of Lanes, N

Glossary Factor Location
N  - Number of lanes                 S   - Speed
V   - Hourly volume                   D   - Density
vp   - Flow rate                          FFS - Free-flow speed
LOS   - Level of service            BFFS - Base free-flow speed
DDHV - Directional design hour volume  

ER - Exhibits 11-10, 11-12       fLW - Exhibit 11-8
ET - Exhibits 11-10, 11-11, 11-13       fLC - Exhibit 11-9
fp - Page 11-18       TRD - Page 11-11
LOS, S, FFS, vp - Exhibits 11-2, 11-3       
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BASIC FREEWAY SEGMENTS WORKSHEET 
 
General Information Site Information 
Analyst SP Highway/Direction of Travel I-4 WB 

Agency or Company HDR Inc. From/To I-4 On Ramp from SR 535 to 
SR 536 Off Ramp 

Date Performed 8/21/2014 11:27:50 AM Jurisdiction 36 Off Ramp 
Analysis Time Period AM Analysis Year 2020 
Project Description    I-4 SAMR Re-Eval 

Oper.(LOS) Des.(N) Planning Data 

Flow Inputs
Volume, V 7983  veh/h Peak-Hour Factor, PHF 0.95 
 AADT veh/day %Trucks and Buses, PT 3 
Peak-Hr Prop. of AADT, K %RVs, PR 0 
Peak-Hr Direction Prop, D General Terrain: Level 
DDHV = AADT x K x D  veh/h Grade      %       Length mi 
                       Up/Down %

Calculate Flow Adjustments
 fp 0.85  ER 1.2 
 ET 1.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.985 

Speed Inputs Calc Speed Adj and FFS
Lane Width 12.0 ft 
Rt-Side Lat. Clearance 6.0 ft 
Number of Lanes, N 4 
Total Ramp Density, TRD 0.50  ramps/mi 
FFS (measured) mph 
Base free-flow Speed, BFFS 75.4 mph 

 fLW 0.0 mph 
 fLC 0.0 mph 
 TRD Adjustment 1.8 mph 

 FFS 73.6 mph 

LOS and Performance Measures Design (N)

Operational (LOS)
vp = (V or DDHV) / (PHF x N x fHV x fp)2509 pc/h/ln

S 49.8 mph 
D = vp / S 50.4 pc/mi/ln 
LOS F 

Design (N) 
Design LOS
vp = (V or DDHV) / (PHF x N x fHV x fp) pc/h/ln
S mph 
D = vp / S pc/mi/ln 
Required Number of Lanes, N

Glossary Factor Location
N  - Number of lanes                 S   - Speed
V   - Hourly volume                   D   - Density
vp   - Flow rate                          FFS - Free-flow speed
LOS   - Level of service            BFFS - Base free-flow speed
DDHV - Directional design hour volume  

ER - Exhibits 11-10, 11-12       fLW - Exhibit 11-8
ET - Exhibits 11-10, 11-11, 11-13       fLC - Exhibit 11-9
fp - Page 11-18       TRD - Page 11-11
LOS, S, FFS, vp - Exhibits 11-2, 11-3       
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BASIC FREEWAY SEGMENTS WORKSHEET 
 
General Information Site Information 
Analyst SP Highway/Direction of Travel I-4 WB 

Agency or Company HDR Inc. From/To Osceola Parkway Off Ramp to 
Edge of Study Area 

Date Performed 8/21/2014 11:27:50 AM Jurisdiction e of Study Area 
Analysis Time Period AM Analysis Year 2020 
Project Description    I-4 SAMR Re-Eval 

Oper.(LOS) Des.(N) Planning Data 

Flow Inputs
Volume, V 5053  veh/h Peak-Hour Factor, PHF 0.95 
 AADT veh/day %Trucks and Buses, PT 3 
Peak-Hr Prop. of AADT, K %RVs, PR 0 
Peak-Hr Direction Prop, D General Terrain: Level 
DDHV = AADT x K x D  veh/h Grade      %       Length mi 
                       Up/Down %

Calculate Flow Adjustments
 fp 0.85  ER 1.2 
 ET 1.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.985 

Speed Inputs Calc Speed Adj and FFS
Lane Width 12.0 ft 
Rt-Side Lat. Clearance 6.0 ft 
Number of Lanes, N 3 
Total Ramp Density, TRD 0.83  ramps/mi 
FFS (measured) mph 
Base free-flow Speed, BFFS 75.4 mph 

 fLW 0.0 mph 
 fLC 0.0 mph 
 TRD Adjustment 2.8 mph 

 FFS 72.6 mph 

LOS and Performance Measures Design (N)

Operational (LOS)
vp = (V or DDHV) / (PHF x N x fHV x fp)2117 pc/h/ln

S 61.2 mph 
D = vp / S 34.6 pc/mi/ln 
LOS D 

Design (N) 
Design LOS
vp = (V or DDHV) / (PHF x N x fHV x fp) pc/h/ln
S mph 
D = vp / S pc/mi/ln 
Required Number of Lanes, N

Glossary Factor Location
N  - Number of lanes                 S   - Speed
V   - Hourly volume                   D   - Density
vp   - Flow rate                          FFS - Free-flow speed
LOS   - Level of service            BFFS - Base free-flow speed
DDHV - Directional design hour volume  

ER - Exhibits 11-10, 11-12       fLW - Exhibit 11-8
ET - Exhibits 11-10, 11-11, 11-13       fLC - Exhibit 11-9
fp - Page 11-18       TRD - Page 11-11
LOS, S, FFS, vp - Exhibits 11-2, 11-3       

Copyright © 2012 University of Florida, All Rights Reserved      HCS 2010TM   Version 6.40 Generated:  8/22/2014    2:19 PM

8/22/2014file://C:\Users\bleggett\AppData\Local\Temp\f2k93B8.tmp



BASIC FREEWAY SEGMENTS WORKSHEET 
 
General Information Site Information 
Analyst SP Highway/Direction of Travel I-4 WB 

Agency or Company HDR Inc. From/To SR 536 Off Ramp to Osceola 
Parkway Off Ramp 

Date Performed 8/21/2014 11:27:50 AM Jurisdiction way Off Ramp 
Analysis Time Period AM Analysis Year 2020 
Project Description    I-4 SAMR Re-Eval 

Oper.(LOS) Des.(N) Planning Data 

Flow Inputs
Volume, V 6477  veh/h Peak-Hour Factor, PHF 0.95 
 AADT veh/day %Trucks and Buses, PT 3 
Peak-Hr Prop. of AADT, K %RVs, PR 0 
Peak-Hr Direction Prop, D General Terrain: Level 
DDHV = AADT x K x D  veh/h Grade      %       Length mi 
                       Up/Down %

Calculate Flow Adjustments
 fp 0.85  ER 1.2 
 ET 1.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.985 

Speed Inputs Calc Speed Adj and FFS
Lane Width 12.0 ft 
Rt-Side Lat. Clearance 6.0 ft 
Number of Lanes, N 3 
Total Ramp Density, TRD 0.67  ramps/mi 
FFS (measured) mph 
Base free-flow Speed, BFFS 75.4 mph 

 fLW 0.0 mph 
 fLC 0.0 mph 
 TRD Adjustment 2.3 mph 

 FFS 73.1 mph 

LOS and Performance Measures Design (N)

Operational (LOS)
vp = (V or DDHV) / (PHF x N x fHV x fp)2714 pc/h/ln

S 42.5 mph 
D = vp / S 63.9 pc/mi/ln 
LOS F 

Design (N) 
Design LOS
vp = (V or DDHV) / (PHF x N x fHV x fp) pc/h/ln
S mph 
D = vp / S pc/mi/ln 
Required Number of Lanes, N

Glossary Factor Location
N  - Number of lanes                 S   - Speed
V   - Hourly volume                   D   - Density
vp   - Flow rate                          FFS - Free-flow speed
LOS   - Level of service            BFFS - Base free-flow speed
DDHV - Directional design hour volume  

ER - Exhibits 11-10, 11-12       fLW - Exhibit 11-8
ET - Exhibits 11-10, 11-11, 11-13       fLC - Exhibit 11-9
fp - Page 11-18       TRD - Page 11-11
LOS, S, FFS, vp - Exhibits 11-2, 11-3       
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BASIC FREEWAY SEGMENTS WORKSHEET 
 
General Information Site Information 
Analyst SP Highway/Direction of Travel I-4 EB 

Agency or Company HDR Inc. From/To 1 I-4 On Ramp from US 192 to 
Osceola Parkway Off Ramp 

Date Performed 8/21/2014 11:27:50 AM Jurisdiction ceola Parkway Off Ramp 
Analysis Time Period PM Analysis Year 2020 
Project Description    I-4 SAMR Re-Eval 

Oper.(LOS) Des.(N) Planning Data 

Flow Inputs
Volume, V 5220  veh/h Peak-Hour Factor, PHF 0.95 
 AADT veh/day %Trucks and Buses, PT 3 
Peak-Hr Prop. of AADT, K %RVs, PR 0 
Peak-Hr Direction Prop, D General Terrain: Level 
DDHV = AADT x K x D  veh/h Grade      %       Length mi 
                       Up/Down %

Calculate Flow Adjustments
 fp 0.85  ER 1.2 
 ET 1.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.985 

Speed Inputs Calc Speed Adj and FFS
Lane Width 12.0 ft 
Rt-Side Lat. Clearance 6.0 ft 
Number of Lanes, N 3 
Total Ramp Density, TRD 0.83  ramps/mi 
FFS (measured) mph 
Base free-flow Speed, BFFS 75.4 mph 

 fLW 0.0 mph 
 fLC 0.0 mph 
 TRD Adjustment 2.8 mph 

 FFS 72.6 mph 

LOS and Performance Measures Design (N)

Operational (LOS)
vp = (V or DDHV) / (PHF x N x fHV x fp)2187 pc/h/ln

S 59.4 mph 
D = vp / S 36.8 pc/mi/ln 
LOS E 

Design (N) 
Design LOS
vp = (V or DDHV) / (PHF x N x fHV x fp) pc/h/ln
S mph 
D = vp / S pc/mi/ln 
Required Number of Lanes, N

Glossary Factor Location
N  - Number of lanes                 S   - Speed
V   - Hourly volume                   D   - Density
vp   - Flow rate                          FFS - Free-flow speed
LOS   - Level of service            BFFS - Base free-flow speed
DDHV - Directional design hour volume  

ER - Exhibits 11-10, 11-12       fLW - Exhibit 11-8
ET - Exhibits 11-10, 11-11, 11-13       fLC - Exhibit 11-9
fp - Page 11-18       TRD - Page 11-11
LOS, S, FFS, vp - Exhibits 11-2, 11-3       
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BASIC FREEWAY SEGMENTS WORKSHEET 
 
General Information Site Information 
Analyst SP Highway/Direction of Travel I-4 EB 

Agency or Company HDR Inc. From/To
86 HOV Off north of Osceola 
Parkway to HOV On from 
Osceola Parkway-SR 536 

Date Performed 8/21/2014 11:27:50 AM Jurisdiction kway to HOV On from Osceola 
Parkway-SR 536 

Analysis Time Period kway-SR 536 Analysis Year 2020 
Project Description    I-4 SAMR Re-Eval 

Oper.(LOS) Des.(N) Planning Data 

Flow Inputs
Volume, V 770  veh/h Peak-Hour Factor, PHF 0.95 
 AADT veh/day %Trucks and Buses, PT 5 
Peak-Hr Prop. of AADT, K %RVs, PR 0 
Peak-Hr Direction Prop, D General Terrain: Level 
DDHV = AADT x K x D  veh/h Grade      %       Length mi 
                       Up/Down %

Calculate Flow Adjustments
 fp 0.85  ER 1.2 

 ET 1.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.976 

Speed Inputs Calc Speed Adj and FFS
Lane Width 12.0 ft 
Rt-Side Lat. Clearance 6.0 ft 
Number of Lanes, N 2 
Total Ramp Density, TRD 0.33  ramps/mi 
FFS (measured) mph 
Base free-flow Speed, BFFS 75.4 mph 

 fLW 0.0 mph 
 fLC 0.0 mph 
 TRD Adjustment 1.3 mph 

 FFS 74.1 mph 

LOS and Performance Measures Design (N)

Operational (LOS)
vp = (V or DDHV) / (PHF x N x fHV x fp)489 pc/h/ln

S 75.0 mph 
D = vp / S 6.5 pc/mi/ln 
LOS A 

Design (N) 
Design LOS
vp = (V or DDHV) / (PHF x N x fHV x fp) pc/h/ln
S mph 
D = vp / S pc/mi/ln 
Required Number of Lanes, N

Glossary Factor Location
N  - Number of lanes                 S   - Speed
V   - Hourly volume                   D   - Density
vp   - Flow rate                          FFS - Free-flow speed
LOS   - Level of service            BFFS - Base free-flow speed
DDHV - Directional design hour volume  

ER - Exhibits 11-10, 11-12       fLW - Exhibit 11-8
ET - Exhibits 11-10, 11-11, 11-13       fLC - Exhibit 11-9
fp - Page 11-18       TRD - Page 11-11
LOS, S, FFS, vp - Exhibits 11-2, 11-3       
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BASIC FREEWAY SEGMENTS WORKSHEET 
 
General Information Site Information 
Analyst SP Highway/Direction of Travel I-4 EB 

Agency or Company HDR Inc. From/To
87 HOV On from Osceola 
Parkway-SR 536 to Street B 
On 

Date Performed 8/21/2014 11:27:50 AM Jurisdiction SR 536 to Street B On 
Analysis Time Period PM Analysis Year 2020 
Project Description    I-4 SAMR Re-Eval 

Oper.(LOS) Des.(N) Planning Data 

Flow Inputs
Volume, V 1595  veh/h Peak-Hour Factor, PHF 0.95 
 AADT veh/day %Trucks and Buses, PT 5 
Peak-Hr Prop. of AADT, K %RVs, PR 0 
Peak-Hr Direction Prop, D General Terrain: Level 
DDHV = AADT x K x D  veh/h Grade      %       Length mi 
                       Up/Down %

Calculate Flow Adjustments
 fp 0.85  ER 1.2 
 ET 1.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.976 

Speed Inputs Calc Speed Adj and FFS
Lane Width 12.0 ft 
Rt-Side Lat. Clearance 6.0 ft 
Number of Lanes, N 2 
Total Ramp Density, TRD 0.50  ramps/mi 
FFS (measured) mph 
Base free-flow Speed, BFFS 75.4 mph 

 fLW 0.0 mph 
 fLC 0.0 mph 
 TRD Adjustment 1.8 mph 

 FFS 73.6 mph 

LOS and Performance Measures Design (N)

Operational (LOS)
vp = (V or DDHV) / (PHF x N x fHV x fp)1012 pc/h/ln

S 75.0 mph 
D = vp / S 13.5 pc/mi/ln 
LOS B 

Design (N) 
Design LOS
vp = (V or DDHV) / (PHF x N x fHV x fp) pc/h/ln
S mph 
D = vp / S pc/mi/ln 
Required Number of Lanes, N

Glossary Factor Location
N  - Number of lanes                 S   - Speed
V   - Hourly volume                   D   - Density
vp   - Flow rate                          FFS - Free-flow speed
LOS   - Level of service            BFFS - Base free-flow speed
DDHV - Directional design hour volume  

ER - Exhibits 11-10, 11-12       fLW - Exhibit 11-8
ET - Exhibits 11-10, 11-11, 11-13       fLC - Exhibit 11-9
fp - Page 11-18       TRD - Page 11-11
LOS, S, FFS, vp - Exhibits 11-2, 11-3       
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BASIC FREEWAY SEGMENTS WORKSHEET 
 
General Information Site Information 
Analyst SP Highway/Direction of Travel I-4 EB 

Agency or Company HDR Inc. From/To I-4 Off Ramp to CD System to 
Edge of Study Area 

Date Performed 8/21/2014 11:27:50 AM Jurisdiction ge of Study Area 
Analysis Time Period PM Analysis Year 2020 
Project Description    I-4 SAMR Re-Eval 

Oper.(LOS) Des.(N) Planning Data 

Flow Inputs
Volume, V 6091  veh/h Peak-Hour Factor, PHF 0.95 
 AADT veh/day %Trucks and Buses, PT 3 
Peak-Hr Prop. of AADT, K %RVs, PR 0 
Peak-Hr Direction Prop, D General Terrain: Level 
DDHV = AADT x K x D  veh/h Grade      %       Length mi 
                       Up/Down %

Calculate Flow Adjustments
 fp 0.85  ER 1.2 
 ET 1.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.985 

Speed Inputs Calc Speed Adj and FFS
Lane Width 12.0 ft 
Rt-Side Lat. Clearance 6.0 ft 
Number of Lanes, N 3 
Total Ramp Density, TRD 0.50  ramps/mi 
FFS (measured) mph 
Base free-flow Speed, BFFS 75.4 mph 

 fLW 0.0 mph 
 fLC 0.0 mph 
 TRD Adjustment 1.8 mph 

 FFS 73.6 mph 

LOS and Performance Measures Design (N)

Operational (LOS)
vp = (V or DDHV) / (PHF x N x fHV x fp)2552 pc/h/ln

S 48.3 mph 
D = vp / S 52.8 pc/mi/ln 
LOS F 

Design (N) 
Design LOS
vp = (V or DDHV) / (PHF x N x fHV x fp) pc/h/ln
S mph 
D = vp / S pc/mi/ln 
Required Number of Lanes, N

Glossary Factor Location
N  - Number of lanes                 S   - Speed
V   - Hourly volume                   D   - Density
vp   - Flow rate                          FFS - Free-flow speed
LOS   - Level of service            BFFS - Base free-flow speed
DDHV - Directional design hour volume  

ER - Exhibits 11-10, 11-12       fLW - Exhibit 11-8
ET - Exhibits 11-10, 11-11, 11-13       fLC - Exhibit 11-9
fp - Page 11-18       TRD - Page 11-11
LOS, S, FFS, vp - Exhibits 11-2, 11-3       
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BASIC FREEWAY SEGMENTS WORKSHEET 
 
General Information Site Information 
Analyst SP Highway/Direction of Travel I-4 EB 

Agency or Company HDR Inc. From/To
I-4 On Ramp from Osceola 
Parkway to I-4 On Ramp from 
SR 536 

Date Performed 8/21/2014 11:27:50 AM Jurisdiction y to I-4 On Ramp from SR 536 
Analysis Time Period PM Analysis Year 2020 
Project Description    I-4 SAMR Re-Eval 

Oper.(LOS) Des.(N) Planning Data 

Flow Inputs
Volume, V 6356  veh/h Peak-Hour Factor, PHF 0.95 
 AADT veh/day %Trucks and Buses, PT 3 
Peak-Hr Prop. of AADT, K %RVs, PR 0 
Peak-Hr Direction Prop, D General Terrain: Level 
DDHV = AADT x K x D  veh/h Grade      %       Length mi 
                       Up/Down %

Calculate Flow Adjustments
 fp 0.85  ER 1.2 
 ET 1.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.985 

Speed Inputs Calc Speed Adj and FFS
Lane Width 12.0 ft 
Rt-Side Lat. Clearance 6.0 ft 
Number of Lanes, N 3 
Total Ramp Density, TRD 0.50  ramps/mi 
FFS (measured) mph 
Base free-flow Speed, BFFS 75.4 mph 

 fLW 0.0 mph 
 fLC 0.0 mph 
 TRD Adjustment 1.8 mph 

 FFS 73.6 mph 

LOS and Performance Measures Design (N)

Operational (LOS)
vp = (V or DDHV) / (PHF x N x fHV x fp)2663 pc/h/ln

S 44.4 mph 
D = vp / S 60.0 pc/mi/ln 
LOS F 

Design (N) 
Design LOS
vp = (V or DDHV) / (PHF x N x fHV x fp) pc/h/ln
S mph 
D = vp / S pc/mi/ln 
Required Number of Lanes, N

Glossary Factor Location
N  - Number of lanes                 S   - Speed
V   - Hourly volume                   D   - Density
vp   - Flow rate                          FFS - Free-flow speed
LOS   - Level of service            BFFS - Base free-flow speed
DDHV - Directional design hour volume  

ER - Exhibits 11-10, 11-12       fLW - Exhibit 11-8
ET - Exhibits 11-10, 11-11, 11-13       fLC - Exhibit 11-9
fp - Page 11-18       TRD - Page 11-11
LOS, S, FFS, vp - Exhibits 11-2, 11-3       

Copyright © 2012 University of Florida, All Rights Reserved      HCS 2010TM   Version 6.40 Generated:  8/22/2014    2:37 PM

8/22/2014file://C:\Users\bleggett\AppData\Local\Temp\f2k4F3A.tmp



BASIC FREEWAY SEGMENTS WORKSHEET 
 
General Information Site Information 
Analyst SP Highway/Direction of Travel I-4 EB 

Agency or Company HDR Inc. From/To I-4 On Ramp from SR 536 to 
SR 535 Off Ramp 

Date Performed 8/21/2014 11:27:50 AM Jurisdiction 35 Off Ramp 
Analysis Time Period PM Analysis Year 2020 
Project Description    I-4 SAMR Re-Eval 

Oper.(LOS) Des.(N) Planning Data 

Flow Inputs
Volume, V 8369  veh/h Peak-Hour Factor, PHF 0.95 
 AADT veh/day %Trucks and Buses, PT 3 
Peak-Hr Prop. of AADT, K %RVs, PR 0 
Peak-Hr Direction Prop, D General Terrain: Level 
DDHV = AADT x K x D  veh/h Grade      %       Length mi 
                       Up/Down %

Calculate Flow Adjustments
 fp 0.85  ER 1.2 
 ET 1.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.985 

Speed Inputs Calc Speed Adj and FFS
Lane Width 12.0 ft 
Rt-Side Lat. Clearance 6.0 ft 
Number of Lanes, N 4 
Total Ramp Density, TRD 0.67  ramps/mi 
FFS (measured) mph 
Base free-flow Speed, BFFS 75.4 mph 

 fLW 0.0 mph 
 fLC 0.0 mph 
 TRD Adjustment 2.3 mph 

 FFS 73.1 mph 

LOS and Performance Measures Design (N)

Operational (LOS)
vp = (V or DDHV) / (PHF x N x fHV x fp)2630 pc/h/ln

S 45.6 mph 
D = vp / S 57.7 pc/mi/ln 
LOS F 

Design (N) 
Design LOS
vp = (V or DDHV) / (PHF x N x fHV x fp) pc/h/ln
S mph 
D = vp / S pc/mi/ln 
Required Number of Lanes, N

Glossary Factor Location
N  - Number of lanes                 S   - Speed
V   - Hourly volume                   D   - Density
vp   - Flow rate                          FFS - Free-flow speed
LOS   - Level of service            BFFS - Base free-flow speed
DDHV - Directional design hour volume  

ER - Exhibits 11-10, 11-12       fLW - Exhibit 11-8
ET - Exhibits 11-10, 11-11, 11-13       fLC - Exhibit 11-9
fp - Page 11-18       TRD - Page 11-11
LOS, S, FFS, vp - Exhibits 11-2, 11-3       
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BASIC FREEWAY SEGMENTS WORKSHEET 
 
General Information Site Information 
Analyst SP Highway/Direction of Travel I-4 EB 

Agency or Company HDR Inc. From/To Osceola Parkway Off Ramp to 
SR 536 Off Ramp 

Date Performed 8/21/2014 11:27:50 AM Jurisdiction 536 Off Ramp 
Analysis Time Period PM Analysis Year 2020 
Project Description    I-4 SAMR Re-Eval 

Oper.(LOS) Des.(N) Planning Data 

Flow Inputs
Volume, V 5858  veh/h Peak-Hour Factor, PHF 0.95 
 AADT veh/day %Trucks and Buses, PT 3 
Peak-Hr Prop. of AADT, K %RVs, PR 0 
Peak-Hr Direction Prop, D General Terrain: Level 
DDHV = AADT x K x D  veh/h Grade      %       Length mi 
                       Up/Down %

Calculate Flow Adjustments
 fp 0.85  ER 1.2 
 ET 1.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.985 

Speed Inputs Calc Speed Adj and FFS
Lane Width 12.0 ft 
Rt-Side Lat. Clearance 6.0 ft 
Number of Lanes, N 3 
Total Ramp Density, TRD 0.50  ramps/mi 
FFS (measured) mph 
Base free-flow Speed, BFFS 75.4 mph 

 fLW 0.0 mph 
 fLC 0.0 mph 
 TRD Adjustment 1.8 mph 

 FFS 73.6 mph 

LOS and Performance Measures Design (N)

Operational (LOS)
vp = (V or DDHV) / (PHF x N x fHV x fp)2454 pc/h/ln

S 51.6 mph 
D = vp / S 47.6 pc/mi/ln 
LOS F 

Design (N) 
Design LOS
vp = (V or DDHV) / (PHF x N x fHV x fp) pc/h/ln
S mph 
D = vp / S pc/mi/ln 
Required Number of Lanes, N

Glossary Factor Location
N  - Number of lanes                 S   - Speed
V   - Hourly volume                   D   - Density
vp   - Flow rate                          FFS - Free-flow speed
LOS   - Level of service            BFFS - Base free-flow speed
DDHV - Directional design hour volume  

ER - Exhibits 11-10, 11-12       fLW - Exhibit 11-8
ET - Exhibits 11-10, 11-11, 11-13       fLC - Exhibit 11-9
fp - Page 11-18       TRD - Page 11-11
LOS, S, FFS, vp - Exhibits 11-2, 11-3       
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BASIC FREEWAY SEGMENTS WORKSHEET 
 
General Information Site Information 
Analyst SP Highway/Direction of Travel I-4 EB 

Agency or Company HDR Inc. From/To SR 535 Off Ramp to Off Ramp 
to CD System 

Date Performed 8/21/2014 11:27:50 AM Jurisdiction CD System 
Analysis Time Period PM Analysis Year 2020 
Project Description    I-4 SAMR Re-Eval 

Oper.(LOS) Des.(N) Planning Data 

Flow Inputs
Volume, V 6974  veh/h Peak-Hour Factor, PHF 0.95 
 AADT veh/day %Trucks and Buses, PT 3 
Peak-Hr Prop. of AADT, K %RVs, PR 0 
Peak-Hr Direction Prop, D General Terrain: Level 
DDHV = AADT x K x D  veh/h Grade      %       Length mi 
                       Up/Down %

Calculate Flow Adjustments
 fp 0.85  ER 1.2 
 ET 1.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.985 

Speed Inputs Calc Speed Adj and FFS
Lane Width 12.0 ft 
Rt-Side Lat. Clearance 6.0 ft 
Number of Lanes, N 3 
Total Ramp Density, TRD 0.67  ramps/mi 
FFS (measured) mph 
Base free-flow Speed, BFFS 75.4 mph 

 fLW 0.0 mph 
 fLC 0.0 mph 
 TRD Adjustment 2.3 mph 

 FFS 73.1 mph 

LOS and Performance Measures Design (N)

Operational (LOS)
vp = (V or DDHV) / (PHF x N x fHV x fp)2922 pc/h/ln

S 34.1 mph 
D = vp / S 85.7 pc/mi/ln 
LOS F 

Design (N) 
Design LOS
vp = (V or DDHV) / (PHF x N x fHV x fp) pc/h/ln
S mph 
D = vp / S pc/mi/ln 
Required Number of Lanes, N

Glossary Factor Location
N  - Number of lanes                 S   - Speed
V   - Hourly volume                   D   - Density
vp   - Flow rate                          FFS - Free-flow speed
LOS   - Level of service            BFFS - Base free-flow speed
DDHV - Directional design hour volume  

ER - Exhibits 11-10, 11-12       fLW - Exhibit 11-8
ET - Exhibits 11-10, 11-11, 11-13       fLC - Exhibit 11-9
fp - Page 11-18       TRD - Page 11-11
LOS, S, FFS, vp - Exhibits 11-2, 11-3       
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BASIC FREEWAY SEGMENTS WORKSHEET 
 
General Information Site Information 
Analyst SP Highway/Direction of Travel I-4 EB 

Agency or Company HDR Inc. From/To SR 536 Off Ramp to I-4 On 
Ramp from Osceola Parkway 

Date Performed 8/21/2014 11:27:50 AM Jurisdiction from Osceola Parkway 
Analysis Time Period PM Analysis Year 2020 
Project Description    I-4 SAMR Re-Eval 

Oper.(LOS) Des.(N) Planning Data 

Flow Inputs
Volume, V 4548  veh/h Peak-Hour Factor, PHF 0.95 
 AADT veh/day %Trucks and Buses, PT 3 
Peak-Hr Prop. of AADT, K %RVs, PR 0 
Peak-Hr Direction Prop, D General Terrain: Level 
DDHV = AADT x K x D  veh/h Grade      %       Length mi 
                       Up/Down %

Calculate Flow Adjustments
 fp 0.85  ER 1.2 
 ET 1.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.985 

Speed Inputs Calc Speed Adj and FFS
Lane Width 12.0 ft 
Rt-Side Lat. Clearance 6.0 ft 
Number of Lanes, N 3 
Total Ramp Density, TRD 0.67  ramps/mi 
FFS (measured) mph 
Base free-flow Speed, BFFS 75.4 mph 

 fLW 0.0 mph 
 fLC 0.0 mph 
 TRD Adjustment 2.3 mph 

 FFS 73.1 mph 

LOS and Performance Measures Design (N)

Operational (LOS)
vp = (V or DDHV) / (PHF x N x fHV x fp)1906 pc/h/ln

S 65.9 mph 
D = vp / S 28.9 pc/mi/ln 
LOS D 

Design (N) 
Design LOS
vp = (V or DDHV) / (PHF x N x fHV x fp) pc/h/ln
S mph 
D = vp / S pc/mi/ln 
Required Number of Lanes, N

Glossary Factor Location
N  - Number of lanes                 S   - Speed
V   - Hourly volume                   D   - Density
vp   - Flow rate                          FFS - Free-flow speed
LOS   - Level of service            BFFS - Base free-flow speed
DDHV - Directional design hour volume  

ER - Exhibits 11-10, 11-12       fLW - Exhibit 11-8
ET - Exhibits 11-10, 11-11, 11-13       fLC - Exhibit 11-9
fp - Page 11-18       TRD - Page 11-11
LOS, S, FFS, vp - Exhibits 11-2, 11-3       
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BASIC FREEWAY SEGMENTS WORKSHEET 
 
General Information Site Information 
Analyst SP Highway/Direction of Travel I-4 WB 

Agency or Company HDR Inc. From/To 101 HOV Off to Street B to HOV 
Off at SR 536 

Date Performed 8/21/2014 11:27:50 AM Jurisdiction Off at SR 536 
Analysis Time Period PM Analysis Year 2020 
Project Description    I-4 SAMR Re-Eval 

Oper.(LOS) Des.(N) Planning Data 

Flow Inputs
Volume, V 1506  veh/h Peak-Hour Factor, PHF 0.95 
 AADT veh/day %Trucks and Buses, PT 5 
Peak-Hr Prop. of AADT, K %RVs, PR 0 
Peak-Hr Direction Prop, D General Terrain: Level 
DDHV = AADT x K x D  veh/h Grade      %       Length mi 
                       Up/Down %

Calculate Flow Adjustments
 fp 0.85  ER 1.2 
 ET 1.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.976 

Speed Inputs Calc Speed Adj and FFS
Lane Width 12.0 ft 
Rt-Side Lat. Clearance 6.0 ft 
Number of Lanes, N 2 
Total Ramp Density, TRD 0.50  ramps/mi 
FFS (measured) mph 
Base free-flow Speed, BFFS 75.4 mph 

 fLW 0.0 mph 
 fLC 0.0 mph 
 TRD Adjustment 1.8 mph 

 FFS 73.6 mph 

LOS and Performance Measures Design (N)

Operational (LOS)
vp = (V or DDHV) / (PHF x N x fHV x fp)956 pc/h/ln

S 75.0 mph 
D = vp / S 12.7 pc/mi/ln 
LOS B 

Design (N) 
Design LOS
vp = (V or DDHV) / (PHF x N x fHV x fp) pc/h/ln
S mph 
D = vp / S pc/mi/ln 
Required Number of Lanes, N

Glossary Factor Location
N  - Number of lanes                 S   - Speed
V   - Hourly volume                   D   - Density
vp   - Flow rate                          FFS - Free-flow speed
LOS   - Level of service            BFFS - Base free-flow speed
DDHV - Directional design hour volume  

ER - Exhibits 11-10, 11-12       fLW - Exhibit 11-8
ET - Exhibits 11-10, 11-11, 11-13       fLC - Exhibit 11-9
fp - Page 11-18       TRD - Page 11-11
LOS, S, FFS, vp - Exhibits 11-2, 11-3       
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BASIC FREEWAY SEGMENTS WORKSHEET 
 
General Information Site Information 
Analyst SP Highway/Direction of Travel I-4 WB 

Agency or Company HDR Inc. From/To 102 HOV Off at SR 536 to HOV 
On at SR 536 

Date Performed 8/21/2014 11:27:50 AM Jurisdiction at SR 536 
Analysis Time Period PM Analysis Year 2020 
Project Description    I-4 SAMR Re-Eval 

Oper.(LOS) Des.(N) Planning Data 

Flow Inputs
Volume, V 620  veh/h Peak-Hour Factor, PHF 0.95 
 AADT veh/day %Trucks and Buses, PT 5 
Peak-Hr Prop. of AADT, K %RVs, PR 0 
Peak-Hr Direction Prop, D General Terrain: Level 
DDHV = AADT x K x D  veh/h Grade      %       Length mi 
                       Up/Down %

Calculate Flow Adjustments
 fp 0.85  ER 1.2 
 ET 1.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.976 

Speed Inputs Calc Speed Adj and FFS
Lane Width 12.0 ft 
Rt-Side Lat. Clearance 6.0 ft 
Number of Lanes, N 2 
Total Ramp Density, TRD 0.33  ramps/mi 
FFS (measured) mph 
Base free-flow Speed, BFFS 75.4 mph 

 fLW 0.0 mph 
 fLC 0.0 mph 
 TRD Adjustment 1.3 mph 

 FFS 74.1 mph 

LOS and Performance Measures Design (N)

Operational (LOS)
vp = (V or DDHV) / (PHF x N x fHV x fp)393 pc/h/ln

S 75.0 mph 
D = vp / S 5.2 pc/mi/ln 
LOS A 

Design (N) 
Design LOS
vp = (V or DDHV) / (PHF x N x fHV x fp) pc/h/ln
S mph 
D = vp / S pc/mi/ln 
Required Number of Lanes, N

Glossary Factor Location
N  - Number of lanes                 S   - Speed
V   - Hourly volume                   D   - Density
vp   - Flow rate                          FFS - Free-flow speed
LOS   - Level of service            BFFS - Base free-flow speed
DDHV - Directional design hour volume  

ER - Exhibits 11-10, 11-12       fLW - Exhibit 11-8
ET - Exhibits 11-10, 11-11, 11-13       fLC - Exhibit 11-9
fp - Page 11-18       TRD - Page 11-11
LOS, S, FFS, vp - Exhibits 11-2, 11-3       
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BASIC FREEWAY SEGMENTS WORKSHEET 
 
General Information Site Information 
Analyst SP Highway/Direction of Travel I-4 WB 

Agency or Company HDR Inc. From/To 103 HOV On at SR 536 to HOV 
Off north of World Drive 

Date Performed 8/21/2014 11:27:50 AM Jurisdiction north of World Drive 
Analysis Time Period PM Analysis Year 2020 
Project Description    I-4 SAMR Re-Eval 

Oper.(LOS) Des.(N) Planning Data 

Flow Inputs
Volume, V 1007  veh/h Peak-Hour Factor, PHF 0.95 
 AADT veh/day %Trucks and Buses, PT 5 
Peak-Hr Prop. of AADT, K %RVs, PR 0 
Peak-Hr Direction Prop, D General Terrain: Level 
DDHV = AADT x K x D  veh/h Grade      %       Length mi 
                       Up/Down %

Calculate Flow Adjustments
 fp 0.85  ER 1.2 
 ET 1.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.976 

Speed Inputs Calc Speed Adj and FFS
Lane Width 12.0 ft 
Rt-Side Lat. Clearance 6.0 ft 
Number of Lanes, N 2 
Total Ramp Density, TRD 0.33  ramps/mi 
FFS (measured) mph 
Base free-flow Speed, BFFS 75.4 mph 

 fLW 0.0 mph 
 fLC 0.0 mph 
 TRD Adjustment 1.3 mph 

 FFS 74.1 mph 

LOS and Performance Measures Design (N)

Operational (LOS)
vp = (V or DDHV) / (PHF x N x fHV x fp)639 pc/h/ln

S 75.0 mph 
D = vp / S 8.5 pc/mi/ln 
LOS A 

Design (N) 
Design LOS
vp = (V or DDHV) / (PHF x N x fHV x fp) pc/h/ln
S mph 
D = vp / S pc/mi/ln 
Required Number of Lanes, N

Glossary Factor Location
N  - Number of lanes                 S   - Speed
V   - Hourly volume                   D   - Density
vp   - Flow rate                          FFS - Free-flow speed
LOS   - Level of service            BFFS - Base free-flow speed
DDHV - Directional design hour volume  

ER - Exhibits 11-10, 11-12       fLW - Exhibit 11-8
ET - Exhibits 11-10, 11-11, 11-13       fLC - Exhibit 11-9
fp - Page 11-18       TRD - Page 11-11
LOS, S, FFS, vp - Exhibits 11-2, 11-3       
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BASIC FREEWAY SEGMENTS WORKSHEET 
 
General Information Site Information 
Analyst SP Highway/Direction of Travel I-4 WB 

Agency or Company HDR Inc. From/To 15 US 192 Off Ramp to I-4 On 
Ramp from Osceola Parkway 

Date Performed 8/21/2014 11:27:50 AM Jurisdiction mp from Osceola Parkway 
Analysis Time Period PM Analysis Year 2020 
Project Description    I-4 SAMR Re-Eval 

Oper.(LOS) Des.(N) Planning Data 

Flow Inputs
Volume, V 841  veh/h Peak-Hour Factor, PHF 0.95 
 AADT veh/day %Trucks and Buses, PT 3 
Peak-Hr Prop. of AADT, K %RVs, PR 0 
Peak-Hr Direction Prop, D General Terrain: Level 
DDHV = AADT x K x D  veh/h Grade      %       Length mi 
                       Up/Down %

Calculate Flow Adjustments
 fp 0.85  ER 1.2 
 ET 1.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.985 

Speed Inputs Calc Speed Adj and FFS
Lane Width 12.0 ft 
Rt-Side Lat. Clearance 6.0 ft 
Number of Lanes, N 3 
Total Ramp Density, TRD 0.83  ramps/mi 
FFS (measured) mph 
Base free-flow Speed, BFFS 75.4 mph 

 fLW 0.0 mph 
 fLC 0.0 mph 
 TRD Adjustment 2.8 mph 

 FFS 72.6 mph 

LOS and Performance Measures Design (N)

Operational (LOS)
vp = (V or DDHV) / (PHF x N x fHV x fp)352 pc/h/ln

S 75.0 mph 
D = vp / S 4.7 pc/mi/ln 
LOS A 

Design (N) 
Design LOS
vp = (V or DDHV) / (PHF x N x fHV x fp) pc/h/ln
S mph 
D = vp / S pc/mi/ln 
Required Number of Lanes, N

Glossary Factor Location
N  - Number of lanes                 S   - Speed
V   - Hourly volume                   D   - Density
vp   - Flow rate                          FFS - Free-flow speed
LOS   - Level of service            BFFS - Base free-flow speed
DDHV - Directional design hour volume  

ER - Exhibits 11-10, 11-12       fLW - Exhibit 11-8
ET - Exhibits 11-10, 11-11, 11-13       fLC - Exhibit 11-9
fp - Page 11-18       TRD - Page 11-11
LOS, S, FFS, vp - Exhibits 11-2, 11-3       
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BASIC FREEWAY SEGMENTS WORKSHEET 
 
General Information Site Information 
Analyst SP Highway/Direction of Travel I-4 WB 

Agency or Company HDR Inc. From/To Edge of Study Area to I-4 On 
Ramp from CD System 

Date Performed 8/21/2014 11:27:50 AM Jurisdiction mp from CD System 
Analysis Time Period PM Analysis Year 2020 
Project Description    I-4 SAMR Re-Eval 

Oper.(LOS) Des.(N) Planning Data 

Flow Inputs
Volume, V 5565  veh/h Peak-Hour Factor, PHF 0.95 
 AADT veh/day %Trucks and Buses, PT 3 
Peak-Hr Prop. of AADT, K %RVs, PR 0 
Peak-Hr Direction Prop, D General Terrain: Level 
DDHV = AADT x K x D  veh/h Grade      %       Length mi 
                       Up/Down %

Calculate Flow Adjustments
 fp 0.85  ER 1.2 
 ET 1.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.985 

Speed Inputs Calc Speed Adj and FFS
Lane Width 12.0 ft 
Rt-Side Lat. Clearance 6.0 ft 
Number of Lanes, N 3 
Total Ramp Density, TRD 0.83  ramps/mi 
FFS (measured) mph 
Base free-flow Speed, BFFS 75.4 mph 

 fLW 0.0 mph 
 fLC 0.0 mph 
 TRD Adjustment 2.8 mph 

 FFS 72.6 mph 

LOS and Performance Measures Design (N)

Operational (LOS)
vp = (V or DDHV) / (PHF x N x fHV x fp)2332 pc/h/ln

S 55.4 mph 
D = vp / S 42.1 pc/mi/ln 
LOS E 

Design (N) 
Design LOS
vp = (V or DDHV) / (PHF x N x fHV x fp) pc/h/ln
S mph 
D = vp / S pc/mi/ln 
Required Number of Lanes, N

Glossary Factor Location
N  - Number of lanes                 S   - Speed
V   - Hourly volume                   D   - Density
vp   - Flow rate                          FFS - Free-flow speed
LOS   - Level of service            BFFS - Base free-flow speed
DDHV - Directional design hour volume  

ER - Exhibits 11-10, 11-12       fLW - Exhibit 11-8
ET - Exhibits 11-10, 11-11, 11-13       fLC - Exhibit 11-9
fp - Page 11-18       TRD - Page 11-11
LOS, S, FFS, vp - Exhibits 11-2, 11-3       
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BASIC FREEWAY SEGMENTS WORKSHEET 
 
General Information Site Information 
Analyst SP Highway/Direction of Travel I-4 WB 

Agency or Company HDR Inc. From/To I-4 On Ramp from CD System 
to I-4 On Ramp from SR 535 

Date Performed 8/21/2014 11:27:50 AM Jurisdiction -4 On Ramp from SR 535 
Analysis Time Period PM Analysis Year 2020 
Project Description    I-4 SAMR Re-Eval 

Oper.(LOS) Des.(N) Planning Data 

Flow Inputs
Volume, V 6448  veh/h Peak-Hour Factor, PHF 0.95 
 AADT veh/day %Trucks and Buses, PT 3 
Peak-Hr Prop. of AADT, K %RVs, PR 0 
Peak-Hr Direction Prop, D General Terrain: Level 
DDHV = AADT x K x D  veh/h Grade      %       Length mi 
                       Up/Down %

Calculate Flow Adjustments
 fp 0.85  ER 1.2 
 ET 1.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.985 

Speed Inputs Calc Speed Adj and FFS
Lane Width 12.0 ft 
Rt-Side Lat. Clearance 6.0 ft 
Number of Lanes, N 3 
Total Ramp Density, TRD 0.50  ramps/mi 
FFS (measured) mph 
Base free-flow Speed, BFFS 75.4 mph 

 fLW 0.0 mph 
 fLC 0.0 mph 
 TRD Adjustment 1.8 mph 

 FFS 73.6 mph 

LOS and Performance Measures Design (N)

Operational (LOS)
vp = (V or DDHV) / (PHF x N x fHV x fp)2702 pc/h/ln

S 42.9 mph 
D = vp / S 62.9 pc/mi/ln 
LOS F 

Design (N) 
Design LOS
vp = (V or DDHV) / (PHF x N x fHV x fp) pc/h/ln
S mph 
D = vp / S pc/mi/ln 
Required Number of Lanes, N

Glossary Factor Location
N  - Number of lanes                 S   - Speed
V   - Hourly volume                   D   - Density
vp   - Flow rate                          FFS - Free-flow speed
LOS   - Level of service            BFFS - Base free-flow speed
DDHV - Directional design hour volume  

ER - Exhibits 11-10, 11-12       fLW - Exhibit 11-8
ET - Exhibits 11-10, 11-11, 11-13       fLC - Exhibit 11-9
fp - Page 11-18       TRD - Page 11-11
LOS, S, FFS, vp - Exhibits 11-2, 11-3       
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BASIC FREEWAY SEGMENTS WORKSHEET 
 
General Information Site Information 
Analyst SP Highway/Direction of Travel I-4 WB 

Agency or Company HDR Inc. From/To I-4 On Ramp from SR 535 to 
SR 536 Off Ramp 

Date Performed 8/21/2014 11:27:50 AM Jurisdiction 36 Off Ramp 
Analysis Time Period PM Analysis Year 2020 
Project Description    I-4 SAMR Re-Eval 

Oper.(LOS) Des.(N) Planning Data 

Flow Inputs
Volume, V 7297  veh/h Peak-Hour Factor, PHF 0.95 
 AADT veh/day %Trucks and Buses, PT 3 
Peak-Hr Prop. of AADT, K %RVs, PR 0 
Peak-Hr Direction Prop, D General Terrain: Level 
DDHV = AADT x K x D  veh/h Grade      %       Length mi 
                       Up/Down %

Calculate Flow Adjustments
 fp 0.85  ER 1.2 
 ET 1.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.985 

Speed Inputs Calc Speed Adj and FFS
Lane Width 12.0 ft 
Rt-Side Lat. Clearance 6.0 ft 
Number of Lanes, N 4 
Total Ramp Density, TRD 0.50  ramps/mi 
FFS (measured) mph 
Base free-flow Speed, BFFS 75.4 mph 

 fLW 0.0 mph 
 fLC 0.0 mph 
 TRD Adjustment 1.8 mph 

 FFS 73.6 mph 

LOS and Performance Measures Design (N)

Operational (LOS)
vp = (V or DDHV) / (PHF x N x fHV x fp)2293 pc/h/ln

S 56.5 mph 
D = vp / S 40.6 pc/mi/ln 
LOS E 

Design (N) 
Design LOS
vp = (V or DDHV) / (PHF x N x fHV x fp) pc/h/ln
S mph 
D = vp / S pc/mi/ln 
Required Number of Lanes, N

Glossary Factor Location
N  - Number of lanes                 S   - Speed
V   - Hourly volume                   D   - Density
vp   - Flow rate                          FFS - Free-flow speed
LOS   - Level of service            BFFS - Base free-flow speed
DDHV - Directional design hour volume  

ER - Exhibits 11-10, 11-12       fLW - Exhibit 11-8
ET - Exhibits 11-10, 11-11, 11-13       fLC - Exhibit 11-9
fp - Page 11-18       TRD - Page 11-11
LOS, S, FFS, vp - Exhibits 11-2, 11-3       
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BASIC FREEWAY SEGMENTS WORKSHEET 
 
General Information Site Information 
Analyst SP Highway/Direction of Travel I-4 WB 

Agency or Company HDR Inc. From/To Osceola Parkway Off Ramp to 
Edge of Study Area 

Date Performed 8/21/2014 11:27:50 AM Jurisdiction e of Study Area 
Analysis Time Period PM Analysis Year 2020 
Project Description    I-4 SAMR Re-Eval 

Oper.(LOS) Des.(N) Planning Data 

Flow Inputs
Volume, V 3980  veh/h Peak-Hour Factor, PHF 0.95 
 AADT veh/day %Trucks and Buses, PT 3 
Peak-Hr Prop. of AADT, K %RVs, PR 0 
Peak-Hr Direction Prop, D General Terrain: Level 
DDHV = AADT x K x D  veh/h Grade      %       Length mi 
                       Up/Down %

Calculate Flow Adjustments
 fp 0.85  ER 1.2 
 ET 1.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.985 

Speed Inputs Calc Speed Adj and FFS
Lane Width 12.0 ft 
Rt-Side Lat. Clearance 6.0 ft 
Number of Lanes, N 3 
Total Ramp Density, TRD 0.83  ramps/mi 
FFS (measured) mph 
Base free-flow Speed, BFFS 75.4 mph 

 fLW 0.0 mph 
 fLC 0.0 mph 
 TRD Adjustment 2.8 mph 

 FFS 72.6 mph 

LOS and Performance Measures Design (N)

Operational (LOS)
vp = (V or DDHV) / (PHF x N x fHV x fp)1668 pc/h/ln

S 70.1 mph 
D = vp / S 23.8 pc/mi/ln 
LOS C 

Design (N) 
Design LOS
vp = (V or DDHV) / (PHF x N x fHV x fp) pc/h/ln
S mph 
D = vp / S pc/mi/ln 
Required Number of Lanes, N

Glossary Factor Location
N  - Number of lanes                 S   - Speed
V   - Hourly volume                   D   - Density
vp   - Flow rate                          FFS - Free-flow speed
LOS   - Level of service            BFFS - Base free-flow speed
DDHV - Directional design hour volume  

ER - Exhibits 11-10, 11-12       fLW - Exhibit 11-8
ET - Exhibits 11-10, 11-11, 11-13       fLC - Exhibit 11-9
fp - Page 11-18       TRD - Page 11-11
LOS, S, FFS, vp - Exhibits 11-2, 11-3       
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BASIC FREEWAY SEGMENTS WORKSHEET 
 
General Information Site Information 
Analyst SP Highway/Direction of Travel I-4 WB 

Agency or Company HDR Inc. From/To SR 536 Off Ramp to Osceola 
Parkway Off Ramp 

Date Performed 8/21/2014 11:27:50 AM Jurisdiction way Off Ramp 
Analysis Time Period PM Analysis Year 2020 
Project Description    I-4 SAMR Re-Eval 

Oper.(LOS) Des.(N) Planning Data 

Flow Inputs
Volume, V 5570  veh/h Peak-Hour Factor, PHF 0.95 
 AADT veh/day %Trucks and Buses, PT 3 
Peak-Hr Prop. of AADT, K %RVs, PR 0 
Peak-Hr Direction Prop, D General Terrain: Level 
DDHV = AADT x K x D  veh/h Grade      %       Length mi 
                       Up/Down %

Calculate Flow Adjustments
 fp 0.85  ER 1.2 
 ET 1.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.985 

Speed Inputs Calc Speed Adj and FFS
Lane Width 12.0 ft 
Rt-Side Lat. Clearance 6.0 ft 
Number of Lanes, N 3 
Total Ramp Density, TRD 0.67  ramps/mi 
FFS (measured) mph 
Base free-flow Speed, BFFS 75.4 mph 

 fLW 0.0 mph 
 fLC 0.0 mph 
 TRD Adjustment 2.3 mph 

 FFS 73.1 mph 

LOS and Performance Measures Design (N)

Operational (LOS)
vp = (V or DDHV) / (PHF x N x fHV x fp)2334 pc/h/ln

S 55.3 mph 
D = vp / S 42.2 pc/mi/ln 
LOS E 

Design (N) 
Design LOS
vp = (V or DDHV) / (PHF x N x fHV x fp) pc/h/ln
S mph 
D = vp / S pc/mi/ln 
Required Number of Lanes, N

Glossary Factor Location
N  - Number of lanes                 S   - Speed
V   - Hourly volume                   D   - Density
vp   - Flow rate                          FFS - Free-flow speed
LOS   - Level of service            BFFS - Base free-flow speed
DDHV - Directional design hour volume  

ER - Exhibits 11-10, 11-12       fLW - Exhibit 11-8
ET - Exhibits 11-10, 11-11, 11-13       fLC - Exhibit 11-9
fp - Page 11-18       TRD - Page 11-11
LOS, S, FFS, vp - Exhibits 11-2, 11-3       
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                         RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information 
Analyst SP  Freeway/Dir of Travel I-4 EB  
Agency or Company HDR Inc.  Junction 1 Osceola Parkway Off Ramp  
Date Performed 8/21/2014 11:27:50 AM  Jurisdiction FDOT  
Analysis Time Period PM  Analysis Year 2016  
Project Description    I-4 SAMR Re-Eval 

Inputs
Upstream Adj Ramp

Yes On

No Off

Lup = 1853   ft 

Vu = 775  veh/h 

Freeway Number of Lanes, N 3 

Ramp Number of Lanes, N 1 

Acceleration Lane Length, LA

Deceleration Lane Length LD 1500 

Freeway Volume, VF 3493 

Ramp Volume, VR 304 

Freeway Free-Flow Speed, SFF 65.0 

Ramp Free-Flow Speed, SFR 35.0 

Downstream Adj 
Ramp

Yes On

No Off

Ldown =   ft 

VD =  veh/h

Conversion to pc/h Under Base Conditions
 (pc/h) V 

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp
 Freeway 3493   0.95  Level  3  0  0.985  0.85  4391  
 Ramp 304   0.95  Level  3  0  0.985  0.85  382  
 UpStream 775   0.95  Level  3  0  0.985  0.85  974  
 DownStream          

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )

LEQ =  (Equation 13-6 or 13-7)
PFM =  using Equation   (Exhibit 13-6) 

V12 =  pc/h 
V3 or Vav34  pc/h (Equation 13-14 or 13-17)
 Is V3 or Vav34 > 2,700 pc/h? Yes No 
 Is V3 or Vav34 > 1.5 * V12/2 Yes No 

If Yes,V12a =  pc/h (Equation 13-16, 13-18, or 
13-19)

      V12 = VR + (VF - VR)PFD
LEQ = 6813.05  (Equation 13-12 or 13-13) 
PFD = 0.633  using Equation (Exhibit 13-7) 

V12 = 2918  pc/h 
V3 or Vav34 1473  pc/h (Equation 13-14 or 13-17)
 Is V3 or Vav34 > 2,700 pc/h? Yes No 
 Is V3 or Vav34 > 1.5 * V12/2 Yes No 

If Yes,V12a =  pc/h (Equation 13-16, 13-18, or 13-
19)

Capacity Checks Capacity Checks
 Actual Capacity LOS F?  Actual Capacity LOS F?

VFO   Exhibit 13-8   

VF 4391  Exhibit 13-8 7050 No  
VFO = VF - VR 4009  Exhibit 13-8 7050  No  

VR 382  Exhibit 13-10 2000 No  

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
 Actual Max Desirable Violation? Actual Max Desirable Violation? 

VR12   Exhibit 13-8   V12 2918  Exhibit 13-8 4400:All No  
Level of Service Determination (if not F) Level of Service Determination (if not F)

DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA

DR = (pc/mi/ln) 
LOS = (Exhibit 13-2) 

DR = 4.252 + 0.0086 V12 - 0.009 LD 
DR = 15.8 (pc/mi/ln) 
LOS = B (Exhibit 13-2) 

Speed Determination Speed Determination
MS = (Exibit 13-11) 
SR= mph (Exhibit 13-11) 
S0= mph (Exhibit 13-11) 
S = mph (Exhibit 13-13) 

Ds = 0.462 (Exhibit 13-12) 
SR= 54.4 mph (Exhibit 13-12) 
S0= 69.5 mph (Exhibit 13-12) 
S = 58.6 mph (Exhibit 13-13) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information 
Analyst SP  Freeway/Dir of Travel I-4 EB  
Agency or Company HDR Inc.  Junction  
Date Performed 8/21/2014 11:27:50 AM  Jurisdiction FDOT  
Analysis Time Period PM  Analysis Year 2016  
Project Description    I-4 SAMR Re-Eval 

Inputs
Upstream Adj Ramp

Yes On

No Off

Lup = 5752   ft 

Vu = 672  veh/h 

Freeway Number of Lanes, N 3 

Ramp Number of Lanes, N 1 

Acceleration Lane Length, LA 1500 

Deceleration Lane Length LD

Freeway Volume, VF 3125 

Ramp Volume, VR 845 

Freeway Free-Flow Speed, SFF 65.0 

Ramp Free-Flow Speed, SFR 50.0 

Downstream Adj 
Ramp

Yes On

No Off

Ldown =   ft 

VD =  veh/h

Conversion to pc/h Under Base Conditions
 (pc/h) V 

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 3125   0.95  Level  3  0  0.985  0.85  3928  
 Ramp 845   0.95  Level  3  0  0.985  0.85  1062  
 UpStream 672   0.95  Level  3  0  0.985  0.85  845  
 DownStream          

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )

LEQ = 1946.86   (Equation 13-6 or 13-7)
PFM = 0.619   using Equation  (Exhibit 13-6) 

V12 = 2433   pc/h 

V3 or Vav34
1495   pc/h (Equation 13-14 or 13-
17)

 Is V3 or Vav34 > 2,700 pc/h? Yes No 
 Is V3 or Vav34 > 1.5 * V12/2 Yes No 

If Yes,V12a =   pc/h (Equation 13-16, 13-18, or 
13-19)

      V12 = VR + (VF - VR)PFD
LEQ =   (Equation 13-12 or 13-13) 
PFD =   using Equation (Exhibit 13-7) 

V12 =   pc/h 
V3 or Vav34   pc/h (Equation 13-14 or 13-17)

 Is V3 or Vav34 > 2,700 pc/h? Yes No 
 Is V3 or Vav34 > 1.5 * V12/2 Yes No 

If Yes,V12a =   pc/h (Equation 13-16, 13-18, or 
13-19)

Capacity Checks Capacity Checks
 Actual Capacity LOS F?  Actual Capacity LOS F?

VFO 4990  Exhibit 13-8  No 

VF  Exhibit 13-8   
VFO = VF - VR  Exhibit 13-8   

VR  Exhibit 13-
10  

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
 Actual Max Desirable Violation? Actual Max Desirable Violation? 

VR12 3495   Exhibit 13-8 4600:All No V12  Exhibit 13-8   

Level of Service Determination (if not F) Level of Service Determination (if not F)
DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA

DR = 22.8 (pc/mi/ln) 

LOS = C (Exhibit 13-2) 

DR = 4.252 + 0.0086 V12 - 0.009 LD

DR = (pc/mi/ln)
LOS = (Exhibit 13-2) 

Speed Determination Speed Determination
MS = 0.300 (Exibit 13-11) Ds = (Exhibit 13-12) 
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SR= 58.1 mph (Exhibit 13-11) 

S0= 61.4 mph (Exhibit 13-11) 
S = 59.1 mph (Exhibit 13-13) 

SR= mph (Exhibit 13-12) 

S0= mph (Exhibit 13-12) 

S = mph (Exhibit 13-13) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information 
Analyst SP  Freeway/Dir of Travel I-4 EB  
Agency or Company HDR Inc.  Junction  
Date Performed 8/21/2014 11:27:50 AM  Jurisdiction FDOT  
Analysis Time Period PM  Analysis Year 2016  
Project Description    I-4 SAMR Re-Eval 

Inputs
Upstream Adj Ramp

Yes On

No Off

Lup =   ft 

Vu =  veh/h 

Freeway Number of Lanes, N 3 

Ramp Number of Lanes, N 1 

Acceleration Lane Length, LA 1500 

Deceleration Lane Length LD

Freeway Volume, VF 3125 

Ramp Volume, VR 845 

Freeway Free-Flow Speed, SFF 65.0 

Ramp Free-Flow Speed, SFR 50.0 

Downstream Adj 
Ramp

Yes On

No Off

Ldown = 2604   ft 

VD = 1949  veh/h

Conversion to pc/h Under Base Conditions
 (pc/h) V 

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 3125   0.95  Level  3  0  0.985  0.85  3928  
 Ramp 845   0.95  Level  3  0  0.985  0.85  1062  
 UpStream          
 DownStream 1949   0.95  Level  3  0  0.985  0.85  2450  

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )

LEQ =   (Equation 13-6 or 13-7)
PFM = 0.619   using Equation  (Exhibit 13-6) 

V12 = 2433   pc/h 

V3 or Vav34
1495   pc/h (Equation 13-14 or 13-
17)

 Is V3 or Vav34 > 2,700 pc/h? Yes No 
 Is V3 or Vav34 > 1.5 * V12/2 Yes No 

If Yes,V12a =   pc/h (Equation 13-16, 13-18, or 
13-19)

      V12 = VR + (VF - VR)PFD
LEQ =   (Equation 13-12 or 13-13) 
PFD =   using Equation (Exhibit 13-7) 

V12 =   pc/h 
V3 or Vav34   pc/h (Equation 13-14 or 13-17)

 Is V3 or Vav34 > 2,700 pc/h? Yes No 
 Is V3 or Vav34 > 1.5 * V12/2 Yes No 

If Yes,V12a =   pc/h (Equation 13-16, 13-18, or 
13-19)

Capacity Checks Capacity Checks
 Actual Capacity LOS F?  Actual Capacity LOS F?

VFO 4990  Exhibit 13-8  No 

VF  Exhibit 13-8   
VFO = VF - VR  Exhibit 13-8   

VR  Exhibit 13-
10  

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
 Actual Max Desirable Violation? Actual Max Desirable Violation? 

VR12 3495   Exhibit 13-8 4600:All No V12  Exhibit 13-8   

Level of Service Determination (if not F) Level of Service Determination (if not F)
DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA

DR = 22.8 (pc/mi/ln) 

LOS = C (Exhibit 13-2) 

DR = 4.252 + 0.0086 V12 - 0.009 LD

DR = (pc/mi/ln)
LOS = (Exhibit 13-2) 

Speed Determination Speed Determination
MS = 0.300 (Exibit 13-11) Ds = (Exhibit 13-12) 
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SR= 58.1 mph (Exhibit 13-11) 

S0= 61.4 mph (Exhibit 13-11) 
S = 59.1 mph (Exhibit 13-13) 

SR= mph (Exhibit 13-12) 

S0= mph (Exhibit 13-12) 

S = mph (Exhibit 13-13) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information 
Analyst SP  Freeway/Dir of Travel I-4 EB  
Agency or Company HDR Inc.  Junction I-4 On Ramp from SR 535 EB  
Date Performed 8/21/2014 11:27:50 AM  Jurisdiction FDOT  
Analysis Time Period PM  Analysis Year 2016  
Project Description    I-4 SAMR Re-Eval 

Inputs
Upstream Adj Ramp

Yes On

No Off

Lup =   ft 

Vu =  veh/h 

Freeway Number of Lanes, N 3 

Ramp Number of Lanes, N 1 

Acceleration Lane Length, LA 1500 

Deceleration Lane Length LD

Freeway Volume, VF 5571 

Ramp Volume, VR 793 

Freeway Free-Flow Speed, SFF 65.0 

Ramp Free-Flow Speed, SFR 50.0 

Downstream Adj 
Ramp

Yes On

No Off

Ldown = 4664   ft 

VD = 495  veh/h

Conversion to pc/h Under Base Conditions
 (pc/h) V 

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 5571   0.95  Level  3  0  0.985  0.85  7003  
 Ramp 793   0.95  Level  3  0  0.985  0.85  997  
 UpStream          
 DownStream 495   0.95  Level  3  0  0.985  0.85  622  

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )

LEQ =   (Equation 13-6 or 13-7)
PFM = 0.619   using Equation  (Exhibit 13-6) 

V12 = 4338   pc/h 

V3 or Vav34
2665   pc/h (Equation 13-14 or 13-
17)

 Is V3 or Vav34 > 2,700 pc/h? Yes No 
 Is V3 or Vav34 > 1.5 * V12/2 Yes No 

If Yes,V12a =   pc/h (Equation 13-16, 13-18, or 
13-19)

      V12 = VR + (VF - VR)PFD
LEQ =   (Equation 13-12 or 13-13) 
PFD =   using Equation (Exhibit 13-7) 

V12 =   pc/h 
V3 or Vav34   pc/h (Equation 13-14 or 13-17)

 Is V3 or Vav34 > 2,700 pc/h? Yes No 
 Is V3 or Vav34 > 1.5 * V12/2 Yes No 

If Yes,V12a =   pc/h (Equation 13-16, 13-18, or 
13-19)

Capacity Checks Capacity Checks
 Actual Capacity LOS F?  Actual Capacity LOS F?

VFO 8000  Exhibit 13-8  Yes 

VF  Exhibit 13-8   
VFO = VF - VR  Exhibit 13-8   

VR  Exhibit 13-
10  

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
 Actual Max Desirable Violation? Actual Max Desirable Violation? 

VR12 5335   Exhibit 13-8 4600:All Yes V12  Exhibit 13-8   

Level of Service Determination (if not F) Level of Service Determination (if not F)
DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA

DR = 37.2 (pc/mi/ln) 

LOS = F (Exhibit 13-2) 

DR = 4.252 + 0.0086 V12 - 0.009 LD

DR = (pc/mi/ln)
LOS = (Exhibit 13-2) 

Speed Determination Speed Determination
MS = 0.980 (Exibit 13-11) Ds = (Exhibit 13-12) 
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SR= 42.5 mph (Exhibit 13-11) 

S0= 56.3 mph (Exhibit 13-11) 
S = 46.2 mph (Exhibit 13-13) 

SR= mph (Exhibit 13-12) 

S0= mph (Exhibit 13-12) 

S = mph (Exhibit 13-13) 

Copyright © 2012 University of Florida, All Rights Reserved      HCS2010TM   Version 6.40 Generated:  8/22/2014    1:36 PM

8/22/2014file://C:\Users\bleggett\AppData\Local\Temp\r2k9E90.tmp



RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information 
Analyst SP  Freeway/Dir of Travel I-4 EB  
Agency or Company HDR Inc.  Junction I-4 On Ramp from SR 535 WB  
Date Performed 8/21/2014 11:27:50 AM  Jurisdiction FDOT  
Analysis Time Period PM  Analysis Year 2016  
Project Description    I-4 SAMR Re-Eval 

Inputs
Upstream Adj Ramp

Yes On

No Off

Lup =   ft 

Vu =  veh/h 

Freeway Number of Lanes, N 3 

Ramp Number of Lanes, N 2 

Acceleration Lane Length, LA 975 

Deceleration Lane Length LD

Freeway Volume, VF 4607 

Ramp Volume, VR 964 

Freeway Free-Flow Speed, SFF 65.0 

Ramp Free-Flow Speed, SFR 50.0 

Downstream Adj 
Ramp

Yes On

No Off

Ldown =   ft 

VD =  veh/h

Conversion to pc/h Under Base Conditions
 (pc/h) V 

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 4607   0.95  Level  3  0  0.985  0.85  5791  
 Ramp 964   0.95  Level  3  0  0.985  0.85  1212  
 UpStream          
 DownStream          

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )

LEQ =   (Equation 13-6 or 13-7)
PFM = 0.555   using Equation  (Exhibit 13-6) 

V12 = 3214   pc/h 

V3 or Vav34
2577   pc/h (Equation 13-14 or 13-
17)

 Is V3 or Vav34 > 2,700 pc/h? Yes No 
 Is V3 or Vav34 > 1.5 * V12/2 Yes No 

If Yes,V12a = 3309   pc/h (Equation 13-16, 13-
18, or 13-19)

      V12 = VR + (VF - VR)PFD
LEQ =   (Equation 13-12 or 13-13) 
PFD =   using Equation (Exhibit 13-7) 

V12 =   pc/h 
V3 or Vav34   pc/h (Equation 13-14 or 13-17)

 Is V3 or Vav34 > 2,700 pc/h? Yes No 
 Is V3 or Vav34 > 1.5 * V12/2 Yes No 

If Yes,V12a =   pc/h (Equation 13-16, 13-18, or 
13-19)

Capacity Checks Capacity Checks
 Actual Capacity LOS F?  Actual Capacity LOS F?

VFO 7003  Exhibit 13-8  No 

VF  Exhibit 13-8  

VFO = VF - VR  Exhibit 13-8   

VR  Exhibit 13-
10   

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
 Actual Max Desirable Violation?  Actual Max Desirable Violation? 

VR12 4521   Exhibit 13-8 4600:All No V12  Exhibit 13-8  

Level of Service Determination (if not F) Level of Service Determination (if not F)
DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA

DR = 23.1 (pc/mi/ln) 

LOS = C (Exhibit 13-2) 

DR = 4.252 + 0.0086 V12 - 0.009 LD

DR = (pc/mi/ln)
LOS = (Exhibit 13-2) 

Speed Determination Speed Determination
MS = 0.407 (Exibit 13-11) Ds = (Exhibit 13-12) 
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SR= 55.6 mph (Exhibit 13-11) 

S0= 57.4 mph (Exhibit 13-11) 
S = 56.2 mph (Exhibit 13-13) 

SR= mph (Exhibit 13-12) 

S0= mph (Exhibit 13-12) 

S = mph (Exhibit 13-13) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information 
Analyst SP  Freeway/Dir of Travel I-4 EB  
Agency or Company HDR Inc.  Junction I-4 On Ramp from SR 536  
Date Performed 8/21/2014 11:27:50 AM  Jurisdiction FDOT  
Analysis Time Period PM  Analysis Year 2016  
Project Description    I-4 SAMR Re-Eval 

Inputs
Upstream Adj Ramp

Yes On

No Off

Lup =   ft 

Vu =  veh/h 

Freeway Number of Lanes, N 3 

Ramp Number of Lanes, N 2 

Acceleration Lane Length, LA 600 

Deceleration Lane Length LD

Freeway Volume, VF 3970 

Ramp Volume, VR 1949 

Freeway Free-Flow Speed, SFF 65.0 

Ramp Free-Flow Speed, SFR 50.0 

Downstream Adj 
Ramp

Yes On

No Off

Ldown =   ft 

VD =  veh/h

Conversion to pc/h Under Base Conditions
 (pc/h) V 

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 3970   0.95  Level  3  0  0.985  0.85  4990  
 Ramp 1949   0.95  Level  3  0  0.985  0.85  2450  
 UpStream          
 DownStream          

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )

LEQ =   (Equation 13-6 or 13-7)
PFM = 0.555   using Equation  (Exhibit 13-6) 

V12 = 2769   pc/h 

V3 or Vav34
2221   pc/h (Equation 13-14 or 13-
17)

 Is V3 or Vav34 > 2,700 pc/h? Yes No 
 Is V3 or Vav34 > 1.5 * V12/2 Yes No 

If Yes,V12a = 2851   pc/h (Equation 13-16, 13-
18, or 13-19)

      V12 = VR + (VF - VR)PFD
LEQ =   (Equation 13-12 or 13-13) 
PFD =   using Equation (Exhibit 13-7) 

V12 =   pc/h 
V3 or Vav34   pc/h (Equation 13-14 or 13-17)

 Is V3 or Vav34 > 2,700 pc/h? Yes No 
 Is V3 or Vav34 > 1.5 * V12/2 Yes No 

If Yes,V12a =   pc/h (Equation 13-16, 13-18, or 
13-19)

Capacity Checks Capacity Checks
 Actual Capacity LOS F?  Actual Capacity LOS F?

VFO 7440  Exhibit 13-8  Yes 

VF  Exhibit 13-8  

VFO = VF - VR  Exhibit 13-8   

VR  Exhibit 13-
10   

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
 Actual Max Desirable Violation?  Actual Max Desirable Violation? 

VR12 5301   Exhibit 13-8 4600:All Yes V12  Exhibit 13-8  

Level of Service Determination (if not F) Level of Service Determination (if not F)
DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA

DR = 28.8 (pc/mi/ln) 

LOS = F (Exhibit 13-2) 

DR = 4.252 + 0.0086 V12 - 0.009 LD

DR = (pc/mi/ln)
LOS = (Exhibit 13-2) 

Speed Determination Speed Determination
MS = 0.833 (Exibit 13-11) Ds = (Exhibit 13-12) 
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SR= 45.8 mph (Exhibit 13-11) 

S0= 59.1 mph (Exhibit 13-11) 
S = 49.0 mph (Exhibit 13-13) 

SR= mph (Exhibit 13-12) 

S0= mph (Exhibit 13-12) 

S = mph (Exhibit 13-13) 
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                         RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information 
Analyst SP  Freeway/Dir of Travel I-4 EB  
Agency or Company HDR Inc.  Junction SR 535 Off Ramp  
Date Performed 8/21/2014 11:27:50 AM  Jurisdiction FDOT  
Analysis Time Period PM  Analysis Year 2016  
Project Description    I-4 SAMR Re-Eval 

Inputs
Upstream Adj Ramp

Yes On

No Off

Lup = 1627   ft 

Vu = 1949  veh/h 

Freeway Number of Lanes, N 4 

Ramp Number of Lanes, N 1 

Acceleration Lane Length, LA

Deceleration Lane Length LD 1500 

Freeway Volume, VF 5919 

Ramp Volume, VR 1312 

Freeway Free-Flow Speed, SFF 65.0 

Ramp Free-Flow Speed, SFR 35.0 

Downstream Adj 
Ramp

Yes On

No Off

Ldown =   ft 

VD =  veh/h

Conversion to pc/h Under Base Conditions
 (pc/h) V 

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp
 Freeway 5919   0.95  Level  3  0  0.985  0.85  7440  
 Ramp 1312   0.95  Level  3  0  0.985  0.85  1649  
 UpStream 1949   0.95  Level  3  0  0.985  0.85  2450  
 DownStream          

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )

LEQ =  (Equation 13-6 or 13-7)
PFM =  using Equation   (Exhibit 13-6) 

V12 =  pc/h 
V3 or Vav34  pc/h (Equation 13-14 or 13-17)
 Is V3 or Vav34 > 2,700 pc/h? Yes No 
 Is V3 or Vav34 > 1.5 * V12/2 Yes No 

If Yes,V12a =  pc/h (Equation 13-16, 13-18, or 
13-19)

      V12 = VR + (VF - VR)PFD
LEQ =  (Equation 13-12 or 13-13) 
PFD = 0.436  using Equation (Exhibit 13-7) 

V12 = 4174  pc/h 
V3 or Vav34 1633  pc/h (Equation 13-14 or 13-17)
 Is V3 or Vav34 > 2,700 pc/h? Yes No 
 Is V3 or Vav34 > 1.5 * V12/2 Yes No 

If Yes,V12a =  pc/h (Equation 13-16, 13-18, or 13-
19)

Capacity Checks Capacity Checks
 Actual Capacity LOS F?  Actual Capacity LOS F?

VFO   Exhibit 13-8   

VF 7440  Exhibit 13-8 9400 No  
VFO = VF - VR 5791  Exhibit 13-8 9400  No  

VR 1649  Exhibit 13-10 2000 No  

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
 Actual Max Desirable Violation? Actual Max Desirable Violation? 

VR12   Exhibit 13-8   V12 4174  Exhibit 13-8 4400:All No  
Level of Service Determination (if not F) Level of Service Determination (if not F)

DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA

DR = (pc/mi/ln) 
LOS = (Exhibit 13-2) 

DR = 4.252 + 0.0086 V12 - 0.009 LD 
DR = 26.6 (pc/mi/ln) 
LOS = C (Exhibit 13-2) 

Speed Determination Speed Determination
MS = (Exibit 13-11) 
SR= mph (Exhibit 13-11) 
S0= mph (Exhibit 13-11) 
S = mph (Exhibit 13-13) 

Ds = 0.576 (Exhibit 13-12) 
SR= 51.7 mph (Exhibit 13-12) 
S0= 68.8 mph (Exhibit 13-12) 
S = 58.1 mph (Exhibit 13-13) 
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                         RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information 
Analyst SP  Freeway/Dir of Travel I-4 EB  
Agency or Company HDR Inc.  Junction SR 535 Off Ramp  
Date Performed 8/21/2014 11:27:50 AM  Jurisdiction FDOT  
Analysis Time Period PM  Analysis Year 2016  
Project Description    I-4 SAMR Re-Eval 

Inputs
Upstream Adj Ramp

Yes On

No Off

Lup =   ft 

Vu =  veh/h 

Freeway Number of Lanes, N 4 

Ramp Number of Lanes, N 1 

Acceleration Lane Length, LA

Deceleration Lane Length LD 1500 

Freeway Volume, VF 5919 

Ramp Volume, VR 1312 

Freeway Free-Flow Speed, SFF 65.0 

Ramp Free-Flow Speed, SFR 35.0 

Downstream Adj 
Ramp

Yes On

No Off

Ldown = 2725   ft 

VD = 964  veh/h

Conversion to pc/h Under Base Conditions
 (pc/h) V 

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp
 Freeway 5919   0.95  Level  3  0  0.985  0.85  7440  
 Ramp 1312   0.95  Level  3  0  0.985  0.85  1649  
 UpStream          
 DownStream 964   0.95  Level  3  0  0.985  0.85  1212  

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )

LEQ =  (Equation 13-6 or 13-7)
PFM =  using Equation   (Exhibit 13-6) 

V12 =  pc/h 
V3 or Vav34  pc/h (Equation 13-14 or 13-17)
 Is V3 or Vav34 > 2,700 pc/h? Yes No 
 Is V3 or Vav34 > 1.5 * V12/2 Yes No 

If Yes,V12a =  pc/h (Equation 13-16, 13-18, or 
13-19)

      V12 = VR + (VF - VR)PFD
LEQ =  (Equation 13-12 or 13-13) 
PFD = 0.436  using Equation (Exhibit 13-7) 

V12 = 4174  pc/h 
V3 or Vav34 1633  pc/h (Equation 13-14 or 13-17)
 Is V3 or Vav34 > 2,700 pc/h? Yes No 
 Is V3 or Vav34 > 1.5 * V12/2 Yes No 

If Yes,V12a =  pc/h (Equation 13-16, 13-18, or 13-
19)

Capacity Checks Capacity Checks
 Actual Capacity LOS F?  Actual Capacity LOS F?

VFO   Exhibit 13-8   

VF 7440  Exhibit 13-8 9400 No  
VFO = VF - VR 5791  Exhibit 13-8 9400  No  

VR 1649  Exhibit 13-10 2000 No  

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
 Actual Max Desirable Violation? Actual Max Desirable Violation? 

VR12   Exhibit 13-8   V12 4174  Exhibit 13-8 4400:All No  
Level of Service Determination (if not F) Level of Service Determination (if not F)

DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA

DR = (pc/mi/ln) 
LOS = (Exhibit 13-2) 

DR = 4.252 + 0.0086 V12 - 0.009 LD 
DR = 26.6 (pc/mi/ln) 
LOS = C (Exhibit 13-2) 

Speed Determination Speed Determination
MS = (Exibit 13-11) 
SR= mph (Exhibit 13-11) 
S0= mph (Exhibit 13-11) 
S = mph (Exhibit 13-13) 

Ds = 0.576 (Exhibit 13-12) 
SR= 51.7 mph (Exhibit 13-12) 
S0= 68.8 mph (Exhibit 13-12) 
S = 58.1 mph (Exhibit 13-13) 
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                         RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information 
Analyst SP  Freeway/Dir of Travel I-4 EB  
Agency or Company HDR Inc.  Junction SR 536 Off Ramp  
Date Performed 8/21/2014 11:27:50 AM  Jurisdiction FDOT  
Analysis Time Period PM  Analysis Year 2016  
Project Description    I-4 SAMR Re-Eval 

Inputs
Upstream Adj Ramp

Yes On

No Off

Lup =   ft 

Vu =  veh/h 

Freeway Number of Lanes, N 3 

Ramp Number of Lanes, N 2 

Acceleration Lane Length, LA

Deceleration Lane Length LD 1500 

Freeway Volume, VF 3797 

Ramp Volume, VR 672 

Freeway Free-Flow Speed, SFF 65.0 

Ramp Free-Flow Speed, SFR 35.0 

Downstream Adj 
Ramp

Yes On

No Off

Ldown =   ft 

VD =  veh/h

Conversion to pc/h Under Base Conditions
 (pc/h) V 

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp
 Freeway 3797   0.95  Level  3  0  0.985  0.85  4773  
 Ramp 672   0.95  Level  3  0  0.985  0.85  845  
 UpStream          
 DownStream          

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )

LEQ =  (Equation 13-6 or 13-7)
PFM =  using Equation   (Exhibit 13-6) 

V12 =  pc/h 
V3 or Vav34  pc/h (Equation 13-14 or 13-17)
 Is V3 or Vav34 > 2,700 pc/h? Yes No 
 Is V3 or Vav34 > 1.5 * V12/2 Yes No 

If Yes,V12a =  pc/h (Equation 13-16, 13-18, or 
13-19)

      V12 = VR + (VF - VR)PFD
LEQ =  (Equation 13-12 or 13-13) 
PFD = 0.450  using Equation (Exhibit 13-7) 

V12 = 2613  pc/h 
V3 or Vav34 2160  pc/h (Equation 13-14 or 13-17)
 Is V3 or Vav34 > 2,700 pc/h? Yes No 
 Is V3 or Vav34 > 1.5 * V12/2 Yes No 

If Yes,V12a = 2727  pc/h (Equation 13-16, 13-18, 
or 13-19)

Capacity Checks Capacity Checks
 Actual Capacity LOS F?  Actual Capacity LOS F?

VFO   Exhibit 13-8   

VF 4773  Exhibit 13-8 7050 No  
VFO = VF - VR 3928  Exhibit 13-8 7050 No  

VR 845  Exhibit 13-10 4000 No  

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
 Actual Max Desirable Violation? Actual Max Desirable Violation? 

VR12   Exhibit 13-8   V12 2613  Exhibit 13-8 4400:All No  
Level of Service Determination (if not F) Level of Service Determination (if not F)

DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA

DR = (pc/mi/ln) 
LOS = (Exhibit 13-2) 

DR = 4.252 + 0.0086 V12 - 0.009 LD

DR = 0.7 (pc/mi/ln)
LOS = A (Exhibit 13-2) 

Speed Determination Speed Determination
MS = (Exibit 13-11) 
SR= mph (Exhibit 13-11) 
S0= mph (Exhibit 13-11) 
S = mph (Exhibit 13-13) 

Ds = 0.504 (Exhibit 13-12) 
SR= 53.4 mph (Exhibit 13-12) 
S0= 67.2 mph (Exhibit 13-12) 
S = 58.6 mph (Exhibit 13-13) 
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                         RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information 
Analyst SP  Freeway/Dir of Travel I-4 WB  
Agency or Company HDR Inc.  Junction 13 US 192 Off Ramp  
Date Performed 8/21/2014 11:27:50 AM  Jurisdiction FDOT  
Analysis Time Period PM  Analysis Year 2016  
Project Description    I-4 SAMR Re-Eval 

Inputs
Upstream Adj Ramp

Yes On

No Off

Lup =   ft 

Vu =  veh/h 

Freeway Number of Lanes, N 4 

Ramp Number of Lanes, N 2 

Acceleration Lane Length, LA

Deceleration Lane Length LD 1500 

Freeway Volume, VF 3416 

Ramp Volume, VR 493 

Freeway Free-Flow Speed, SFF 65.0 

Ramp Free-Flow Speed, SFR 35.0 

Downstream Adj 
Ramp

Yes On

No Off

Ldown =   ft 

VD =  veh/h

Conversion to pc/h Under Base Conditions
 (pc/h) V 

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp
 Freeway 3416   0.95  Level  3  0  0.985  0.85  4294  
 Ramp 493   0.95  Level  3  0  0.985  0.85  620  
 UpStream          
 DownStream          

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )

LEQ =  (Equation 13-6 or 13-7)
PFM =  using Equation   (Exhibit 13-6) 

V12 =  pc/h 
V3 or Vav34  pc/h (Equation 13-14 or 13-17)
 Is V3 or Vav34 > 2,700 pc/h? Yes No 
 Is V3 or Vav34 > 1.5 * V12/2 Yes No 

If Yes,V12a =  pc/h (Equation 13-16, 13-18, or 
13-19)

      V12 = VR + (VF - VR)PFD
LEQ =  (Equation 13-12 or 13-13) 
PFD = 0.260  using Equation (Exhibit 13-7) 

V12 = 1575  pc/h 
V3 or Vav34 1359  pc/h (Equation 13-14 or 13-17)
 Is V3 or Vav34 > 2,700 pc/h? Yes No 
 Is V3 or Vav34 > 1.5 * V12/2 Yes No 

If Yes,V12a = 1717  pc/h (Equation 13-16, 13-18, 
or 13-19)

Capacity Checks Capacity Checks
 Actual Capacity LOS F?  Actual Capacity LOS F?

VFO   Exhibit 13-8   

VF 4294  Exhibit 13-8 9400 No  
VFO = VF - VR 3674  Exhibit 13-8 9400 No  

VR 620  Exhibit 13-10 4000 No  

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
 Actual Max Desirable Violation? Actual Max Desirable Violation? 

VR12   Exhibit 13-8   V12 1575  Exhibit 13-8 4400:All No  
Level of Service Determination (if not F) Level of Service Determination (if not F)

DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA

DR = (pc/mi/ln) 
LOS = (Exhibit 13-2) 

DR = 4.252 + 0.0086 V12 - 0.009 LD

DR = -8.0 (pc/mi/ln)
LOS = A (Exhibit 13-2) 

Speed Determination Speed Determination
MS = (Exibit 13-11) 
SR= mph (Exhibit 13-11) 
S0= mph (Exhibit 13-11) 
S = mph (Exhibit 13-13) 

Ds = 0.484 (Exhibit 13-12) 
SR= 53.9 mph (Exhibit 13-12) 
S0= 70.2 mph (Exhibit 13-12) 
S = 62.6 mph (Exhibit 13-13) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information 
Analyst SP  Freeway/Dir of Travel I-4 WB  
Agency or Company HDR Inc.  Junction  
Date Performed 8/21/2014 11:27:50 AM  Jurisdiction FDOT  
Analysis Time Period PM  Analysis Year 2016  
Project Description    I-4 SAMR Re-Eval 

Inputs
Upstream Adj Ramp

Yes On

No Off

Lup = 3556   ft 

Vu = 493  veh/h 

Freeway Number of Lanes, N 3 

Ramp Number of Lanes, N 1 

Acceleration Lane Length, LA 857 

Deceleration Lane Length LD

Freeway Volume, VF 2923 

Ramp Volume, VR 147 

Freeway Free-Flow Speed, SFF 65.0 

Ramp Free-Flow Speed, SFR 50.0 

Downstream Adj 
Ramp

Yes On

No Off

Ldown =   ft 

VD =  veh/h

Conversion to pc/h Under Base Conditions
 (pc/h) V 

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 2923   0.95  Level  3  0  0.985  0.85  3674  
 Ramp 147   0.95  Level  3  0  0.985  0.85  185  
 UpStream 493   0.95  Level  3  0  0.985  0.85  620  
 DownStream          

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )

LEQ = 1419.33   (Equation 13-6 or 13-7)
PFM = 0.601   using Equation  (Exhibit 13-6) 

V12 = 2210   pc/h 

V3 or Vav34
1464   pc/h (Equation 13-14 or 13-
17)

 Is V3 or Vav34 > 2,700 pc/h? Yes No 
 Is V3 or Vav34 > 1.5 * V12/2 Yes No 

If Yes,V12a =   pc/h (Equation 13-16, 13-18, or 
13-19)

      V12 = VR + (VF - VR)PFD
LEQ =   (Equation 13-12 or 13-13) 
PFD =   using Equation (Exhibit 13-7) 

V12 =   pc/h 
V3 or Vav34   pc/h (Equation 13-14 or 13-17)

 Is V3 or Vav34 > 2,700 pc/h? Yes No 
 Is V3 or Vav34 > 1.5 * V12/2 Yes No 

If Yes,V12a =   pc/h (Equation 13-16, 13-18, or 
13-19)

Capacity Checks Capacity Checks
 Actual Capacity LOS F?  Actual Capacity LOS F?

VFO 3859  Exhibit 13-8  No 

VF  Exhibit 13-8   
VFO = VF - VR  Exhibit 13-8   

VR  Exhibit 13-
10  

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
 Actual Max Desirable Violation? Actual Max Desirable Violation? 

VR12 2395   Exhibit 13-8 4600:All No V12  Exhibit 13-8   

Level of Service Determination (if not F) Level of Service Determination (if not F)
DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA

DR = 18.7 (pc/mi/ln) 

LOS = B (Exhibit 13-2) 

DR = 4.252 + 0.0086 V12 - 0.009 LD

DR = (pc/mi/ln)
LOS = (Exhibit 13-2) 

Speed Determination Speed Determination
MS = 0.278 (Exibit 13-11) Ds = (Exhibit 13-12) 
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SR= 58.6 mph (Exhibit 13-11) 

S0= 61.5 mph (Exhibit 13-11) 
S = 59.7 mph (Exhibit 13-13) 

SR= mph (Exhibit 13-12) 

S0= mph (Exhibit 13-12) 

S = mph (Exhibit 13-13) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information 
Analyst SP  Freeway/Dir of Travel I-4 WB  
Agency or Company HDR Inc.  Junction  
Date Performed 8/21/2014 11:27:50 AM  Jurisdiction FDOT  
Analysis Time Period PM  Analysis Year 2016  
Project Description    I-4 SAMR Re-Eval 

Inputs
Upstream Adj Ramp

Yes On

No Off

Lup =   ft 

Vu =  veh/h 

Freeway Number of Lanes, N 3 

Ramp Number of Lanes, N 1 

Acceleration Lane Length, LA 857 

Deceleration Lane Length LD

Freeway Volume, VF 2923 

Ramp Volume, VR 147 

Freeway Free-Flow Speed, SFF 65.0 

Ramp Free-Flow Speed, SFR 50.0 

Downstream Adj 
Ramp

Yes On

No Off

Ldown = 6162   ft 

VD = 485  veh/h

Conversion to pc/h Under Base Conditions
 (pc/h) V 

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 2923   0.95  Level  3  0  0.985  0.85  3674  
 Ramp 147   0.95  Level  3  0  0.985  0.85  185  
 UpStream          
 DownStream 485   0.95  Level  3  0  0.985  0.85  610  

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )

LEQ =   (Equation 13-6 or 13-7)
PFM = 0.601   using Equation  (Exhibit 13-6) 

V12 = 2210   pc/h 

V3 or Vav34
1464   pc/h (Equation 13-14 or 13-
17)

 Is V3 or Vav34 > 2,700 pc/h? Yes No 
 Is V3 or Vav34 > 1.5 * V12/2 Yes No 

If Yes,V12a =   pc/h (Equation 13-16, 13-18, or 
13-19)

      V12 = VR + (VF - VR)PFD
LEQ =   (Equation 13-12 or 13-13) 
PFD =   using Equation (Exhibit 13-7) 

V12 =   pc/h 
V3 or Vav34   pc/h (Equation 13-14 or 13-17)

 Is V3 or Vav34 > 2,700 pc/h? Yes No 
 Is V3 or Vav34 > 1.5 * V12/2 Yes No 

If Yes,V12a =   pc/h (Equation 13-16, 13-18, or 
13-19)

Capacity Checks Capacity Checks
 Actual Capacity LOS F?  Actual Capacity LOS F?

VFO 3859  Exhibit 13-8  No 

VF  Exhibit 13-8   
VFO = VF - VR  Exhibit 13-8   

VR  Exhibit 13-
10  

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
 Actual Max Desirable Violation? Actual Max Desirable Violation? 

VR12 2395   Exhibit 13-8 4600:All No V12  Exhibit 13-8   

Level of Service Determination (if not F) Level of Service Determination (if not F)
DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA

DR = 18.7 (pc/mi/ln) 

LOS = B (Exhibit 13-2) 

DR = 4.252 + 0.0086 V12 - 0.009 LD

DR = (pc/mi/ln)
LOS = (Exhibit 13-2) 

Speed Determination Speed Determination
MS = 0.278 (Exibit 13-11) Ds = (Exhibit 13-12) 
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SR= 58.6 mph (Exhibit 13-11) 

S0= 61.5 mph (Exhibit 13-11) 
S = 59.7 mph (Exhibit 13-13) 

SR= mph (Exhibit 13-12) 

S0= mph (Exhibit 13-12) 

S = mph (Exhibit 13-13) 

Copyright © 2012 University of Florida, All Rights Reserved      HCS2010TM   Version 6.40 Generated:  8/22/2014    1:33 PM

8/22/2014file://C:\Users\bleggett\AppData\Local\Temp\r2k78A9.tmp



RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information 
Analyst SP  Freeway/Dir of Travel I-4 WB  
Agency or Company HDR Inc.  Junction I-4 On Ramp from SR 535  
Date Performed 8/21/2014 11:27:50 AM  Jurisdiction FDOT  
Analysis Time Period PM  Analysis Year 2016  
Project Description    I-4 SAMR Re-Eval 

Inputs
Upstream Adj Ramp

Yes On

No Off

Lup =   ft 

Vu =  veh/h 

Freeway Number of Lanes, N 3 

Ramp Number of Lanes, N 1 

Acceleration Lane Length, LA 1500 

Deceleration Lane Length LD

Freeway Volume, VF 4326 

Ramp Volume, VR 757 

Freeway Free-Flow Speed, SFF 65.0 

Ramp Free-Flow Speed, SFR 50.0 

Downstream Adj 
Ramp

Yes On

No Off

Ldown = 3067   ft 

VD = 1560  veh/h

Conversion to pc/h Under Base Conditions
 (pc/h) V 

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 4326   0.95  Level  3  0  0.985  0.85  5438  
 Ramp 757   0.95  Level  3  0  0.985  0.85  952  
 UpStream          
 DownStream 1560   0.95  Level  3  0  0.985  0.85  1961  

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )

LEQ =   (Equation 13-6 or 13-7)
PFM = 0.619   using Equation  (Exhibit 13-6) 

V12 = 3369   pc/h 

V3 or Vav34
2069   pc/h (Equation 13-14 or 13-
17)

 Is V3 or Vav34 > 2,700 pc/h? Yes No 
 Is V3 or Vav34 > 1.5 * V12/2 Yes No 

If Yes,V12a =   pc/h (Equation 13-16, 13-18, or 
13-19)

      V12 = VR + (VF - VR)PFD
LEQ =   (Equation 13-12 or 13-13) 
PFD =   using Equation (Exhibit 13-7) 

V12 =   pc/h 
V3 or Vav34   pc/h (Equation 13-14 or 13-17)

 Is V3 or Vav34 > 2,700 pc/h? Yes No 
 Is V3 or Vav34 > 1.5 * V12/2 Yes No 

If Yes,V12a =   pc/h (Equation 13-16, 13-18, or 
13-19)

Capacity Checks Capacity Checks
 Actual Capacity LOS F?  Actual Capacity LOS F?

VFO 6390  Exhibit 13-8  No 

VF  Exhibit 13-8   
VFO = VF - VR  Exhibit 13-8   

VR  Exhibit 13-
10  

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
 Actual Max Desirable Violation? Actual Max Desirable Violation? 

VR12 4321   Exhibit 13-8 4600:All No V12  Exhibit 13-8   

Level of Service Determination (if not F) Level of Service Determination (if not F)
DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA

DR = 29.3 (pc/mi/ln) 

LOS = D (Exhibit 13-2) 

DR = 4.252 + 0.0086 V12 - 0.009 LD

DR = (pc/mi/ln)
LOS = (Exhibit 13-2) 

Speed Determination Speed Determination
MS = 0.465 (Exibit 13-11) Ds = (Exhibit 13-12) 
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SR= 54.3 mph (Exhibit 13-11) 

S0= 59.4 mph (Exhibit 13-11) 
S = 55.9 mph (Exhibit 13-13) 

SR= mph (Exhibit 13-12) 

S0= mph (Exhibit 13-12) 

S = mph (Exhibit 13-13) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information 
Analyst SP  Freeway/Dir of Travel I-4 WB  
Agency or Company HDR Inc.  Junction I-4 On Ramp from SR 536  
Date Performed 8/21/2014 11:27:50 AM  Jurisdiction FDOT  
Analysis Time Period PM  Analysis Year 2016  
Project Description    I-4 SAMR Re-Eval 

Inputs
Upstream Adj Ramp

Yes On

No Off

Lup =   ft 

Vu =  veh/h 

Freeway Number of Lanes, N 3 

Ramp Number of Lanes, N 1 

Acceleration Lane Length, LA 1500 

Deceleration Lane Length LD

Freeway Volume, VF 2544 

Ramp Volume, VR 872 

Freeway Free-Flow Speed, SFF 65.0 

Ramp Free-Flow Speed, SFR 50.0 

Downstream Adj 
Ramp

Yes On

No Off

Ldown = 2766   ft 

VD = 493  veh/h

Conversion to pc/h Under Base Conditions
 (pc/h) V 

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 2544   0.95  Level  3  0  0.985  0.85  3198  
 Ramp 872   0.95  Level  3  0  0.985  0.85  1096  
 UpStream          
 DownStream 493   0.95  Level  3  0  0.985  0.85  620  

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )

LEQ =   (Equation 13-6 or 13-7)
PFM = 0.619   using Equation  (Exhibit 13-6) 

V12 = 1981   pc/h 

V3 or Vav34
1217   pc/h (Equation 13-14 or 13-
17)

 Is V3 or Vav34 > 2,700 pc/h? Yes No 
 Is V3 or Vav34 > 1.5 * V12/2 Yes No 

If Yes,V12a =   pc/h (Equation 13-16, 13-18, or 
13-19)

      V12 = VR + (VF - VR)PFD
LEQ =   (Equation 13-12 or 13-13) 
PFD =   using Equation (Exhibit 13-7) 

V12 =   pc/h 
V3 or Vav34   pc/h (Equation 13-14 or 13-17)

 Is V3 or Vav34 > 2,700 pc/h? Yes No 
 Is V3 or Vav34 > 1.5 * V12/2 Yes No 

If Yes,V12a =   pc/h (Equation 13-16, 13-18, or 
13-19)

Capacity Checks Capacity Checks
 Actual Capacity LOS F?  Actual Capacity LOS F?

VFO 4294  Exhibit 13-8  No 

VF  Exhibit 13-8   
VFO = VF - VR  Exhibit 13-8   

VR  Exhibit 13-
10  

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
 Actual Max Desirable Violation? Actual Max Desirable Violation? 

VR12 3077   Exhibit 13-8 4600:All No V12  Exhibit 13-8   

Level of Service Determination (if not F) Level of Service Determination (if not F)
DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA

DR = 19.6 (pc/mi/ln) 

LOS = B (Exhibit 13-2) 

DR = 4.252 + 0.0086 V12 - 0.009 LD

DR = (pc/mi/ln)
LOS = (Exhibit 13-2) 

Speed Determination Speed Determination
MS = 0.256 (Exibit 13-11) Ds = (Exhibit 13-12) 
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SR= 59.1 mph (Exhibit 13-11) 

S0= 62.4 mph (Exhibit 13-11) 
S = 60.0 mph (Exhibit 13-13) 

SR= mph (Exhibit 13-12) 

S0= mph (Exhibit 13-12) 

S = mph (Exhibit 13-13) 
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                         RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information 
Analyst SP  Freeway/Dir of Travel I-4 WB  
Agency or Company HDR Inc.  Junction Osceola Pkwy Off Ramp  
Date Performed 8/21/2014 11:27:50 AM  Jurisdiction FDOT  
Analysis Time Period PM  Analysis Year 2016  
Project Description    I-4 SAMR Re-Eval 

Inputs
Upstream Adj Ramp

Yes On

No Off

Lup =   ft 

Vu =  veh/h 

Freeway Number of Lanes, N 3 

Ramp Number of Lanes, N 2 

Acceleration Lane Length, LA

Deceleration Lane Length LD 1500 

Freeway Volume, VF 3523 

Ramp Volume, VR 979 

Freeway Free-Flow Speed, SFF 65.0 

Ramp Free-Flow Speed, SFR 35.0 

Downstream Adj 
Ramp

Yes On

No Off

Ldown =   ft 

VD =  veh/h

Conversion to pc/h Under Base Conditions
 (pc/h) V 

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp
 Freeway 3523   0.95  Level  3  0  0.985  0.85  4428  
 Ramp 979   0.95  Level  3  0  0.985  0.85  1231  
 UpStream          
 DownStream          

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )

LEQ =  (Equation 13-6 or 13-7)
PFM =  using Equation   (Exhibit 13-6) 

V12 =  pc/h 
V3 or Vav34  pc/h (Equation 13-14 or 13-17)
 Is V3 or Vav34 > 2,700 pc/h? Yes No 
 Is V3 or Vav34 > 1.5 * V12/2 Yes No 

If Yes,V12a =  pc/h (Equation 13-16, 13-18, or 
13-19)

      V12 = VR + (VF - VR)PFD
LEQ =  (Equation 13-12 or 13-13) 
PFD = 0.450  using Equation (Exhibit 13-7) 

V12 = 2670  pc/h 
V3 or Vav34 1758  pc/h (Equation 13-14 or 13-17)
 Is V3 or Vav34 > 2,700 pc/h? Yes No 
 Is V3 or Vav34 > 1.5 * V12/2 Yes No 

If Yes,V12a =  pc/h (Equation 13-16, 13-18, or 13-
19)

Capacity Checks Capacity Checks
 Actual Capacity LOS F?  Actual Capacity LOS F?

VFO   Exhibit 13-8   

VF 4428  Exhibit 13-8 7050 No  
VFO = VF - VR 3197  Exhibit 13-8 7050 No  

VR 1231  Exhibit 13-10 4000 No  

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
 Actual Max Desirable Violation? Actual Max Desirable Violation? 

VR12   Exhibit 13-8   V12 2670  Exhibit 13-8 4400:All No  
Level of Service Determination (if not F) Level of Service Determination (if not F)

DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA

DR = (pc/mi/ln) 
LOS = (Exhibit 13-2) 

DR = 4.252 + 0.0086 V12 - 0.009 LD

DR = 0.2 (pc/mi/ln)
LOS = A (Exhibit 13-2) 

Speed Determination Speed Determination
MS = (Exibit 13-11) 
SR= mph (Exhibit 13-11) 
S0= mph (Exhibit 13-11) 
S = mph (Exhibit 13-13) 

Ds = 0.539 (Exhibit 13-12) 
SR= 52.6 mph (Exhibit 13-12) 
S0= 68.3 mph (Exhibit 13-12) 
S = 57.9 mph (Exhibit 13-13) 
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                         RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information 
Analyst SP  Freeway/Dir of Travel I-4 WB  
Agency or Company HDR Inc.  Junction SR 535 Off Ramp  
Date Performed 8/21/2014 11:27:50 AM  Jurisdiction FDOT  
Analysis Time Period PM  Analysis Year 2016  
Project Description    I-4 SAMR Re-Eval 

Inputs
Upstream Adj Ramp

Yes On

No Off

Lup =   ft 

Vu =  veh/h 

Freeway Number of Lanes, N 4 

Ramp Number of Lanes, N 2 

Acceleration Lane Length, LA

Deceleration Lane Length LD 1500 

Freeway Volume, VF 6451 

Ramp Volume, VR 2125 

Freeway Free-Flow Speed, SFF 65.0 

Ramp Free-Flow Speed, SFR 35.0 

Downstream Adj 
Ramp

Yes On

No Off

Ldown =   ft 

VD =  veh/h

Conversion to pc/h Under Base Conditions
 (pc/h) V 

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp
 Freeway 6451   0.95  Level  3  0  0.985  0.85  8109  
 Ramp 2125   0.95  Level  3  0  0.985  0.85  2671  
 UpStream          
 DownStream          

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )

LEQ =  (Equation 13-6 or 13-7)
PFM =  using Equation   (Exhibit 13-6) 

V12 =  pc/h 
V3 or Vav34  pc/h (Equation 13-14 or 13-17)
 Is V3 or Vav34 > 2,700 pc/h? Yes No 
 Is V3 or Vav34 > 1.5 * V12/2 Yes No 

If Yes,V12a =  pc/h (Equation 13-16, 13-18, or 
13-19)

      V12 = VR + (VF - VR)PFD
LEQ =  (Equation 13-12 or 13-13) 
PFD = 0.260  using Equation (Exhibit 13-7) 

V12 = 4085  pc/h 
V3 or Vav34 2012  pc/h (Equation 13-14 or 13-17)
 Is V3 or Vav34 > 2,700 pc/h? Yes No 
 Is V3 or Vav34 > 1.5 * V12/2 Yes No 

If Yes,V12a =  pc/h (Equation 13-16, 13-18, or 13-
19)

Capacity Checks Capacity Checks
 Actual Capacity LOS F?  Actual Capacity LOS F?

VFO   Exhibit 13-8   

VF 8109  Exhibit 13-8 9400 No  
VFO = VF - VR 5438  Exhibit 13-8 9400 No  

VR 2671  Exhibit 13-10 4000 No  

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
 Actual Max Desirable Violation? Actual Max Desirable Violation? 

VR12   Exhibit 13-8   V12 4085  Exhibit 13-8 4400:All No  
Level of Service Determination (if not F) Level of Service Determination (if not F)

DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA

DR = (pc/mi/ln) 
LOS = (Exhibit 13-2) 

DR = 4.252 + 0.0086 V12 - 0.009 LD

DR = 12.4 (pc/mi/ln)
LOS = B (Exhibit 13-2) 

Speed Determination Speed Determination
MS = (Exibit 13-11) 
SR= mph (Exhibit 13-11) 
S0= mph (Exhibit 13-11) 
S = mph (Exhibit 13-13) 

Ds = 0.668 (Exhibit 13-12) 
SR= 49.6 mph (Exhibit 13-12) 
S0= 67.4 mph (Exhibit 13-12) 
S = 57.1 mph (Exhibit 13-13) 
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                         RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information 
Analyst SP  Freeway/Dir of Travel I-4 WB  
Agency or Company HDR Inc.  Junction SR 536 Off Ramp  
Date Performed 8/21/2014 11:27:50 AM  Jurisdiction FDOT  
Analysis Time Period PM  Analysis Year 2016  
Project Description    I-4 SAMR Re-Eval 

Inputs
Upstream Adj Ramp

Yes On

No Off

Lup =   ft 

Vu =  veh/h 

Freeway Number of Lanes, N 4 

Ramp Number of Lanes, N 2 

Acceleration Lane Length, LA

Deceleration Lane Length LD 1500 

Freeway Volume, VF 5083 

Ramp Volume, VR 1560 

Freeway Free-Flow Speed, SFF 65.0 

Ramp Free-Flow Speed, SFR 35.0 

Downstream Adj 
Ramp

Yes On

No Off

Ldown =   ft 

VD =  veh/h

Conversion to pc/h Under Base Conditions
 (pc/h) V 

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp
 Freeway 5083   0.95  Level  3  0  0.985  0.85  6389  
 Ramp 1560   0.95  Level  3  0  0.985  0.85  1961  
 UpStream          
 DownStream          

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )

LEQ =  (Equation 13-6 or 13-7)
PFM =  using Equation   (Exhibit 13-6) 

V12 =  pc/h 
V3 or Vav34  pc/h (Equation 13-14 or 13-17)
 Is V3 or Vav34 > 2,700 pc/h? Yes No 
 Is V3 or Vav34 > 1.5 * V12/2 Yes No 

If Yes,V12a =  pc/h (Equation 13-16, 13-18, or 
13-19)

      V12 = VR + (VF - VR)PFD
LEQ =  (Equation 13-12 or 13-13) 
PFD = 0.260  using Equation (Exhibit 13-7) 

V12 = 3112  pc/h 
V3 or Vav34 1638  pc/h (Equation 13-14 or 13-17)
 Is V3 or Vav34 > 2,700 pc/h? Yes No 
 Is V3 or Vav34 > 1.5 * V12/2 Yes No 

If Yes,V12a =  pc/h (Equation 13-16, 13-18, or 13-
19)

Capacity Checks Capacity Checks
 Actual Capacity LOS F?  Actual Capacity LOS F?

VFO   Exhibit 13-8   

VF 6389  Exhibit 13-8 9400 No  
VFO = VF - VR 4428  Exhibit 13-8 9400 No  

VR 1961  Exhibit 13-10 4000 No  

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
 Actual Max Desirable Violation? Actual Max Desirable Violation? 

VR12   Exhibit 13-8   V12 3112  Exhibit 13-8 4400:All No  
Level of Service Determination (if not F) Level of Service Determination (if not F)

DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA

DR = (pc/mi/ln) 
LOS = (Exhibit 13-2) 

DR = 4.252 + 0.0086 V12 - 0.009 LD

DR = 4.0 (pc/mi/ln)
LOS = A (Exhibit 13-2) 

Speed Determination Speed Determination
MS = (Exibit 13-11) 
SR= mph (Exhibit 13-11) 
S0= mph (Exhibit 13-11) 
S = mph (Exhibit 13-13) 

Ds = 0.604 (Exhibit 13-12) 
SR= 51.1 mph (Exhibit 13-12) 
S0= 68.8 mph (Exhibit 13-12) 
S = 58.9 mph (Exhibit 13-13) 
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                         RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information 
Analyst SP  Freeway/Dir of Travel I-4 EB  
Agency or Company HDR Inc.  Junction 1 Osceola Parkway Off Ramp  
Date Performed 8/21/2014 11:27:50 AM  Jurisdiction FDOT  
Analysis Time Period AM  Analysis Year 2016  
Project Description    I-4 SAMR Re-Eval 

Inputs
Upstream Adj Ramp

Yes On

No Off

Lup = 1853   ft 

Vu = 1133  veh/h 

Freeway Number of Lanes, N 3 

Ramp Number of Lanes, N 1 

Acceleration Lane Length, LA

Deceleration Lane Length LD 1500 

Freeway Volume, VF 5357 

Ramp Volume, VR 964 

Freeway Free-Flow Speed, SFF 65.0 

Ramp Free-Flow Speed, SFR 35.0 

Downstream Adj 
Ramp

Yes On

No Off

Ldown =   ft 

VD =  veh/h

Conversion to pc/h Under Base Conditions
 (pc/h) V 

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp
 Freeway 5357   0.95  Level  3  0  0.985  0.85  6734  
 Ramp 964   0.95  Level  3  0  0.985  0.85  1212  
 UpStream 1133   0.95  Level  3  0  0.985  0.85  1424  
 DownStream          

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )

LEQ =  (Equation 13-6 or 13-7)
PFM =  using Equation   (Exhibit 13-6) 

V12 =  pc/h 
V3 or Vav34  pc/h (Equation 13-14 or 13-17)
 Is V3 or Vav34 > 2,700 pc/h? Yes No 
 Is V3 or Vav34 > 1.5 * V12/2 Yes No 

If Yes,V12a =  pc/h (Equation 13-16, 13-18, or 
13-19)

      V12 = VR + (VF - VR)PFD
LEQ = 10645.14  (Equation 13-12 or 13-13) 
PFD = 0.536  using Equation (Exhibit 13-7) 

V12 = 4171  pc/h 
V3 or Vav34 2563  pc/h (Equation 13-14 or 13-17)
 Is V3 or Vav34 > 2,700 pc/h? Yes No 
 Is V3 or Vav34 > 1.5 * V12/2 Yes No 

If Yes,V12a =  pc/h (Equation 13-16, 13-18, or 13-
19)

Capacity Checks Capacity Checks
 Actual Capacity LOS F?  Actual Capacity LOS F?

VFO   Exhibit 13-8   

VF 6734  Exhibit 13-8 7050 No  
VFO = VF - VR 5522  Exhibit 13-8 7050  No  

VR 1212  Exhibit 13-10 2000 No  

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
 Actual Max Desirable Violation? Actual Max Desirable Violation? 

VR12   Exhibit 13-8   V12 4171  Exhibit 13-8 4400:All No  
Level of Service Determination (if not F) Level of Service Determination (if not F)

DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA

DR = (pc/mi/ln) 
LOS = (Exhibit 13-2) 

DR = 4.252 + 0.0086 V12 - 0.009 LD 
DR = 26.6 (pc/mi/ln) 
LOS = C (Exhibit 13-2) 

Speed Determination Speed Determination
MS = (Exibit 13-11) 
SR= mph (Exhibit 13-11) 
S0= mph (Exhibit 13-11) 
S = mph (Exhibit 13-13) 

Ds = 0.537 (Exhibit 13-12) 
SR= 52.6 mph (Exhibit 13-12) 
S0= 65.2 mph (Exhibit 13-12) 
S = 56.8 mph (Exhibit 13-13) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information 
Analyst SP  Freeway/Dir of Travel I-4 EB  
Agency or Company HDR Inc.  Junction  
Date Performed 8/21/2014 11:27:50 AM  Jurisdiction FDOT  
Analysis Time Period AM  Analysis Year 2016  
Project Description    I-4 SAMR Re-Eval 

Inputs
Upstream Adj Ramp

Yes On

No Off

Lup = 5752   ft 

Vu = 832  veh/h 

Freeway Number of Lanes, N 3 

Ramp Number of Lanes, N 1 

Acceleration Lane Length, LA 1500 

Deceleration Lane Length LD

Freeway Volume, VF 3561 

Ramp Volume, VR 274 

Freeway Free-Flow Speed, SFF 65.0 

Ramp Free-Flow Speed, SFR 50.0 

Downstream Adj 
Ramp

Yes On

No Off

Ldown =   ft 

VD =  veh/h

Conversion to pc/h Under Base Conditions
 (pc/h) V 

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 3561   0.95  Level  3  0  0.985  0.85  4476  
 Ramp 274   0.95  Level  3  0  0.985  0.85  344  
 UpStream 832   0.95  Level  3  0  0.985  0.85  1046  
 DownStream          

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )

LEQ = 1910.48   (Equation 13-6 or 13-7)
PFM = 0.619   using Equation  (Exhibit 13-6) 

V12 = 2773   pc/h 

V3 or Vav34
1703   pc/h (Equation 13-14 or 13-
17)

 Is V3 or Vav34 > 2,700 pc/h? Yes No 
 Is V3 or Vav34 > 1.5 * V12/2 Yes No 

If Yes,V12a =   pc/h (Equation 13-16, 13-18, or 
13-19)

      V12 = VR + (VF - VR)PFD
LEQ =   (Equation 13-12 or 13-13) 
PFD =   using Equation (Exhibit 13-7) 

V12 =   pc/h 
V3 or Vav34   pc/h (Equation 13-14 or 13-17)

 Is V3 or Vav34 > 2,700 pc/h? Yes No 
 Is V3 or Vav34 > 1.5 * V12/2 Yes No 

If Yes,V12a =   pc/h (Equation 13-16, 13-18, or 
13-19)

Capacity Checks Capacity Checks
 Actual Capacity LOS F?  Actual Capacity LOS F?

VFO 4820  Exhibit 13-8  No 

VF  Exhibit 13-8   
VFO = VF - VR  Exhibit 13-8   

VR  Exhibit 13-
10  

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
 Actual Max Desirable Violation? Actual Max Desirable Violation? 

VR12 3117   Exhibit 13-8 4600:All No V12  Exhibit 13-8   

Level of Service Determination (if not F) Level of Service Determination (if not F)
DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA

DR = 20.2 (pc/mi/ln) 

LOS = C (Exhibit 13-2) 

DR = 4.252 + 0.0086 V12 - 0.009 LD

DR = (pc/mi/ln)
LOS = (Exhibit 13-2) 

Speed Determination Speed Determination
MS = 0.259 (Exibit 13-11) Ds = (Exhibit 13-12) 

8/22/2014file://C:\Users\bleggett\AppData\Local\Temp\r2kF535.tmp



SR= 59.0 mph (Exhibit 13-11) 

S0= 60.7 mph (Exhibit 13-11) 
S = 59.6 mph (Exhibit 13-13) 

SR= mph (Exhibit 13-12) 

S0= mph (Exhibit 13-12) 

S = mph (Exhibit 13-13) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information 
Analyst SP  Freeway/Dir of Travel I-4 EB  
Agency or Company HDR Inc.  Junction  
Date Performed 8/21/2014 11:27:50 AM  Jurisdiction FDOT  
Analysis Time Period AM  Analysis Year 2016  
Project Description    I-4 SAMR Re-Eval 

Inputs
Upstream Adj Ramp

Yes On

No Off

Lup =   ft 

Vu =  veh/h 

Freeway Number of Lanes, N 3 

Ramp Number of Lanes, N 1 

Acceleration Lane Length, LA 1500 

Deceleration Lane Length LD

Freeway Volume, VF 3561 

Ramp Volume, VR 274 

Freeway Free-Flow Speed, SFF 65.0 

Ramp Free-Flow Speed, SFR 50.0 

Downstream Adj 
Ramp

Yes On

No Off

Ldown = 2604   ft 

VD = 1488  veh/h

Conversion to pc/h Under Base Conditions
 (pc/h) V 

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 3561   0.95  Level  3  0  0.985  0.85  4476  
 Ramp 274   0.95  Level  3  0  0.985  0.85  344  
 UpStream          
 DownStream 1488   0.95  Level  3  0  0.985  0.85  1870  

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )

LEQ =   (Equation 13-6 or 13-7)
PFM = 0.619   using Equation  (Exhibit 13-6) 

V12 = 2773   pc/h 

V3 or Vav34
1703   pc/h (Equation 13-14 or 13-
17)

 Is V3 or Vav34 > 2,700 pc/h? Yes No 
 Is V3 or Vav34 > 1.5 * V12/2 Yes No 

If Yes,V12a =   pc/h (Equation 13-16, 13-18, or 
13-19)

      V12 = VR + (VF - VR)PFD
LEQ =   (Equation 13-12 or 13-13) 
PFD =   using Equation (Exhibit 13-7) 

V12 =   pc/h 
V3 or Vav34   pc/h (Equation 13-14 or 13-17)

 Is V3 or Vav34 > 2,700 pc/h? Yes No 
 Is V3 or Vav34 > 1.5 * V12/2 Yes No 

If Yes,V12a =   pc/h (Equation 13-16, 13-18, or 
13-19)

Capacity Checks Capacity Checks
 Actual Capacity LOS F?  Actual Capacity LOS F?

VFO 4820  Exhibit 13-8  No 

VF  Exhibit 13-8   
VFO = VF - VR  Exhibit 13-8   

VR  Exhibit 13-
10  

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
 Actual Max Desirable Violation? Actual Max Desirable Violation? 

VR12 3117   Exhibit 13-8 4600:All No V12  Exhibit 13-8   

Level of Service Determination (if not F) Level of Service Determination (if not F)
DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA

DR = 20.2 (pc/mi/ln) 

LOS = C (Exhibit 13-2) 

DR = 4.252 + 0.0086 V12 - 0.009 LD

DR = (pc/mi/ln)
LOS = (Exhibit 13-2) 

Speed Determination Speed Determination
MS = 0.259 (Exibit 13-11) Ds = (Exhibit 13-12) 
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SR= 59.0 mph (Exhibit 13-11) 

S0= 60.7 mph (Exhibit 13-11) 
S = 59.6 mph (Exhibit 13-13) 

SR= mph (Exhibit 13-12) 

S0= mph (Exhibit 13-12) 

S = mph (Exhibit 13-13) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information 
Analyst SP  Freeway/Dir of Travel I-4 EB  
Agency or Company HDR Inc.  Junction I-4 On Ramp from SR 535 EB  
Date Performed 8/21/2014 11:27:50 AM  Jurisdiction FDOT  
Analysis Time Period AM  Analysis Year 2016  
Project Description    I-4 SAMR Re-Eval 

Inputs
Upstream Adj Ramp

Yes On

No Off

Lup =   ft 

Vu =  veh/h 

Freeway Number of Lanes, N 3 

Ramp Number of Lanes, N 1 

Acceleration Lane Length, LA 1500 

Deceleration Lane Length LD

Freeway Volume, VF 5397 

Ramp Volume, VR 835 

Freeway Free-Flow Speed, SFF 65.0 

Ramp Free-Flow Speed, SFR 50.0 

Downstream Adj 
Ramp

Yes On

No Off

Ldown = 4664   ft 

VD = 483  veh/h

Conversion to pc/h Under Base Conditions
 (pc/h) V 

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 5397   0.95  Level  3  0  0.985  0.85  6784  
 Ramp 835   0.95  Level  3  0  0.985  0.85  1050  
 UpStream          
 DownStream 483   0.95  Level  3  0  0.985  0.85  607  

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )

LEQ =   (Equation 13-6 or 13-7)
PFM = 0.619   using Equation  (Exhibit 13-6) 

V12 = 4203   pc/h 

V3 or Vav34
2581   pc/h (Equation 13-14 or 13-
17)

 Is V3 or Vav34 > 2,700 pc/h? Yes No 
 Is V3 or Vav34 > 1.5 * V12/2 Yes No 

If Yes,V12a =   pc/h (Equation 13-16, 13-18, or 
13-19)

      V12 = VR + (VF - VR)PFD
LEQ =   (Equation 13-12 or 13-13) 
PFD =   using Equation (Exhibit 13-7) 

V12 =   pc/h 
V3 or Vav34   pc/h (Equation 13-14 or 13-17)

 Is V3 or Vav34 > 2,700 pc/h? Yes No 
 Is V3 or Vav34 > 1.5 * V12/2 Yes No 

If Yes,V12a =   pc/h (Equation 13-16, 13-18, or 
13-19)

Capacity Checks Capacity Checks
 Actual Capacity LOS F?  Actual Capacity LOS F?

VFO 7834  Exhibit 13-8  Yes 

VF  Exhibit 13-8   
VFO = VF - VR  Exhibit 13-8   

VR  Exhibit 13-
10  

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
 Actual Max Desirable Violation? Actual Max Desirable Violation? 

VR12 5253   Exhibit 13-8 4600:All Yes V12  Exhibit 13-8   

Level of Service Determination (if not F) Level of Service Determination (if not F)
DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA

DR = 36.6 (pc/mi/ln) 

LOS = F (Exhibit 13-2) 

DR = 4.252 + 0.0086 V12 - 0.009 LD

DR = (pc/mi/ln)
LOS = (Exhibit 13-2) 

Speed Determination Speed Determination
MS = 0.916 (Exibit 13-11) Ds = (Exhibit 13-12) 
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SR= 43.9 mph (Exhibit 13-11) 

S0= 56.8 mph (Exhibit 13-11) 
S = 47.5 mph (Exhibit 13-13) 

SR= mph (Exhibit 13-12) 

S0= mph (Exhibit 13-12) 

S = mph (Exhibit 13-13) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information 
Analyst SP  Freeway/Dir of Travel I-4 EB  
Agency or Company HDR Inc.  Junction I-4 On Ramp from SR 535 WB  
Date Performed 8/21/2014 11:27:50 AM  Jurisdiction FDOT  
Analysis Time Period AM  Analysis Year 2016  
Project Description    I-4 SAMR Re-Eval 

Inputs
Upstream Adj Ramp

Yes On

No Off

Lup =   ft 

Vu =  veh/h 

Freeway Number of Lanes, N 3 

Ramp Number of Lanes, N 2 

Acceleration Lane Length, LA 975 

Deceleration Lane Length LD

Freeway Volume, VF 4804 

Ramp Volume, VR 593 

Freeway Free-Flow Speed, SFF 65.0 

Ramp Free-Flow Speed, SFR 50.0 

Downstream Adj 
Ramp

Yes On

No Off

Ldown =   ft 

VD =  veh/h

Conversion to pc/h Under Base Conditions
 (pc/h) V 

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 4804   0.95  Level  3  0  0.985  0.85  6038  
 Ramp 593   0.95  Level  3  0  0.985  0.85  745  
 UpStream          
 DownStream          

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )

LEQ =   (Equation 13-6 or 13-7)
PFM = 0.555   using Equation  (Exhibit 13-6) 

V12 = 3351   pc/h 

V3 or Vav34
2687   pc/h (Equation 13-14 or 13-
17)

 Is V3 or Vav34 > 2,700 pc/h? Yes No 
 Is V3 or Vav34 > 1.5 * V12/2 Yes No 

If Yes,V12a = 3450   pc/h (Equation 13-16, 13-
18, or 13-19)

      V12 = VR + (VF - VR)PFD
LEQ =   (Equation 13-12 or 13-13) 
PFD =   using Equation (Exhibit 13-7) 

V12 =   pc/h 
V3 or Vav34   pc/h (Equation 13-14 or 13-17)

 Is V3 or Vav34 > 2,700 pc/h? Yes No 
 Is V3 or Vav34 > 1.5 * V12/2 Yes No 

If Yes,V12a =   pc/h (Equation 13-16, 13-18, or 
13-19)

Capacity Checks Capacity Checks
 Actual Capacity LOS F?  Actual Capacity LOS F?

VFO 6783  Exhibit 13-8  No 

VF  Exhibit 13-8  

VFO = VF - VR  Exhibit 13-8   

VR  Exhibit 13-
10   

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
 Actual Max Desirable Violation?  Actual Max Desirable Violation? 

VR12 4195   Exhibit 13-8 4600:All No V12  Exhibit 13-8  

Level of Service Determination (if not F) Level of Service Determination (if not F)
DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA

DR = 20.8 (pc/mi/ln) 

LOS = C (Exhibit 13-2) 

DR = 4.252 + 0.0086 V12 - 0.009 LD

DR = (pc/mi/ln)
LOS = (Exhibit 13-2) 

Speed Determination Speed Determination
MS = 0.307 (Exibit 13-11) Ds = (Exhibit 13-12) 
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SR= 57.9 mph (Exhibit 13-11) 

S0= 56.7 mph (Exhibit 13-11) 
S = 57.5 mph (Exhibit 13-13) 

SR= mph (Exhibit 13-12) 

S0= mph (Exhibit 13-12) 

S = mph (Exhibit 13-13) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information 
Analyst SP  Freeway/Dir of Travel I-4 EB  
Agency or Company HDR Inc.  Junction I-4 On Ramp from SR 536  
Date Performed 8/21/2014 11:27:50 AM  Jurisdiction FDOT  
Analysis Time Period AM  Analysis Year 2016  
Project Description    I-4 SAMR Re-Eval 

Inputs
Upstream Adj Ramp

Yes On

No Off

Lup =   ft 

Vu =  veh/h 

Freeway Number of Lanes, N 3 

Ramp Number of Lanes, N 2 

Acceleration Lane Length, LA 600 

Deceleration Lane Length LD

Freeway Volume, VF 3835 

Ramp Volume, VR 1488 

Freeway Free-Flow Speed, SFF 65.0 

Ramp Free-Flow Speed, SFR 50.0 

Downstream Adj 
Ramp

Yes On

No Off

Ldown =   ft 

VD =  veh/h

Conversion to pc/h Under Base Conditions
 (pc/h) V 

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 3835   0.95  Level  3  0  0.985  0.85  4820  
 Ramp 1488   0.95  Level  3  0  0.985  0.85  1870  
 UpStream          
 DownStream          

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )

LEQ =   (Equation 13-6 or 13-7)
PFM = 0.555   using Equation  (Exhibit 13-6) 

V12 = 2675   pc/h 

V3 or Vav34
2145   pc/h (Equation 13-14 or 13-
17)

 Is V3 or Vav34 > 2,700 pc/h? Yes No 
 Is V3 or Vav34 > 1.5 * V12/2 Yes No 

If Yes,V12a = 2754   pc/h (Equation 13-16, 13-
18, or 13-19)

      V12 = VR + (VF - VR)PFD
LEQ =   (Equation 13-12 or 13-13) 
PFD =   using Equation (Exhibit 13-7) 

V12 =   pc/h 
V3 or Vav34   pc/h (Equation 13-14 or 13-17)

 Is V3 or Vav34 > 2,700 pc/h? Yes No 
 Is V3 or Vav34 > 1.5 * V12/2 Yes No 

If Yes,V12a =   pc/h (Equation 13-16, 13-18, or 
13-19)

Capacity Checks Capacity Checks
 Actual Capacity LOS F?  Actual Capacity LOS F?

VFO 6690  Exhibit 13-8  No 

VF  Exhibit 13-8  

VFO = VF - VR  Exhibit 13-8   

VR  Exhibit 13-
10   

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
 Actual Max Desirable Violation?  Actual Max Desirable Violation? 

VR12 4624   Exhibit 13-8 4600:All Yes V12  Exhibit 13-8  

Level of Service Determination (if not F) Level of Service Determination (if not F)
DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA

DR = 23.8 (pc/mi/ln) 

LOS = C (Exhibit 13-2) 

DR = 4.252 + 0.0086 V12 - 0.009 LD

DR = (pc/mi/ln)
LOS = (Exhibit 13-2) 

Speed Determination Speed Determination
MS = 0.448 (Exibit 13-11) Ds = (Exhibit 13-12) 

8/22/2014file://C:\Users\bleggett\AppData\Local\Temp\r2k8746.tmp



SR= 54.7 mph (Exhibit 13-11) 

S0= 59.4 mph (Exhibit 13-11) 
S = 56.0 mph (Exhibit 13-13) 

SR= mph (Exhibit 13-12) 

S0= mph (Exhibit 13-12) 

S = mph (Exhibit 13-13) 
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                         RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information 
Analyst SP  Freeway/Dir of Travel I-4 EB  
Agency or Company HDR Inc.  Junction SR 535 Off Ramp  
Date Performed 8/21/2014 11:27:50 AM  Jurisdiction FDOT  
Analysis Time Period AM  Analysis Year 2016  
Project Description    I-4 SAMR Re-Eval 

Inputs
Upstream Adj Ramp

Yes On

No Off

Lup = 1627   ft 

Vu = 1488  veh/h 

Freeway Number of Lanes, N 4 

Ramp Number of Lanes, N 1 

Acceleration Lane Length, LA

Deceleration Lane Length LD 1500 

Freeway Volume, VF 5323 

Ramp Volume, VR 519 

Freeway Free-Flow Speed, SFF 65.0 

Ramp Free-Flow Speed, SFR 35.0 

Downstream Adj 
Ramp

Yes On

No Off

Ldown =   ft 

VD =  veh/h

Conversion to pc/h Under Base Conditions
 (pc/h) V 

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp
 Freeway 5323   0.95  Level  3  0  0.985  0.85  6691  
 Ramp 519   0.95  Level  3  0  0.985  0.85  652  
 UpStream 1488   0.95  Level  3  0  0.985  0.85  1870  
 DownStream          

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )

LEQ =  (Equation 13-6 or 13-7)
PFM =  using Equation   (Exhibit 13-6) 

V12 =  pc/h 
V3 or Vav34  pc/h (Equation 13-14 or 13-17)
 Is V3 or Vav34 > 2,700 pc/h? Yes No 
 Is V3 or Vav34 > 1.5 * V12/2 Yes No 

If Yes,V12a =  pc/h (Equation 13-16, 13-18, or 
13-19)

      V12 = VR + (VF - VR)PFD
LEQ =  (Equation 13-12 or 13-13) 
PFD = 0.436  using Equation (Exhibit 13-7) 

V12 = 3285  pc/h 
V3 or Vav34 1703  pc/h (Equation 13-14 or 13-17)
 Is V3 or Vav34 > 2,700 pc/h? Yes No 
 Is V3 or Vav34 > 1.5 * V12/2 Yes No 

If Yes,V12a =  pc/h (Equation 13-16, 13-18, or 13-
19)

Capacity Checks Capacity Checks
 Actual Capacity LOS F?  Actual Capacity LOS F?

VFO   Exhibit 13-8   

VF 6691  Exhibit 13-8 9400 No  
VFO = VF - VR 6039  Exhibit 13-8 9400  No  

VR 652  Exhibit 13-10 2000 No  

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
 Actual Max Desirable Violation? Actual Max Desirable Violation? 

VR12   Exhibit 13-8   V12 3285  Exhibit 13-8 4400:All No  
Level of Service Determination (if not F) Level of Service Determination (if not F)

DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA

DR = (pc/mi/ln) 
LOS = (Exhibit 13-2) 

DR = 4.252 + 0.0086 V12 - 0.009 LD 
DR = 19.0 (pc/mi/ln) 
LOS = B (Exhibit 13-2) 

Speed Determination Speed Determination
MS = (Exibit 13-11) 
SR= mph (Exhibit 13-11) 
S0= mph (Exhibit 13-11) 
S = mph (Exhibit 13-13) 

Ds = 0.487 (Exhibit 13-12) 
SR= 53.8 mph (Exhibit 13-12) 
S0= 68.6 mph (Exhibit 13-12) 
S = 60.4 mph (Exhibit 13-13) 
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                         RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information 
Analyst SP  Freeway/Dir of Travel I-4 EB  
Agency or Company HDR Inc.  Junction SR 535 Off Ramp  
Date Performed 8/21/2014 11:27:50 AM  Jurisdiction FDOT  
Analysis Time Period AM  Analysis Year 2016  
Project Description    I-4 SAMR Re-Eval 

Inputs
Upstream Adj Ramp

Yes On

No Off

Lup =   ft 

Vu =  veh/h 

Freeway Number of Lanes, N 4 

Ramp Number of Lanes, N 1 

Acceleration Lane Length, LA

Deceleration Lane Length LD 1500 

Freeway Volume, VF 5323 

Ramp Volume, VR 519 

Freeway Free-Flow Speed, SFF 65.0 

Ramp Free-Flow Speed, SFR 35.0 

Downstream Adj 
Ramp

Yes On

No Off

Ldown = 2725   ft 

VD = 593  veh/h

Conversion to pc/h Under Base Conditions
 (pc/h) V 

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp
 Freeway 5323   0.95  Level  3  0  0.985  0.85  6691  
 Ramp 519   0.95  Level  3  0  0.985  0.85  652  
 UpStream          
 DownStream 593   0.95  Level  3  0  0.985  0.85  745  

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )

LEQ =  (Equation 13-6 or 13-7)
PFM =  using Equation   (Exhibit 13-6) 

V12 =  pc/h 
V3 or Vav34  pc/h (Equation 13-14 or 13-17)
 Is V3 or Vav34 > 2,700 pc/h? Yes No 
 Is V3 or Vav34 > 1.5 * V12/2 Yes No 

If Yes,V12a =  pc/h (Equation 13-16, 13-18, or 
13-19)

      V12 = VR + (VF - VR)PFD
LEQ =  (Equation 13-12 or 13-13) 
PFD = 0.436  using Equation (Exhibit 13-7) 

V12 = 3285  pc/h 
V3 or Vav34 1703  pc/h (Equation 13-14 or 13-17)
 Is V3 or Vav34 > 2,700 pc/h? Yes No 
 Is V3 or Vav34 > 1.5 * V12/2 Yes No 

If Yes,V12a =  pc/h (Equation 13-16, 13-18, or 13-
19)

Capacity Checks Capacity Checks
 Actual Capacity LOS F?  Actual Capacity LOS F?

VFO   Exhibit 13-8   

VF 6691  Exhibit 13-8 9400 No  
VFO = VF - VR 6039  Exhibit 13-8 9400  No  

VR 652  Exhibit 13-10 2000 No  

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
 Actual Max Desirable Violation? Actual Max Desirable Violation? 

VR12   Exhibit 13-8   V12 3285  Exhibit 13-8 4400:All No  
Level of Service Determination (if not F) Level of Service Determination (if not F)

DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA

DR = (pc/mi/ln) 
LOS = (Exhibit 13-2) 

DR = 4.252 + 0.0086 V12 - 0.009 LD 
DR = 19.0 (pc/mi/ln) 
LOS = B (Exhibit 13-2) 

Speed Determination Speed Determination
MS = (Exibit 13-11) 
SR= mph (Exhibit 13-11) 
S0= mph (Exhibit 13-11) 
S = mph (Exhibit 13-13) 

Ds = 0.487 (Exhibit 13-12) 
SR= 53.8 mph (Exhibit 13-12) 
S0= 68.6 mph (Exhibit 13-12) 
S = 60.4 mph (Exhibit 13-13) 
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                         RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information 
Analyst SP  Freeway/Dir of Travel I-4 EB  
Agency or Company HDR Inc.  Junction SR 536 Off Ramp  
Date Performed 8/21/2014 11:27:50 AM  Jurisdiction FDOT  
Analysis Time Period AM  Analysis Year 2016  
Project Description    I-4 SAMR Re-Eval 

Inputs
Upstream Adj Ramp

Yes On

No Off

Lup =   ft 

Vu =  veh/h 

Freeway Number of Lanes, N 3 

Ramp Number of Lanes, N 2 

Acceleration Lane Length, LA

Deceleration Lane Length LD 1500 

Freeway Volume, VF 4393 

Ramp Volume, VR 832 

Freeway Free-Flow Speed, SFF 65.0 

Ramp Free-Flow Speed, SFR 35.0 

Downstream Adj 
Ramp

Yes On

No Off

Ldown =   ft 

VD =  veh/h

Conversion to pc/h Under Base Conditions
 (pc/h) V 

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp
 Freeway 4393   0.95  Level  3  0  0.985  0.85  5522  
 Ramp 832   0.95  Level  3  0  0.985  0.85  1046  
 UpStream          
 DownStream          

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )

LEQ =  (Equation 13-6 or 13-7)
PFM =  using Equation   (Exhibit 13-6) 

V12 =  pc/h 
V3 or Vav34  pc/h (Equation 13-14 or 13-17)
 Is V3 or Vav34 > 2,700 pc/h? Yes No 
 Is V3 or Vav34 > 1.5 * V12/2 Yes No 

If Yes,V12a =  pc/h (Equation 13-16, 13-18, or 
13-19)

      V12 = VR + (VF - VR)PFD
LEQ =  (Equation 13-12 or 13-13) 
PFD = 0.450  using Equation (Exhibit 13-7) 

V12 = 3060  pc/h 
V3 or Vav34 2462  pc/h (Equation 13-14 or 13-17)
 Is V3 or Vav34 > 2,700 pc/h? Yes No 
 Is V3 or Vav34 > 1.5 * V12/2 Yes No 

If Yes,V12a = 3155  pc/h (Equation 13-16, 13-18, 
or 13-19)

Capacity Checks Capacity Checks
 Actual Capacity LOS F?  Actual Capacity LOS F?

VFO   Exhibit 13-8   

VF 5522  Exhibit 13-8 7050 No  
VFO = VF - VR 4476  Exhibit 13-8 7050 No  

VR 1046  Exhibit 13-10 4000 No  

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
 Actual Max Desirable Violation? Actual Max Desirable Violation? 

VR12   Exhibit 13-8   V12 3060  Exhibit 13-8 4400:All No  
Level of Service Determination (if not F) Level of Service Determination (if not F)

DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA

DR = (pc/mi/ln) 
LOS = (Exhibit 13-2) 

DR = 4.252 + 0.0086 V12 - 0.009 LD

DR = 4.4 (pc/mi/ln)
LOS = A (Exhibit 13-2) 

Speed Determination Speed Determination
MS = (Exibit 13-11) 
SR= mph (Exhibit 13-11) 
S0= mph (Exhibit 13-11) 
S = mph (Exhibit 13-13) 

Ds = 0.522 (Exhibit 13-12) 
SR= 53.0 mph (Exhibit 13-12) 
S0= 66.0 mph (Exhibit 13-12) 
S = 57.9 mph (Exhibit 13-13) 

Copyright © 2012 University of Florida, All Rights Reserved      HCS2010TM   Version 6.40 Generated:  8/22/2014    10:55 AM

8/22/2014file://C:\Users\bleggett\AppData\Local\Temp\r2k3E55.tmp



                         RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information 
Analyst SP  Freeway/Dir of Travel I-4 WB  
Agency or Company HDR Inc.  Junction 13 US 192 Off Ramp  
Date Performed 8/21/2014 11:27:50 AM  Jurisdiction FDOT  
Analysis Time Period AM  Analysis Year 2016  
Project Description    I-4 SAMR Re-Eval 

Inputs
Upstream Adj Ramp

Yes On

No Off

Lup =   ft 

Vu =  veh/h 

Freeway Number of Lanes, N 4 

Ramp Number of Lanes, N 2 

Acceleration Lane Length, LA

Deceleration Lane Length LD 1500 

Freeway Volume, VF 2821 

Ramp Volume, VR 771 

Freeway Free-Flow Speed, SFF 65.0 

Ramp Free-Flow Speed, SFR 35.0 

Downstream Adj 
Ramp

Yes On

No Off

Ldown =   ft 

VD =  veh/h

Conversion to pc/h Under Base Conditions
 (pc/h) V 

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp
 Freeway 2821   0.95  Level  3  0  0.985  0.85  3546  
 Ramp 771   0.95  Level  3  0  0.985  0.85  969  
 UpStream          
 DownStream          

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )

LEQ =  (Equation 13-6 or 13-7)
PFM =  using Equation   (Exhibit 13-6) 

V12 =  pc/h 
V3 or Vav34  pc/h (Equation 13-14 or 13-17)
 Is V3 or Vav34 > 2,700 pc/h? Yes No 
 Is V3 or Vav34 > 1.5 * V12/2 Yes No 

If Yes,V12a =  pc/h (Equation 13-16, 13-18, or 
13-19)

      V12 = VR + (VF - VR)PFD
LEQ =  (Equation 13-12 or 13-13) 
PFD = 0.260  using Equation (Exhibit 13-7) 

V12 = 1639  pc/h 
V3 or Vav34 953  pc/h (Equation 13-14 or 13-17)
 Is V3 or Vav34 > 2,700 pc/h? Yes No 
 Is V3 or Vav34 > 1.5 * V12/2 Yes No 

If Yes,V12a =  pc/h (Equation 13-16, 13-18, or 13-
19)

Capacity Checks Capacity Checks
 Actual Capacity LOS F?  Actual Capacity LOS F?

VFO   Exhibit 13-8   

VF 3546  Exhibit 13-8 9400 No  
VFO = VF - VR 2577  Exhibit 13-8 9400 No  

VR 969  Exhibit 13-10 4000 No  

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
 Actual Max Desirable Violation? Actual Max Desirable Violation? 

VR12   Exhibit 13-8   V12 1639  Exhibit 13-8 4400:All No  
Level of Service Determination (if not F) Level of Service Determination (if not F)

DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA

DR = (pc/mi/ln) 
LOS = (Exhibit 13-2) 

DR = 4.252 + 0.0086 V12 - 0.009 LD

DR = -8.7 (pc/mi/ln)
LOS = A (Exhibit 13-2) 

Speed Determination Speed Determination
MS = (Exibit 13-11) 
SR= mph (Exhibit 13-11) 
S0= mph (Exhibit 13-11) 
S = mph (Exhibit 13-13) 

Ds = 0.515 (Exhibit 13-12) 
SR= 53.2 mph (Exhibit 13-12) 
S0= 71.3 mph (Exhibit 13-12) 
S = 61.6 mph (Exhibit 13-13) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information 
Analyst SP  Freeway/Dir of Travel I-4 WB  
Agency or Company HDR Inc.  Junction I-4 On Ramp from SR 535  
Date Performed 8/21/2014 11:27:50 AM  Jurisdiction FDOT  
Analysis Time Period AM  Analysis Year 2016  
Project Description    I-4 SAMR Re-Eval 

Inputs
Upstream Adj Ramp

Yes On

No Off

Lup =   ft 

Vu =  veh/h 

Freeway Number of Lanes, N 3 

Ramp Number of Lanes, N 1 

Acceleration Lane Length, LA 1500 

Deceleration Lane Length LD

Freeway Volume, VF 4318 

Ramp Volume, VR 817 

Freeway Free-Flow Speed, SFF 65.0 

Ramp Free-Flow Speed, SFR 50.0 

Downstream Adj 
Ramp

Yes On

No Off

Ldown = 3067   ft 

VD = 1853  veh/h

Conversion to pc/h Under Base Conditions
 (pc/h) V 

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 4318   0.95  Level  3  0  0.985  0.85  5428  
 Ramp 817   0.95  Level  3  0  0.985  0.85  1027  
 UpStream          
 DownStream 1853   0.95  Level  3  0  0.985  0.85  2329  

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )

LEQ =   (Equation 13-6 or 13-7)
PFM = 0.619   using Equation  (Exhibit 13-6) 

V12 = 3363   pc/h 

V3 or Vav34
2065   pc/h (Equation 13-14 or 13-
17)

 Is V3 or Vav34 > 2,700 pc/h? Yes No 
 Is V3 or Vav34 > 1.5 * V12/2 Yes No 

If Yes,V12a =   pc/h (Equation 13-16, 13-18, or 
13-19)

      V12 = VR + (VF - VR)PFD
LEQ =   (Equation 13-12 or 13-13) 
PFD =   using Equation (Exhibit 13-7) 

V12 =   pc/h 
V3 or Vav34   pc/h (Equation 13-14 or 13-17)

 Is V3 or Vav34 > 2,700 pc/h? Yes No 
 Is V3 or Vav34 > 1.5 * V12/2 Yes No 

If Yes,V12a =   pc/h (Equation 13-16, 13-18, or 
13-19)

Capacity Checks Capacity Checks
 Actual Capacity LOS F?  Actual Capacity LOS F?

VFO 6455  Exhibit 13-8  No 

VF  Exhibit 13-8   
VFO = VF - VR  Exhibit 13-8   

VR  Exhibit 13-
10  

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
 Actual Max Desirable Violation? Actual Max Desirable Violation? 

VR12 4390   Exhibit 13-8 4600:All No V12  Exhibit 13-8   

Level of Service Determination (if not F) Level of Service Determination (if not F)
DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA

DR = 29.8 (pc/mi/ln) 

LOS = D (Exhibit 13-2) 

DR = 4.252 + 0.0086 V12 - 0.009 LD

DR = (pc/mi/ln)
LOS = (Exhibit 13-2) 

Speed Determination Speed Determination
MS = 0.485 (Exibit 13-11) Ds = (Exhibit 13-12) 
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SR= 53.8 mph (Exhibit 13-11) 

S0= 59.4 mph (Exhibit 13-11) 
S = 55.5 mph (Exhibit 13-13) 

SR= mph (Exhibit 13-12) 

S0= mph (Exhibit 13-12) 

S = mph (Exhibit 13-13) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information 
Analyst SP  Freeway/Dir of Travel I-4 WB  
Agency or Company HDR Inc.  Junction I-4 On Ramp from SR 536  
Date Performed 8/21/2014 11:27:50 AM  Jurisdiction FDOT  
Analysis Time Period AM  Analysis Year 2016  
Project Description    I-4 SAMR Re-Eval 

Inputs
Upstream Adj Ramp

Yes On

No Off

Lup =   ft 

Vu =  veh/h 

Freeway Number of Lanes, N 3 

Ramp Number of Lanes, N 1 

Acceleration Lane Length, LA 1500 

Deceleration Lane Length LD

Freeway Volume, VF 2229 

Ramp Volume, VR 592 

Freeway Free-Flow Speed, SFF 65.0 

Ramp Free-Flow Speed, SFR 50.0 

Downstream Adj 
Ramp

Yes On

No Off

Ldown = 2766   ft 

VD = 771  veh/h

Conversion to pc/h Under Base Conditions
 (pc/h) V 

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 2229   0.95  Level  3  0  0.985  0.85  2802  
 Ramp 592   0.95  Level  3  0  0.985  0.85  744  
 UpStream          
 DownStream 771   0.95  Level  3  0  0.985  0.85  969  

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )

LEQ =   (Equation 13-6 or 13-7)
PFM = 0.619   using Equation  (Exhibit 13-6) 

V12 = 1736   pc/h 

V3 or Vav34
1066   pc/h (Equation 13-14 or 13-
17)

 Is V3 or Vav34 > 2,700 pc/h? Yes No 
 Is V3 or Vav34 > 1.5 * V12/2 Yes No 

If Yes,V12a =   pc/h (Equation 13-16, 13-18, or 
13-19)

      V12 = VR + (VF - VR)PFD
LEQ =   (Equation 13-12 or 13-13) 
PFD =   using Equation (Exhibit 13-7) 

V12 =   pc/h 
V3 or Vav34   pc/h (Equation 13-14 or 13-17)

 Is V3 or Vav34 > 2,700 pc/h? Yes No 
 Is V3 or Vav34 > 1.5 * V12/2 Yes No 

If Yes,V12a =   pc/h (Equation 13-16, 13-18, or 
13-19)

Capacity Checks Capacity Checks
 Actual Capacity LOS F?  Actual Capacity LOS F?

VFO 3546  Exhibit 13-8  No 

VF  Exhibit 13-8   
VFO = VF - VR  Exhibit 13-8   

VR  Exhibit 13-
10  

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
 Actual Max Desirable Violation? Actual Max Desirable Violation? 

VR12 2480   Exhibit 13-8 4600:All No V12  Exhibit 13-8   

Level of Service Determination (if not F) Level of Service Determination (if not F)
DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA

DR = 15.1 (pc/mi/ln) 

LOS = B (Exhibit 13-2) 

DR = 4.252 + 0.0086 V12 - 0.009 LD

DR = (pc/mi/ln)
LOS = (Exhibit 13-2) 

Speed Determination Speed Determination
MS = 0.218 (Exibit 13-11) Ds = (Exhibit 13-12) 
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SR= 60.0 mph (Exhibit 13-11) 

S0= 63.0 mph (Exhibit 13-11) 
S = 60.9 mph (Exhibit 13-13) 

SR= mph (Exhibit 13-12) 

S0= mph (Exhibit 13-12) 

S = mph (Exhibit 13-13) 
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                         RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information 
Analyst SP  Freeway/Dir of Travel I-4 WB  
Agency or Company HDR Inc.  Junction Osceola Pkwy Off Ramp  
Date Performed 8/21/2014 11:27:50 AM  Jurisdiction FDOT  
Analysis Time Period AM  Analysis Year 2016  
Project Description    I-4 SAMR Re-Eval 

Inputs
Upstream Adj Ramp

Yes On

No Off

Lup =   ft 

Vu =  veh/h 

Freeway Number of Lanes, N 3 

Ramp Number of Lanes, N 2 

Acceleration Lane Length, LA

Deceleration Lane Length LD 1500 

Freeway Volume, VF 3282 

Ramp Volume, VR 1053 

Freeway Free-Flow Speed, SFF 65.0 

Ramp Free-Flow Speed, SFR 35.0 

Downstream Adj 
Ramp

Yes On

No Off

Ldown =   ft 

VD =  veh/h

Conversion to pc/h Under Base Conditions
 (pc/h) V 

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp
 Freeway 3282   0.95  Level  3  0  0.985  0.85  4125  
 Ramp 1053   0.95  Level  3  0  0.985  0.85  1324  
 UpStream          
 DownStream          

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )

LEQ =  (Equation 13-6 or 13-7)
PFM =  using Equation   (Exhibit 13-6) 

V12 =  pc/h 
V3 or Vav34  pc/h (Equation 13-14 or 13-17)
 Is V3 or Vav34 > 2,700 pc/h? Yes No 
 Is V3 or Vav34 > 1.5 * V12/2 Yes No 

If Yes,V12a =  pc/h (Equation 13-16, 13-18, or 
13-19)

      V12 = VR + (VF - VR)PFD
LEQ =  (Equation 13-12 or 13-13) 
PFD = 0.450  using Equation (Exhibit 13-7) 

V12 = 2584  pc/h 
V3 or Vav34 1541  pc/h (Equation 13-14 or 13-17)
 Is V3 or Vav34 > 2,700 pc/h? Yes No 
 Is V3 or Vav34 > 1.5 * V12/2 Yes No 

If Yes,V12a =  pc/h (Equation 13-16, 13-18, or 13-
19)

Capacity Checks Capacity Checks
 Actual Capacity LOS F?  Actual Capacity LOS F?

VFO   Exhibit 13-8   

VF 4125  Exhibit 13-8 7050 No  
VFO = VF - VR 2801  Exhibit 13-8 7050 No  

VR 1324  Exhibit 13-10 4000 No  

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
 Actual Max Desirable Violation? Actual Max Desirable Violation? 

VR12   Exhibit 13-8   V12 2584  Exhibit 13-8 4400:All No  
Level of Service Determination (if not F) Level of Service Determination (if not F)

DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA

DR = (pc/mi/ln) 
LOS = (Exhibit 13-2) 

DR = 4.252 + 0.0086 V12 - 0.009 LD

DR = -0.5 (pc/mi/ln)
LOS = A (Exhibit 13-2) 

Speed Determination Speed Determination
MS = (Exibit 13-11) 
SR= mph (Exhibit 13-11) 
S0= mph (Exhibit 13-11) 
S = mph (Exhibit 13-13) 

Ds = 0.547 (Exhibit 13-12) 
SR= 52.4 mph (Exhibit 13-12) 
S0= 69.2 mph (Exhibit 13-12) 
S = 57.6 mph (Exhibit 13-13) 
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                         RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information 
Analyst SP  Freeway/Dir of Travel I-4 WB  
Agency or Company HDR Inc.  Junction SR 535 Off Ramp  
Date Performed 8/21/2014 11:27:50 AM  Jurisdiction FDOT  
Analysis Time Period AM  Analysis Year 2016  
Project Description    I-4 SAMR Re-Eval 

Inputs
Upstream Adj Ramp

Yes On

No Off

Lup =   ft 

Vu =  veh/h 

Freeway Number of Lanes, N 4 

Ramp Number of Lanes, N 2 

Acceleration Lane Length, LA

Deceleration Lane Length LD 1500 

Freeway Volume, VF 5974 

Ramp Volume, VR 1656 

Freeway Free-Flow Speed, SFF 65.0 

Ramp Free-Flow Speed, SFR 35.0 

Downstream Adj 
Ramp

Yes On

No Off

Ldown =   ft 

VD =  veh/h

Conversion to pc/h Under Base Conditions
 (pc/h) V 

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp
 Freeway 5974   0.95  Level  3  0  0.985  0.85  7509  
 Ramp 1656   0.95  Level  3  0  0.985  0.85  2082  
 UpStream          
 DownStream          

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )

LEQ =  (Equation 13-6 or 13-7)
PFM =  using Equation   (Exhibit 13-6) 

V12 =  pc/h 
V3 or Vav34  pc/h (Equation 13-14 or 13-17)
 Is V3 or Vav34 > 2,700 pc/h? Yes No 
 Is V3 or Vav34 > 1.5 * V12/2 Yes No 

If Yes,V12a =  pc/h (Equation 13-16, 13-18, or 
13-19)

      V12 = VR + (VF - VR)PFD
LEQ =  (Equation 13-12 or 13-13) 
PFD = 0.260  using Equation (Exhibit 13-7) 

V12 = 3493  pc/h 
V3 or Vav34 2008  pc/h (Equation 13-14 or 13-17)
 Is V3 or Vav34 > 2,700 pc/h? Yes No 
 Is V3 or Vav34 > 1.5 * V12/2 Yes No 

If Yes,V12a =  pc/h (Equation 13-16, 13-18, or 13-
19)

Capacity Checks Capacity Checks
 Actual Capacity LOS F?  Actual Capacity LOS F?

VFO   Exhibit 13-8   

VF 7509  Exhibit 13-8 9400 No  
VFO = VF - VR 5427  Exhibit 13-8 9400 No  

VR 2082  Exhibit 13-10 4000 No  

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
 Actual Max Desirable Violation? Actual Max Desirable Violation? 

VR12   Exhibit 13-8   V12 3493  Exhibit 13-8 4400:All No  
Level of Service Determination (if not F) Level of Service Determination (if not F)

DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA

DR = (pc/mi/ln) 
LOS = (Exhibit 13-2) 

DR = 4.252 + 0.0086 V12 - 0.009 LD

DR = 7.3 (pc/mi/ln)
LOS = A (Exhibit 13-2) 

Speed Determination Speed Determination
MS = (Exibit 13-11) 
SR= mph (Exhibit 13-11) 
S0= mph (Exhibit 13-11) 
S = mph (Exhibit 13-13) 

Ds = 0.615 (Exhibit 13-12) 
SR= 50.8 mph (Exhibit 13-12) 
S0= 67.4 mph (Exhibit 13-12) 
S = 58.5 mph (Exhibit 13-13) 
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                         RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information 
Analyst SP  Freeway/Dir of Travel I-4 WB  
Agency or Company HDR Inc.  Junction SR 536 Off Ramp  
Date Performed 8/21/2014 11:27:50 AM  Jurisdiction FDOT  
Analysis Time Period AM  Analysis Year 2016  
Project Description    I-4 SAMR Re-Eval 

Inputs
Upstream Adj Ramp

Yes On

No Off

Lup =   ft 

Vu =  veh/h 

Freeway Number of Lanes, N 4 

Ramp Number of Lanes, N 2 

Acceleration Lane Length, LA

Deceleration Lane Length LD 1500 

Freeway Volume, VF 5135 

Ramp Volume, VR 1853 

Freeway Free-Flow Speed, SFF 65.0 

Ramp Free-Flow Speed, SFR 35.0 

Downstream Adj 
Ramp

Yes On

No Off

Ldown =   ft 

VD =  veh/h

Conversion to pc/h Under Base Conditions
 (pc/h) V 

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp
 Freeway 5135   0.95  Level  3  0  0.985  0.85  6455  
 Ramp 1853   0.95  Level  3  0  0.985  0.85  2329  
 UpStream          
 DownStream          

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )

LEQ =  (Equation 13-6 or 13-7)
PFM =  using Equation   (Exhibit 13-6) 

V12 =  pc/h 
V3 or Vav34  pc/h (Equation 13-14 or 13-17)
 Is V3 or Vav34 > 2,700 pc/h? Yes No 
 Is V3 or Vav34 > 1.5 * V12/2 Yes No 

If Yes,V12a =  pc/h (Equation 13-16, 13-18, or 
13-19)

      V12 = VR + (VF - VR)PFD
LEQ =  (Equation 13-12 or 13-13) 
PFD = 0.260  using Equation (Exhibit 13-7) 

V12 = 3402  pc/h 
V3 or Vav34 1526  pc/h (Equation 13-14 or 13-17)
 Is V3 or Vav34 > 2,700 pc/h? Yes No 
 Is V3 or Vav34 > 1.5 * V12/2 Yes No 

If Yes,V12a =  pc/h (Equation 13-16, 13-18, or 13-
19)

Capacity Checks Capacity Checks
 Actual Capacity LOS F?  Actual Capacity LOS F?

VFO   Exhibit 13-8   

VF 6455  Exhibit 13-8 9400 No  
VFO = VF - VR 4126  Exhibit 13-8 9400 No  

VR 2329  Exhibit 13-10 4000 No  

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
 Actual Max Desirable Violation? Actual Max Desirable Violation? 

VR12   Exhibit 13-8   V12 3402  Exhibit 13-8 4400:All No  
Level of Service Determination (if not F) Level of Service Determination (if not F)

DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA

DR = (pc/mi/ln) 
LOS = (Exhibit 13-2) 

DR = 4.252 + 0.0086 V12 - 0.009 LD

DR = 6.5 (pc/mi/ln)
LOS = A (Exhibit 13-2) 

Speed Determination Speed Determination
MS = (Exibit 13-11) 
SR= mph (Exhibit 13-11) 
S0= mph (Exhibit 13-11) 
S = mph (Exhibit 13-13) 

Ds = 0.638 (Exhibit 13-12) 
SR= 50.3 mph (Exhibit 13-12) 
S0= 69.3 mph (Exhibit 13-12) 
S = 57.8 mph (Exhibit 13-13) 
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                         RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information 
Analyst SP  Freeway/Dir of Travel I-4 EB  
Agency or Company HDR Inc.  Junction 1 Osceola Parkway Off Ramp  
Date Performed 8/21/2014 11:27:50 AM  Jurisdiction FDOT  
Analysis Time Period PM  Analysis Year 2016  
Project Description    I-4 SAMR Re-Eval 

Inputs
Upstream Adj Ramp

Yes On

No Off

Lup = 1853   ft 

Vu = 775  veh/h 

Freeway Number of Lanes, N 3 

Ramp Number of Lanes, N 1 

Acceleration Lane Length, LA

Deceleration Lane Length LD 1500 

Freeway Volume, VF 3493 

Ramp Volume, VR 304 

Freeway Free-Flow Speed, SFF 65.0 

Ramp Free-Flow Speed, SFR 35.0 

Downstream Adj 
Ramp

Yes On

No Off

Ldown =   ft 

VD =  veh/h

Conversion to pc/h Under Base Conditions
 (pc/h) V 

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp
 Freeway 3493   0.95  Level  3  0  0.985  0.85  4391  
 Ramp 304   0.95  Level  3  0  0.985  0.85  382  
 UpStream 775   0.95  Level  3  0  0.985  0.85  974  
 DownStream          

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )

LEQ =  (Equation 13-6 or 13-7)
PFM =  using Equation   (Exhibit 13-6) 

V12 =  pc/h 
V3 or Vav34  pc/h (Equation 13-14 or 13-17)
 Is V3 or Vav34 > 2,700 pc/h? Yes No 
 Is V3 or Vav34 > 1.5 * V12/2 Yes No 

If Yes,V12a =  pc/h (Equation 13-16, 13-18, or 
13-19)

      V12 = VR + (VF - VR)PFD
LEQ = 6813.05  (Equation 13-12 or 13-13) 
PFD = 0.633  using Equation (Exhibit 13-7) 

V12 = 2918  pc/h 
V3 or Vav34 1473  pc/h (Equation 13-14 or 13-17)
 Is V3 or Vav34 > 2,700 pc/h? Yes No 
 Is V3 or Vav34 > 1.5 * V12/2 Yes No 

If Yes,V12a =  pc/h (Equation 13-16, 13-18, or 13-
19)

Capacity Checks Capacity Checks
 Actual Capacity LOS F?  Actual Capacity LOS F?

VFO   Exhibit 13-8   

VF 4391  Exhibit 13-8 7050 No  
VFO = VF - VR 4009  Exhibit 13-8 7050  No  

VR 382  Exhibit 13-10 2000 No  

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
 Actual Max Desirable Violation? Actual Max Desirable Violation? 

VR12   Exhibit 13-8   V12 2918  Exhibit 13-8 4400:All No  
Level of Service Determination (if not F) Level of Service Determination (if not F)

DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA

DR = (pc/mi/ln) 
LOS = (Exhibit 13-2) 

DR = 4.252 + 0.0086 V12 - 0.009 LD 
DR = 15.8 (pc/mi/ln) 
LOS = B (Exhibit 13-2) 

Speed Determination Speed Determination
MS = (Exibit 13-11) 
SR= mph (Exhibit 13-11) 
S0= mph (Exhibit 13-11) 
S = mph (Exhibit 13-13) 

Ds = 0.462 (Exhibit 13-12) 
SR= 54.4 mph (Exhibit 13-12) 
S0= 69.5 mph (Exhibit 13-12) 
S = 58.6 mph (Exhibit 13-13) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information 
Analyst SP  Freeway/Dir of Travel I-4 EB  
Agency or Company HDR Inc.  Junction  
Date Performed 8/21/2014 11:27:50 AM  Jurisdiction FDOT  
Analysis Time Period PM  Analysis Year 2016  
Project Description    I-4 SAMR Re-Eval 

Inputs
Upstream Adj Ramp

Yes On

No Off

Lup = 5752   ft 

Vu = 672  veh/h 

Freeway Number of Lanes, N 3 

Ramp Number of Lanes, N 1 

Acceleration Lane Length, LA 1500 

Deceleration Lane Length LD

Freeway Volume, VF 3125 

Ramp Volume, VR 845 

Freeway Free-Flow Speed, SFF 65.0 

Ramp Free-Flow Speed, SFR 50.0 

Downstream Adj 
Ramp

Yes On

No Off

Ldown =   ft 

VD =  veh/h

Conversion to pc/h Under Base Conditions
 (pc/h) V 

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 3125   0.95  Level  3  0  0.985  0.85  3928  
 Ramp 845   0.95  Level  3  0  0.985  0.85  1062  
 UpStream 672   0.95  Level  3  0  0.985  0.85  845  
 DownStream          

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )

LEQ = 1946.86   (Equation 13-6 or 13-7)
PFM = 0.619   using Equation  (Exhibit 13-6) 

V12 = 2433   pc/h 

V3 or Vav34
1495   pc/h (Equation 13-14 or 13-
17)

 Is V3 or Vav34 > 2,700 pc/h? Yes No 
 Is V3 or Vav34 > 1.5 * V12/2 Yes No 

If Yes,V12a =   pc/h (Equation 13-16, 13-18, or 
13-19)

      V12 = VR + (VF - VR)PFD
LEQ =   (Equation 13-12 or 13-13) 
PFD =   using Equation (Exhibit 13-7) 

V12 =   pc/h 
V3 or Vav34   pc/h (Equation 13-14 or 13-17)

 Is V3 or Vav34 > 2,700 pc/h? Yes No 
 Is V3 or Vav34 > 1.5 * V12/2 Yes No 

If Yes,V12a =   pc/h (Equation 13-16, 13-18, or 
13-19)

Capacity Checks Capacity Checks
 Actual Capacity LOS F?  Actual Capacity LOS F?

VFO 4990  Exhibit 13-8  No 

VF  Exhibit 13-8   
VFO = VF - VR  Exhibit 13-8   

VR  Exhibit 13-
10  

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
 Actual Max Desirable Violation? Actual Max Desirable Violation? 

VR12 3495   Exhibit 13-8 4600:All No V12  Exhibit 13-8   

Level of Service Determination (if not F) Level of Service Determination (if not F)
DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA

DR = 22.8 (pc/mi/ln) 

LOS = C (Exhibit 13-2) 

DR = 4.252 + 0.0086 V12 - 0.009 LD

DR = (pc/mi/ln)
LOS = (Exhibit 13-2) 

Speed Determination Speed Determination
MS = 0.300 (Exibit 13-11) Ds = (Exhibit 13-12) 
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SR= 58.1 mph (Exhibit 13-11) 

S0= 61.4 mph (Exhibit 13-11) 
S = 59.1 mph (Exhibit 13-13) 

SR= mph (Exhibit 13-12) 

S0= mph (Exhibit 13-12) 

S = mph (Exhibit 13-13) 

Copyright © 2012 University of Florida, All Rights Reserved      HCS2010TM   Version 6.40 Generated:  8/22/2014    11:38 AM

8/22/2014file://C:\Users\bleggett\AppData\Local\Temp\r2k3966.tmp



RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information 
Analyst SP  Freeway/Dir of Travel I-4 EB  
Agency or Company HDR Inc.  Junction  
Date Performed 8/21/2014 11:27:50 AM  Jurisdiction FDOT  
Analysis Time Period PM  Analysis Year 2016  
Project Description    I-4 SAMR Re-Eval 

Inputs
Upstream Adj Ramp

Yes On

No Off

Lup =   ft 

Vu =  veh/h 

Freeway Number of Lanes, N 3 

Ramp Number of Lanes, N 1 

Acceleration Lane Length, LA 1500 

Deceleration Lane Length LD

Freeway Volume, VF 3125 

Ramp Volume, VR 845 

Freeway Free-Flow Speed, SFF 65.0 

Ramp Free-Flow Speed, SFR 50.0 

Downstream Adj 
Ramp

Yes On

No Off

Ldown = 2604   ft 

VD = 1949  veh/h

Conversion to pc/h Under Base Conditions
 (pc/h) V 

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 3125   0.95  Level  3  0  0.985  0.85  3928  
 Ramp 845   0.95  Level  3  0  0.985  0.85  1062  
 UpStream          
 DownStream 1949   0.95  Level  3  0  0.985  0.85  2450  

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )

LEQ =   (Equation 13-6 or 13-7)
PFM = 0.619   using Equation  (Exhibit 13-6) 

V12 = 2433   pc/h 

V3 or Vav34
1495   pc/h (Equation 13-14 or 13-
17)

 Is V3 or Vav34 > 2,700 pc/h? Yes No 
 Is V3 or Vav34 > 1.5 * V12/2 Yes No 

If Yes,V12a =   pc/h (Equation 13-16, 13-18, or 
13-19)

      V12 = VR + (VF - VR)PFD
LEQ =   (Equation 13-12 or 13-13) 
PFD =   using Equation (Exhibit 13-7) 

V12 =   pc/h 
V3 or Vav34   pc/h (Equation 13-14 or 13-17)

 Is V3 or Vav34 > 2,700 pc/h? Yes No 
 Is V3 or Vav34 > 1.5 * V12/2 Yes No 

If Yes,V12a =   pc/h (Equation 13-16, 13-18, or 
13-19)

Capacity Checks Capacity Checks
 Actual Capacity LOS F?  Actual Capacity LOS F?

VFO 4990  Exhibit 13-8  No 

VF  Exhibit 13-8   
VFO = VF - VR  Exhibit 13-8   

VR  Exhibit 13-
10  

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
 Actual Max Desirable Violation? Actual Max Desirable Violation? 

VR12 3495   Exhibit 13-8 4600:All No V12  Exhibit 13-8   

Level of Service Determination (if not F) Level of Service Determination (if not F)
DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA

DR = 22.8 (pc/mi/ln) 

LOS = C (Exhibit 13-2) 

DR = 4.252 + 0.0086 V12 - 0.009 LD

DR = (pc/mi/ln)
LOS = (Exhibit 13-2) 

Speed Determination Speed Determination
MS = 0.300 (Exibit 13-11) Ds = (Exhibit 13-12) 
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SR= 58.1 mph (Exhibit 13-11) 

S0= 61.4 mph (Exhibit 13-11) 
S = 59.1 mph (Exhibit 13-13) 

SR= mph (Exhibit 13-12) 

S0= mph (Exhibit 13-12) 

S = mph (Exhibit 13-13) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information 
Analyst SP  Freeway/Dir of Travel I-4 EB  
Agency or Company HDR Inc.  Junction I-4 On Ramp from SR 535 EB  
Date Performed 8/21/2014 11:27:50 AM  Jurisdiction FDOT  
Analysis Time Period PM  Analysis Year 2016  
Project Description    I-4 SAMR Re-Eval 

Inputs
Upstream Adj Ramp

Yes On

No Off

Lup =   ft 

Vu =  veh/h 

Freeway Number of Lanes, N 3 

Ramp Number of Lanes, N 1 

Acceleration Lane Length, LA 1500 

Deceleration Lane Length LD

Freeway Volume, VF 5571 

Ramp Volume, VR 793 

Freeway Free-Flow Speed, SFF 65.0 

Ramp Free-Flow Speed, SFR 50.0 

Downstream Adj 
Ramp

Yes On

No Off

Ldown = 4664   ft 

VD = 495  veh/h

Conversion to pc/h Under Base Conditions
 (pc/h) V 

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 5571   0.95  Level  3  0  0.985  0.85  7003  
 Ramp 793   0.95  Level  3  0  0.985  0.85  997  
 UpStream          
 DownStream 495   0.95  Level  3  0  0.985  0.85  622  

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )

LEQ =   (Equation 13-6 or 13-7)
PFM = 0.619   using Equation  (Exhibit 13-6) 

V12 = 4338   pc/h 

V3 or Vav34
2665   pc/h (Equation 13-14 or 13-
17)

 Is V3 or Vav34 > 2,700 pc/h? Yes No 
 Is V3 or Vav34 > 1.5 * V12/2 Yes No 

If Yes,V12a =   pc/h (Equation 13-16, 13-18, or 
13-19)

      V12 = VR + (VF - VR)PFD
LEQ =   (Equation 13-12 or 13-13) 
PFD =   using Equation (Exhibit 13-7) 

V12 =   pc/h 
V3 or Vav34   pc/h (Equation 13-14 or 13-17)

 Is V3 or Vav34 > 2,700 pc/h? Yes No 
 Is V3 or Vav34 > 1.5 * V12/2 Yes No 

If Yes,V12a =   pc/h (Equation 13-16, 13-18, or 
13-19)

Capacity Checks Capacity Checks
 Actual Capacity LOS F?  Actual Capacity LOS F?

VFO 8000  Exhibit 13-8  Yes 

VF  Exhibit 13-8   
VFO = VF - VR  Exhibit 13-8   

VR  Exhibit 13-
10  

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
 Actual Max Desirable Violation? Actual Max Desirable Violation? 

VR12 5335   Exhibit 13-8 4600:All Yes V12  Exhibit 13-8   

Level of Service Determination (if not F) Level of Service Determination (if not F)
DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA

DR = 37.2 (pc/mi/ln) 

LOS = F (Exhibit 13-2) 

DR = 4.252 + 0.0086 V12 - 0.009 LD

DR = (pc/mi/ln)
LOS = (Exhibit 13-2) 

Speed Determination Speed Determination
MS = 0.980 (Exibit 13-11) Ds = (Exhibit 13-12) 
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SR= 42.5 mph (Exhibit 13-11) 

S0= 56.3 mph (Exhibit 13-11) 
S = 46.2 mph (Exhibit 13-13) 

SR= mph (Exhibit 13-12) 

S0= mph (Exhibit 13-12) 

S = mph (Exhibit 13-13) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information 
Analyst SP  Freeway/Dir of Travel I-4 EB  
Agency or Company HDR Inc.  Junction I-4 On Ramp from SR 535 WB  
Date Performed 8/21/2014 11:27:50 AM  Jurisdiction FDOT  
Analysis Time Period PM  Analysis Year 2016  
Project Description    I-4 SAMR Re-Eval 

Inputs
Upstream Adj Ramp

Yes On

No Off

Lup =   ft 

Vu =  veh/h 

Freeway Number of Lanes, N 3 

Ramp Number of Lanes, N 2 

Acceleration Lane Length, LA 975 

Deceleration Lane Length LD

Freeway Volume, VF 4607 

Ramp Volume, VR 964 

Freeway Free-Flow Speed, SFF 65.0 

Ramp Free-Flow Speed, SFR 50.0 

Downstream Adj 
Ramp

Yes On

No Off

Ldown =   ft 

VD =  veh/h

Conversion to pc/h Under Base Conditions
 (pc/h) V 

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 4607   0.95  Level  3  0  0.985  0.85  5791  
 Ramp 964   0.95  Level  3  0  0.985  0.85  1212  
 UpStream          
 DownStream          

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )

LEQ =   (Equation 13-6 or 13-7)
PFM = 0.555   using Equation  (Exhibit 13-6) 

V12 = 3214   pc/h 

V3 or Vav34
2577   pc/h (Equation 13-14 or 13-
17)

 Is V3 or Vav34 > 2,700 pc/h? Yes No 
 Is V3 or Vav34 > 1.5 * V12/2 Yes No 

If Yes,V12a = 3309   pc/h (Equation 13-16, 13-
18, or 13-19)

      V12 = VR + (VF - VR)PFD
LEQ =   (Equation 13-12 or 13-13) 
PFD =   using Equation (Exhibit 13-7) 

V12 =   pc/h 
V3 or Vav34   pc/h (Equation 13-14 or 13-17)

 Is V3 or Vav34 > 2,700 pc/h? Yes No 
 Is V3 or Vav34 > 1.5 * V12/2 Yes No 

If Yes,V12a =   pc/h (Equation 13-16, 13-18, or 
13-19)

Capacity Checks Capacity Checks
 Actual Capacity LOS F?  Actual Capacity LOS F?

VFO 7003  Exhibit 13-8  No 

VF  Exhibit 13-8  

VFO = VF - VR  Exhibit 13-8   

VR  Exhibit 13-
10   

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
 Actual Max Desirable Violation?  Actual Max Desirable Violation? 

VR12 4521   Exhibit 13-8 4600:All No V12  Exhibit 13-8  

Level of Service Determination (if not F) Level of Service Determination (if not F)
DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA

DR = 23.1 (pc/mi/ln) 

LOS = C (Exhibit 13-2) 

DR = 4.252 + 0.0086 V12 - 0.009 LD

DR = (pc/mi/ln)
LOS = (Exhibit 13-2) 

Speed Determination Speed Determination
MS = 0.407 (Exibit 13-11) Ds = (Exhibit 13-12) 
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SR= 55.6 mph (Exhibit 13-11) 

S0= 57.4 mph (Exhibit 13-11) 
S = 56.2 mph (Exhibit 13-13) 

SR= mph (Exhibit 13-12) 

S0= mph (Exhibit 13-12) 

S = mph (Exhibit 13-13) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information 
Analyst SP  Freeway/Dir of Travel I-4 EB  
Agency or Company HDR Inc.  Junction I-4 On Ramp from SR 536  
Date Performed 8/21/2014 11:27:50 AM  Jurisdiction FDOT  
Analysis Time Period PM  Analysis Year 2016  
Project Description    I-4 SAMR Re-Eval 

Inputs
Upstream Adj Ramp

Yes On

No Off

Lup =   ft 

Vu =  veh/h 

Freeway Number of Lanes, N 3 

Ramp Number of Lanes, N 2 

Acceleration Lane Length, LA 600 

Deceleration Lane Length LD

Freeway Volume, VF 3970 

Ramp Volume, VR 1949 

Freeway Free-Flow Speed, SFF 65.0 

Ramp Free-Flow Speed, SFR 50.0 

Downstream Adj 
Ramp

Yes On

No Off

Ldown =   ft 

VD =  veh/h

Conversion to pc/h Under Base Conditions
 (pc/h) V 

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 3970   0.95  Level  3  0  0.985  0.85  4990  
 Ramp 1949   0.95  Level  3  0  0.985  0.85  2450  
 UpStream          
 DownStream          

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )

LEQ =   (Equation 13-6 or 13-7)
PFM = 0.555   using Equation  (Exhibit 13-6) 

V12 = 2769   pc/h 

V3 or Vav34
2221   pc/h (Equation 13-14 or 13-
17)

 Is V3 or Vav34 > 2,700 pc/h? Yes No 
 Is V3 or Vav34 > 1.5 * V12/2 Yes No 

If Yes,V12a = 2851   pc/h (Equation 13-16, 13-
18, or 13-19)

      V12 = VR + (VF - VR)PFD
LEQ =   (Equation 13-12 or 13-13) 
PFD =   using Equation (Exhibit 13-7) 

V12 =   pc/h 
V3 or Vav34   pc/h (Equation 13-14 or 13-17)

 Is V3 or Vav34 > 2,700 pc/h? Yes No 
 Is V3 or Vav34 > 1.5 * V12/2 Yes No 

If Yes,V12a =   pc/h (Equation 13-16, 13-18, or 
13-19)

Capacity Checks Capacity Checks
 Actual Capacity LOS F?  Actual Capacity LOS F?

VFO 7440  Exhibit 13-8  Yes 

VF  Exhibit 13-8  

VFO = VF - VR  Exhibit 13-8   

VR  Exhibit 13-
10   

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
 Actual Max Desirable Violation?  Actual Max Desirable Violation? 

VR12 5301   Exhibit 13-8 4600:All Yes V12  Exhibit 13-8  

Level of Service Determination (if not F) Level of Service Determination (if not F)
DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA

DR = 28.8 (pc/mi/ln) 

LOS = F (Exhibit 13-2) 

DR = 4.252 + 0.0086 V12 - 0.009 LD

DR = (pc/mi/ln)
LOS = (Exhibit 13-2) 

Speed Determination Speed Determination
MS = 0.833 (Exibit 13-11) Ds = (Exhibit 13-12) 
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SR= 45.8 mph (Exhibit 13-11) 

S0= 59.1 mph (Exhibit 13-11) 
S = 49.0 mph (Exhibit 13-13) 

SR= mph (Exhibit 13-12) 

S0= mph (Exhibit 13-12) 

S = mph (Exhibit 13-13) 
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                         RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information 
Analyst SP  Freeway/Dir of Travel I-4 EB  
Agency or Company HDR Inc.  Junction SR 535 Off Ramp  
Date Performed 8/21/2014 11:27:50 AM  Jurisdiction FDOT  
Analysis Time Period PM  Analysis Year 2016  
Project Description    I-4 SAMR Re-Eval 

Inputs
Upstream Adj Ramp

Yes On

No Off

Lup = 1627   ft 

Vu = 1949  veh/h 

Freeway Number of Lanes, N 4 

Ramp Number of Lanes, N 1 

Acceleration Lane Length, LA

Deceleration Lane Length LD 1500 

Freeway Volume, VF 5919 

Ramp Volume, VR 1312 

Freeway Free-Flow Speed, SFF 65.0 

Ramp Free-Flow Speed, SFR 35.0 

Downstream Adj 
Ramp

Yes On

No Off

Ldown =   ft 

VD =  veh/h

Conversion to pc/h Under Base Conditions
 (pc/h) V 

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp
 Freeway 5919   0.95  Level  3  0  0.985  0.85  7440  
 Ramp 1312   0.95  Level  3  0  0.985  0.85  1649  
 UpStream 1949   0.95  Level  3  0  0.985  0.85  2450  
 DownStream          

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )

LEQ =  (Equation 13-6 or 13-7)
PFM =  using Equation   (Exhibit 13-6) 

V12 =  pc/h 
V3 or Vav34  pc/h (Equation 13-14 or 13-17)
 Is V3 or Vav34 > 2,700 pc/h? Yes No 
 Is V3 or Vav34 > 1.5 * V12/2 Yes No 

If Yes,V12a =  pc/h (Equation 13-16, 13-18, or 
13-19)

      V12 = VR + (VF - VR)PFD
LEQ =  (Equation 13-12 or 13-13) 
PFD = 0.436  using Equation (Exhibit 13-7) 

V12 = 4174  pc/h 
V3 or Vav34 1633  pc/h (Equation 13-14 or 13-17)
 Is V3 or Vav34 > 2,700 pc/h? Yes No 
 Is V3 or Vav34 > 1.5 * V12/2 Yes No 

If Yes,V12a =  pc/h (Equation 13-16, 13-18, or 13-
19)

Capacity Checks Capacity Checks
 Actual Capacity LOS F?  Actual Capacity LOS F?

VFO   Exhibit 13-8   

VF 7440  Exhibit 13-8 9400 No  
VFO = VF - VR 5791  Exhibit 13-8 9400  No  

VR 1649  Exhibit 13-10 2000 No  

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
 Actual Max Desirable Violation? Actual Max Desirable Violation? 

VR12   Exhibit 13-8   V12 4174  Exhibit 13-8 4400:All No  
Level of Service Determination (if not F) Level of Service Determination (if not F)

DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA

DR = (pc/mi/ln) 
LOS = (Exhibit 13-2) 

DR = 4.252 + 0.0086 V12 - 0.009 LD 
DR = 26.6 (pc/mi/ln) 
LOS = C (Exhibit 13-2) 

Speed Determination Speed Determination
MS = (Exibit 13-11) 
SR= mph (Exhibit 13-11) 
S0= mph (Exhibit 13-11) 
S = mph (Exhibit 13-13) 

Ds = 0.576 (Exhibit 13-12) 
SR= 51.7 mph (Exhibit 13-12) 
S0= 68.8 mph (Exhibit 13-12) 
S = 58.1 mph (Exhibit 13-13) 
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                         RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information 
Analyst SP  Freeway/Dir of Travel I-4 EB  
Agency or Company HDR Inc.  Junction SR 535 Off Ramp  
Date Performed 8/21/2014 11:27:50 AM  Jurisdiction FDOT  
Analysis Time Period PM  Analysis Year 2016  
Project Description    I-4 SAMR Re-Eval 

Inputs
Upstream Adj Ramp

Yes On

No Off

Lup =   ft 

Vu =  veh/h 

Freeway Number of Lanes, N 4 

Ramp Number of Lanes, N 1 

Acceleration Lane Length, LA

Deceleration Lane Length LD 1500 

Freeway Volume, VF 5919 

Ramp Volume, VR 1312 

Freeway Free-Flow Speed, SFF 65.0 

Ramp Free-Flow Speed, SFR 35.0 

Downstream Adj 
Ramp

Yes On

No Off

Ldown = 2725   ft 

VD = 964  veh/h

Conversion to pc/h Under Base Conditions
 (pc/h) V 

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp
 Freeway 5919   0.95  Level  3  0  0.985  0.85  7440  
 Ramp 1312   0.95  Level  3  0  0.985  0.85  1649  
 UpStream          
 DownStream 964   0.95  Level  3  0  0.985  0.85  1212  

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )

LEQ =  (Equation 13-6 or 13-7)
PFM =  using Equation   (Exhibit 13-6) 

V12 =  pc/h 
V3 or Vav34  pc/h (Equation 13-14 or 13-17)
 Is V3 or Vav34 > 2,700 pc/h? Yes No 
 Is V3 or Vav34 > 1.5 * V12/2 Yes No 

If Yes,V12a =  pc/h (Equation 13-16, 13-18, or 
13-19)

      V12 = VR + (VF - VR)PFD
LEQ =  (Equation 13-12 or 13-13) 
PFD = 0.436  using Equation (Exhibit 13-7) 

V12 = 4174  pc/h 
V3 or Vav34 1633  pc/h (Equation 13-14 or 13-17)
 Is V3 or Vav34 > 2,700 pc/h? Yes No 
 Is V3 or Vav34 > 1.5 * V12/2 Yes No 

If Yes,V12a =  pc/h (Equation 13-16, 13-18, or 13-
19)

Capacity Checks Capacity Checks
 Actual Capacity LOS F?  Actual Capacity LOS F?

VFO   Exhibit 13-8   

VF 7440  Exhibit 13-8 9400 No  
VFO = VF - VR 5791  Exhibit 13-8 9400  No  

VR 1649  Exhibit 13-10 2000 No  

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
 Actual Max Desirable Violation? Actual Max Desirable Violation? 

VR12   Exhibit 13-8   V12 4174  Exhibit 13-8 4400:All No  
Level of Service Determination (if not F) Level of Service Determination (if not F)

DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA

DR = (pc/mi/ln) 
LOS = (Exhibit 13-2) 

DR = 4.252 + 0.0086 V12 - 0.009 LD 
DR = 26.6 (pc/mi/ln) 
LOS = C (Exhibit 13-2) 

Speed Determination Speed Determination
MS = (Exibit 13-11) 
SR= mph (Exhibit 13-11) 
S0= mph (Exhibit 13-11) 
S = mph (Exhibit 13-13) 

Ds = 0.576 (Exhibit 13-12) 
SR= 51.7 mph (Exhibit 13-12) 
S0= 68.8 mph (Exhibit 13-12) 
S = 58.1 mph (Exhibit 13-13) 
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                         RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information 
Analyst SP  Freeway/Dir of Travel I-4 EB  
Agency or Company HDR Inc.  Junction SR 536 Off Ramp  
Date Performed 8/21/2014 11:27:50 AM  Jurisdiction FDOT  
Analysis Time Period PM  Analysis Year 2016  
Project Description    I-4 SAMR Re-Eval 

Inputs
Upstream Adj Ramp

Yes On

No Off

Lup =   ft 

Vu =  veh/h 

Freeway Number of Lanes, N 3 

Ramp Number of Lanes, N 2 

Acceleration Lane Length, LA

Deceleration Lane Length LD 1500 

Freeway Volume, VF 3797 

Ramp Volume, VR 672 

Freeway Free-Flow Speed, SFF 65.0 

Ramp Free-Flow Speed, SFR 35.0 

Downstream Adj 
Ramp

Yes On

No Off

Ldown =   ft 

VD =  veh/h

Conversion to pc/h Under Base Conditions
 (pc/h) V 

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp
 Freeway 3797   0.95  Level  3  0  0.985  0.85  4773  
 Ramp 672   0.95  Level  3  0  0.985  0.85  845  
 UpStream          
 DownStream          

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )

LEQ =  (Equation 13-6 or 13-7)
PFM =  using Equation   (Exhibit 13-6) 

V12 =  pc/h 
V3 or Vav34  pc/h (Equation 13-14 or 13-17)
 Is V3 or Vav34 > 2,700 pc/h? Yes No 
 Is V3 or Vav34 > 1.5 * V12/2 Yes No 

If Yes,V12a =  pc/h (Equation 13-16, 13-18, or 
13-19)

      V12 = VR + (VF - VR)PFD
LEQ =  (Equation 13-12 or 13-13) 
PFD = 0.450  using Equation (Exhibit 13-7) 

V12 = 2613  pc/h 
V3 or Vav34 2160  pc/h (Equation 13-14 or 13-17)
 Is V3 or Vav34 > 2,700 pc/h? Yes No 
 Is V3 or Vav34 > 1.5 * V12/2 Yes No 

If Yes,V12a = 2727  pc/h (Equation 13-16, 13-18, 
or 13-19)

Capacity Checks Capacity Checks
 Actual Capacity LOS F?  Actual Capacity LOS F?

VFO   Exhibit 13-8   

VF 4773  Exhibit 13-8 7050 No  
VFO = VF - VR 3928  Exhibit 13-8 7050 No  

VR 845  Exhibit 13-10 4000 No  

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
 Actual Max Desirable Violation? Actual Max Desirable Violation? 

VR12   Exhibit 13-8   V12 2613  Exhibit 13-8 4400:All No  
Level of Service Determination (if not F) Level of Service Determination (if not F)

DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA

DR = (pc/mi/ln) 
LOS = (Exhibit 13-2) 

DR = 4.252 + 0.0086 V12 - 0.009 LD

DR = 0.7 (pc/mi/ln)
LOS = A (Exhibit 13-2) 

Speed Determination Speed Determination
MS = (Exibit 13-11) 
SR= mph (Exhibit 13-11) 
S0= mph (Exhibit 13-11) 
S = mph (Exhibit 13-13) 

Ds = 0.504 (Exhibit 13-12) 
SR= 53.4 mph (Exhibit 13-12) 
S0= 67.2 mph (Exhibit 13-12) 
S = 58.6 mph (Exhibit 13-13) 
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                         RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information 
Analyst SP  Freeway/Dir of Travel I-4 WB  
Agency or Company HDR Inc.  Junction 13 US 192 Off Ramp  
Date Performed 8/21/2014 11:27:50 AM  Jurisdiction FDOT  
Analysis Time Period PM  Analysis Year 2016  
Project Description    I-4 SAMR Re-Eval 

Inputs
Upstream Adj Ramp

Yes On

No Off

Lup =   ft 

Vu =  veh/h 

Freeway Number of Lanes, N 4 

Ramp Number of Lanes, N 2 

Acceleration Lane Length, LA

Deceleration Lane Length LD 1500 

Freeway Volume, VF 3416 

Ramp Volume, VR 493 

Freeway Free-Flow Speed, SFF 65.0 

Ramp Free-Flow Speed, SFR 35.0 

Downstream Adj 
Ramp

Yes On

No Off

Ldown =   ft 

VD =  veh/h

Conversion to pc/h Under Base Conditions
 (pc/h) V 

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp
 Freeway 3416   0.95  Level  3  0  0.985  0.85  4294  
 Ramp 493   0.95  Level  3  0  0.985  0.85  620  
 UpStream          
 DownStream          

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )

LEQ =  (Equation 13-6 or 13-7)
PFM =  using Equation   (Exhibit 13-6) 

V12 =  pc/h 
V3 or Vav34  pc/h (Equation 13-14 or 13-17)
 Is V3 or Vav34 > 2,700 pc/h? Yes No 
 Is V3 or Vav34 > 1.5 * V12/2 Yes No 

If Yes,V12a =  pc/h (Equation 13-16, 13-18, or 
13-19)

      V12 = VR + (VF - VR)PFD
LEQ =  (Equation 13-12 or 13-13) 
PFD = 0.260  using Equation (Exhibit 13-7) 

V12 = 1575  pc/h 
V3 or Vav34 1359  pc/h (Equation 13-14 or 13-17)
 Is V3 or Vav34 > 2,700 pc/h? Yes No 
 Is V3 or Vav34 > 1.5 * V12/2 Yes No 

If Yes,V12a = 1717  pc/h (Equation 13-16, 13-18, 
or 13-19)

Capacity Checks Capacity Checks
 Actual Capacity LOS F?  Actual Capacity LOS F?

VFO   Exhibit 13-8   

VF 4294  Exhibit 13-8 9400 No  
VFO = VF - VR 3674  Exhibit 13-8 9400 No  

VR 620  Exhibit 13-10 4000 No  

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
 Actual Max Desirable Violation? Actual Max Desirable Violation? 

VR12   Exhibit 13-8   V12 1575  Exhibit 13-8 4400:All No  
Level of Service Determination (if not F) Level of Service Determination (if not F)

DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA

DR = (pc/mi/ln) 
LOS = (Exhibit 13-2) 

DR = 4.252 + 0.0086 V12 - 0.009 LD

DR = -8.0 (pc/mi/ln)
LOS = A (Exhibit 13-2) 

Speed Determination Speed Determination
MS = (Exibit 13-11) 
SR= mph (Exhibit 13-11) 
S0= mph (Exhibit 13-11) 
S = mph (Exhibit 13-13) 

Ds = 0.484 (Exhibit 13-12) 
SR= 53.9 mph (Exhibit 13-12) 
S0= 70.2 mph (Exhibit 13-12) 
S = 62.6 mph (Exhibit 13-13) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information 
Analyst SP  Freeway/Dir of Travel I-4 WB  
Agency or Company HDR Inc.  Junction I-4 On Ramp from SR 535  
Date Performed 8/21/2014 11:27:50 AM  Jurisdiction FDOT  
Analysis Time Period PM  Analysis Year 2016  
Project Description    I-4 SAMR Re-Eval 

Inputs
Upstream Adj Ramp

Yes On

No Off

Lup =   ft 

Vu =  veh/h 

Freeway Number of Lanes, N 3 

Ramp Number of Lanes, N 1 

Acceleration Lane Length, LA 1500 

Deceleration Lane Length LD

Freeway Volume, VF 4546 

Ramp Volume, VR 757 

Freeway Free-Flow Speed, SFF 65.0 

Ramp Free-Flow Speed, SFR 50.0 

Downstream Adj 
Ramp

Yes On

No Off

Ldown = 3067   ft 

VD = 1780  veh/h

Conversion to pc/h Under Base Conditions
 (pc/h) V 

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 4546   0.95  Level  3  0  0.985  0.85  5714  
 Ramp 757   0.95  Level  3  0  0.985  0.85  952  
 UpStream          
 DownStream 1780   0.95  Level  3  0  0.985  0.85  2237  

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )

LEQ =   (Equation 13-6 or 13-7)
PFM = 0.619   using Equation  (Exhibit 13-6) 

V12 = 3540   pc/h 

V3 or Vav34
2174   pc/h (Equation 13-14 or 13-
17)

 Is V3 or Vav34 > 2,700 pc/h? Yes No 
 Is V3 or Vav34 > 1.5 * V12/2 Yes No 

If Yes,V12a =   pc/h (Equation 13-16, 13-18, or 
13-19)

      V12 = VR + (VF - VR)PFD
LEQ =   (Equation 13-12 or 13-13) 
PFD =   using Equation (Exhibit 13-7) 

V12 =   pc/h 
V3 or Vav34   pc/h (Equation 13-14 or 13-17)

 Is V3 or Vav34 > 2,700 pc/h? Yes No 
 Is V3 or Vav34 > 1.5 * V12/2 Yes No 

If Yes,V12a =   pc/h (Equation 13-16, 13-18, or 
13-19)

Capacity Checks Capacity Checks
 Actual Capacity LOS F?  Actual Capacity LOS F?

VFO 6666  Exhibit 13-8  No 

VF  Exhibit 13-8   
VFO = VF - VR  Exhibit 13-8   

VR  Exhibit 13-
10  

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
 Actual Max Desirable Violation? Actual Max Desirable Violation? 

VR12 4492   Exhibit 13-8 4600:All No V12  Exhibit 13-8   

Level of Service Determination (if not F) Level of Service Determination (if not F)
DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA

DR = 30.7 (pc/mi/ln) 

LOS = D (Exhibit 13-2) 

DR = 4.252 + 0.0086 V12 - 0.009 LD

DR = (pc/mi/ln)
LOS = (Exhibit 13-2) 

Speed Determination Speed Determination
MS = 0.519 (Exibit 13-11) Ds = (Exhibit 13-12) 
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SR= 53.1 mph (Exhibit 13-11) 

S0= 59.0 mph (Exhibit 13-11) 
S = 54.9 mph (Exhibit 13-13) 

SR= mph (Exhibit 13-12) 

S0= mph (Exhibit 13-12) 

S = mph (Exhibit 13-13) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information 
Analyst SP  Freeway/Dir of Travel I-4 WB  
Agency or Company HDR Inc.  Junction I-4 On Ramp from SR 536  
Date Performed 8/21/2014 11:27:50 AM  Jurisdiction FDOT  
Analysis Time Period PM  Analysis Year 2016  
Project Description    I-4 SAMR Re-Eval 

Inputs
Upstream Adj Ramp

Yes On

No Off

Lup =   ft 

Vu =  veh/h 

Freeway Number of Lanes, N 3 

Ramp Number of Lanes, N 1 

Acceleration Lane Length, LA 1500 

Deceleration Lane Length LD

Freeway Volume, VF 2544 

Ramp Volume, VR 872 

Freeway Free-Flow Speed, SFF 65.0 

Ramp Free-Flow Speed, SFR 50.0 

Downstream Adj 
Ramp

Yes On

No Off

Ldown = 2766   ft 

VD = 493  veh/h

Conversion to pc/h Under Base Conditions
 (pc/h) V 

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 2544   0.95  Level  3  0  0.985  0.85  3198  
 Ramp 872   0.95  Level  3  0  0.985  0.85  1096  
 UpStream          
 DownStream 493   0.95  Level  3  0  0.985  0.85  620  

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )

LEQ =   (Equation 13-6 or 13-7)
PFM = 0.619   using Equation  (Exhibit 13-6) 

V12 = 1981   pc/h 

V3 or Vav34
1217   pc/h (Equation 13-14 or 13-
17)

 Is V3 or Vav34 > 2,700 pc/h? Yes No 
 Is V3 or Vav34 > 1.5 * V12/2 Yes No 

If Yes,V12a =   pc/h (Equation 13-16, 13-18, or 
13-19)

      V12 = VR + (VF - VR)PFD
LEQ =   (Equation 13-12 or 13-13) 
PFD =   using Equation (Exhibit 13-7) 

V12 =   pc/h 
V3 or Vav34   pc/h (Equation 13-14 or 13-17)

 Is V3 or Vav34 > 2,700 pc/h? Yes No 
 Is V3 or Vav34 > 1.5 * V12/2 Yes No 

If Yes,V12a =   pc/h (Equation 13-16, 13-18, or 
13-19)

Capacity Checks Capacity Checks
 Actual Capacity LOS F?  Actual Capacity LOS F?

VFO 4294  Exhibit 13-8  No 

VF  Exhibit 13-8   
VFO = VF - VR  Exhibit 13-8   

VR  Exhibit 13-
10  

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
 Actual Max Desirable Violation? Actual Max Desirable Violation? 

VR12 3077   Exhibit 13-8 4600:All No V12  Exhibit 13-8   

Level of Service Determination (if not F) Level of Service Determination (if not F)
DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA

DR = 19.6 (pc/mi/ln) 

LOS = B (Exhibit 13-2) 

DR = 4.252 + 0.0086 V12 - 0.009 LD

DR = (pc/mi/ln)
LOS = (Exhibit 13-2) 

Speed Determination Speed Determination
MS = 0.256 (Exibit 13-11) Ds = (Exhibit 13-12) 
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SR= 59.1 mph (Exhibit 13-11) 

S0= 62.4 mph (Exhibit 13-11) 
S = 60.0 mph (Exhibit 13-13) 

SR= mph (Exhibit 13-12) 

S0= mph (Exhibit 13-12) 

S = mph (Exhibit 13-13) 
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                         RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information 
Analyst SP  Freeway/Dir of Travel I-4 WB  
Agency or Company HDR Inc.  Junction Osceola Pkwy Off Ramp  
Date Performed 8/21/2014 11:27:50 AM  Jurisdiction FDOT  
Analysis Time Period PM  Analysis Year 2016  
Project Description    I-4 SAMR Re-Eval 

Inputs
Upstream Adj Ramp

Yes On

No Off

Lup =   ft 

Vu =  veh/h 

Freeway Number of Lanes, N 3 

Ramp Number of Lanes, N 2 

Acceleration Lane Length, LA

Deceleration Lane Length LD 1500 

Freeway Volume, VF 3523 

Ramp Volume, VR 979 

Freeway Free-Flow Speed, SFF 65.0 

Ramp Free-Flow Speed, SFR 35.0 

Downstream Adj 
Ramp

Yes On

No Off

Ldown =   ft 

VD =  veh/h

Conversion to pc/h Under Base Conditions
 (pc/h) V 

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp
 Freeway 3523   0.95  Level  3  0  0.985  0.85  4428  
 Ramp 979   0.95  Level  3  0  0.985  0.85  1231  
 UpStream          
 DownStream          

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )

LEQ =  (Equation 13-6 or 13-7)
PFM =  using Equation   (Exhibit 13-6) 

V12 =  pc/h 
V3 or Vav34  pc/h (Equation 13-14 or 13-17)
 Is V3 or Vav34 > 2,700 pc/h? Yes No 
 Is V3 or Vav34 > 1.5 * V12/2 Yes No 

If Yes,V12a =  pc/h (Equation 13-16, 13-18, or 
13-19)

      V12 = VR + (VF - VR)PFD
LEQ =  (Equation 13-12 or 13-13) 
PFD = 0.450  using Equation (Exhibit 13-7) 

V12 = 2670  pc/h 
V3 or Vav34 1758  pc/h (Equation 13-14 or 13-17)
 Is V3 or Vav34 > 2,700 pc/h? Yes No 
 Is V3 or Vav34 > 1.5 * V12/2 Yes No 

If Yes,V12a =  pc/h (Equation 13-16, 13-18, or 13-
19)

Capacity Checks Capacity Checks
 Actual Capacity LOS F?  Actual Capacity LOS F?

VFO   Exhibit 13-8   

VF 4428  Exhibit 13-8 7050 No  
VFO = VF - VR 3197  Exhibit 13-8 7050 No  

VR 1231  Exhibit 13-10 4000 No  

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
 Actual Max Desirable Violation? Actual Max Desirable Violation? 

VR12   Exhibit 13-8   V12 2670  Exhibit 13-8 4400:All No  
Level of Service Determination (if not F) Level of Service Determination (if not F)

DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA

DR = (pc/mi/ln) 
LOS = (Exhibit 13-2) 

DR = 4.252 + 0.0086 V12 - 0.009 LD

DR = 0.2 (pc/mi/ln)
LOS = A (Exhibit 13-2) 

Speed Determination Speed Determination
MS = (Exibit 13-11) 
SR= mph (Exhibit 13-11) 
S0= mph (Exhibit 13-11) 
S = mph (Exhibit 13-13) 

Ds = 0.539 (Exhibit 13-12) 
SR= 52.6 mph (Exhibit 13-12) 
S0= 68.3 mph (Exhibit 13-12) 
S = 57.9 mph (Exhibit 13-13) 
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                         RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information 
Analyst SP  Freeway/Dir of Travel I-4 WB  
Agency or Company HDR Inc.  Junction SR 535 Off Ramp  
Date Performed 8/21/2014 11:27:50 AM  Jurisdiction FDOT  
Analysis Time Period PM  Analysis Year 2016  
Project Description    I-4 SAMR Re-Eval 

Inputs
Upstream Adj Ramp

Yes On

No Off

Lup =   ft 

Vu =  veh/h 

Freeway Number of Lanes, N 4 

Ramp Number of Lanes, N 2 

Acceleration Lane Length, LA

Deceleration Lane Length LD 1500 

Freeway Volume, VF 6451 

Ramp Volume, VR 1905 

Freeway Free-Flow Speed, SFF 65.0 

Ramp Free-Flow Speed, SFR 35.0 

Downstream Adj 
Ramp

Yes On

No Off

Ldown =   ft 

VD =  veh/h

Conversion to pc/h Under Base Conditions
 (pc/h) V 

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp
 Freeway 6451   0.95  Level  3  0  0.985  0.85  8109  
 Ramp 1905   0.95  Level  3  0  0.985  0.85  2395  
 UpStream          
 DownStream          

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )

LEQ =  (Equation 13-6 or 13-7)
PFM =  using Equation   (Exhibit 13-6) 

V12 =  pc/h 
V3 or Vav34  pc/h (Equation 13-14 or 13-17)
 Is V3 or Vav34 > 2,700 pc/h? Yes No 
 Is V3 or Vav34 > 1.5 * V12/2 Yes No 

If Yes,V12a =  pc/h (Equation 13-16, 13-18, or 
13-19)

      V12 = VR + (VF - VR)PFD
LEQ =  (Equation 13-12 or 13-13) 
PFD = 0.260  using Equation (Exhibit 13-7) 

V12 = 3881  pc/h 
V3 or Vav34 2114  pc/h (Equation 13-14 or 13-17)
 Is V3 or Vav34 > 2,700 pc/h? Yes No 
 Is V3 or Vav34 > 1.5 * V12/2 Yes No 

If Yes,V12a =  pc/h (Equation 13-16, 13-18, or 13-
19)

Capacity Checks Capacity Checks
 Actual Capacity LOS F?  Actual Capacity LOS F?

VFO   Exhibit 13-8   

VF 8109  Exhibit 13-8 9400 No  
VFO = VF - VR 5714  Exhibit 13-8 9400 No  

VR 2395  Exhibit 13-10 4000 No  

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
 Actual Max Desirable Violation? Actual Max Desirable Violation? 

VR12   Exhibit 13-8   V12 3881  Exhibit 13-8 4400:All No  
Level of Service Determination (if not F) Level of Service Determination (if not F)

DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA

DR = (pc/mi/ln) 
LOS = (Exhibit 13-2) 

DR = 4.252 + 0.0086 V12 - 0.009 LD

DR = 10.6 (pc/mi/ln)
LOS = B (Exhibit 13-2) 

Speed Determination Speed Determination
MS = (Exibit 13-11) 
SR= mph (Exhibit 13-11) 
S0= mph (Exhibit 13-11) 
S = mph (Exhibit 13-13) 

Ds = 0.644 (Exhibit 13-12) 
SR= 50.2 mph (Exhibit 13-12) 
S0= 67.0 mph (Exhibit 13-12) 
S = 57.7 mph (Exhibit 13-13) 
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                         RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information 
Analyst SP  Freeway/Dir of Travel I-4 WB  
Agency or Company HDR Inc.  Junction SR 536 Off Ramp  
Date Performed 8/21/2014 11:27:50 AM  Jurisdiction FDOT  
Analysis Time Period PM  Analysis Year 2016  
Project Description    I-4 SAMR Re-Eval 

Inputs
Upstream Adj Ramp

Yes On

No Off

Lup =   ft 

Vu =  veh/h 

Freeway Number of Lanes, N 4 

Ramp Number of Lanes, N 2 

Acceleration Lane Length, LA

Deceleration Lane Length LD 1500 

Freeway Volume, VF 5303 

Ramp Volume, VR 1780 

Freeway Free-Flow Speed, SFF 65.0 

Ramp Free-Flow Speed, SFR 35.0 

Downstream Adj 
Ramp

Yes On

No Off

Ldown =   ft 

VD =  veh/h

Conversion to pc/h Under Base Conditions
 (pc/h) V 

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp
 Freeway 5303   0.95  Level  3  0  0.985  0.85  6666  
 Ramp 1780   0.95  Level  3  0  0.985  0.85  2237  
 UpStream          
 DownStream          

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )

LEQ =  (Equation 13-6 or 13-7)
PFM =  using Equation   (Exhibit 13-6) 

V12 =  pc/h 
V3 or Vav34  pc/h (Equation 13-14 or 13-17)
 Is V3 or Vav34 > 2,700 pc/h? Yes No 
 Is V3 or Vav34 > 1.5 * V12/2 Yes No 

If Yes,V12a =  pc/h (Equation 13-16, 13-18, or 
13-19)

      V12 = VR + (VF - VR)PFD
LEQ =  (Equation 13-12 or 13-13) 
PFD = 0.260  using Equation (Exhibit 13-7) 

V12 = 3389  pc/h 
V3 or Vav34 1638  pc/h (Equation 13-14 or 13-17)
 Is V3 or Vav34 > 2,700 pc/h? Yes No 
 Is V3 or Vav34 > 1.5 * V12/2 Yes No 

If Yes,V12a =  pc/h (Equation 13-16, 13-18, or 13-
19)

Capacity Checks Capacity Checks
 Actual Capacity LOS F?  Actual Capacity LOS F?

VFO   Exhibit 13-8   

VF 6666  Exhibit 13-8 9400 No  
VFO = VF - VR 4429  Exhibit 13-8 9400 No  

VR 2237  Exhibit 13-10 4000 No  

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
 Actual Max Desirable Violation? Actual Max Desirable Violation? 

VR12   Exhibit 13-8   V12 3389  Exhibit 13-8 4400:All No  
Level of Service Determination (if not F) Level of Service Determination (if not F)

DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA

DR = (pc/mi/ln) 
LOS = (Exhibit 13-2) 

DR = 4.252 + 0.0086 V12 - 0.009 LD

DR = 6.4 (pc/mi/ln)
LOS = A (Exhibit 13-2) 

Speed Determination Speed Determination
MS = (Exibit 13-11) 
SR= mph (Exhibit 13-11) 
S0= mph (Exhibit 13-11) 
S = mph (Exhibit 13-13) 

Ds = 0.629 (Exhibit 13-12) 
SR= 50.5 mph (Exhibit 13-12) 
S0= 68.8 mph (Exhibit 13-12) 
S = 58.1 mph (Exhibit 13-13) 
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                         RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information 
Analyst SP  Freeway/Dir of Travel I-4 EB  
Agency or Company HDR Inc.  Junction 1 Osceola Parkway Off Ramp  
Date Performed 8/21/2014 11:27:50 AM  Jurisdiction FDOT  
Analysis Time Period AM  Analysis Year 2016  
Project Description    I-4 SAMR Re-Eval 

Inputs
Upstream Adj Ramp

Yes On

No Off

Lup = 1853   ft 

Vu = 1133  veh/h 

Freeway Number of Lanes, N 3 

Ramp Number of Lanes, N 1 

Acceleration Lane Length, LA

Deceleration Lane Length LD 1500 

Freeway Volume, VF 5357 

Ramp Volume, VR 964 

Freeway Free-Flow Speed, SFF 65.0 

Ramp Free-Flow Speed, SFR 35.0 

Downstream Adj 
Ramp

Yes On

No Off

Ldown =   ft 

VD =  veh/h

Conversion to pc/h Under Base Conditions
 (pc/h) V 

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp
 Freeway 5357   0.95  Level  3  0  0.985  0.85  6734  
 Ramp 964   0.95  Level  3  0  0.985  0.85  1212  
 UpStream 1133   0.95  Level  3  0  0.985  0.85  1424  
 DownStream          

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )

LEQ =  (Equation 13-6 or 13-7)
PFM =  using Equation   (Exhibit 13-6) 

V12 =  pc/h 
V3 or Vav34  pc/h (Equation 13-14 or 13-17)
 Is V3 or Vav34 > 2,700 pc/h? Yes No 
 Is V3 or Vav34 > 1.5 * V12/2 Yes No 

If Yes,V12a =  pc/h (Equation 13-16, 13-18, or 
13-19)

      V12 = VR + (VF - VR)PFD
LEQ = 10645.14  (Equation 13-12 or 13-13) 
PFD = 0.536  using Equation (Exhibit 13-7) 

V12 = 4171  pc/h 
V3 or Vav34 2563  pc/h (Equation 13-14 or 13-17)
 Is V3 or Vav34 > 2,700 pc/h? Yes No 
 Is V3 or Vav34 > 1.5 * V12/2 Yes No 

If Yes,V12a =  pc/h (Equation 13-16, 13-18, or 13-
19)

Capacity Checks Capacity Checks
 Actual Capacity LOS F?  Actual Capacity LOS F?

VFO   Exhibit 13-8   

VF 6734  Exhibit 13-8 7050 No  
VFO = VF - VR 5522  Exhibit 13-8 7050  No  

VR 1212  Exhibit 13-10 2000 No  

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
 Actual Max Desirable Violation? Actual Max Desirable Violation? 

VR12   Exhibit 13-8   V12 4171  Exhibit 13-8 4400:All No  
Level of Service Determination (if not F) Level of Service Determination (if not F)

DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA

DR = (pc/mi/ln) 
LOS = (Exhibit 13-2) 

DR = 4.252 + 0.0086 V12 - 0.009 LD 
DR = 26.6 (pc/mi/ln) 
LOS = C (Exhibit 13-2) 

Speed Determination Speed Determination
MS = (Exibit 13-11) 
SR= mph (Exhibit 13-11) 
S0= mph (Exhibit 13-11) 
S = mph (Exhibit 13-13) 

Ds = 0.537 (Exhibit 13-12) 
SR= 52.6 mph (Exhibit 13-12) 
S0= 65.2 mph (Exhibit 13-12) 
S = 56.8 mph (Exhibit 13-13) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information 
Analyst SP  Freeway/Dir of Travel I-4 EB  
Agency or Company HDR Inc.  Junction  
Date Performed 8/21/2014 11:27:50 AM  Jurisdiction FDOT  
Analysis Time Period AM  Analysis Year 2016  
Project Description    I-4 SAMR Re-Eval 

Inputs
Upstream Adj Ramp

Yes On

No Off

Lup = 5752   ft 

Vu = 832  veh/h 

Freeway Number of Lanes, N 3 

Ramp Number of Lanes, N 1 

Acceleration Lane Length, LA 1500 

Deceleration Lane Length LD

Freeway Volume, VF 3561 

Ramp Volume, VR 274 

Freeway Free-Flow Speed, SFF 65.0 

Ramp Free-Flow Speed, SFR 50.0 

Downstream Adj 
Ramp

Yes On

No Off

Ldown =   ft 

VD =  veh/h

Conversion to pc/h Under Base Conditions
 (pc/h) V 

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 3561   0.95  Level  3  0  0.985  0.85  4476  
 Ramp 274   0.95  Level  3  0  0.985  0.85  344  
 UpStream 832   0.95  Level  3  0  0.985  0.85  1046  
 DownStream          

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )

LEQ = 1910.48   (Equation 13-6 or 13-7)
PFM = 0.619   using Equation  (Exhibit 13-6) 

V12 = 2773   pc/h 

V3 or Vav34
1703   pc/h (Equation 13-14 or 13-
17)

 Is V3 or Vav34 > 2,700 pc/h? Yes No 
 Is V3 or Vav34 > 1.5 * V12/2 Yes No 

If Yes,V12a =   pc/h (Equation 13-16, 13-18, or 
13-19)

      V12 = VR + (VF - VR)PFD
LEQ =   (Equation 13-12 or 13-13) 
PFD =   using Equation (Exhibit 13-7) 

V12 =   pc/h 
V3 or Vav34   pc/h (Equation 13-14 or 13-17)

 Is V3 or Vav34 > 2,700 pc/h? Yes No 
 Is V3 or Vav34 > 1.5 * V12/2 Yes No 

If Yes,V12a =   pc/h (Equation 13-16, 13-18, or 
13-19)

Capacity Checks Capacity Checks
 Actual Capacity LOS F?  Actual Capacity LOS F?

VFO 4820  Exhibit 13-8  No 

VF  Exhibit 13-8   
VFO = VF - VR  Exhibit 13-8   

VR  Exhibit 13-
10  

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
 Actual Max Desirable Violation? Actual Max Desirable Violation? 

VR12 3117   Exhibit 13-8 4600:All No V12  Exhibit 13-8   

Level of Service Determination (if not F) Level of Service Determination (if not F)
DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA

DR = 20.2 (pc/mi/ln) 

LOS = C (Exhibit 13-2) 

DR = 4.252 + 0.0086 V12 - 0.009 LD

DR = (pc/mi/ln)
LOS = (Exhibit 13-2) 

Speed Determination Speed Determination
MS = 0.259 (Exibit 13-11) Ds = (Exhibit 13-12) 
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SR= 59.0 mph (Exhibit 13-11) 

S0= 60.7 mph (Exhibit 13-11) 
S = 59.6 mph (Exhibit 13-13) 

SR= mph (Exhibit 13-12) 

S0= mph (Exhibit 13-12) 

S = mph (Exhibit 13-13) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information 
Analyst SP  Freeway/Dir of Travel I-4 EB  
Agency or Company HDR Inc.  Junction  
Date Performed 8/21/2014 11:27:50 AM  Jurisdiction FDOT  
Analysis Time Period AM  Analysis Year 2016  
Project Description    I-4 SAMR Re-Eval 

Inputs
Upstream Adj Ramp

Yes On

No Off

Lup =   ft 

Vu =  veh/h 

Freeway Number of Lanes, N 3 

Ramp Number of Lanes, N 1 

Acceleration Lane Length, LA 1500 

Deceleration Lane Length LD

Freeway Volume, VF 3561 

Ramp Volume, VR 274 

Freeway Free-Flow Speed, SFF 65.0 

Ramp Free-Flow Speed, SFR 50.0 

Downstream Adj 
Ramp

Yes On

No Off

Ldown = 2604   ft 

VD = 1488  veh/h

Conversion to pc/h Under Base Conditions
 (pc/h) V 

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 3561   0.95  Level  3  0  0.985  0.85  4476  
 Ramp 274   0.95  Level  3  0  0.985  0.85  344  
 UpStream          
 DownStream 1488   0.95  Level  3  0  0.985  0.85  1870  

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )

LEQ =   (Equation 13-6 or 13-7)
PFM = 0.619   using Equation  (Exhibit 13-6) 

V12 = 2773   pc/h 

V3 or Vav34
1703   pc/h (Equation 13-14 or 13-
17)

 Is V3 or Vav34 > 2,700 pc/h? Yes No 
 Is V3 or Vav34 > 1.5 * V12/2 Yes No 

If Yes,V12a =   pc/h (Equation 13-16, 13-18, or 
13-19)

      V12 = VR + (VF - VR)PFD
LEQ =   (Equation 13-12 or 13-13) 
PFD =   using Equation (Exhibit 13-7) 

V12 =   pc/h 
V3 or Vav34   pc/h (Equation 13-14 or 13-17)

 Is V3 or Vav34 > 2,700 pc/h? Yes No 
 Is V3 or Vav34 > 1.5 * V12/2 Yes No 

If Yes,V12a =   pc/h (Equation 13-16, 13-18, or 
13-19)

Capacity Checks Capacity Checks
 Actual Capacity LOS F?  Actual Capacity LOS F?

VFO 4820  Exhibit 13-8  No 

VF  Exhibit 13-8   
VFO = VF - VR  Exhibit 13-8   

VR  Exhibit 13-
10  

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
 Actual Max Desirable Violation? Actual Max Desirable Violation? 

VR12 3117   Exhibit 13-8 4600:All No V12  Exhibit 13-8   

Level of Service Determination (if not F) Level of Service Determination (if not F)
DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA

DR = 20.2 (pc/mi/ln) 

LOS = C (Exhibit 13-2) 

DR = 4.252 + 0.0086 V12 - 0.009 LD

DR = (pc/mi/ln)
LOS = (Exhibit 13-2) 

Speed Determination Speed Determination
MS = 0.259 (Exibit 13-11) Ds = (Exhibit 13-12) 
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SR= 59.0 mph (Exhibit 13-11) 

S0= 60.7 mph (Exhibit 13-11) 
S = 59.6 mph (Exhibit 13-13) 

SR= mph (Exhibit 13-12) 

S0= mph (Exhibit 13-12) 

S = mph (Exhibit 13-13) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information 
Analyst SP  Freeway/Dir of Travel I-4 EB  
Agency or Company HDR Inc.  Junction I-4 On Ramp from SR 535 EB  
Date Performed 8/21/2014 11:27:50 AM  Jurisdiction FDOT  
Analysis Time Period AM  Analysis Year 2016  
Project Description    I-4 SAMR Re-Eval 

Inputs
Upstream Adj Ramp

Yes On

No Off

Lup =   ft 

Vu =  veh/h 

Freeway Number of Lanes, N 3 

Ramp Number of Lanes, N 1 

Acceleration Lane Length, LA 1500 

Deceleration Lane Length LD

Freeway Volume, VF 5397 

Ramp Volume, VR 835 

Freeway Free-Flow Speed, SFF 65.0 

Ramp Free-Flow Speed, SFR 50.0 

Downstream Adj 
Ramp

Yes On

No Off

Ldown = 4664   ft 

VD = 483  veh/h

Conversion to pc/h Under Base Conditions
 (pc/h) V 

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 5397   0.95  Level  3  0  0.985  0.85  6784  
 Ramp 835   0.95  Level  3  0  0.985  0.85  1050  
 UpStream          
 DownStream 483   0.95  Level  3  0  0.985  0.85  607  

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )

LEQ =   (Equation 13-6 or 13-7)
PFM = 0.619   using Equation  (Exhibit 13-6) 

V12 = 4203   pc/h 

V3 or Vav34
2581   pc/h (Equation 13-14 or 13-
17)

 Is V3 or Vav34 > 2,700 pc/h? Yes No 
 Is V3 or Vav34 > 1.5 * V12/2 Yes No 

If Yes,V12a =   pc/h (Equation 13-16, 13-18, or 
13-19)

      V12 = VR + (VF - VR)PFD
LEQ =   (Equation 13-12 or 13-13) 
PFD =   using Equation (Exhibit 13-7) 

V12 =   pc/h 
V3 or Vav34   pc/h (Equation 13-14 or 13-17)

 Is V3 or Vav34 > 2,700 pc/h? Yes No 
 Is V3 or Vav34 > 1.5 * V12/2 Yes No 

If Yes,V12a =   pc/h (Equation 13-16, 13-18, or 
13-19)

Capacity Checks Capacity Checks
 Actual Capacity LOS F?  Actual Capacity LOS F?

VFO 7834  Exhibit 13-8  Yes 

VF  Exhibit 13-8   
VFO = VF - VR  Exhibit 13-8   

VR  Exhibit 13-
10  

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
 Actual Max Desirable Violation? Actual Max Desirable Violation? 

VR12 5253   Exhibit 13-8 4600:All Yes V12  Exhibit 13-8   

Level of Service Determination (if not F) Level of Service Determination (if not F)
DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA

DR = 36.6 (pc/mi/ln) 

LOS = F (Exhibit 13-2) 

DR = 4.252 + 0.0086 V12 - 0.009 LD

DR = (pc/mi/ln)
LOS = (Exhibit 13-2) 

Speed Determination Speed Determination
MS = 0.916 (Exibit 13-11) Ds = (Exhibit 13-12) 
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SR= 43.9 mph (Exhibit 13-11) 

S0= 56.8 mph (Exhibit 13-11) 
S = 47.5 mph (Exhibit 13-13) 

SR= mph (Exhibit 13-12) 

S0= mph (Exhibit 13-12) 

S = mph (Exhibit 13-13) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information 
Analyst SP  Freeway/Dir of Travel I-4 EB  
Agency or Company HDR Inc.  Junction I-4 On Ramp from SR 535 WB  
Date Performed 8/21/2014 11:27:50 AM  Jurisdiction FDOT  
Analysis Time Period AM  Analysis Year 2016  
Project Description    I-4 SAMR Re-Eval 

Inputs
Upstream Adj Ramp

Yes On

No Off

Lup =   ft 

Vu =  veh/h 

Freeway Number of Lanes, N 3 

Ramp Number of Lanes, N 2 

Acceleration Lane Length, LA 975 

Deceleration Lane Length LD

Freeway Volume, VF 4804 

Ramp Volume, VR 593 

Freeway Free-Flow Speed, SFF 65.0 

Ramp Free-Flow Speed, SFR 50.0 

Downstream Adj 
Ramp

Yes On

No Off

Ldown =   ft 

VD =  veh/h

Conversion to pc/h Under Base Conditions
 (pc/h) V 

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 4804   0.95  Level  3  0  0.985  0.85  6038  
 Ramp 593   0.95  Level  3  0  0.985  0.85  745  
 UpStream          
 DownStream          

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )

LEQ =   (Equation 13-6 or 13-7)
PFM = 0.555   using Equation  (Exhibit 13-6) 

V12 = 3351   pc/h 

V3 or Vav34
2687   pc/h (Equation 13-14 or 13-
17)

 Is V3 or Vav34 > 2,700 pc/h? Yes No 
 Is V3 or Vav34 > 1.5 * V12/2 Yes No 

If Yes,V12a = 3450   pc/h (Equation 13-16, 13-
18, or 13-19)

      V12 = VR + (VF - VR)PFD
LEQ =   (Equation 13-12 or 13-13) 
PFD =   using Equation (Exhibit 13-7) 

V12 =   pc/h 
V3 or Vav34   pc/h (Equation 13-14 or 13-17)

 Is V3 or Vav34 > 2,700 pc/h? Yes No 
 Is V3 or Vav34 > 1.5 * V12/2 Yes No 

If Yes,V12a =   pc/h (Equation 13-16, 13-18, or 
13-19)

Capacity Checks Capacity Checks
 Actual Capacity LOS F?  Actual Capacity LOS F?

VFO 6783  Exhibit 13-8  No 

VF  Exhibit 13-8  

VFO = VF - VR  Exhibit 13-8   

VR  Exhibit 13-
10   

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
 Actual Max Desirable Violation?  Actual Max Desirable Violation? 

VR12 4195   Exhibit 13-8 4600:All No V12  Exhibit 13-8  

Level of Service Determination (if not F) Level of Service Determination (if not F)
DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA

DR = 20.8 (pc/mi/ln) 

LOS = C (Exhibit 13-2) 

DR = 4.252 + 0.0086 V12 - 0.009 LD

DR = (pc/mi/ln)
LOS = (Exhibit 13-2) 

Speed Determination Speed Determination
MS = 0.307 (Exibit 13-11) Ds = (Exhibit 13-12) 
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SR= 57.9 mph (Exhibit 13-11) 

S0= 56.7 mph (Exhibit 13-11) 
S = 57.5 mph (Exhibit 13-13) 

SR= mph (Exhibit 13-12) 

S0= mph (Exhibit 13-12) 

S = mph (Exhibit 13-13) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information 
Analyst SP  Freeway/Dir of Travel I-4 EB  
Agency or Company HDR Inc.  Junction I-4 On Ramp from SR 536  
Date Performed 8/21/2014 11:27:50 AM  Jurisdiction FDOT  
Analysis Time Period AM  Analysis Year 2016  
Project Description    I-4 SAMR Re-Eval 

Inputs
Upstream Adj Ramp

Yes On

No Off

Lup =   ft 

Vu =  veh/h 

Freeway Number of Lanes, N 3 

Ramp Number of Lanes, N 2 

Acceleration Lane Length, LA 600 

Deceleration Lane Length LD

Freeway Volume, VF 3835 

Ramp Volume, VR 1488 

Freeway Free-Flow Speed, SFF 65.0 

Ramp Free-Flow Speed, SFR 50.0 

Downstream Adj 
Ramp

Yes On

No Off

Ldown =   ft 

VD =  veh/h

Conversion to pc/h Under Base Conditions
 (pc/h) V 

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 3835   0.95  Level  3  0  0.985  0.85  4820  
 Ramp 1488   0.95  Level  3  0  0.985  0.85  1870  
 UpStream          
 DownStream          

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )

LEQ =   (Equation 13-6 or 13-7)
PFM = 0.555   using Equation  (Exhibit 13-6) 

V12 = 2675   pc/h 

V3 or Vav34
2145   pc/h (Equation 13-14 or 13-
17)

 Is V3 or Vav34 > 2,700 pc/h? Yes No 
 Is V3 or Vav34 > 1.5 * V12/2 Yes No 

If Yes,V12a = 2754   pc/h (Equation 13-16, 13-
18, or 13-19)

      V12 = VR + (VF - VR)PFD
LEQ =   (Equation 13-12 or 13-13) 
PFD =   using Equation (Exhibit 13-7) 

V12 =   pc/h 
V3 or Vav34   pc/h (Equation 13-14 or 13-17)

 Is V3 or Vav34 > 2,700 pc/h? Yes No 
 Is V3 or Vav34 > 1.5 * V12/2 Yes No 

If Yes,V12a =   pc/h (Equation 13-16, 13-18, or 
13-19)

Capacity Checks Capacity Checks
 Actual Capacity LOS F?  Actual Capacity LOS F?

VFO 6690  Exhibit 13-8  No 

VF  Exhibit 13-8  

VFO = VF - VR  Exhibit 13-8   

VR  Exhibit 13-
10   

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
 Actual Max Desirable Violation?  Actual Max Desirable Violation? 

VR12 4624   Exhibit 13-8 4600:All Yes V12  Exhibit 13-8  

Level of Service Determination (if not F) Level of Service Determination (if not F)
DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA

DR = 23.8 (pc/mi/ln) 

LOS = C (Exhibit 13-2) 

DR = 4.252 + 0.0086 V12 - 0.009 LD

DR = (pc/mi/ln)
LOS = (Exhibit 13-2) 

Speed Determination Speed Determination
MS = 0.448 (Exibit 13-11) Ds = (Exhibit 13-12) 
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SR= 54.7 mph (Exhibit 13-11) 

S0= 59.4 mph (Exhibit 13-11) 
S = 56.0 mph (Exhibit 13-13) 

SR= mph (Exhibit 13-12) 

S0= mph (Exhibit 13-12) 

S = mph (Exhibit 13-13) 
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                         RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information 
Analyst SP  Freeway/Dir of Travel I-4 EB  
Agency or Company HDR Inc.  Junction SR 535 Off Ramp  
Date Performed 8/21/2014 11:27:50 AM  Jurisdiction FDOT  
Analysis Time Period AM  Analysis Year 2016  
Project Description    I-4 SAMR Re-Eval 

Inputs
Upstream Adj Ramp

Yes On

No Off

Lup = 1627   ft 

Vu = 1488  veh/h 

Freeway Number of Lanes, N 4 

Ramp Number of Lanes, N 1 

Acceleration Lane Length, LA

Deceleration Lane Length LD 1500 

Freeway Volume, VF 5323 

Ramp Volume, VR 519 

Freeway Free-Flow Speed, SFF 65.0 

Ramp Free-Flow Speed, SFR 35.0 

Downstream Adj 
Ramp

Yes On

No Off

Ldown =   ft 

VD =  veh/h

Conversion to pc/h Under Base Conditions
 (pc/h) V 

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp
 Freeway 5323   0.95  Level  3  0  0.985  0.85  6691  
 Ramp 519   0.95  Level  3  0  0.985  0.85  652  
 UpStream 1488   0.95  Level  3  0  0.985  0.85  1870  
 DownStream          

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )

LEQ =  (Equation 13-6 or 13-7)
PFM =  using Equation   (Exhibit 13-6) 

V12 =  pc/h 
V3 or Vav34  pc/h (Equation 13-14 or 13-17)
 Is V3 or Vav34 > 2,700 pc/h? Yes No 
 Is V3 or Vav34 > 1.5 * V12/2 Yes No 

If Yes,V12a =  pc/h (Equation 13-16, 13-18, or 
13-19)

      V12 = VR + (VF - VR)PFD
LEQ =  (Equation 13-12 or 13-13) 
PFD = 0.436  using Equation (Exhibit 13-7) 

V12 = 3285  pc/h 
V3 or Vav34 1703  pc/h (Equation 13-14 or 13-17)
 Is V3 or Vav34 > 2,700 pc/h? Yes No 
 Is V3 or Vav34 > 1.5 * V12/2 Yes No 

If Yes,V12a =  pc/h (Equation 13-16, 13-18, or 13-
19)

Capacity Checks Capacity Checks
 Actual Capacity LOS F?  Actual Capacity LOS F?

VFO   Exhibit 13-8   

VF 6691  Exhibit 13-8 9400 No  
VFO = VF - VR 6039  Exhibit 13-8 9400  No  

VR 652  Exhibit 13-10 2000 No  

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
 Actual Max Desirable Violation? Actual Max Desirable Violation? 

VR12   Exhibit 13-8   V12 3285  Exhibit 13-8 4400:All No  
Level of Service Determination (if not F) Level of Service Determination (if not F)

DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA

DR = (pc/mi/ln) 
LOS = (Exhibit 13-2) 

DR = 4.252 + 0.0086 V12 - 0.009 LD 
DR = 19.0 (pc/mi/ln) 
LOS = B (Exhibit 13-2) 

Speed Determination Speed Determination
MS = (Exibit 13-11) 
SR= mph (Exhibit 13-11) 
S0= mph (Exhibit 13-11) 
S = mph (Exhibit 13-13) 

Ds = 0.487 (Exhibit 13-12) 
SR= 53.8 mph (Exhibit 13-12) 
S0= 68.6 mph (Exhibit 13-12) 
S = 60.4 mph (Exhibit 13-13) 
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                         RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information 
Analyst SP  Freeway/Dir of Travel I-4 EB  
Agency or Company HDR Inc.  Junction SR 535 Off Ramp  
Date Performed 8/21/2014 11:27:50 AM  Jurisdiction FDOT  
Analysis Time Period AM  Analysis Year 2016  
Project Description    I-4 SAMR Re-Eval 

Inputs
Upstream Adj Ramp

Yes On

No Off

Lup =   ft 

Vu =  veh/h 

Freeway Number of Lanes, N 4 

Ramp Number of Lanes, N 1 

Acceleration Lane Length, LA

Deceleration Lane Length LD 1500 

Freeway Volume, VF 5323 

Ramp Volume, VR 519 

Freeway Free-Flow Speed, SFF 65.0 

Ramp Free-Flow Speed, SFR 35.0 

Downstream Adj 
Ramp

Yes On

No Off

Ldown = 2725   ft 

VD = 593  veh/h

Conversion to pc/h Under Base Conditions
 (pc/h) V 

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp
 Freeway 5323   0.95  Level  3  0  0.985  0.85  6691  
 Ramp 519   0.95  Level  3  0  0.985  0.85  652  
 UpStream          
 DownStream 593   0.95  Level  3  0  0.985  0.85  745  

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )

LEQ =  (Equation 13-6 or 13-7)
PFM =  using Equation   (Exhibit 13-6) 

V12 =  pc/h 
V3 or Vav34  pc/h (Equation 13-14 or 13-17)
 Is V3 or Vav34 > 2,700 pc/h? Yes No 
 Is V3 or Vav34 > 1.5 * V12/2 Yes No 

If Yes,V12a =  pc/h (Equation 13-16, 13-18, or 
13-19)

      V12 = VR + (VF - VR)PFD
LEQ =  (Equation 13-12 or 13-13) 
PFD = 0.436  using Equation (Exhibit 13-7) 

V12 = 3285  pc/h 
V3 or Vav34 1703  pc/h (Equation 13-14 or 13-17)
 Is V3 or Vav34 > 2,700 pc/h? Yes No 
 Is V3 or Vav34 > 1.5 * V12/2 Yes No 

If Yes,V12a =  pc/h (Equation 13-16, 13-18, or 13-
19)

Capacity Checks Capacity Checks
 Actual Capacity LOS F?  Actual Capacity LOS F?

VFO   Exhibit 13-8   

VF 6691  Exhibit 13-8 9400 No  
VFO = VF - VR 6039  Exhibit 13-8 9400  No  

VR 652  Exhibit 13-10 2000 No  

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
 Actual Max Desirable Violation? Actual Max Desirable Violation? 

VR12   Exhibit 13-8   V12 3285  Exhibit 13-8 4400:All No  
Level of Service Determination (if not F) Level of Service Determination (if not F)

DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA

DR = (pc/mi/ln) 
LOS = (Exhibit 13-2) 

DR = 4.252 + 0.0086 V12 - 0.009 LD 
DR = 19.0 (pc/mi/ln) 
LOS = B (Exhibit 13-2) 

Speed Determination Speed Determination
MS = (Exibit 13-11) 
SR= mph (Exhibit 13-11) 
S0= mph (Exhibit 13-11) 
S = mph (Exhibit 13-13) 

Ds = 0.487 (Exhibit 13-12) 
SR= 53.8 mph (Exhibit 13-12) 
S0= 68.6 mph (Exhibit 13-12) 
S = 60.4 mph (Exhibit 13-13) 
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                         RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information 
Analyst SP  Freeway/Dir of Travel I-4 EB  
Agency or Company HDR Inc.  Junction SR 536 Off Ramp  
Date Performed 8/21/2014 11:27:50 AM  Jurisdiction FDOT  
Analysis Time Period AM  Analysis Year 2016  
Project Description    I-4 SAMR Re-Eval 

Inputs
Upstream Adj Ramp

Yes On

No Off

Lup =   ft 

Vu =  veh/h 

Freeway Number of Lanes, N 3 

Ramp Number of Lanes, N 2 

Acceleration Lane Length, LA

Deceleration Lane Length LD 1500 

Freeway Volume, VF 4393 

Ramp Volume, VR 832 

Freeway Free-Flow Speed, SFF 65.0 

Ramp Free-Flow Speed, SFR 35.0 

Downstream Adj 
Ramp

Yes On

No Off

Ldown =   ft 

VD =  veh/h

Conversion to pc/h Under Base Conditions
 (pc/h) V 

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp
 Freeway 4393   0.95  Level  3  0  0.985  0.85  5522  
 Ramp 832   0.95  Level  3  0  0.985  0.85  1046  
 UpStream          
 DownStream          

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )

LEQ =  (Equation 13-6 or 13-7)
PFM =  using Equation   (Exhibit 13-6) 

V12 =  pc/h 
V3 or Vav34  pc/h (Equation 13-14 or 13-17)
 Is V3 or Vav34 > 2,700 pc/h? Yes No 
 Is V3 or Vav34 > 1.5 * V12/2 Yes No 

If Yes,V12a =  pc/h (Equation 13-16, 13-18, or 
13-19)

      V12 = VR + (VF - VR)PFD
LEQ =  (Equation 13-12 or 13-13) 
PFD = 0.450  using Equation (Exhibit 13-7) 

V12 = 3060  pc/h 
V3 or Vav34 2462  pc/h (Equation 13-14 or 13-17)
 Is V3 or Vav34 > 2,700 pc/h? Yes No 
 Is V3 or Vav34 > 1.5 * V12/2 Yes No 

If Yes,V12a = 3155  pc/h (Equation 13-16, 13-18, 
or 13-19)

Capacity Checks Capacity Checks
 Actual Capacity LOS F?  Actual Capacity LOS F?

VFO   Exhibit 13-8   

VF 5522  Exhibit 13-8 7050 No  
VFO = VF - VR 4476  Exhibit 13-8 7050 No  

VR 1046  Exhibit 13-10 4000 No  

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
 Actual Max Desirable Violation? Actual Max Desirable Violation? 

VR12   Exhibit 13-8   V12 3060  Exhibit 13-8 4400:All No  
Level of Service Determination (if not F) Level of Service Determination (if not F)

DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA

DR = (pc/mi/ln) 
LOS = (Exhibit 13-2) 

DR = 4.252 + 0.0086 V12 - 0.009 LD

DR = 4.4 (pc/mi/ln)
LOS = A (Exhibit 13-2) 

Speed Determination Speed Determination
MS = (Exibit 13-11) 
SR= mph (Exhibit 13-11) 
S0= mph (Exhibit 13-11) 
S = mph (Exhibit 13-13) 

Ds = 0.522 (Exhibit 13-12) 
SR= 53.0 mph (Exhibit 13-12) 
S0= 66.0 mph (Exhibit 13-12) 
S = 57.9 mph (Exhibit 13-13) 
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                         RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information 
Analyst SP  Freeway/Dir of Travel I-4 WB  
Agency or Company HDR Inc.  Junction 13 US 192 Off Ramp  
Date Performed 8/21/2014 11:27:50 AM  Jurisdiction FDOT  
Analysis Time Period AM  Analysis Year 2016  
Project Description    I-4 SAMR Re-Eval 

Inputs
Upstream Adj Ramp

Yes On

No Off

Lup =   ft 

Vu =  veh/h 

Freeway Number of Lanes, N 4 

Ramp Number of Lanes, N 2 

Acceleration Lane Length, LA

Deceleration Lane Length LD 1500 

Freeway Volume, VF 2821 

Ramp Volume, VR 771 

Freeway Free-Flow Speed, SFF 65.0 

Ramp Free-Flow Speed, SFR 35.0 

Downstream Adj 
Ramp

Yes On

No Off

Ldown =   ft 

VD =  veh/h

Conversion to pc/h Under Base Conditions
 (pc/h) V 

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp
 Freeway 2821   0.95  Level  3  0  0.985  0.85  3546  
 Ramp 771   0.95  Level  3  0  0.985  0.85  969  
 UpStream          
 DownStream          

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )

LEQ =  (Equation 13-6 or 13-7)
PFM =  using Equation   (Exhibit 13-6) 

V12 =  pc/h 
V3 or Vav34  pc/h (Equation 13-14 or 13-17)
 Is V3 or Vav34 > 2,700 pc/h? Yes No 
 Is V3 or Vav34 > 1.5 * V12/2 Yes No 

If Yes,V12a =  pc/h (Equation 13-16, 13-18, or 
13-19)

      V12 = VR + (VF - VR)PFD
LEQ =  (Equation 13-12 or 13-13) 
PFD = 0.260  using Equation (Exhibit 13-7) 

V12 = 1639  pc/h 
V3 or Vav34 953  pc/h (Equation 13-14 or 13-17)
 Is V3 or Vav34 > 2,700 pc/h? Yes No 
 Is V3 or Vav34 > 1.5 * V12/2 Yes No 

If Yes,V12a =  pc/h (Equation 13-16, 13-18, or 13-
19)

Capacity Checks Capacity Checks
 Actual Capacity LOS F?  Actual Capacity LOS F?

VFO   Exhibit 13-8   

VF 3546  Exhibit 13-8 9400 No  
VFO = VF - VR 2577  Exhibit 13-8 9400 No  

VR 969  Exhibit 13-10 4000 No  

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
 Actual Max Desirable Violation? Actual Max Desirable Violation? 

VR12   Exhibit 13-8   V12 1639  Exhibit 13-8 4400:All No  
Level of Service Determination (if not F) Level of Service Determination (if not F)

DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA

DR = (pc/mi/ln) 
LOS = (Exhibit 13-2) 

DR = 4.252 + 0.0086 V12 - 0.009 LD

DR = -8.7 (pc/mi/ln)
LOS = A (Exhibit 13-2) 

Speed Determination Speed Determination
MS = (Exibit 13-11) 
SR= mph (Exhibit 13-11) 
S0= mph (Exhibit 13-11) 
S = mph (Exhibit 13-13) 

Ds = 0.515 (Exhibit 13-12) 
SR= 53.2 mph (Exhibit 13-12) 
S0= 71.3 mph (Exhibit 13-12) 
S = 61.6 mph (Exhibit 13-13) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information 
Analyst SP  Freeway/Dir of Travel I-4 WB  
Agency or Company HDR Inc.  Junction I-4 On Ramp from SR 535  
Date Performed 8/21/2014 11:27:50 AM  Jurisdiction FDOT  
Analysis Time Period AM  Analysis Year 2016  
Project Description    I-4 SAMR Re-Eval 

Inputs
Upstream Adj Ramp

Yes On

No Off

Lup =   ft 

Vu =  veh/h 

Freeway Number of Lanes, N 3 

Ramp Number of Lanes, N 1 

Acceleration Lane Length, LA 1500 

Deceleration Lane Length LD

Freeway Volume, VF 4184 

Ramp Volume, VR 817 

Freeway Free-Flow Speed, SFF 65.0 

Ramp Free-Flow Speed, SFR 50.0 

Downstream Adj 
Ramp

Yes On

No Off

Ldown = 3067   ft 

VD = 1719  veh/h

Conversion to pc/h Under Base Conditions
 (pc/h) V 

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 4184   0.95  Level  3  0  0.985  0.85  5259  
 Ramp 817   0.95  Level  3  0  0.985  0.85  1027  
 UpStream          
 DownStream 1719   0.95  Level  3  0  0.985  0.85  2161  

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )

LEQ =   (Equation 13-6 or 13-7)
PFM = 0.619   using Equation  (Exhibit 13-6) 

V12 = 3258   pc/h 

V3 or Vav34
2001   pc/h (Equation 13-14 or 13-
17)

 Is V3 or Vav34 > 2,700 pc/h? Yes No 
 Is V3 or Vav34 > 1.5 * V12/2 Yes No 

If Yes,V12a =   pc/h (Equation 13-16, 13-18, or 
13-19)

      V12 = VR + (VF - VR)PFD
LEQ =   (Equation 13-12 or 13-13) 
PFD =   using Equation (Exhibit 13-7) 

V12 =   pc/h 
V3 or Vav34   pc/h (Equation 13-14 or 13-17)

 Is V3 or Vav34 > 2,700 pc/h? Yes No 
 Is V3 or Vav34 > 1.5 * V12/2 Yes No 

If Yes,V12a =   pc/h (Equation 13-16, 13-18, or 
13-19)

Capacity Checks Capacity Checks
 Actual Capacity LOS F?  Actual Capacity LOS F?

VFO 6286  Exhibit 13-8  No 

VF  Exhibit 13-8   
VFO = VF - VR  Exhibit 13-8   

VR  Exhibit 13-
10  

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
 Actual Max Desirable Violation? Actual Max Desirable Violation? 

VR12 4285   Exhibit 13-8 4600:All No V12  Exhibit 13-8   

Level of Service Determination (if not F) Level of Service Determination (if not F)
DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA

DR = 29.0 (pc/mi/ln) 

LOS = D (Exhibit 13-2) 

DR = 4.252 + 0.0086 V12 - 0.009 LD

DR = (pc/mi/ln)
LOS = (Exhibit 13-2) 

Speed Determination Speed Determination
MS = 0.454 (Exibit 13-11) Ds = (Exhibit 13-12) 
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SR= 54.6 mph (Exhibit 13-11) 

S0= 59.6 mph (Exhibit 13-11) 
S = 56.1 mph (Exhibit 13-13) 

SR= mph (Exhibit 13-12) 

S0= mph (Exhibit 13-12) 

S = mph (Exhibit 13-13) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information 
Analyst SP  Freeway/Dir of Travel I-4 WB  
Agency or Company HDR Inc.  Junction I-4 On Ramp from SR 536  
Date Performed 8/21/2014 11:27:50 AM  Jurisdiction FDOT  
Analysis Time Period AM  Analysis Year 2016  
Project Description    I-4 SAMR Re-Eval 

Inputs
Upstream Adj Ramp

Yes On

No Off

Lup =   ft 

Vu =  veh/h 

Freeway Number of Lanes, N 3 

Ramp Number of Lanes, N 1 

Acceleration Lane Length, LA 1500 

Deceleration Lane Length LD

Freeway Volume, VF 2229 

Ramp Volume, VR 592 

Freeway Free-Flow Speed, SFF 65.0 

Ramp Free-Flow Speed, SFR 50.0 

Downstream Adj 
Ramp

Yes On

No Off

Ldown = 2766   ft 

VD = 771  veh/h

Conversion to pc/h Under Base Conditions
 (pc/h) V 

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 2229   0.95  Level  3  0  0.985  0.85  2802  
 Ramp 592   0.95  Level  3  0  0.985  0.85  744  
 UpStream          
 DownStream 771   0.95  Level  3  0  0.985  0.85  969  

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )

LEQ =   (Equation 13-6 or 13-7)
PFM = 0.619   using Equation  (Exhibit 13-6) 

V12 = 1736   pc/h 

V3 or Vav34
1066   pc/h (Equation 13-14 or 13-
17)

 Is V3 or Vav34 > 2,700 pc/h? Yes No 
 Is V3 or Vav34 > 1.5 * V12/2 Yes No 

If Yes,V12a =   pc/h (Equation 13-16, 13-18, or 
13-19)

      V12 = VR + (VF - VR)PFD
LEQ =   (Equation 13-12 or 13-13) 
PFD =   using Equation (Exhibit 13-7) 

V12 =   pc/h 
V3 or Vav34   pc/h (Equation 13-14 or 13-17)

 Is V3 or Vav34 > 2,700 pc/h? Yes No 
 Is V3 or Vav34 > 1.5 * V12/2 Yes No 

If Yes,V12a =   pc/h (Equation 13-16, 13-18, or 
13-19)

Capacity Checks Capacity Checks
 Actual Capacity LOS F?  Actual Capacity LOS F?

VFO 3546  Exhibit 13-8  No 

VF  Exhibit 13-8   
VFO = VF - VR  Exhibit 13-8   

VR  Exhibit 13-
10  

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
 Actual Max Desirable Violation? Actual Max Desirable Violation? 

VR12 2480   Exhibit 13-8 4600:All No V12  Exhibit 13-8   

Level of Service Determination (if not F) Level of Service Determination (if not F)
DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA

DR = 15.1 (pc/mi/ln) 

LOS = B (Exhibit 13-2) 

DR = 4.252 + 0.0086 V12 - 0.009 LD

DR = (pc/mi/ln)
LOS = (Exhibit 13-2) 

Speed Determination Speed Determination
MS = 0.218 (Exibit 13-11) Ds = (Exhibit 13-12) 
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SR= 60.0 mph (Exhibit 13-11) 

S0= 63.0 mph (Exhibit 13-11) 
S = 60.9 mph (Exhibit 13-13) 

SR= mph (Exhibit 13-12) 

S0= mph (Exhibit 13-12) 

S = mph (Exhibit 13-13) 

Copyright © 2012 University of Florida, All Rights Reserved      HCS2010TM   Version 6.40 Generated:  8/22/2014    11:52 AM

8/22/2014file://C:\Users\bleggett\AppData\Local\Temp\r2k9626.tmp



                         RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information 
Analyst SP  Freeway/Dir of Travel I-4 WB  
Agency or Company HDR Inc.  Junction Osceola Pkwy Off Ramp  
Date Performed 8/21/2014 11:27:50 AM  Jurisdiction FDOT  
Analysis Time Period AM  Analysis Year 2016  
Project Description    I-4 SAMR Re-Eval 

Inputs
Upstream Adj Ramp

Yes On

No Off

Lup =   ft 

Vu =  veh/h 

Freeway Number of Lanes, N 3 

Ramp Number of Lanes, N 2 

Acceleration Lane Length, LA

Deceleration Lane Length LD 1500 

Freeway Volume, VF 3282 

Ramp Volume, VR 1053 

Freeway Free-Flow Speed, SFF 65.0 

Ramp Free-Flow Speed, SFR 35.0 

Downstream Adj 
Ramp

Yes On

No Off

Ldown =   ft 

VD =  veh/h

Conversion to pc/h Under Base Conditions
 (pc/h) V 

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp
 Freeway 3282   0.95  Level  3  0  0.985  0.85  4125  
 Ramp 1053   0.95  Level  3  0  0.985  0.85  1324  
 UpStream          
 DownStream          

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )

LEQ =  (Equation 13-6 or 13-7)
PFM =  using Equation   (Exhibit 13-6) 

V12 =  pc/h 
V3 or Vav34  pc/h (Equation 13-14 or 13-17)
 Is V3 or Vav34 > 2,700 pc/h? Yes No 
 Is V3 or Vav34 > 1.5 * V12/2 Yes No 

If Yes,V12a =  pc/h (Equation 13-16, 13-18, or 
13-19)

      V12 = VR + (VF - VR)PFD
LEQ =  (Equation 13-12 or 13-13) 
PFD = 0.450  using Equation (Exhibit 13-7) 

V12 = 2584  pc/h 
V3 or Vav34 1541  pc/h (Equation 13-14 or 13-17)
 Is V3 or Vav34 > 2,700 pc/h? Yes No 
 Is V3 or Vav34 > 1.5 * V12/2 Yes No 

If Yes,V12a =  pc/h (Equation 13-16, 13-18, or 13-
19)

Capacity Checks Capacity Checks
 Actual Capacity LOS F?  Actual Capacity LOS F?

VFO   Exhibit 13-8   

VF 4125  Exhibit 13-8 7050 No  
VFO = VF - VR 2801  Exhibit 13-8 7050 No  

VR 1324  Exhibit 13-10 4000 No  

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
 Actual Max Desirable Violation? Actual Max Desirable Violation? 

VR12   Exhibit 13-8   V12 2584  Exhibit 13-8 4400:All No  
Level of Service Determination (if not F) Level of Service Determination (if not F)

DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA

DR = (pc/mi/ln) 
LOS = (Exhibit 13-2) 

DR = 4.252 + 0.0086 V12 - 0.009 LD

DR = -0.5 (pc/mi/ln)
LOS = A (Exhibit 13-2) 

Speed Determination Speed Determination
MS = (Exibit 13-11) 
SR= mph (Exhibit 13-11) 
S0= mph (Exhibit 13-11) 
S = mph (Exhibit 13-13) 

Ds = 0.547 (Exhibit 13-12) 
SR= 52.4 mph (Exhibit 13-12) 
S0= 69.2 mph (Exhibit 13-12) 
S = 57.6 mph (Exhibit 13-13) 
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                         RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information 
Analyst SP  Freeway/Dir of Travel I-4 WB  
Agency or Company HDR Inc.  Junction SR 535 Off Ramp  
Date Performed 8/21/2014 11:27:50 AM  Jurisdiction FDOT  
Analysis Time Period AM  Analysis Year 2016  
Project Description    I-4 SAMR Re-Eval 

Inputs
Upstream Adj Ramp

Yes On

No Off

Lup =   ft 

Vu =  veh/h 

Freeway Number of Lanes, N 4 

Ramp Number of Lanes, N 2 

Acceleration Lane Length, LA

Deceleration Lane Length LD 1500 

Freeway Volume, VF 5974 

Ramp Volume, VR 1790 

Freeway Free-Flow Speed, SFF 65.0 

Ramp Free-Flow Speed, SFR 35.0 

Downstream Adj 
Ramp

Yes On

No Off

Ldown =   ft 

VD =  veh/h

Conversion to pc/h Under Base Conditions
 (pc/h) V 

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp
 Freeway 5974   0.95  Level  3  0  0.985  0.85  7509  
 Ramp 1790   0.95  Level  3  0  0.985  0.85  2250  
 UpStream          
 DownStream          

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )

LEQ =  (Equation 13-6 or 13-7)
PFM =  using Equation   (Exhibit 13-6) 

V12 =  pc/h 
V3 or Vav34  pc/h (Equation 13-14 or 13-17)
 Is V3 or Vav34 > 2,700 pc/h? Yes No 
 Is V3 or Vav34 > 1.5 * V12/2 Yes No 

If Yes,V12a =  pc/h (Equation 13-16, 13-18, or 
13-19)

      V12 = VR + (VF - VR)PFD
LEQ =  (Equation 13-12 or 13-13) 
PFD = 0.260  using Equation (Exhibit 13-7) 

V12 = 3617  pc/h 
V3 or Vav34 1946  pc/h (Equation 13-14 or 13-17)
 Is V3 or Vav34 > 2,700 pc/h? Yes No 
 Is V3 or Vav34 > 1.5 * V12/2 Yes No 

If Yes,V12a =  pc/h (Equation 13-16, 13-18, or 13-
19)

Capacity Checks Capacity Checks
 Actual Capacity LOS F?  Actual Capacity LOS F?

VFO   Exhibit 13-8   

VF 7509  Exhibit 13-8 9400 No  
VFO = VF - VR 5259  Exhibit 13-8 9400 No  

VR 2250  Exhibit 13-10 4000 No  

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
 Actual Max Desirable Violation? Actual Max Desirable Violation? 

VR12   Exhibit 13-8   V12 3617  Exhibit 13-8 4400:All No  
Level of Service Determination (if not F) Level of Service Determination (if not F)

DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA

DR = (pc/mi/ln) 
LOS = (Exhibit 13-2) 

DR = 4.252 + 0.0086 V12 - 0.009 LD

DR = 8.4 (pc/mi/ln)
LOS = A (Exhibit 13-2) 

Speed Determination Speed Determination
MS = (Exibit 13-11) 
SR= mph (Exhibit 13-11) 
S0= mph (Exhibit 13-11) 
S = mph (Exhibit 13-13) 

Ds = 0.631 (Exhibit 13-12) 
SR= 50.5 mph (Exhibit 13-12) 
S0= 67.6 mph (Exhibit 13-12) 
S = 58.1 mph (Exhibit 13-13) 
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                         RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information 
Analyst SP  Freeway/Dir of Travel I-4 WB  
Agency or Company HDR Inc.  Junction SR 536 Off Ramp  
Date Performed 8/21/2014 11:27:50 AM  Jurisdiction FDOT  
Analysis Time Period AM  Analysis Year 2016  
Project Description    I-4 SAMR Re-Eval 

Inputs
Upstream Adj Ramp

Yes On

No Off

Lup =   ft 

Vu =  veh/h 

Freeway Number of Lanes, N 4 

Ramp Number of Lanes, N 2 

Acceleration Lane Length, LA

Deceleration Lane Length LD 1500 

Freeway Volume, VF 5001 

Ramp Volume, VR 1719 

Freeway Free-Flow Speed, SFF 65.0 

Ramp Free-Flow Speed, SFR 35.0 

Downstream Adj 
Ramp

Yes On

No Off

Ldown =   ft 

VD =  veh/h

Conversion to pc/h Under Base Conditions
 (pc/h) V 

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp
 Freeway 5001   0.95  Level  3  0  0.985  0.85  6286  
 Ramp 1719   0.95  Level  3  0  0.985  0.85  2161  
 UpStream          
 DownStream          

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )

LEQ =  (Equation 13-6 or 13-7)
PFM =  using Equation   (Exhibit 13-6) 

V12 =  pc/h 
V3 or Vav34  pc/h (Equation 13-14 or 13-17)
 Is V3 or Vav34 > 2,700 pc/h? Yes No 
 Is V3 or Vav34 > 1.5 * V12/2 Yes No 

If Yes,V12a =  pc/h (Equation 13-16, 13-18, or 
13-19)

      V12 = VR + (VF - VR)PFD
LEQ =  (Equation 13-12 or 13-13) 
PFD = 0.260  using Equation (Exhibit 13-7) 

V12 = 3233  pc/h 
V3 or Vav34 1526  pc/h (Equation 13-14 or 13-17)
 Is V3 or Vav34 > 2,700 pc/h? Yes No 
 Is V3 or Vav34 > 1.5 * V12/2 Yes No 

If Yes,V12a =  pc/h (Equation 13-16, 13-18, or 13-
19)

Capacity Checks Capacity Checks
 Actual Capacity LOS F?  Actual Capacity LOS F?

VFO   Exhibit 13-8   

VF 6286  Exhibit 13-8 9400 No  
VFO = VF - VR 4125  Exhibit 13-8 9400 No  

VR 2161  Exhibit 13-10 4000 No  

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
 Actual Max Desirable Violation? Actual Max Desirable Violation? 

VR12   Exhibit 13-8   V12 3233  Exhibit 13-8 4400:All No  
Level of Service Determination (if not F) Level of Service Determination (if not F)

DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA

DR = (pc/mi/ln) 
LOS = (Exhibit 13-2) 

DR = 4.252 + 0.0086 V12 - 0.009 LD

DR = 5.1 (pc/mi/ln)
LOS = A (Exhibit 13-2) 

Speed Determination Speed Determination
MS = (Exibit 13-11) 
SR= mph (Exhibit 13-11) 
S0= mph (Exhibit 13-11) 
S = mph (Exhibit 13-13) 

Ds = 0.622 (Exhibit 13-12) 
SR= 50.7 mph (Exhibit 13-12) 
S0= 69.3 mph (Exhibit 13-12) 
S = 58.3 mph (Exhibit 13-13) 
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                         RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information 
Analyst SP  Freeway/Dir of Travel I-4 EB  
Agency or Company HDR Inc.  Junction 1 Osceola Parkway Off Ramp  
Date Performed 8/21/2014 11:27:50 AM  Jurisdiction FDOT  
Analysis Time Period AM  Analysis Year 2020  
Project Description    I-4 SAMR Re-Eval 

Inputs
Upstream Adj Ramp

Yes On

No Off

Lup = 1853   ft 

Vu = 1133  veh/h 

Freeway Number of Lanes, N 3 

Ramp Number of Lanes, N 1 

Acceleration Lane Length, LA

Deceleration Lane Length LD 1500 

Freeway Volume, VF 5357 

Ramp Volume, VR 599 

Freeway Free-Flow Speed, SFF 65.0 

Ramp Free-Flow Speed, SFR 35.0 

Downstream Adj 
Ramp

Yes On

No Off

Ldown =   ft 

VD =  veh/h

Conversion to pc/h Under Base Conditions
 (pc/h) V 

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp
 Freeway 5357   0.95  Level  3  0  0.985  0.85  6734  
 Ramp 599   0.95  Level  3  0  0.985  0.85  753  
 UpStream 1133   0.95  Level  3  0  0.985  0.85  1424  
 DownStream          

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )

LEQ =  (Equation 13-6 or 13-7)
PFM =  using Equation   (Exhibit 13-6) 

V12 =  pc/h 
V3 or Vav34  pc/h (Equation 13-14 or 13-17)
 Is V3 or Vav34 > 2,700 pc/h? Yes No 
 Is V3 or Vav34 > 1.5 * V12/2 Yes No 

If Yes,V12a =  pc/h (Equation 13-16, 13-18, or 
13-19)

      V12 = VR + (VF - VR)PFD
LEQ = 8443.32  (Equation 13-12 or 13-13) 
PFD = 0.557  using Equation (Exhibit 13-7) 

V12 = 4084  pc/h 
V3 or Vav34 2650  pc/h (Equation 13-14 or 13-17)
 Is V3 or Vav34 > 2,700 pc/h? Yes No 
 Is V3 or Vav34 > 1.5 * V12/2 Yes No 

If Yes,V12a =  pc/h (Equation 13-16, 13-18, or 13-
19)

Capacity Checks Capacity Checks
 Actual Capacity LOS F?  Actual Capacity LOS F?

VFO   Exhibit 13-8   

VF 6734  Exhibit 13-8 7050 No  
VFO = VF - VR 5981  Exhibit 13-8 7050  No  

VR 753  Exhibit 13-10 2000 No  

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
 Actual Max Desirable Violation? Actual Max Desirable Violation? 

VR12   Exhibit 13-8   V12 4084  Exhibit 13-8 4400:All No  
Level of Service Determination (if not F) Level of Service Determination (if not F)

DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA

DR = (pc/mi/ln) 
LOS = (Exhibit 13-2) 

DR = 4.252 + 0.0086 V12 - 0.009 LD 
DR = 25.9 (pc/mi/ln) 
LOS = C (Exhibit 13-2) 

Speed Determination Speed Determination
MS = (Exibit 13-11) 
SR= mph (Exhibit 13-11) 
S0= mph (Exhibit 13-11) 
S = mph (Exhibit 13-13) 

Ds = 0.496 (Exhibit 13-12) 
SR= 53.6 mph (Exhibit 13-12) 
S0= 64.9 mph (Exhibit 13-12) 
S = 57.5 mph (Exhibit 13-13) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information 
Analyst SP  Freeway/Dir of Travel I-4 EB  
Agency or Company HDR Inc.  Junction 84 HOV On from SR 536  
Date Performed 8/21/2014 11:27:50 AM  Jurisdiction FDOT  
Analysis Time Period AM  Analysis Year 2020  
Project Description    I-4 SAMR Re-Eval 

Inputs
Upstream Adj Ramp

Yes On

No Off

Lup = 1000   ft 

Vu = 174  veh/h 

Freeway Number of Lanes, N 3 

Ramp Number of Lanes, N 1 

Acceleration Lane Length, LA 1320 

Deceleration Lane Length LD

Freeway Volume, VF 620 

Ramp Volume, VR 886 

Freeway Free-Flow Speed, SFF 65.0 

Ramp Free-Flow Speed, SFR 50.0 

Downstream Adj 
Ramp

Yes On

No Off

Ldown =   ft 

VD =  veh/h

Conversion to pc/h Under Base Conditions
 (pc/h) V 

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 620   0.95  Level  10  0  0.952  0.85  806  
 Ramp 886   0.95  Level  10  0  0.952  0.85  1152  
 UpStream 174   0.94  Level  0  0  1.000  0.85  218  
 DownStream          

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )

LEQ =   (Equation 13-6 or 13-7)
PFM = 0.614   using Equation  (Exhibit 13-6) 

V12 = 495   pc/h 

V3 or Vav34
311   pc/h (Equation 13-14 or 13-
17)

 Is V3 or Vav34 > 2,700 pc/h? Yes No 
 Is V3 or Vav34 > 1.5 * V12/2 Yes No 

If Yes,V12a =   pc/h (Equation 13-16, 13-18, or 
13-19)

      V12 = VR + (VF - VR)PFD
LEQ =   (Equation 13-12 or 13-13) 
PFD =   using Equation (Exhibit 13-7) 

V12 =   pc/h 
V3 or Vav34   pc/h (Equation 13-14 or 13-17)

 Is V3 or Vav34 > 2,700 pc/h? Yes No 
 Is V3 or Vav34 > 1.5 * V12/2 Yes No 

If Yes,V12a =   pc/h (Equation 13-16, 13-18, or 
13-19)

Capacity Checks Capacity Checks
 Actual Capacity LOS F?  Actual Capacity LOS F?

VFO 1958  Exhibit 13-8  No 

VF  Exhibit 13-8   
VFO = VF - VR  Exhibit 13-8   

VR  Exhibit 13-
10  

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
 Actual Max Desirable Violation? Actual Max Desirable Violation? 

VR12 1647   Exhibit 13-8 4600:All No V12  Exhibit 13-8   

Level of Service Determination (if not F) Level of Service Determination (if not F)
DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA

DR = 9.5 (pc/mi/ln) 

LOS = A (Exhibit 13-2) 

DR = 4.252 + 0.0086 V12 - 0.009 LD

DR = (pc/mi/ln)
LOS = (Exhibit 13-2) 

Speed Determination Speed Determination
MS = 0.209 (Exibit 13-11) Ds = (Exhibit 13-12) 
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SR= 60.2 mph (Exhibit 13-11) 

S0= 65.0 mph (Exhibit 13-11) 
S = 60.9 mph (Exhibit 13-13) 

SR= mph (Exhibit 13-12) 

S0= mph (Exhibit 13-12) 

S = mph (Exhibit 13-13) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information 
Analyst SP  Freeway/Dir of Travel I-4 EB  
Agency or Company HDR Inc.  Junction 84 HOV On from SR 536  
Date Performed 8/21/2014 11:27:50 AM  Jurisdiction FDOT  
Analysis Time Period AM  Analysis Year 2020  
Project Description    I-4 SAMR Re-Eval 

Inputs
Upstream Adj Ramp

Yes On

No Off

Lup =   ft 

Vu =  veh/h 

Freeway Number of Lanes, N 3 

Ramp Number of Lanes, N 1 

Acceleration Lane Length, LA 1320 

Deceleration Lane Length LD

Freeway Volume, VF 620 

Ramp Volume, VR 886 

Freeway Free-Flow Speed, SFF 65.0 

Ramp Free-Flow Speed, SFR 50.0 

Downstream Adj 
Ramp

Yes On

No Off

Ldown = 0   ft 

VD = 0  veh/h

Conversion to pc/h Under Base Conditions
 (pc/h) V 

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 620   0.95  Level  10  0  0.952  0.85  806  
 Ramp 886   0.95  Level  10  0  0.952  0.85  1152  
 UpStream          
 DownStream 0   0.94  Level  0  0  1.000  0.85  0  

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )

LEQ =   (Equation 13-6 or 13-7)
PFM = 0.614   using Equation  (Exhibit 13-6) 

V12 = 495   pc/h 

V3 or Vav34
311   pc/h (Equation 13-14 or 13-
17)

 Is V3 or Vav34 > 2,700 pc/h? Yes No 
 Is V3 or Vav34 > 1.5 * V12/2 Yes No 

If Yes,V12a =   pc/h (Equation 13-16, 13-18, or 
13-19)

      V12 = VR + (VF - VR)PFD
LEQ =   (Equation 13-12 or 13-13) 
PFD =   using Equation (Exhibit 13-7) 

V12 =   pc/h 
V3 or Vav34   pc/h (Equation 13-14 or 13-17)

 Is V3 or Vav34 > 2,700 pc/h? Yes No 
 Is V3 or Vav34 > 1.5 * V12/2 Yes No 

If Yes,V12a =   pc/h (Equation 13-16, 13-18, or 
13-19)

Capacity Checks Capacity Checks
 Actual Capacity LOS F?  Actual Capacity LOS F?

VFO 1958  Exhibit 13-8  No 

VF  Exhibit 13-8   
VFO = VF - VR  Exhibit 13-8   

VR  Exhibit 13-
10  

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
 Actual Max Desirable Violation? Actual Max Desirable Violation? 

VR12 1647   Exhibit 13-8 4600:All No V12  Exhibit 13-8   

Level of Service Determination (if not F) Level of Service Determination (if not F)
DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA

DR = 9.5 (pc/mi/ln) 

LOS = A (Exhibit 13-2) 

DR = 4.252 + 0.0086 V12 - 0.009 LD

DR = (pc/mi/ln)
LOS = (Exhibit 13-2) 

Speed Determination Speed Determination
MS = 0.209 (Exibit 13-11) Ds = (Exhibit 13-12) 

8/22/2014file://C:\Users\bleggett\AppData\Local\Temp\r2k6FE4.tmp



SR= 60.2 mph (Exhibit 13-11) 

S0= 65.0 mph (Exhibit 13-11) 
S = 60.9 mph (Exhibit 13-13) 

SR= mph (Exhibit 13-12) 

S0= mph (Exhibit 13-12) 

S = mph (Exhibit 13-13) 
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                         RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information 
Analyst SP  Freeway/Dir of Travel I-4 EB  
Agency or Company HDR Inc.  Junction CD System Off Ramp  
Date Performed 8/21/2014 11:27:50 AM  Jurisdiction FDOT  
Analysis Time Period AM  Analysis Year 2020  
Project Description    I-4 SAMR Re-Eval 

Inputs
Upstream Adj Ramp

Yes On

No Off

Lup =   ft 

Vu =  veh/h 

Freeway Number of Lanes, N 3 

Ramp Number of Lanes, N 2 

Acceleration Lane Length, LA

Deceleration Lane Length LD 975 

Freeway Volume, VF 6314 

Ramp Volume, VR 884 

Freeway Free-Flow Speed, SFF 65.0 

Ramp Free-Flow Speed, SFR 35.0 

Downstream Adj 
Ramp

Yes On

No Off

Ldown =   ft 

VD =  veh/h

Conversion to pc/h Under Base Conditions
 (pc/h) V 

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp
 Freeway 6314   0.95  Level  3  0  0.985  0.85  7936  
 Ramp 884   0.95  Level  3  0  0.985  0.85  1111  
 UpStream          
 DownStream          

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )

LEQ =  (Equation 13-6 or 13-7)
PFM =  using Equation   (Exhibit 13-6) 

V12 =  pc/h 
V3 or Vav34  pc/h (Equation 13-14 or 13-17)
 Is V3 or Vav34 > 2,700 pc/h? Yes No 
 Is V3 or Vav34 > 1.5 * V12/2 Yes No 

If Yes,V12a =  pc/h (Equation 13-16, 13-18, or 
13-19)

      V12 = VR + (VF - VR)PFD
LEQ =  (Equation 13-12 or 13-13) 
PFD = 0.450  using Equation (Exhibit 13-7) 

V12 = 4182  pc/h 
V3 or Vav34 3754  pc/h (Equation 13-14 or 13-17)
 Is V3 or Vav34 > 2,700 pc/h? Yes No 
 Is V3 or Vav34 > 1.5 * V12/2 Yes No 

If Yes,V12a = 5236  pc/h (Equation 13-16, 13-18, 
or 13-19)

Capacity Checks Capacity Checks
 Actual Capacity LOS F?  Actual Capacity LOS F?

VFO   Exhibit 13-8   

VF 7936  Exhibit 13-8 7050 Yes  
VFO = VF - VR 6825  Exhibit 13-8 7050 No  

VR 1111  Exhibit 13-10 4000 No  

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
 Actual Max Desirable Violation? Actual Max Desirable Violation? 

VR12   Exhibit 13-8   V12 4182  Exhibit 13-8 4400:All No  
Level of Service Determination (if not F) Level of Service Determination (if not F)

DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA

DR = (pc/mi/ln) 
LOS = (Exhibit 13-2) 

DR = 4.252 + 0.0086 V12 - 0.009 LD

DR = 24.8 (pc/mi/ln)
LOS = F (Exhibit 13-2) 

Speed Determination Speed Determination
MS = (Exibit 13-11) 
SR= mph (Exhibit 13-11) 
S0= mph (Exhibit 13-11) 
S = mph (Exhibit 13-13) 

Ds = 0.528 (Exhibit 13-12) 
SR= 52.9 mph (Exhibit 13-12) 
S0= 64.7 mph (Exhibit 13-12) 
S = 56.4 mph (Exhibit 13-13) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information 
Analyst SP  Freeway/Dir of Travel I-4 EB  
Agency or Company HDR Inc.  Junction  
Date Performed 8/21/2014 11:27:50 AM  Jurisdiction FDOT  
Analysis Time Period AM  Analysis Year 2020  
Project Description    I-4 SAMR Re-Eval 

Inputs
Upstream Adj Ramp

Yes On

No Off

Lup = 5752   ft 

Vu = 1160  veh/h 

Freeway Number of Lanes, N 3 

Ramp Number of Lanes, N 1 

Acceleration Lane Length, LA 1500 

Deceleration Lane Length LD

Freeway Volume, VF 3598 

Ramp Volume, VR 1453 

Freeway Free-Flow Speed, SFF 65.0 

Ramp Free-Flow Speed, SFR 50.0 

Downstream Adj 
Ramp

Yes On

No Off

Ldown =   ft 

VD =  veh/h

Conversion to pc/h Under Base Conditions
 (pc/h) V 

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 3598   0.95  Level  3  0  0.985  0.85  4523  
 Ramp 1453   0.95  Level  3  0  0.985  0.85  1826  
 UpStream 1160   0.95  Level  3  0  0.985  0.85  1458  
 DownStream          

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )

LEQ = 2237.69   (Equation 13-6 or 13-7)
PFM = 0.619   using Equation  (Exhibit 13-6) 

V12 = 2802   pc/h 

V3 or Vav34
1721   pc/h (Equation 13-14 or 13-
17)

 Is V3 or Vav34 > 2,700 pc/h? Yes No 
 Is V3 or Vav34 > 1.5 * V12/2 Yes No 

If Yes,V12a =   pc/h (Equation 13-16, 13-18, or 
13-19)

      V12 = VR + (VF - VR)PFD
LEQ =   (Equation 13-12 or 13-13) 
PFD =   using Equation (Exhibit 13-7) 

V12 =   pc/h 
V3 or Vav34   pc/h (Equation 13-14 or 13-17)

 Is V3 or Vav34 > 2,700 pc/h? Yes No 
 Is V3 or Vav34 > 1.5 * V12/2 Yes No 

If Yes,V12a =   pc/h (Equation 13-16, 13-18, or 
13-19)

Capacity Checks Capacity Checks
 Actual Capacity LOS F?  Actual Capacity LOS F?

VFO 6349  Exhibit 13-8  No 

VF  Exhibit 13-8   
VFO = VF - VR  Exhibit 13-8   

VR  Exhibit 13-
10  

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
 Actual Max Desirable Violation? Actual Max Desirable Violation? 

VR12 4628   Exhibit 13-8 4600:All Yes V12  Exhibit 13-8   

Level of Service Determination (if not F) Level of Service Determination (if not F)
DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA

DR = 31.3 (pc/mi/ln) 

LOS = D (Exhibit 13-2) 

DR = 4.252 + 0.0086 V12 - 0.009 LD

DR = (pc/mi/ln)
LOS = (Exhibit 13-2) 

Speed Determination Speed Determination
MS = 0.570 (Exibit 13-11) Ds = (Exhibit 13-12) 
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SR= 51.9 mph (Exhibit 13-11) 

S0= 60.6 mph (Exhibit 13-11) 
S = 54.0 mph (Exhibit 13-13) 

SR= mph (Exhibit 13-12) 

S0= mph (Exhibit 13-12) 

S = mph (Exhibit 13-13) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information 
Analyst SP  Freeway/Dir of Travel I-4 EB  
Agency or Company HDR Inc.  Junction  
Date Performed 8/21/2014 11:27:50 AM  Jurisdiction FDOT  
Analysis Time Period AM  Analysis Year 2020  
Project Description    I-4 SAMR Re-Eval 

Inputs
Upstream Adj Ramp

Yes On

No Off

Lup =   ft 

Vu =  veh/h 

Freeway Number of Lanes, N 3 

Ramp Number of Lanes, N 1 

Acceleration Lane Length, LA 1500 

Deceleration Lane Length LD

Freeway Volume, VF 3598 

Ramp Volume, VR 1453 

Freeway Free-Flow Speed, SFF 65.0 

Ramp Free-Flow Speed, SFR 50.0 

Downstream Adj 
Ramp

Yes On

No Off

Ldown = 2604   ft 

VD = 1914  veh/h

Conversion to pc/h Under Base Conditions
 (pc/h) V 

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 3598   0.95  Level  3  0  0.985  0.85  4523  
 Ramp 1453   0.95  Level  3  0  0.985  0.85  1826  
 UpStream          
 DownStream 1914   0.95  Level  3  0  0.985  0.85  2406  

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )

LEQ =   (Equation 13-6 or 13-7)
PFM = 0.619   using Equation  (Exhibit 13-6) 

V12 = 2802   pc/h 

V3 or Vav34
1721   pc/h (Equation 13-14 or 13-
17)

 Is V3 or Vav34 > 2,700 pc/h? Yes No 
 Is V3 or Vav34 > 1.5 * V12/2 Yes No 

If Yes,V12a =   pc/h (Equation 13-16, 13-18, or 
13-19)

      V12 = VR + (VF - VR)PFD
LEQ =   (Equation 13-12 or 13-13) 
PFD =   using Equation (Exhibit 13-7) 

V12 =   pc/h 
V3 or Vav34   pc/h (Equation 13-14 or 13-17)

 Is V3 or Vav34 > 2,700 pc/h? Yes No 
 Is V3 or Vav34 > 1.5 * V12/2 Yes No 

If Yes,V12a =   pc/h (Equation 13-16, 13-18, or 
13-19)

Capacity Checks Capacity Checks
 Actual Capacity LOS F?  Actual Capacity LOS F?

VFO 6349  Exhibit 13-8  No 

VF  Exhibit 13-8   
VFO = VF - VR  Exhibit 13-8   

VR  Exhibit 13-
10  

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
 Actual Max Desirable Violation? Actual Max Desirable Violation? 

VR12 4628   Exhibit 13-8 4600:All Yes V12  Exhibit 13-8   

Level of Service Determination (if not F) Level of Service Determination (if not F)
DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA

DR = 31.3 (pc/mi/ln) 

LOS = D (Exhibit 13-2) 

DR = 4.252 + 0.0086 V12 - 0.009 LD

DR = (pc/mi/ln)
LOS = (Exhibit 13-2) 

Speed Determination Speed Determination
MS = 0.570 (Exibit 13-11) Ds = (Exhibit 13-12) 
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SR= 51.9 mph (Exhibit 13-11) 

S0= 60.6 mph (Exhibit 13-11) 
S = 54.0 mph (Exhibit 13-13) 

SR= mph (Exhibit 13-12) 

S0= mph (Exhibit 13-12) 

S = mph (Exhibit 13-13) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information 
Analyst SP  Freeway/Dir of Travel I-4 EB  
Agency or Company HDR Inc.  Junction I-4 On Ramp from SR 536  
Date Performed 8/21/2014 11:27:50 AM  Jurisdiction FDOT  
Analysis Time Period AM  Analysis Year 2020  
Project Description    I-4 SAMR Re-Eval 

Inputs
Upstream Adj Ramp

Yes On

No Off

Lup =   ft 

Vu =  veh/h 

Freeway Number of Lanes, N 4 

Ramp Number of Lanes, N 2 

Acceleration Lane Length, LA 600 

Deceleration Lane Length LD

Freeway Volume, VF 5051 

Ramp Volume, VR 1914 

Freeway Free-Flow Speed, SFF 65.0 

Ramp Free-Flow Speed, SFR 50.0 

Downstream Adj 
Ramp

Yes On

No Off

Ldown =   ft 

VD =  veh/h

Conversion to pc/h Under Base Conditions
 (pc/h) V 

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 5051   0.95  Level  3  0  0.985  0.85  6349  
 Ramp 1914   0.95  Level  3  0  0.985  0.85  2406  
 UpStream          
 DownStream          

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )

LEQ =   (Equation 13-6 or 13-7)
PFM = 0.209   using Equation  (Exhibit 13-6) 

V12 = 1327   pc/h 

V3 or Vav34
2511   pc/h (Equation 13-14 or 13-
17)

 Is V3 or Vav34 > 2,700 pc/h? Yes No 
 Is V3 or Vav34 > 1.5 * V12/2 Yes No 

If Yes,V12a = 2539   pc/h (Equation 13-16, 13-
18, or 13-19)

      V12 = VR + (VF - VR)PFD
LEQ =   (Equation 13-12 or 13-13) 
PFD =   using Equation (Exhibit 13-7) 

V12 =   pc/h 
V3 or Vav34   pc/h (Equation 13-14 or 13-17)

 Is V3 or Vav34 > 2,700 pc/h? Yes No 
 Is V3 or Vav34 > 1.5 * V12/2 Yes No 

If Yes,V12a =   pc/h (Equation 13-16, 13-18, or 
13-19)

Capacity Checks Capacity Checks
 Actual Capacity LOS F?  Actual Capacity LOS F?

VFO 8755  Exhibit 13-8  No 

VF  Exhibit 13-8  

VFO = VF - VR  Exhibit 13-8   

VR  Exhibit 13-
10   

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
 Actual Max Desirable Violation?  Actual Max Desirable Violation? 

VR12 4945   Exhibit 13-8 4600:All Yes V12  Exhibit 13-8  

Level of Service Determination (if not F) Level of Service Determination (if not F)
DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA

DR = 26.0 (pc/mi/ln) 

LOS = C (Exhibit 13-2) 

DR = 4.252 + 0.0086 V12 - 0.009 LD

DR = (pc/mi/ln)
LOS = (Exhibit 13-2) 

Speed Determination Speed Determination
MS = 0.599 (Exibit 13-11) Ds = (Exhibit 13-12) 
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SR= 51.2 mph (Exhibit 13-11) 

S0= 59.9 mph (Exhibit 13-11) 
S = 54.7 mph (Exhibit 13-13) 

SR= mph (Exhibit 13-12) 

S0= mph (Exhibit 13-12) 

S = mph (Exhibit 13-13) 
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                         RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information 
Analyst SP  Freeway/Dir of Travel I-4 EB  
Agency or Company HDR Inc.  Junction SR 535 Off Ramp  
Date Performed 8/21/2014 11:27:50 AM  Jurisdiction FDOT  
Analysis Time Period AM  Analysis Year 2020  
Project Description    I-4 SAMR Re-Eval 

Inputs
Upstream Adj Ramp

Yes On

No Off

Lup = 4352   ft 

Vu = 1914  veh/h 

Freeway Number of Lanes, N 3 

Ramp Number of Lanes, N 2 

Acceleration Lane Length, LA

Deceleration Lane Length LD 1500 

Freeway Volume, VF 6965 

Ramp Volume, VR 651 

Freeway Free-Flow Speed, SFF 65.0 

Ramp Free-Flow Speed, SFR 35.0 

Downstream Adj 
Ramp

Yes On

No Off

Ldown =   ft 

VD =  veh/h

Conversion to pc/h Under Base Conditions
 (pc/h) V 

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp
 Freeway 6965   0.95  Level  3  0  0.985  0.85  8755  
 Ramp 651   0.95  Level  3  0  0.985  0.85  818  
 UpStream 1914   0.95  Level  3  0  0.985  0.85  2406  
 DownStream          

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )

LEQ =  (Equation 13-6 or 13-7)
PFM =  using Equation   (Exhibit 13-6) 

V12 =  pc/h 
V3 or Vav34  pc/h (Equation 13-14 or 13-17)
 Is V3 or Vav34 > 2,700 pc/h? Yes No 
 Is V3 or Vav34 > 1.5 * V12/2 Yes No 

If Yes,V12a =  pc/h (Equation 13-16, 13-18, or 
13-19)

      V12 = VR + (VF - VR)PFD 
LEQ =  (Equation 13-12 or 13-13) 
PFD = 0.450  using Equation (Exhibit 13-7) 

V12 = 4390  pc/h 
V3 or Vav34 4365  pc/h (Equation 13-14 or 13-17)
 Is V3 or Vav34 > 2,700 pc/h? Yes No 
 Is V3 or Vav34 > 1.5 * V12/2 Yes No 

If Yes,V12a = 6055  pc/h (Equation 13-16, 13-18, 
or 13-19)

Capacity Checks Capacity Checks
 Actual Capacity LOS F?  Actual Capacity LOS F?

VFO   Exhibit 13-8   

VF 8755  Exhibit 13-8 7050 Yes  
VFO = VF - VR 7937  Exhibit 13-8 7050  Yes  

VR 818  Exhibit 13-10 4000 No  

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
 Actual Max Desirable Violation? Actual Max Desirable Violation? 

VR12   Exhibit 13-8   V12 4390  Exhibit 13-8 4400:All No  
Level of Service Determination (if not F) Level of Service Determination (if not F)

DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA

DR = (pc/mi/ln) 
LOS = (Exhibit 13-2) 

DR = 4.252 + 0.0086 V12 - 0.009 LD 
DR = 29.3 (pc/mi/ln) 
LOS = F (Exhibit 13-2) 

Speed Determination Speed Determination
MS = (Exibit 13-11) 
SR= mph (Exhibit 13-11) 
S0= mph (Exhibit 13-11) 
S = mph (Exhibit 13-13) 

Ds = 0.502 (Exhibit 13-12) 
SR= 53.5 mph (Exhibit 13-12) 
S0= 64.7 mph (Exhibit 13-12) 
S = 56.5 mph (Exhibit 13-13) 
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                         RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information 
Analyst SP  Freeway/Dir of Travel I-4 EB  
Agency or Company HDR Inc.  Junction SR 535 Off Ramp  
Date Performed 8/21/2014 11:27:50 AM  Jurisdiction FDOT  
Analysis Time Period AM  Analysis Year 2020  
Project Description    I-4 SAMR Re-Eval 

Inputs
Upstream Adj Ramp

Yes On

No Off

Lup =   ft 

Vu =  veh/h 

Freeway Number of Lanes, N 3 

Ramp Number of Lanes, N 2 

Acceleration Lane Length, LA

Deceleration Lane Length LD 1500 

Freeway Volume, VF 6965 

Ramp Volume, VR 651 

Freeway Free-Flow Speed, SFF 65.0 

Ramp Free-Flow Speed, SFR 35.0 

Downstream Adj 
Ramp

Yes On

No Off

Ldown = 1000   ft 

VD = 884  veh/h

Conversion to pc/h Under Base Conditions
 (pc/h) V 

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp
 Freeway 6965   0.95  Level  3  0  0.985  0.85  8755  
 Ramp 651   0.95  Level  3  0  0.985  0.85  818  
 UpStream          
 DownStream 884   0.95  Level  3  0  0.985  0.85  1111  

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )

LEQ =  (Equation 13-6 or 13-7)
PFM =  using Equation   (Exhibit 13-6) 

V12 =  pc/h 
V3 or Vav34  pc/h (Equation 13-14 or 13-17)
 Is V3 or Vav34 > 2,700 pc/h? Yes No 
 Is V3 or Vav34 > 1.5 * V12/2 Yes No 

If Yes,V12a =  pc/h (Equation 13-16, 13-18, or 
13-19)

      V12 = VR + (VF - VR)PFD 
LEQ =  (Equation 13-12 or 13-13) 
PFD = 0.450  using Equation (Exhibit 13-7) 

V12 = 4390  pc/h 
V3 or Vav34 4365  pc/h (Equation 13-14 or 13-17)
 Is V3 or Vav34 > 2,700 pc/h? Yes No 
 Is V3 or Vav34 > 1.5 * V12/2 Yes No 

If Yes,V12a = 6055  pc/h (Equation 13-16, 13-18, 
or 13-19)

Capacity Checks Capacity Checks
 Actual Capacity LOS F?  Actual Capacity LOS F?

VFO   Exhibit 13-8   

VF 8755  Exhibit 13-8 7050 Yes  
VFO = VF - VR 7937  Exhibit 13-8 7050  Yes  

VR 818  Exhibit 13-10 4000 No  

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
 Actual Max Desirable Violation? Actual Max Desirable Violation? 

VR12   Exhibit 13-8   V12 4390  Exhibit 13-8 4400:All No  
Level of Service Determination (if not F) Level of Service Determination (if not F)

DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA

DR = (pc/mi/ln) 
LOS = (Exhibit 13-2) 

DR = 4.252 + 0.0086 V12 - 0.009 LD 
DR = 29.3 (pc/mi/ln) 
LOS = F (Exhibit 13-2) 

Speed Determination Speed Determination
MS = (Exibit 13-11) 
SR= mph (Exhibit 13-11) 
S0= mph (Exhibit 13-11) 
S = mph (Exhibit 13-13) 

Ds = 0.502 (Exhibit 13-12) 
SR= 53.5 mph (Exhibit 13-12) 
S0= 64.7 mph (Exhibit 13-12) 
S = 56.5 mph (Exhibit 13-13) 
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                         RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information 
Analyst SP  Freeway/Dir of Travel I-4 EB  
Agency or Company HDR Inc.  Junction SR 536 Off Ramp  
Date Performed 8/21/2014 11:27:50 AM  Jurisdiction FDOT  
Analysis Time Period AM  Analysis Year 2020  
Project Description    I-4 SAMR Re-Eval 

Inputs
Upstream Adj Ramp

Yes On

No Off

Lup =   ft 

Vu =  veh/h 

Freeway Number of Lanes, N 3 

Ramp Number of Lanes, N 2 

Acceleration Lane Length, LA

Deceleration Lane Length LD 1500 

Freeway Volume, VF 4758 

Ramp Volume, VR 1160 

Freeway Free-Flow Speed, SFF 65.0 

Ramp Free-Flow Speed, SFR 35.0 

Downstream Adj 
Ramp

Yes On

No Off

Ldown =   ft 

VD =  veh/h

Conversion to pc/h Under Base Conditions
 (pc/h) V 

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp
 Freeway 4758   0.95  Level  3  0  0.985  0.85  5981  
 Ramp 1160   0.95  Level  3  0  0.985  0.85  1458  
 UpStream          
 DownStream          

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )

LEQ =  (Equation 13-6 or 13-7)
PFM =  using Equation   (Exhibit 13-6) 

V12 =  pc/h 
V3 or Vav34  pc/h (Equation 13-14 or 13-17)
 Is V3 or Vav34 > 2,700 pc/h? Yes No 
 Is V3 or Vav34 > 1.5 * V12/2 Yes No 

If Yes,V12a =  pc/h (Equation 13-16, 13-18, or 
13-19)

      V12 = VR + (VF - VR)PFD
LEQ =  (Equation 13-12 or 13-13) 
PFD = 0.450  using Equation (Exhibit 13-7) 

V12 = 3493  pc/h 
V3 or Vav34 2488  pc/h (Equation 13-14 or 13-17)
 Is V3 or Vav34 > 2,700 pc/h? Yes No 
 Is V3 or Vav34 > 1.5 * V12/2 Yes No 

If Yes,V12a =  pc/h (Equation 13-16, 13-18, or 13-
19)

Capacity Checks Capacity Checks
 Actual Capacity LOS F?  Actual Capacity LOS F?

VFO   Exhibit 13-8   

VF 5981  Exhibit 13-8 7050 No  
VFO = VF - VR 4523  Exhibit 13-8 7050 No  

VR 1458  Exhibit 13-10 4000 No  

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
 Actual Max Desirable Violation? Actual Max Desirable Violation? 

VR12   Exhibit 13-8   V12 3493  Exhibit 13-8 4400:All No  
Level of Service Determination (if not F) Level of Service Determination (if not F)

DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA

DR = (pc/mi/ln) 
LOS = (Exhibit 13-2) 

DR = 4.252 + 0.0086 V12 - 0.009 LD

DR = 7.3 (pc/mi/ln)
LOS = A (Exhibit 13-2) 

Speed Determination Speed Determination
MS = (Exibit 13-11) 
SR= mph (Exhibit 13-11) 
S0= mph (Exhibit 13-11) 
S = mph (Exhibit 13-13) 

Ds = 0.559 (Exhibit 13-12) 
SR= 52.1 mph (Exhibit 13-12) 
S0= 65.5 mph (Exhibit 13-12) 
S = 57.0 mph (Exhibit 13-13) 
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                         RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information 
Analyst SP  Freeway/Dir of Travel I-4 WB  
Agency or Company HDR Inc.  Junction 13 US 192 Off Ramp  
Date Performed 8/21/2014 11:27:50 AM  Jurisdiction FDOT  
Analysis Time Period AM  Analysis Year 2020  
Project Description    I-4 SAMR Re-Eval 

Inputs
Upstream Adj Ramp

Yes On

No Off

Lup =   ft 

Vu =  veh/h 

Freeway Number of Lanes, N 3 

Ramp Number of Lanes, N 2 

Acceleration Lane Length, LA

Deceleration Lane Length LD 1500 

Freeway Volume, VF 5053 

Ramp Volume, VR 3003 

Freeway Free-Flow Speed, SFF 65.0 

Ramp Free-Flow Speed, SFR 35.0 

Downstream Adj 
Ramp

Yes On

No Off

Ldown =   ft 

VD =  veh/h

Conversion to pc/h Under Base Conditions
 (pc/h) V 

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp
 Freeway 5053   0.95  Level  3  0  0.985  0.85  6351  
 Ramp 3003   0.95  Level  3  0  0.985  0.85  3775  
 UpStream          
 DownStream          

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )

LEQ =  (Equation 13-6 or 13-7)
PFM =  using Equation   (Exhibit 13-6) 

V12 =  pc/h 
V3 or Vav34  pc/h (Equation 13-14 or 13-17)
 Is V3 or Vav34 > 2,700 pc/h? Yes No 
 Is V3 or Vav34 > 1.5 * V12/2 Yes No 

If Yes,V12a =  pc/h (Equation 13-16, 13-18, or 
13-19)

      V12 = VR + (VF - VR)PFD
LEQ =  (Equation 13-12 or 13-13) 
PFD = 0.450  using Equation (Exhibit 13-7) 

V12 = 4934  pc/h 
V3 or Vav34 1417  pc/h (Equation 13-14 or 13-17)
 Is V3 or Vav34 > 2,700 pc/h? Yes No 
 Is V3 or Vav34 > 1.5 * V12/2 Yes No 

If Yes,V12a =  pc/h (Equation 13-16, 13-18, or 13-
19)

Capacity Checks Capacity Checks
 Actual Capacity LOS F?  Actual Capacity LOS F?

VFO   Exhibit 13-8   

VF 6351  Exhibit 13-8 7050 No  
VFO = VF - VR 2576  Exhibit 13-8 7050 No  

VR 3775  Exhibit 13-10 4000 No  

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
 Actual Max Desirable Violation? Actual Max Desirable Violation? 

VR12   Exhibit 13-8   V12 4934  Exhibit 13-8 4400:All Yes  
Level of Service Determination (if not F) Level of Service Determination (if not F)

DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA

DR = (pc/mi/ln) 
LOS = (Exhibit 13-2) 

DR = 4.252 + 0.0086 V12 - 0.009 LD

DR = 19.7 (pc/mi/ln)
LOS = B (Exhibit 13-2) 

Speed Determination Speed Determination
MS = (Exibit 13-11) 
SR= mph (Exhibit 13-11) 
S0= mph (Exhibit 13-11) 
S = mph (Exhibit 13-13) 

Ds = 0.768 (Exhibit 13-12) 
SR= 47.3 mph (Exhibit 13-12) 
S0= 69.7 mph (Exhibit 13-12) 
S = 51.0 mph (Exhibit 13-13) 
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                         RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information 
Analyst SP  Freeway/Dir of Travel I-4 WB  
Agency or Company HDR Inc.  Junction 98 HOV Off at SR 536  
Date Performed 8/21/2014 11:27:50 AM  Jurisdiction FDOT  
Analysis Time Period AM  Analysis Year 2020  
Project Description    I-4 SAMR Re-Eval 

Inputs
Upstream Adj Ramp

Yes On

No Off

Lup = 9400   ft 

Vu = 0  veh/h 

Freeway Number of Lanes, N 4 

Ramp Number of Lanes, N 1 

Acceleration Lane Length, LA

Deceleration Lane Length LD 1320 

Freeway Volume, VF 1595 

Ramp Volume, VR 825 

Freeway Free-Flow Speed, SFF 65.0 

Ramp Free-Flow Speed, SFR 35.0 

Downstream Adj 
Ramp

Yes On

No Off

Ldown =   ft 

VD =  veh/h

Conversion to pc/h Under Base Conditions
 (pc/h) V 

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp
 Freeway 1595   0.95  Level  10  0  0.952  0.85  2074  
 Ramp 825   0.95  Level  10  0  0.952  0.85  1073  
 UpStream 0   0.94  Level  0  0  1.000  0.85  0  
 DownStream          

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )

LEQ =  (Equation 13-6 or 13-7)
PFM =  using Equation   (Exhibit 13-6) 

V12 =  pc/h 
V3 or Vav34  pc/h (Equation 13-14 or 13-17)
 Is V3 or Vav34 > 2,700 pc/h? Yes No 
 Is V3 or Vav34 > 1.5 * V12/2 Yes No 

If Yes,V12a =  pc/h (Equation 13-16, 13-18, or 
13-19)

      V12 = VR + (VF - VR)PFD
LEQ =  (Equation 13-12 or 13-13) 
PFD = 0.436  using Equation (Exhibit 13-7) 

V12 = 1509  pc/h 
V3 or Vav34 282  pc/h (Equation 13-14 or 13-17)
 Is V3 or Vav34 > 2,700 pc/h? Yes No 
 Is V3 or Vav34 > 1.5 * V12/2 Yes No 

If Yes,V12a =  pc/h (Equation 13-16, 13-18, or 13-
19)

Capacity Checks Capacity Checks
 Actual Capacity LOS F?  Actual Capacity LOS F?

VFO   Exhibit 13-8   

VF 2074  Exhibit 13-8 9400 No  
VFO = VF - VR 1001  Exhibit 13-8 9400  No  

VR 1073  Exhibit 13-10 2000 No  

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
 Actual Max Desirable Violation? Actual Max Desirable Violation? 

VR12   Exhibit 13-8   V12 1509  Exhibit 13-8 4400:All No  
Level of Service Determination (if not F) Level of Service Determination (if not F)

DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA

DR = (pc/mi/ln) 
LOS = (Exhibit 13-2) 

DR = 4.252 + 0.0086 V12 - 0.009 LD 
DR = 5.3 (pc/mi/ln) 
LOS = A (Exhibit 13-2) 

Speed Determination Speed Determination
MS = (Exibit 13-11) 
SR= mph (Exhibit 13-11) 
S0= mph (Exhibit 13-11) 
S = mph (Exhibit 13-13) 

Ds = 0.525 (Exhibit 13-12) 
SR= 52.9 mph (Exhibit 13-12) 
S0= 71.3 mph (Exhibit 13-12) 
S = 56.9 mph (Exhibit 13-13) 
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                         RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information 
Analyst SP  Freeway/Dir of Travel I-4 WB  
Agency or Company HDR Inc.  Junction 98 HOV Off at SR 536  
Date Performed 8/21/2014 11:27:50 AM  Jurisdiction FDOT  
Analysis Time Period AM  Analysis Year 2020  
Project Description    I-4 SAMR Re-Eval 

Inputs
Upstream Adj Ramp

Yes On

No Off

Lup =   ft 

Vu =  veh/h 

Freeway Number of Lanes, N 4 

Ramp Number of Lanes, N 1 

Acceleration Lane Length, LA

Deceleration Lane Length LD 1320 

Freeway Volume, VF 1595 

Ramp Volume, VR 825 

Freeway Free-Flow Speed, SFF 65.0 

Ramp Free-Flow Speed, SFR 35.0 

Downstream Adj 
Ramp

Yes On

No Off

Ldown = 0   ft 

VD = 344  veh/h

Conversion to pc/h Under Base Conditions
 (pc/h) V 

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp
 Freeway 1595   0.95  Level  10  0  0.952  0.85  2074  
 Ramp 825   0.95  Level  10  0  0.952  0.85  1073  
 UpStream          
 DownStream 344   0.95  Level  10  0  0.952  0.85  447  

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )

LEQ =  (Equation 13-6 or 13-7)
PFM =  using Equation   (Exhibit 13-6) 

V12 =  pc/h 
V3 or Vav34  pc/h (Equation 13-14 or 13-17)
 Is V3 or Vav34 > 2,700 pc/h? Yes No 
 Is V3 or Vav34 > 1.5 * V12/2 Yes No 

If Yes,V12a =  pc/h (Equation 13-16, 13-18, or 
13-19)

      V12 = VR + (VF - VR)PFD
LEQ =  (Equation 13-12 or 13-13) 
PFD = 0.436  using Equation (Exhibit 13-7) 

V12 = 1509  pc/h 
V3 or Vav34 282  pc/h (Equation 13-14 or 13-17)
 Is V3 or Vav34 > 2,700 pc/h? Yes No 
 Is V3 or Vav34 > 1.5 * V12/2 Yes No 

If Yes,V12a =  pc/h (Equation 13-16, 13-18, or 13-
19)

Capacity Checks Capacity Checks
 Actual Capacity LOS F?  Actual Capacity LOS F?

VFO   Exhibit 13-8   

VF 2074  Exhibit 13-8 9400 No  
VFO = VF - VR 1001  Exhibit 13-8 9400  No  

VR 1073  Exhibit 13-10 2000 No  

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
 Actual Max Desirable Violation? Actual Max Desirable Violation? 

VR12   Exhibit 13-8   V12 1509  Exhibit 13-8 4400:All No  
Level of Service Determination (if not F) Level of Service Determination (if not F)

DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA

DR = (pc/mi/ln) 
LOS = (Exhibit 13-2) 

DR = 4.252 + 0.0086 V12 - 0.009 LD 
DR = 5.3 (pc/mi/ln) 
LOS = A (Exhibit 13-2) 

Speed Determination Speed Determination
MS = (Exibit 13-11) 
SR= mph (Exhibit 13-11) 
S0= mph (Exhibit 13-11) 
S = mph (Exhibit 13-13) 

Ds = 0.525 (Exhibit 13-12) 
SR= 52.9 mph (Exhibit 13-12) 
S0= 71.3 mph (Exhibit 13-12) 
S = 56.9 mph (Exhibit 13-13) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information 
Analyst SP  Freeway/Dir of Travel I-4 WB  
Agency or Company HDR Inc.  Junction 99 HOV On S of SR 536  
Date Performed 8/21/2014 11:27:50 AM  Jurisdiction FDOT  
Analysis Time Period AM  Analysis Year 2020  
Project Description    I-4 SAMR Re-Eval 

Inputs
Upstream Adj Ramp

Yes On

No Off

Lup = 1000   ft 

Vu = 825  veh/h 

Freeway Number of Lanes, N 3 

Ramp Number of Lanes, N 1 

Acceleration Lane Length, LA 1320 

Deceleration Lane Length LD

Freeway Volume, VF 770 

Ramp Volume, VR 344 

Freeway Free-Flow Speed, SFF 65.0 

Ramp Free-Flow Speed, SFR 50.0 

Downstream Adj 
Ramp

Yes On

No Off

Ldown =   ft 

VD =  veh/h

Conversion to pc/h Under Base Conditions
 (pc/h) V 

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 770   0.95  Level  10  0  0.952  0.85  1001  
 Ramp 344   0.95  Level  10  0  0.952  0.85  447  
 UpStream 825   0.95  Level  10  0  0.952  0.85  1073  
 DownStream          

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )

LEQ = 1108.95   (Equation 13-6 or 13-7)
PFM = 0.608   using Equation  (Exhibit 13-6) 

V12 = 608   pc/h 

V3 or Vav34
393   pc/h (Equation 13-14 or 13-
17)

 Is V3 or Vav34 > 2,700 pc/h? Yes No 
 Is V3 or Vav34 > 1.5 * V12/2 Yes No 

If Yes,V12a =   pc/h (Equation 13-16, 13-18, or 
13-19)

      V12 = VR + (VF - VR)PFD
LEQ =   (Equation 13-12 or 13-13) 
PFD =   using Equation (Exhibit 13-7) 

V12 =   pc/h 
V3 or Vav34   pc/h (Equation 13-14 or 13-17)

 Is V3 or Vav34 > 2,700 pc/h? Yes No 
 Is V3 or Vav34 > 1.5 * V12/2 Yes No 

If Yes,V12a =   pc/h (Equation 13-16, 13-18, or 
13-19)

Capacity Checks Capacity Checks
 Actual Capacity LOS F?  Actual Capacity LOS F?

VFO 1448  Exhibit 13-8  No 

VF  Exhibit 13-8   
VFO = VF - VR  Exhibit 13-8   

VR  Exhibit 13-
10  

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
 Actual Max Desirable Violation? Actual Max Desirable Violation? 

VR12 1055   Exhibit 13-8 4600:All No V12  Exhibit 13-8   

Level of Service Determination (if not F) Level of Service Determination (if not F)
DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA

DR = 5.2 (pc/mi/ln) 

LOS = A (Exhibit 13-2) 

DR = 4.252 + 0.0086 V12 - 0.009 LD

DR = (pc/mi/ln)
LOS = (Exhibit 13-2) 

Speed Determination Speed Determination
MS = 0.200 (Exibit 13-11) Ds = (Exhibit 13-12) 
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SR= 60.4 mph (Exhibit 13-11) 

S0= 65.0 mph (Exhibit 13-11) 
S = 61.6 mph (Exhibit 13-13) 

SR= mph (Exhibit 13-12) 

S0= mph (Exhibit 13-12) 

S = mph (Exhibit 13-13) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information 
Analyst SP  Freeway/Dir of Travel I-4 WB  
Agency or Company HDR Inc.  Junction 99 HOV On S of SR 536  
Date Performed 8/21/2014 11:27:50 AM  Jurisdiction FDOT  
Analysis Time Period AM  Analysis Year 2020  
Project Description    I-4 SAMR Re-Eval 

Inputs
Upstream Adj Ramp

Yes On

No Off

Lup =   ft 

Vu =  veh/h 

Freeway Number of Lanes, N 3 

Ramp Number of Lanes, N 1 

Acceleration Lane Length, LA 1320 

Deceleration Lane Length LD

Freeway Volume, VF 770 

Ramp Volume, VR 344 

Freeway Free-Flow Speed, SFF 65.0 

Ramp Free-Flow Speed, SFR 50.0 

Downstream Adj 
Ramp

Yes On

No Off

Ldown = 9400   ft 

VD = 0  veh/h

Conversion to pc/h Under Base Conditions
 (pc/h) V 

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 770   0.95  Level  10  0  0.952  0.85  1001  
 Ramp 344   0.95  Level  10  0  0.952  0.85  447  
 UpStream          
 DownStream 0   0.94  Level  0  0  1.000  0.85  0  

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )

LEQ =   (Equation 13-6 or 13-7)
PFM = 0.614   using Equation  (Exhibit 13-6) 

V12 = 615   pc/h 

V3 or Vav34
386   pc/h (Equation 13-14 or 13-
17)

 Is V3 or Vav34 > 2,700 pc/h? Yes No 
 Is V3 or Vav34 > 1.5 * V12/2 Yes No 

If Yes,V12a =   pc/h (Equation 13-16, 13-18, or 
13-19)

      V12 = VR + (VF - VR)PFD
LEQ =   (Equation 13-12 or 13-13) 
PFD =   using Equation (Exhibit 13-7) 

V12 =   pc/h 
V3 or Vav34   pc/h (Equation 13-14 or 13-17)

 Is V3 or Vav34 > 2,700 pc/h? Yes No 
 Is V3 or Vav34 > 1.5 * V12/2 Yes No 

If Yes,V12a =   pc/h (Equation 13-16, 13-18, or 
13-19)

Capacity Checks Capacity Checks
 Actual Capacity LOS F?  Actual Capacity LOS F?

VFO 1448  Exhibit 13-8  No 

VF  Exhibit 13-8   
VFO = VF - VR  Exhibit 13-8   

VR  Exhibit 13-
10  

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
 Actual Max Desirable Violation? Actual Max Desirable Violation? 

VR12 1062   Exhibit 13-8 4600:All No V12  Exhibit 13-8   

Level of Service Determination (if not F) Level of Service Determination (if not F)
DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA

DR = 5.3 (pc/mi/ln) 

LOS = A (Exhibit 13-2) 

DR = 4.252 + 0.0086 V12 - 0.009 LD

DR = (pc/mi/ln)
LOS = (Exhibit 13-2) 

Speed Determination Speed Determination
MS = 0.200 (Exibit 13-11) Ds = (Exhibit 13-12) 
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SR= 60.4 mph (Exhibit 13-11) 

S0= 65.0 mph (Exhibit 13-11) 
S = 61.6 mph (Exhibit 13-13) 

SR= mph (Exhibit 13-12) 

S0= mph (Exhibit 13-12) 

S = mph (Exhibit 13-13) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information 
Analyst SP  Freeway/Dir of Travel I-4 WB  
Agency or Company HDR Inc.  Junction CD System On Ramp  
Date Performed 8/21/2014 11:27:50 AM  Jurisdiction FDOT  
Analysis Time Period AM  Analysis Year 2020  
Project Description    I-4 SAMR Re-Eval 

Inputs
Upstream Adj Ramp

Yes On

No Off

Lup =   ft 

Vu =  veh/h 

Freeway Number of Lanes, N 3 

Ramp Number of Lanes, N 2 

Acceleration Lane Length, LA 1500 

Deceleration Lane Length LD

Freeway Volume, VF 6042 

Ramp Volume, VR 801 

Freeway Free-Flow Speed, SFF 65.0 

Ramp Free-Flow Speed, SFR 50.0 

Downstream Adj 
Ramp

Yes On

No Off

Ldown =   ft 

VD =  veh/h

Conversion to pc/h Under Base Conditions
 (pc/h) V 

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 6042   0.95  Level  3  0  0.985  0.85  7595  
 Ramp 801   0.95  Level  3  0  0.985  0.85  1007  
 UpStream          
 DownStream          

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )

LEQ =   (Equation 13-6 or 13-7)
PFM = 0.555   using Equation  (Exhibit 13-6) 

V12 = 4215   pc/h 

V3 or Vav34
3380   pc/h (Equation 13-14 or 13-
17)

 Is V3 or Vav34 > 2,700 pc/h? Yes No 
 Is V3 or Vav34 > 1.5 * V12/2 Yes No 

If Yes,V12a = 4895   pc/h (Equation 13-16, 13-
18, or 13-19)

      V12 = VR + (VF - VR)PFD
LEQ =   (Equation 13-12 or 13-13) 
PFD =   using Equation (Exhibit 13-7) 

V12 =   pc/h 
V3 or Vav34   pc/h (Equation 13-14 or 13-17)

 Is V3 or Vav34 > 2,700 pc/h? Yes No 
 Is V3 or Vav34 > 1.5 * V12/2 Yes No 

If Yes,V12a =   pc/h (Equation 13-16, 13-18, or 
13-19)

Capacity Checks Capacity Checks
 Actual Capacity LOS F?  Actual Capacity LOS F?

VFO 8602  Exhibit 13-8  Yes 

VF  Exhibit 13-8  

VFO = VF - VR  Exhibit 13-8   

VR  Exhibit 13-
10   

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
 Actual Max Desirable Violation?  Actual Max Desirable Violation? 

VR12 5902   Exhibit 13-8 4600:All Yes V12  Exhibit 13-8  

Level of Service Determination (if not F) Level of Service Determination (if not F)
DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA

DR = 32.2 (pc/mi/ln) 

LOS = F (Exhibit 13-2) 

DR = 4.252 + 0.0086 V12 - 0.009 LD

DR = (pc/mi/ln)
LOS = (Exhibit 13-2) 

Speed Determination Speed Determination
MS = 1.447 (Exibit 13-11) Ds = (Exhibit 13-12) 
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SR= 31.7 mph (Exhibit 13-11) 

S0= 56.1 mph (Exhibit 13-11) 
S = 36.7 mph (Exhibit 13-13) 

SR= mph (Exhibit 13-12) 

S0= mph (Exhibit 13-12) 

S = mph (Exhibit 13-13) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information 
Analyst SP  Freeway/Dir of Travel I-4 WB  
Agency or Company HDR Inc.  Junction I-4 On Ramp from SR 535  
Date Performed 8/21/2014 11:27:50 AM  Jurisdiction FDOT  
Analysis Time Period AM  Analysis Year 2020  
Project Description    I-4 SAMR Re-Eval 

Inputs
Upstream Adj Ramp

Yes On

No Off

Lup = 2940   ft 

Vu = 801  veh/h 

Freeway Number of Lanes, N 3 

Ramp Number of Lanes, N 2 

Acceleration Lane Length, LA 1500 

Deceleration Lane Length LD

Freeway Volume, VF 6843 

Ramp Volume, VR 1140 

Freeway Free-Flow Speed, SFF 65.0 

Ramp Free-Flow Speed, SFR 50.0 

Downstream Adj 
Ramp

Yes On

No Off

Ldown =   ft 

VD =  veh/h

Conversion to pc/h Under Base Conditions
 (pc/h) V 

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 6843   0.95  Level  3  0  0.985  0.85  8601  
 Ramp 1140   0.95  Level  3  0  0.985  0.85  1433  
 UpStream 801   0.95  Level  3  0  0.985  0.85  1007  
 DownStream          

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )

LEQ =   (Equation 13-6 or 13-7)
PFM = 0.555   using Equation  (Exhibit 13-6) 

V12 = 4774   pc/h 

V3 or Vav34
3827   pc/h (Equation 13-14 or 13-
17)

 Is V3 or Vav34 > 2,700 pc/h? Yes No 
 Is V3 or Vav34 > 1.5 * V12/2 Yes No 

If Yes,V12a = 5901   pc/h (Equation 13-16, 13-
18, or 13-19)

      V12 = VR + (VF - VR)PFD
LEQ =   (Equation 13-12 or 13-13) 
PFD =   using Equation (Exhibit 13-7) 

V12 =   pc/h 
V3 or Vav34   pc/h (Equation 13-14 or 13-17)

 Is V3 or Vav34 > 2,700 pc/h? Yes No 
 Is V3 or Vav34 > 1.5 * V12/2 Yes No 

If Yes,V12a =   pc/h (Equation 13-16, 13-18, or 
13-19)

Capacity Checks Capacity Checks
 Actual Capacity LOS F?  Actual Capacity LOS F?

VFO 10034  Exhibit 13-8  Yes 

VF  Exhibit 13-8   

VFO = VF - VR  Exhibit 13-8   

VR  Exhibit 13-
10   

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
 Actual Max Desirable Violation? Actual Max Desirable Violation? 

VR12 7334   Exhibit 13-8 4600:All Yes V12  Exhibit 13-8  

Level of Service Determination (if not F) Level of Service Determination (if not F)
DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA

DR = 43.2 (pc/mi/ln) 

LOS = F (Exhibit 13-2) 

DR = 4.252 + 0.0086 V12 - 0.009 LD

DR = (pc/mi/ln)
LOS = (Exhibit 13-2) 

Speed Determination Speed Determination
MS = 5.994 (Exibit 13-11) Ds = (Exhibit 13-12) 
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SR= -72.9 mph (Exhibit 13-11) 

S0= 56.1 mph (Exhibit 13-11) 
S = mph (Exhibit 13-13) 

SR= mph (Exhibit 13-12) 

S0= mph (Exhibit 13-12) 

S = mph (Exhibit 13-13) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information 
Analyst SP  Freeway/Dir of Travel I-4 WB  
Agency or Company HDR Inc.  Junction I-4 On Ramp from SR 535  
Date Performed 8/21/2014 11:27:50 AM  Jurisdiction FDOT  
Analysis Time Period AM  Analysis Year 2020  
Project Description    I-4 SAMR Re-Eval 

Inputs
Upstream Adj Ramp

Yes On

No Off

Lup =   ft 

Vu =  veh/h 

Freeway Number of Lanes, N 3 

Ramp Number of Lanes, N 2 

Acceleration Lane Length, LA 1500 

Deceleration Lane Length LD

Freeway Volume, VF 6843 

Ramp Volume, VR 1140 

Freeway Free-Flow Speed, SFF 65.0 

Ramp Free-Flow Speed, SFR 50.0 

Downstream Adj 
Ramp

Yes On

No Off

Ldown = 3067   ft 

VD = 1506  veh/h

Conversion to pc/h Under Base Conditions
 (pc/h) V 

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 6843   0.95  Level  3  0  0.985  0.85  8601  
 Ramp 1140   0.95  Level  3  0  0.985  0.85  1433  
 UpStream          
 DownStream 1506   0.95  Level  3  0  0.985  0.85  1893  

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )

LEQ =   (Equation 13-6 or 13-7)
PFM = 0.555   using Equation  (Exhibit 13-6) 

V12 = 4774   pc/h 

V3 or Vav34
3827   pc/h (Equation 13-14 or 13-
17)

 Is V3 or Vav34 > 2,700 pc/h? Yes No 
 Is V3 or Vav34 > 1.5 * V12/2 Yes No 

If Yes,V12a = 5901   pc/h (Equation 13-16, 13-
18, or 13-19)

      V12 = VR + (VF - VR)PFD
LEQ =   (Equation 13-12 or 13-13) 
PFD =   using Equation (Exhibit 13-7) 

V12 =   pc/h 
V3 or Vav34   pc/h (Equation 13-14 or 13-17)

 Is V3 or Vav34 > 2,700 pc/h? Yes No 
 Is V3 or Vav34 > 1.5 * V12/2 Yes No 

If Yes,V12a =   pc/h (Equation 13-16, 13-18, or 
13-19)

Capacity Checks Capacity Checks
 Actual Capacity LOS F?  Actual Capacity LOS F?

VFO 10034  Exhibit 13-8  Yes 

VF  Exhibit 13-8   

VFO = VF - VR  Exhibit 13-8   

VR  Exhibit 13-
10   

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
 Actual Max Desirable Violation? Actual Max Desirable Violation? 

VR12 7334   Exhibit 13-8 4600:All Yes V12  Exhibit 13-8  

Level of Service Determination (if not F) Level of Service Determination (if not F)
DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA

DR = 43.2 (pc/mi/ln) 

LOS = F (Exhibit 13-2) 

DR = 4.252 + 0.0086 V12 - 0.009 LD

DR = (pc/mi/ln)
LOS = (Exhibit 13-2) 

Speed Determination Speed Determination
MS = 5.994 (Exibit 13-11) Ds = (Exhibit 13-12) 

8/22/2014file://C:\Users\bleggett\AppData\Local\Temp\r2k19D8.tmp



SR= -72.9 mph (Exhibit 13-11) 

S0= 56.1 mph (Exhibit 13-11) 
S = mph (Exhibit 13-13) 

SR= mph (Exhibit 13-12) 

S0= mph (Exhibit 13-12) 

S = mph (Exhibit 13-13) 

Copyright © 2012 University of Florida, All Rights Reserved      HCS2010TM   Version 6.40 Generated:  8/22/2014    2:27 PM

8/22/2014file://C:\Users\bleggett\AppData\Local\Temp\r2k19D8.tmp



                         RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information 
Analyst SP  Freeway/Dir of Travel I-4 WB  
Agency or Company HDR Inc.  Junction Osceola Pkwy Off Ramp  
Date Performed 8/21/2014 11:27:50 AM  Jurisdiction FDOT  
Analysis Time Period AM  Analysis Year 2020  
Project Description    I-4 SAMR Re-Eval 

Inputs
Upstream Adj Ramp

Yes On

No Off

Lup =   ft 

Vu =  veh/h 

Freeway Number of Lanes, N 3 

Ramp Number of Lanes, N 2 

Acceleration Lane Length, LA

Deceleration Lane Length LD 1500 

Freeway Volume, VF 6477 

Ramp Volume, VR 1424 

Freeway Free-Flow Speed, SFF 65.0 

Ramp Free-Flow Speed, SFR 35.0 

Downstream Adj 
Ramp

Yes On

No Off

Ldown =   ft 

VD =  veh/h

Conversion to pc/h Under Base Conditions
 (pc/h) V 

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp
 Freeway 6477   0.95  Level  3  0  0.985  0.85  8141  
 Ramp 1424   0.95  Level  3  0  0.985  0.85  1790  
 UpStream          
 DownStream          

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )

LEQ =  (Equation 13-6 or 13-7)
PFM =  using Equation   (Exhibit 13-6) 

V12 =  pc/h 
V3 or Vav34  pc/h (Equation 13-14 or 13-17)
 Is V3 or Vav34 > 2,700 pc/h? Yes No 
 Is V3 or Vav34 > 1.5 * V12/2 Yes No 

If Yes,V12a =  pc/h (Equation 13-16, 13-18, or 
13-19)

      V12 = VR + (VF - VR)PFD
LEQ =  (Equation 13-12 or 13-13) 
PFD = 0.450  using Equation (Exhibit 13-7) 

V12 = 4648  pc/h 
V3 or Vav34 3493  pc/h (Equation 13-14 or 13-17)
 Is V3 or Vav34 > 2,700 pc/h? Yes No 
 Is V3 or Vav34 > 1.5 * V12/2 Yes No 

If Yes,V12a = 5441  pc/h (Equation 13-16, 13-18, 
or 13-19)

Capacity Checks Capacity Checks
 Actual Capacity LOS F?  Actual Capacity LOS F?

VFO   Exhibit 13-8   

VF 8141  Exhibit 13-8 7050 Yes  
VFO = VF - VR 6351  Exhibit 13-8 7050 No  

VR 1790  Exhibit 13-10 4000 No  

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
 Actual Max Desirable Violation? Actual Max Desirable Violation? 

VR12   Exhibit 13-8   V12 4648  Exhibit 13-8 4400:All Yes  
Level of Service Determination (if not F) Level of Service Determination (if not F)

DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA

DR = (pc/mi/ln) 
LOS = (Exhibit 13-2) 

DR = 4.252 + 0.0086 V12 - 0.009 LD

DR = 24.0 (pc/mi/ln)
LOS = F (Exhibit 13-2) 

Speed Determination Speed Determination
MS = (Exibit 13-11) 
SR= mph (Exhibit 13-11) 
S0= mph (Exhibit 13-11) 
S = mph (Exhibit 13-13) 

Ds = 0.589 (Exhibit 13-12) 
SR= 51.5 mph (Exhibit 13-12) 
S0= 64.7 mph (Exhibit 13-12) 
S = 55.2 mph (Exhibit 13-13) 
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                         RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information 
Analyst SP  Freeway/Dir of Travel I-4 WB  
Agency or Company HDR Inc.  Junction SR 536 Off Ramp  
Date Performed 8/21/2014 11:27:50 AM  Jurisdiction FDOT  
Analysis Time Period AM  Analysis Year 2020  
Project Description    I-4 SAMR Re-Eval 

Inputs
Upstream Adj Ramp

Yes On

No Off

Lup =   ft 

Vu =  veh/h 

Freeway Number of Lanes, N 3 

Ramp Number of Lanes, N 2 

Acceleration Lane Length, LA

Deceleration Lane Length LD 1500 

Freeway Volume, VF 7983 

Ramp Volume, VR 1506 

Freeway Free-Flow Speed, SFF 65.0 

Ramp Free-Flow Speed, SFR 35.0 

Downstream Adj 
Ramp

Yes On

No Off

Ldown =   ft 

VD =  veh/h

Conversion to pc/h Under Base Conditions
 (pc/h) V 

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp
 Freeway 7983   0.95  Level  3  0  0.985  0.85  10034  
 Ramp 1506   0.95  Level  3  0  0.985  0.85  1893  
 UpStream          
 DownStream          

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )

LEQ =  (Equation 13-6 or 13-7)
PFM =  using Equation   (Exhibit 13-6) 

V12 =  pc/h 
V3 or Vav34  pc/h (Equation 13-14 or 13-17)
 Is V3 or Vav34 > 2,700 pc/h? Yes No 
 Is V3 or Vav34 > 1.5 * V12/2 Yes No 

If Yes,V12a =  pc/h (Equation 13-16, 13-18, or 
13-19)

      V12 = VR + (VF - VR)PFD
LEQ =  (Equation 13-12 or 13-13) 
PFD = 0.450  using Equation (Exhibit 13-7) 

V12 = 5556  pc/h 
V3 or Vav34 4478  pc/h (Equation 13-14 or 13-17)
 Is V3 or Vav34 > 2,700 pc/h? Yes No 
 Is V3 or Vav34 > 1.5 * V12/2 Yes No 

If Yes,V12a = 7334  pc/h (Equation 13-16, 13-18, 
or 13-19)

Capacity Checks Capacity Checks
 Actual Capacity LOS F?  Actual Capacity LOS F?

VFO   Exhibit 13-8   

VF 10034  Exhibit 13-8 7050 Yes  
VFO = VF - VR 8141  Exhibit 13-8 7050 Yes  

VR 1893  Exhibit 13-10 4000 No  

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
 Actual Max Desirable Violation? Actual Max Desirable Violation? 

VR12   Exhibit 13-8   V12 5556  Exhibit 13-8 4400:All Yes  
Level of Service Determination (if not F) Level of Service Determination (if not F)

DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA

DR = (pc/mi/ln) 
LOS = (Exhibit 13-2) 

DR = 4.252 + 0.0086 V12 - 0.009 LD

DR = 40.3 (pc/mi/ln)
LOS = F (Exhibit 13-2) 

Speed Determination Speed Determination
MS = (Exibit 13-11) 
SR= mph (Exhibit 13-11) 
S0= mph (Exhibit 13-11) 
S = mph (Exhibit 13-13) 

Ds = 0.598 (Exhibit 13-12) 
SR= 51.2 mph (Exhibit 13-12) 
S0= 64.7 mph (Exhibit 13-12) 
S = 54.3 mph (Exhibit 13-13) 
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                         RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information 
Analyst SP  Freeway/Dir of Travel I-4 EB  
Agency or Company HDR Inc.  Junction 1 Osceola Parkway Off Ramp  
Date Performed 8/21/2014 11:27:50 AM  Jurisdiction FDOT  
Analysis Time Period PM  Analysis Year 2020  
Project Description    I-4 SAMR Re-Eval 

Inputs
Upstream Adj Ramp

Yes On

No Off

Lup = 1853   ft 

Vu = 1133  veh/h 

Freeway Number of Lanes, N 3 

Ramp Number of Lanes, N 1 

Acceleration Lane Length, LA

Deceleration Lane Length LD 1500 

Freeway Volume, VF 5357 

Ramp Volume, VR 501 

Freeway Free-Flow Speed, SFF 65.0 

Ramp Free-Flow Speed, SFR 35.0 

Downstream Adj 
Ramp

Yes On

No Off

Ldown =   ft 

VD =  veh/h

Conversion to pc/h Under Base Conditions
 (pc/h) V 

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp
 Freeway 5357   0.95  Level  3  0  0.985  0.85  6734  
 Ramp 501   0.95  Level  3  0  0.985  0.85  630  
 UpStream 1133   0.95  Level  3  0  0.985  0.85  1424  
 DownStream          

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )

LEQ =  (Equation 13-6 or 13-7)
PFM =  using Equation   (Exhibit 13-6) 

V12 =  pc/h 
V3 or Vav34  pc/h (Equation 13-14 or 13-17)
 Is V3 or Vav34 > 2,700 pc/h? Yes No 
 Is V3 or Vav34 > 1.5 * V12/2 Yes No 

If Yes,V12a =  pc/h (Equation 13-16, 13-18, or 
13-19)

      V12 = VR + (VF - VR)PFD
LEQ = 7999.91  (Equation 13-12 or 13-13) 
PFD = 0.563  using Equation (Exhibit 13-7) 

V12 = 4065  pc/h 
V3 or Vav34 2669  pc/h (Equation 13-14 or 13-17)
 Is V3 or Vav34 > 2,700 pc/h? Yes No 
 Is V3 or Vav34 > 1.5 * V12/2 Yes No 

If Yes,V12a =  pc/h (Equation 13-16, 13-18, or 13-
19)

Capacity Checks Capacity Checks
 Actual Capacity LOS F?  Actual Capacity LOS F?

VFO   Exhibit 13-8   

VF 6734  Exhibit 13-8 7050 No  
VFO = VF - VR 6104  Exhibit 13-8 7050  No  

VR 630  Exhibit 13-10 2000 No  

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
 Actual Max Desirable Violation? Actual Max Desirable Violation? 

VR12   Exhibit 13-8   V12 4065  Exhibit 13-8 4400:All No  
Level of Service Determination (if not F) Level of Service Determination (if not F)

DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA

DR = (pc/mi/ln) 
LOS = (Exhibit 13-2) 

DR = 4.252 + 0.0086 V12 - 0.009 LD 
DR = 25.7 (pc/mi/ln) 
LOS = C (Exhibit 13-2) 

Speed Determination Speed Determination
MS = (Exibit 13-11) 
SR= mph (Exhibit 13-11) 
S0= mph (Exhibit 13-11) 
S = mph (Exhibit 13-13) 

Ds = 0.485 (Exhibit 13-12) 
SR= 53.9 mph (Exhibit 13-12) 
S0= 64.8 mph (Exhibit 13-12) 
S = 57.7 mph (Exhibit 13-13) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information 
Analyst SP  Freeway/Dir of Travel I-4 EB  
Agency or Company HDR Inc.  Junction 84 HOV On from SR 536  
Date Performed 8/21/2014 11:27:50 AM  Jurisdiction FDOT  
Analysis Time Period PM  Analysis Year 2020  
Project Description    I-4 SAMR Re-Eval 

Inputs
Upstream Adj Ramp

Yes On

No Off

Lup = 1000   ft 

Vu = 174  veh/h 

Freeway Number of Lanes, N 3 

Ramp Number of Lanes, N 1 

Acceleration Lane Length, LA 1320 

Deceleration Lane Length LD

Freeway Volume, VF 770 

Ramp Volume, VR 825 

Freeway Free-Flow Speed, SFF 65.0 

Ramp Free-Flow Speed, SFR 50.0 

Downstream Adj 
Ramp

Yes On

No Off

Ldown =   ft 

VD =  veh/h

Conversion to pc/h Under Base Conditions
 (pc/h) V 

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 770   0.95  Level  10  0  0.952  0.85  1001  
 Ramp 825   0.95  Level  10  0  0.952  0.85  1073  
 UpStream 174   0.94  Level  0  0  1.000  0.85  218  
 DownStream          

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )

LEQ =   (Equation 13-6 or 13-7)
PFM = 0.614   using Equation  (Exhibit 13-6) 

V12 = 615   pc/h 

V3 or Vav34
386   pc/h (Equation 13-14 or 13-
17)

 Is V3 or Vav34 > 2,700 pc/h? Yes No 
 Is V3 or Vav34 > 1.5 * V12/2 Yes No 

If Yes,V12a =   pc/h (Equation 13-16, 13-18, or 
13-19)

      V12 = VR + (VF - VR)PFD
LEQ =   (Equation 13-12 or 13-13) 
PFD =   using Equation (Exhibit 13-7) 

V12 =   pc/h 
V3 or Vav34   pc/h (Equation 13-14 or 13-17)

 Is V3 or Vav34 > 2,700 pc/h? Yes No 
 Is V3 or Vav34 > 1.5 * V12/2 Yes No 

If Yes,V12a =   pc/h (Equation 13-16, 13-18, or 
13-19)

Capacity Checks Capacity Checks
 Actual Capacity LOS F?  Actual Capacity LOS F?

VFO 2074  Exhibit 13-8  No 

VF  Exhibit 13-8   
VFO = VF - VR  Exhibit 13-8   

VR  Exhibit 13-
10  

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
 Actual Max Desirable Violation? Actual Max Desirable Violation? 

VR12 1688   Exhibit 13-8 4600:All No V12  Exhibit 13-8   

Level of Service Determination (if not F) Level of Service Determination (if not F)
DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA

DR = 9.9 (pc/mi/ln) 

LOS = A (Exhibit 13-2) 

DR = 4.252 + 0.0086 V12 - 0.009 LD

DR = (pc/mi/ln)
LOS = (Exhibit 13-2) 

Speed Determination Speed Determination
MS = 0.210 (Exibit 13-11) Ds = (Exhibit 13-12) 
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SR= 60.2 mph (Exhibit 13-11) 

S0= 65.0 mph (Exhibit 13-11) 
S = 61.0 mph (Exhibit 13-13) 

SR= mph (Exhibit 13-12) 

S0= mph (Exhibit 13-12) 

S = mph (Exhibit 13-13) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information 
Analyst SP  Freeway/Dir of Travel I-4 EB  
Agency or Company HDR Inc.  Junction 84 HOV On from SR 536  
Date Performed 8/21/2014 11:27:50 AM  Jurisdiction FDOT  
Analysis Time Period PM  Analysis Year 2020  
Project Description    I-4 SAMR Re-Eval 

Inputs
Upstream Adj Ramp

Yes On

No Off

Lup =   ft 

Vu =  veh/h 

Freeway Number of Lanes, N 3 

Ramp Number of Lanes, N 1 

Acceleration Lane Length, LA 1320 

Deceleration Lane Length LD

Freeway Volume, VF 770 

Ramp Volume, VR 825 

Freeway Free-Flow Speed, SFF 65.0 

Ramp Free-Flow Speed, SFR 50.0 

Downstream Adj 
Ramp

Yes On

No Off

Ldown = 0   ft 

VD = 0  veh/h

Conversion to pc/h Under Base Conditions
 (pc/h) V 

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 770   0.95  Level  10  0  0.952  0.85  1001  
 Ramp 825   0.95  Level  10  0  0.952  0.85  1073  
 UpStream          
 DownStream 0   0.94  Level  0  0  1.000  0.85  0  

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )

LEQ =   (Equation 13-6 or 13-7)
PFM = 0.614   using Equation  (Exhibit 13-6) 

V12 = 615   pc/h 

V3 or Vav34
386   pc/h (Equation 13-14 or 13-
17)

 Is V3 or Vav34 > 2,700 pc/h? Yes No 
 Is V3 or Vav34 > 1.5 * V12/2 Yes No 

If Yes,V12a =   pc/h (Equation 13-16, 13-18, or 
13-19)

      V12 = VR + (VF - VR)PFD
LEQ =   (Equation 13-12 or 13-13) 
PFD =   using Equation (Exhibit 13-7) 

V12 =   pc/h 
V3 or Vav34   pc/h (Equation 13-14 or 13-17)

 Is V3 or Vav34 > 2,700 pc/h? Yes No 
 Is V3 or Vav34 > 1.5 * V12/2 Yes No 

If Yes,V12a =   pc/h (Equation 13-16, 13-18, or 
13-19)

Capacity Checks Capacity Checks
 Actual Capacity LOS F?  Actual Capacity LOS F?

VFO 2074  Exhibit 13-8  No 

VF  Exhibit 13-8   
VFO = VF - VR  Exhibit 13-8   

VR  Exhibit 13-
10  

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
 Actual Max Desirable Violation? Actual Max Desirable Violation? 

VR12 1688   Exhibit 13-8 4600:All No V12  Exhibit 13-8   

Level of Service Determination (if not F) Level of Service Determination (if not F)
DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA

DR = 9.9 (pc/mi/ln) 

LOS = A (Exhibit 13-2) 

DR = 4.252 + 0.0086 V12 - 0.009 LD

DR = (pc/mi/ln)
LOS = (Exhibit 13-2) 

Speed Determination Speed Determination
MS = 0.210 (Exibit 13-11) Ds = (Exhibit 13-12) 
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SR= 60.2 mph (Exhibit 13-11) 

S0= 65.0 mph (Exhibit 13-11) 
S = 61.0 mph (Exhibit 13-13) 

SR= mph (Exhibit 13-12) 

S0= mph (Exhibit 13-12) 

S = mph (Exhibit 13-13) 
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                         RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information 
Analyst SP  Freeway/Dir of Travel I-4 EB  
Agency or Company HDR Inc.  Junction CD System Off Ramp  
Date Performed 8/21/2014 11:27:50 AM  Jurisdiction FDOT  
Analysis Time Period PM  Analysis Year 2020  
Project Description    I-4 SAMR Re-Eval 

Inputs
Upstream Adj Ramp

Yes On

No Off

Lup =   ft 

Vu =  veh/h 

Freeway Number of Lanes, N 3 

Ramp Number of Lanes, N 2 

Acceleration Lane Length, LA

Deceleration Lane Length LD 975 

Freeway Volume, VF 6974 

Ramp Volume, VR 883 

Freeway Free-Flow Speed, SFF 65.0 

Ramp Free-Flow Speed, SFR 35.0 

Downstream Adj 
Ramp

Yes On

No Off

Ldown =   ft 

VD =  veh/h

Conversion to pc/h Under Base Conditions
 (pc/h) V 

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp
 Freeway 6974   0.95  Level  3  0  0.985  0.85  8766  
 Ramp 883   0.95  Level  3  0  0.985  0.85  1110  
 UpStream          
 DownStream          

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )

LEQ =  (Equation 13-6 or 13-7)
PFM =  using Equation   (Exhibit 13-6) 

V12 =  pc/h 
V3 or Vav34  pc/h (Equation 13-14 or 13-17)
 Is V3 or Vav34 > 2,700 pc/h? Yes No 
 Is V3 or Vav34 > 1.5 * V12/2 Yes No 

If Yes,V12a =  pc/h (Equation 13-16, 13-18, or 
13-19)

      V12 = VR + (VF - VR)PFD
LEQ =  (Equation 13-12 or 13-13) 
PFD = 0.450  using Equation (Exhibit 13-7) 

V12 = 4555  pc/h 
V3 or Vav34 4211  pc/h (Equation 13-14 or 13-17)
 Is V3 or Vav34 > 2,700 pc/h? Yes No 
 Is V3 or Vav34 > 1.5 * V12/2 Yes No 

If Yes,V12a = 6066  pc/h (Equation 13-16, 13-18, 
or 13-19)

Capacity Checks Capacity Checks
 Actual Capacity LOS F?  Actual Capacity LOS F?

VFO   Exhibit 13-8   

VF 8766  Exhibit 13-8 7050 Yes  
VFO = VF - VR 7656  Exhibit 13-8 7050 Yes  

VR 1110  Exhibit 13-10 4000 No  

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
 Actual Max Desirable Violation? Actual Max Desirable Violation? 

VR12   Exhibit 13-8   V12 4555  Exhibit 13-8 4400:All Yes  
Level of Service Determination (if not F) Level of Service Determination (if not F)

DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA

DR = (pc/mi/ln) 
LOS = (Exhibit 13-2) 

DR = 4.252 + 0.0086 V12 - 0.009 LD

DR = 31.9 (pc/mi/ln)
LOS = F (Exhibit 13-2) 

Speed Determination Speed Determination
MS = (Exibit 13-11) 
SR= mph (Exhibit 13-11) 
S0= mph (Exhibit 13-11) 
S = mph (Exhibit 13-13) 

Ds = 0.528 (Exhibit 13-12) 
SR= 52.9 mph (Exhibit 13-12) 
S0= 64.7 mph (Exhibit 13-12) 
S = 56.0 mph (Exhibit 13-13) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information 
Analyst SP  Freeway/Dir of Travel I-4 EB  
Agency or Company HDR Inc.  Junction  
Date Performed 8/21/2014 11:27:50 AM  Jurisdiction FDOT  
Analysis Time Period PM  Analysis Year 2020  
Project Description    I-4 SAMR Re-Eval 

Inputs
Upstream Adj Ramp

Yes On

No Off

Lup = 5752   ft 

Vu = 1310  veh/h 

Freeway Number of Lanes, N 3 

Ramp Number of Lanes, N 1 

Acceleration Lane Length, LA 1500 

Deceleration Lane Length LD

Freeway Volume, VF 4548 

Ramp Volume, VR 1808 

Freeway Free-Flow Speed, SFF 65.0 

Ramp Free-Flow Speed, SFR 50.0 

Downstream Adj 
Ramp

Yes On

No Off

Ldown =   ft 

VD =  veh/h

Conversion to pc/h Under Base Conditions
 (pc/h) V 

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 4548   0.95  Level  3  0  0.985  0.85  5717  
 Ramp 1808   0.95  Level  3  0  0.985  0.85  2273  
 UpStream 1310   0.95  Level  3  0  0.985  0.85  1647  
 DownStream          

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )

LEQ = 2588.86   (Equation 13-6 or 13-7)
PFM = 0.619   using Equation  (Exhibit 13-6) 

V12 = 3542   pc/h 

V3 or Vav34
2175   pc/h (Equation 13-14 or 13-
17)

 Is V3 or Vav34 > 2,700 pc/h? Yes No 
 Is V3 or Vav34 > 1.5 * V12/2 Yes No 

If Yes,V12a =   pc/h (Equation 13-16, 13-18, or 
13-19)

      V12 = VR + (VF - VR)PFD
LEQ =   (Equation 13-12 or 13-13) 
PFD =   using Equation (Exhibit 13-7) 

V12 =   pc/h 
V3 or Vav34   pc/h (Equation 13-14 or 13-17)

 Is V3 or Vav34 > 2,700 pc/h? Yes No 
 Is V3 or Vav34 > 1.5 * V12/2 Yes No 

If Yes,V12a =   pc/h (Equation 13-16, 13-18, or 
13-19)

Capacity Checks Capacity Checks
 Actual Capacity LOS F?  Actual Capacity LOS F?

VFO 7990  Exhibit 13-8  Yes 

VF  Exhibit 13-8   
VFO = VF - VR  Exhibit 13-8   

VR  Exhibit 13-
10  

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
 Actual Max Desirable Violation? Actual Max Desirable Violation? 

VR12 5815   Exhibit 13-8 4600:All Yes V12  Exhibit 13-8   

Level of Service Determination (if not F) Level of Service Determination (if not F)
DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA

DR = 40.4 (pc/mi/ln) 

LOS = F (Exhibit 13-2) 

DR = 4.252 + 0.0086 V12 - 0.009 LD

DR = (pc/mi/ln)
LOS = (Exhibit 13-2) 

Speed Determination Speed Determination
MS = 1.479 (Exibit 13-11) Ds = (Exhibit 13-12) 
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SR= 31.0 mph (Exhibit 13-11) 

S0= 59.0 mph (Exhibit 13-11) 
S = 35.6 mph (Exhibit 13-13) 

SR= mph (Exhibit 13-12) 

S0= mph (Exhibit 13-12) 

S = mph (Exhibit 13-13) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information 
Analyst SP  Freeway/Dir of Travel I-4 EB  
Agency or Company HDR Inc.  Junction  
Date Performed 8/21/2014 11:27:50 AM  Jurisdiction FDOT  
Analysis Time Period PM  Analysis Year 2020  
Project Description    I-4 SAMR Re-Eval 

Inputs
Upstream Adj Ramp

Yes On

No Off

Lup =   ft 

Vu =  veh/h 

Freeway Number of Lanes, N 3 

Ramp Number of Lanes, N 1 

Acceleration Lane Length, LA 1500 

Deceleration Lane Length LD

Freeway Volume, VF 4548 

Ramp Volume, VR 1808 

Freeway Free-Flow Speed, SFF 65.0 

Ramp Free-Flow Speed, SFR 50.0 

Downstream Adj 
Ramp

Yes On

No Off

Ldown = 2604   ft 

VD = 2013  veh/h

Conversion to pc/h Under Base Conditions
 (pc/h) V 

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 4548   0.95  Level  3  0  0.985  0.85  5717  
 Ramp 1808   0.95  Level  3  0  0.985  0.85  2273  
 UpStream          
 DownStream 2013   0.95  Level  3  0  0.985  0.85  2530  

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )

LEQ =   (Equation 13-6 or 13-7)
PFM = 0.619   using Equation  (Exhibit 13-6) 

V12 = 3542   pc/h 

V3 or Vav34
2175   pc/h (Equation 13-14 or 13-
17)

 Is V3 or Vav34 > 2,700 pc/h? Yes No 
 Is V3 or Vav34 > 1.5 * V12/2 Yes No 

If Yes,V12a =   pc/h (Equation 13-16, 13-18, or 
13-19)

      V12 = VR + (VF - VR)PFD
LEQ =   (Equation 13-12 or 13-13) 
PFD =   using Equation (Exhibit 13-7) 

V12 =   pc/h 
V3 or Vav34   pc/h (Equation 13-14 or 13-17)

 Is V3 or Vav34 > 2,700 pc/h? Yes No 
 Is V3 or Vav34 > 1.5 * V12/2 Yes No 

If Yes,V12a =   pc/h (Equation 13-16, 13-18, or 
13-19)

Capacity Checks Capacity Checks
 Actual Capacity LOS F?  Actual Capacity LOS F?

VFO 7990  Exhibit 13-8  Yes 

VF  Exhibit 13-8   
VFO = VF - VR  Exhibit 13-8   

VR  Exhibit 13-
10  

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
 Actual Max Desirable Violation? Actual Max Desirable Violation? 

VR12 5815   Exhibit 13-8 4600:All Yes V12  Exhibit 13-8   

Level of Service Determination (if not F) Level of Service Determination (if not F)
DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA

DR = 40.4 (pc/mi/ln) 

LOS = F (Exhibit 13-2) 

DR = 4.252 + 0.0086 V12 - 0.009 LD

DR = (pc/mi/ln)
LOS = (Exhibit 13-2) 

Speed Determination Speed Determination
MS = 1.479 (Exibit 13-11) Ds = (Exhibit 13-12) 
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SR= 31.0 mph (Exhibit 13-11) 

S0= 59.0 mph (Exhibit 13-11) 
S = 35.6 mph (Exhibit 13-13) 

SR= mph (Exhibit 13-12) 

S0= mph (Exhibit 13-12) 

S = mph (Exhibit 13-13) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information 
Analyst SP  Freeway/Dir of Travel I-4 EB  
Agency or Company HDR Inc.  Junction I-4 On Ramp from SR 536  
Date Performed 8/21/2014 11:27:50 AM  Jurisdiction FDOT  
Analysis Time Period PM  Analysis Year 2020  
Project Description    I-4 SAMR Re-Eval 

Inputs
Upstream Adj Ramp

Yes On

No Off

Lup =   ft 

Vu =  veh/h 

Freeway Number of Lanes, N 4 

Ramp Number of Lanes, N 2 

Acceleration Lane Length, LA 600 

Deceleration Lane Length LD

Freeway Volume, VF 6356 

Ramp Volume, VR 2013 

Freeway Free-Flow Speed, SFF 65.0 

Ramp Free-Flow Speed, SFR 50.0 

Downstream Adj 
Ramp

Yes On

No Off

Ldown =   ft 

VD =  veh/h

Conversion to pc/h Under Base Conditions
 (pc/h) V 

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 6356   0.95  Level  3  0  0.985  0.85  7989  
 Ramp 2013   0.95  Level  3  0  0.985  0.85  2530  
 UpStream          
 DownStream          

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )

LEQ =   (Equation 13-6 or 13-7)
PFM = 0.209   using Equation  (Exhibit 13-6) 

V12 = 1670   pc/h 

V3 or Vav34
3159   pc/h (Equation 13-14 or 13-
17)

 Is V3 or Vav34 > 2,700 pc/h? Yes No 
 Is V3 or Vav34 > 1.5 * V12/2 Yes No 

If Yes,V12a = 3195   pc/h (Equation 13-16, 13-
18, or 13-19)

      V12 = VR + (VF - VR)PFD
LEQ =   (Equation 13-12 or 13-13) 
PFD =   using Equation (Exhibit 13-7) 

V12 =   pc/h 
V3 or Vav34   pc/h (Equation 13-14 or 13-17)

 Is V3 or Vav34 > 2,700 pc/h? Yes No 
 Is V3 or Vav34 > 1.5 * V12/2 Yes No 

If Yes,V12a =   pc/h (Equation 13-16, 13-18, or 
13-19)

Capacity Checks Capacity Checks
 Actual Capacity LOS F?  Actual Capacity LOS F?

VFO 10519  Exhibit 13-8  Yes 

VF  Exhibit 13-8  

VFO = VF - VR  Exhibit 13-8   

VR  Exhibit 13-
10   

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
 Actual Max Desirable Violation?  Actual Max Desirable Violation? 

VR12 5725   Exhibit 13-8 4600:All Yes V12  Exhibit 13-8  

Level of Service Determination (if not F) Level of Service Determination (if not F)
DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA

DR = 32.0 (pc/mi/ln) 

LOS = F (Exhibit 13-2) 

DR = 4.252 + 0.0086 V12 - 0.009 LD

DR = (pc/mi/ln)
LOS = (Exhibit 13-2) 

Speed Determination Speed Determination
MS = 1.246 (Exibit 13-11) Ds = (Exhibit 13-12) 
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SR= 36.3 mph (Exhibit 13-11) 

S0= 57.9 mph (Exhibit 13-11) 
S = 43.8 mph (Exhibit 13-13) 

SR= mph (Exhibit 13-12) 

S0= mph (Exhibit 13-12) 

S = mph (Exhibit 13-13) 
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                         RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information 
Analyst SP  Freeway/Dir of Travel I-4 EB  
Agency or Company HDR Inc.  Junction SR 535 Off Ramp  
Date Performed 8/21/2014 11:27:50 AM  Jurisdiction FDOT  
Analysis Time Period PM  Analysis Year 2020  
Project Description    I-4 SAMR Re-Eval 

Inputs
Upstream Adj Ramp

Yes On

No Off

Lup = 4352   ft 

Vu = 2013  veh/h 

Freeway Number of Lanes, N 3 

Ramp Number of Lanes, N 2 

Acceleration Lane Length, LA

Deceleration Lane Length LD 1500 

Freeway Volume, VF 8369 

Ramp Volume, VR 1395 

Freeway Free-Flow Speed, SFF 65.0 

Ramp Free-Flow Speed, SFR 35.0 

Downstream Adj 
Ramp

Yes On

No Off

Ldown =   ft 

VD =  veh/h

Conversion to pc/h Under Base Conditions
 (pc/h) V 

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp
 Freeway 8369   0.95  Level  3  0  0.985  0.85  10520  
 Ramp 1395   0.95  Level  3  0  0.985  0.85  1753  
 UpStream 2013   0.95  Level  3  0  0.985  0.85  2530  
 DownStream          

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )

LEQ =  (Equation 13-6 or 13-7)
PFM =  using Equation   (Exhibit 13-6) 

V12 =  pc/h 
V3 or Vav34  pc/h (Equation 13-14 or 13-17)
 Is V3 or Vav34 > 2,700 pc/h? Yes No 
 Is V3 or Vav34 > 1.5 * V12/2 Yes No 

If Yes,V12a =  pc/h (Equation 13-16, 13-18, or 
13-19)

      V12 = VR + (VF - VR)PFD 
LEQ =  (Equation 13-12 or 13-13) 
PFD = 0.450  using Equation (Exhibit 13-7) 

V12 = 5698  pc/h 
V3 or Vav34 4822  pc/h (Equation 13-14 or 13-17)
 Is V3 or Vav34 > 2,700 pc/h? Yes No 
 Is V3 or Vav34 > 1.5 * V12/2 Yes No 

If Yes,V12a = 7820  pc/h (Equation 13-16, 13-18, 
or 13-19)

Capacity Checks Capacity Checks
 Actual Capacity LOS F?  Actual Capacity LOS F?

VFO   Exhibit 13-8   

VF 10520  Exhibit 13-8 7050 Yes  
VFO = VF - VR 8767  Exhibit 13-8 7050  Yes  

VR 1753  Exhibit 13-10 4000 No  

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
 Actual Max Desirable Violation? Actual Max Desirable Violation? 

VR12   Exhibit 13-8   V12 5698  Exhibit 13-8 4400:All Yes  
Level of Service Determination (if not F) Level of Service Determination (if not F)

DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA

DR = (pc/mi/ln) 
LOS = (Exhibit 13-2) 

DR = 4.252 + 0.0086 V12 - 0.009 LD 
DR = 44.5 (pc/mi/ln) 
LOS = F (Exhibit 13-2) 

Speed Determination Speed Determination
MS = (Exibit 13-11) 
SR= mph (Exhibit 13-11) 
S0= mph (Exhibit 13-11) 
S = mph (Exhibit 13-13) 

Ds = 0.586 (Exhibit 13-12) 
SR= 51.5 mph (Exhibit 13-12) 
S0= 64.7 mph (Exhibit 13-12) 
S = 54.4 mph (Exhibit 13-13) 
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                         RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information 
Analyst SP  Freeway/Dir of Travel I-4 EB  
Agency or Company HDR Inc.  Junction SR 535 Off Ramp  
Date Performed 8/21/2014 11:27:50 AM  Jurisdiction FDOT  
Analysis Time Period PM  Analysis Year 2020  
Project Description    I-4 SAMR Re-Eval 

Inputs
Upstream Adj Ramp

Yes On

No Off

Lup =   ft 

Vu =  veh/h 

Freeway Number of Lanes, N 3 

Ramp Number of Lanes, N 2 

Acceleration Lane Length, LA

Deceleration Lane Length LD 1500 

Freeway Volume, VF 8369 

Ramp Volume, VR 1395 

Freeway Free-Flow Speed, SFF 65.0 

Ramp Free-Flow Speed, SFR 35.0 

Downstream Adj 
Ramp

Yes On

No Off

Ldown = 1000   ft 

VD = 883  veh/h

Conversion to pc/h Under Base Conditions
 (pc/h) V 

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp
 Freeway 8369   0.95  Level  3  0  0.985  0.85  10520  
 Ramp 1395   0.95  Level  3  0  0.985  0.85  1753  
 UpStream          
 DownStream 883   0.95  Level  3  0  0.985  0.85  1110  

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )

LEQ =  (Equation 13-6 or 13-7)
PFM =  using Equation   (Exhibit 13-6) 

V12 =  pc/h 
V3 or Vav34  pc/h (Equation 13-14 or 13-17)
 Is V3 or Vav34 > 2,700 pc/h? Yes No 
 Is V3 or Vav34 > 1.5 * V12/2 Yes No 

If Yes,V12a =  pc/h (Equation 13-16, 13-18, or 
13-19)

      V12 = VR + (VF - VR)PFD 
LEQ =  (Equation 13-12 or 13-13) 
PFD = 0.450  using Equation (Exhibit 13-7) 

V12 = 5698  pc/h 
V3 or Vav34 4822  pc/h (Equation 13-14 or 13-17)
 Is V3 or Vav34 > 2,700 pc/h? Yes No 
 Is V3 or Vav34 > 1.5 * V12/2 Yes No 

If Yes,V12a = 7820  pc/h (Equation 13-16, 13-18, 
or 13-19)

Capacity Checks Capacity Checks
 Actual Capacity LOS F?  Actual Capacity LOS F?

VFO   Exhibit 13-8   

VF 10520  Exhibit 13-8 7050 Yes  
VFO = VF - VR 8767  Exhibit 13-8 7050  Yes  

VR 1753  Exhibit 13-10 4000 No  

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
 Actual Max Desirable Violation? Actual Max Desirable Violation? 

VR12   Exhibit 13-8   V12 5698  Exhibit 13-8 4400:All Yes  
Level of Service Determination (if not F) Level of Service Determination (if not F)

DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA

DR = (pc/mi/ln) 
LOS = (Exhibit 13-2) 

DR = 4.252 + 0.0086 V12 - 0.009 LD 
DR = 44.5 (pc/mi/ln) 
LOS = F (Exhibit 13-2) 

Speed Determination Speed Determination
MS = (Exibit 13-11) 
SR= mph (Exhibit 13-11) 
S0= mph (Exhibit 13-11) 
S = mph (Exhibit 13-13) 

Ds = 0.586 (Exhibit 13-12) 
SR= 51.5 mph (Exhibit 13-12) 
S0= 64.7 mph (Exhibit 13-12) 
S = 54.4 mph (Exhibit 13-13) 
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                         RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information 
Analyst SP  Freeway/Dir of Travel I-4 EB  
Agency or Company HDR Inc.  Junction SR 536 Off Ramp  
Date Performed 8/21/2014 11:27:50 AM  Jurisdiction FDOT  
Analysis Time Period PM  Analysis Year 2020  
Project Description    I-4 SAMR Re-Eval 

Inputs
Upstream Adj Ramp

Yes On

No Off

Lup =   ft 

Vu =  veh/h 

Freeway Number of Lanes, N 3 

Ramp Number of Lanes, N 2 

Acceleration Lane Length, LA

Deceleration Lane Length LD 1500 

Freeway Volume, VF 5858 

Ramp Volume, VR 1310 

Freeway Free-Flow Speed, SFF 65.0 

Ramp Free-Flow Speed, SFR 35.0 

Downstream Adj 
Ramp

Yes On

No Off

Ldown =   ft 

VD =  veh/h

Conversion to pc/h Under Base Conditions
 (pc/h) V 

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp
 Freeway 5858   0.95  Level  3  0  0.985  0.85  7363  
 Ramp 1310   0.95  Level  3  0  0.985  0.85  1647  
 UpStream          
 DownStream          

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )

LEQ =  (Equation 13-6 or 13-7)
PFM =  using Equation   (Exhibit 13-6) 

V12 =  pc/h 
V3 or Vav34  pc/h (Equation 13-14 or 13-17)
 Is V3 or Vav34 > 2,700 pc/h? Yes No 
 Is V3 or Vav34 > 1.5 * V12/2 Yes No 

If Yes,V12a =  pc/h (Equation 13-16, 13-18, or 
13-19)

      V12 = VR + (VF - VR)PFD
LEQ =  (Equation 13-12 or 13-13) 
PFD = 0.450  using Equation (Exhibit 13-7) 

V12 = 4219  pc/h 
V3 or Vav34 3144  pc/h (Equation 13-14 or 13-17)
 Is V3 or Vav34 > 2,700 pc/h? Yes No 
 Is V3 or Vav34 > 1.5 * V12/2 Yes No 

If Yes,V12a = 4663  pc/h (Equation 13-16, 13-18, 
or 13-19)

Capacity Checks Capacity Checks
 Actual Capacity LOS F?  Actual Capacity LOS F?

VFO   Exhibit 13-8   

VF 7363  Exhibit 13-8 7050 Yes  
VFO = VF - VR 5716  Exhibit 13-8 7050 No  

VR 1647  Exhibit 13-10 4000 No  

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
 Actual Max Desirable Violation? Actual Max Desirable Violation? 

VR12   Exhibit 13-8   V12 4219  Exhibit 13-8 4400:All No  
Level of Service Determination (if not F) Level of Service Determination (if not F)

DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA

DR = (pc/mi/ln) 
LOS = (Exhibit 13-2) 

DR = 4.252 + 0.0086 V12 - 0.009 LD

DR = 17.4 (pc/mi/ln)
LOS = F (Exhibit 13-2) 

Speed Determination Speed Determination
MS = (Exibit 13-11) 
SR= mph (Exhibit 13-11) 
S0= mph (Exhibit 13-11) 
S = mph (Exhibit 13-13) 

Ds = 0.576 (Exhibit 13-12) 
SR= 51.7 mph (Exhibit 13-12) 
S0= 64.7 mph (Exhibit 13-12) 
S = 55.8 mph (Exhibit 13-13) 
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                         RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information 
Analyst SP  Freeway/Dir of Travel I-4 WB  
Agency or Company HDR Inc.  Junction 13 US 192 Off Ramp  
Date Performed 8/21/2014 11:27:50 AM  Jurisdiction FDOT  
Analysis Time Period PM  Analysis Year 2020  
Project Description    I-4 SAMR Re-Eval 

Inputs
Upstream Adj Ramp

Yes On

No Off

Lup =   ft 

Vu =  veh/h 

Freeway Number of Lanes, N 3 

Ramp Number of Lanes, N 2 

Acceleration Lane Length, LA

Deceleration Lane Length LD 1500 

Freeway Volume, VF 3980 

Ramp Volume, VR 1930 

Freeway Free-Flow Speed, SFF 65.0 

Ramp Free-Flow Speed, SFR 35.0 

Downstream Adj 
Ramp

Yes On

No Off

Ldown =   ft 

VD =  veh/h

Conversion to pc/h Under Base Conditions
 (pc/h) V 

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp
 Freeway 3980   0.95  Level  3  0  0.985  0.85  5003  
 Ramp 1930   0.95  Level  3  0  0.985  0.85  2426  
 UpStream          
 DownStream          

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )

LEQ =  (Equation 13-6 or 13-7)
PFM =  using Equation   (Exhibit 13-6) 

V12 =  pc/h 
V3 or Vav34  pc/h (Equation 13-14 or 13-17)
 Is V3 or Vav34 > 2,700 pc/h? Yes No 
 Is V3 or Vav34 > 1.5 * V12/2 Yes No 

If Yes,V12a =  pc/h (Equation 13-16, 13-18, or 
13-19)

      V12 = VR + (VF - VR)PFD
LEQ =  (Equation 13-12 or 13-13) 
PFD = 0.450  using Equation (Exhibit 13-7) 

V12 = 3586  pc/h 
V3 or Vav34 1417  pc/h (Equation 13-14 or 13-17)
 Is V3 or Vav34 > 2,700 pc/h? Yes No 
 Is V3 or Vav34 > 1.5 * V12/2 Yes No 

If Yes,V12a =  pc/h (Equation 13-16, 13-18, or 13-
19)

Capacity Checks Capacity Checks
 Actual Capacity LOS F?  Actual Capacity LOS F?

VFO   Exhibit 13-8   

VF 5003  Exhibit 13-8 7050 No  
VFO = VF - VR 2577  Exhibit 13-8 7050 No  

VR 2426  Exhibit 13-10 4000 No  

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
 Actual Max Desirable Violation? Actual Max Desirable Violation? 

VR12   Exhibit 13-8   V12 3586  Exhibit 13-8 4400:All No  
Level of Service Determination (if not F) Level of Service Determination (if not F)

DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA

DR = (pc/mi/ln) 
LOS = (Exhibit 13-2) 

DR = 4.252 + 0.0086 V12 - 0.009 LD

DR = 8.1 (pc/mi/ln)
LOS = A (Exhibit 13-2) 

Speed Determination Speed Determination
MS = (Exibit 13-11) 
SR= mph (Exhibit 13-11) 
S0= mph (Exhibit 13-11) 
S = mph (Exhibit 13-13) 

Ds = 0.646 (Exhibit 13-12) 
SR= 50.1 mph (Exhibit 13-12) 
S0= 69.7 mph (Exhibit 13-12) 
S = 54.5 mph (Exhibit 13-13) 
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                         RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information 
Analyst SP  Freeway/Dir of Travel I-4 WB  
Agency or Company HDR Inc.  Junction 98 HOV Off at SR 536  
Date Performed 8/21/2014 11:27:50 AM  Jurisdiction FDOT  
Analysis Time Period PM  Analysis Year 2020  
Project Description    I-4 SAMR Re-Eval 

Inputs
Upstream Adj Ramp

Yes On

No Off

Lup = 9400   ft 

Vu = 0  veh/h 

Freeway Number of Lanes, N 4 

Ramp Number of Lanes, N 1 

Acceleration Lane Length, LA

Deceleration Lane Length LD 1320 

Freeway Volume, VF 1506 

Ramp Volume, VR 886 

Freeway Free-Flow Speed, SFF 65.0 

Ramp Free-Flow Speed, SFR 35.0 

Downstream Adj 
Ramp

Yes On

No Off

Ldown =   ft 

VD =  veh/h

Conversion to pc/h Under Base Conditions
 (pc/h) V 

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp
 Freeway 1506   0.95  Level  10  0  0.952  0.85  1958  
 Ramp 886   0.95  Level  10  0  0.952  0.85  1152  
 UpStream 0   0.94  Level  0  0  1.000  0.85  0  
 DownStream          

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )

LEQ =  (Equation 13-6 or 13-7)
PFM =  using Equation   (Exhibit 13-6) 

V12 =  pc/h 
V3 or Vav34  pc/h (Equation 13-14 or 13-17)
 Is V3 or Vav34 > 2,700 pc/h? Yes No 
 Is V3 or Vav34 > 1.5 * V12/2 Yes No 

If Yes,V12a =  pc/h (Equation 13-16, 13-18, or 
13-19)

      V12 = VR + (VF - VR)PFD
LEQ =  (Equation 13-12 or 13-13) 
PFD = 0.436  using Equation (Exhibit 13-7) 

V12 = 1503  pc/h 
V3 or Vav34 227  pc/h (Equation 13-14 or 13-17)
 Is V3 or Vav34 > 2,700 pc/h? Yes No 
 Is V3 or Vav34 > 1.5 * V12/2 Yes No 

If Yes,V12a =  pc/h (Equation 13-16, 13-18, or 13-
19)

Capacity Checks Capacity Checks
 Actual Capacity LOS F?  Actual Capacity LOS F?

VFO   Exhibit 13-8   

VF 1958  Exhibit 13-8 9400 No  
VFO = VF - VR 806  Exhibit 13-8 9400  No  

VR 1152  Exhibit 13-10 2000 No  

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
 Actual Max Desirable Violation? Actual Max Desirable Violation? 

VR12   Exhibit 13-8   V12 1503  Exhibit 13-8 4400:All No  
Level of Service Determination (if not F) Level of Service Determination (if not F)

DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA

DR = (pc/mi/ln) 
LOS = (Exhibit 13-2) 

DR = 4.252 + 0.0086 V12 - 0.009 LD 
DR = 5.3 (pc/mi/ln) 
LOS = A (Exhibit 13-2) 

Speed Determination Speed Determination
MS = (Exibit 13-11) 
SR= mph (Exhibit 13-11) 
S0= mph (Exhibit 13-11) 
S = mph (Exhibit 13-13) 

Ds = 0.532 (Exhibit 13-12) 
SR= 52.8 mph (Exhibit 13-12) 
S0= 71.3 mph (Exhibit 13-12) 
S = 56.2 mph (Exhibit 13-13) 
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                         RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information 
Analyst SP  Freeway/Dir of Travel I-4 WB  
Agency or Company HDR Inc.  Junction 98 HOV Off at SR 536  
Date Performed 8/21/2014 11:27:50 AM  Jurisdiction FDOT  
Analysis Time Period PM  Analysis Year 2020  
Project Description    I-4 SAMR Re-Eval 

Inputs
Upstream Adj Ramp

Yes On

No Off

Lup =   ft 

Vu =  veh/h 

Freeway Number of Lanes, N 4 

Ramp Number of Lanes, N 1 

Acceleration Lane Length, LA

Deceleration Lane Length LD 1320 

Freeway Volume, VF 1506 

Ramp Volume, VR 886 

Freeway Free-Flow Speed, SFF 65.0 

Ramp Free-Flow Speed, SFR 35.0 

Downstream Adj 
Ramp

Yes On

No Off

Ldown = 0   ft 

VD = 387  veh/h

Conversion to pc/h Under Base Conditions
 (pc/h) V 

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp
 Freeway 1506   0.95  Level  10  0  0.952  0.85  1958  
 Ramp 886   0.95  Level  10  0  0.952  0.85  1152  
 UpStream          
 DownStream 387   0.95  Level  10  0  0.952  0.85  503  

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )

LEQ =  (Equation 13-6 or 13-7)
PFM =  using Equation   (Exhibit 13-6) 

V12 =  pc/h 
V3 or Vav34  pc/h (Equation 13-14 or 13-17)
 Is V3 or Vav34 > 2,700 pc/h? Yes No 
 Is V3 or Vav34 > 1.5 * V12/2 Yes No 

If Yes,V12a =  pc/h (Equation 13-16, 13-18, or 
13-19)

      V12 = VR + (VF - VR)PFD
LEQ =  (Equation 13-12 or 13-13) 
PFD = 0.436  using Equation (Exhibit 13-7) 

V12 = 1503  pc/h 
V3 or Vav34 227  pc/h (Equation 13-14 or 13-17)
 Is V3 or Vav34 > 2,700 pc/h? Yes No 
 Is V3 or Vav34 > 1.5 * V12/2 Yes No 

If Yes,V12a =  pc/h (Equation 13-16, 13-18, or 13-
19)

Capacity Checks Capacity Checks
 Actual Capacity LOS F?  Actual Capacity LOS F?

VFO   Exhibit 13-8   

VF 1958  Exhibit 13-8 9400 No  
VFO = VF - VR 806  Exhibit 13-8 9400  No  

VR 1152  Exhibit 13-10 2000 No  

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
 Actual Max Desirable Violation? Actual Max Desirable Violation? 

VR12   Exhibit 13-8   V12 1503  Exhibit 13-8 4400:All No  
Level of Service Determination (if not F) Level of Service Determination (if not F)

DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA

DR = (pc/mi/ln) 
LOS = (Exhibit 13-2) 

DR = 4.252 + 0.0086 V12 - 0.009 LD 
DR = 5.3 (pc/mi/ln) 
LOS = A (Exhibit 13-2) 

Speed Determination Speed Determination
MS = (Exibit 13-11) 
SR= mph (Exhibit 13-11) 
S0= mph (Exhibit 13-11) 
S = mph (Exhibit 13-13) 

Ds = 0.532 (Exhibit 13-12) 
SR= 52.8 mph (Exhibit 13-12) 
S0= 71.3 mph (Exhibit 13-12) 
S = 56.2 mph (Exhibit 13-13) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information 
Analyst SP  Freeway/Dir of Travel I-4 WB  
Agency or Company HDR Inc.  Junction 99 HOV On S of SR 536  
Date Performed 8/21/2014 11:27:50 AM  Jurisdiction FDOT  
Analysis Time Period PM  Analysis Year 2020  
Project Description    I-4 SAMR Re-Eval 

Inputs
Upstream Adj Ramp

Yes On

No Off

Lup = 1000   ft 

Vu = 886  veh/h 

Freeway Number of Lanes, N 3 

Ramp Number of Lanes, N 1 

Acceleration Lane Length, LA 1320 

Deceleration Lane Length LD

Freeway Volume, VF 620 

Ramp Volume, VR 387 

Freeway Free-Flow Speed, SFF 65.0 

Ramp Free-Flow Speed, SFR 50.0 

Downstream Adj 
Ramp

Yes On

No Off

Ldown =   ft 

VD =  veh/h

Conversion to pc/h Under Base Conditions
 (pc/h) V 

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 620   0.95  Level  10  0  0.952  0.85  806  
 Ramp 387   0.95  Level  10  0  0.952  0.85  503  
 UpStream 886   0.95  Level  10  0  0.952  0.85  1152  
 DownStream          

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )

LEQ = 1079.21   (Equation 13-6 or 13-7)
PFM = 0.609   using Equation  (Exhibit 13-6) 

V12 = 491   pc/h 

V3 or Vav34
315   pc/h (Equation 13-14 or 13-
17)

 Is V3 or Vav34 > 2,700 pc/h? Yes No 
 Is V3 or Vav34 > 1.5 * V12/2 Yes No 

If Yes,V12a =   pc/h (Equation 13-16, 13-18, or 
13-19)

      V12 = VR + (VF - VR)PFD
LEQ =   (Equation 13-12 or 13-13) 
PFD =   using Equation (Exhibit 13-7) 

V12 =   pc/h 
V3 or Vav34   pc/h (Equation 13-14 or 13-17)

 Is V3 or Vav34 > 2,700 pc/h? Yes No 
 Is V3 or Vav34 > 1.5 * V12/2 Yes No 

If Yes,V12a =   pc/h (Equation 13-16, 13-18, or 
13-19)

Capacity Checks Capacity Checks
 Actual Capacity LOS F?  Actual Capacity LOS F?

VFO 1309  Exhibit 13-8  No 

VF  Exhibit 13-8   
VFO = VF - VR  Exhibit 13-8   

VR  Exhibit 13-
10  

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
 Actual Max Desirable Violation? Actual Max Desirable Violation? 

VR12 994   Exhibit 13-8 4600:All No V12  Exhibit 13-8   

Level of Service Determination (if not F) Level of Service Determination (if not F)
DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA

DR = 4.7 (pc/mi/ln) 

LOS = A (Exhibit 13-2) 

DR = 4.252 + 0.0086 V12 - 0.009 LD

DR = (pc/mi/ln)
LOS = (Exhibit 13-2) 

Speed Determination Speed Determination
MS = 0.200 (Exibit 13-11) Ds = (Exhibit 13-12) 
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SR= 60.4 mph (Exhibit 13-11) 

S0= 65.0 mph (Exhibit 13-11) 
S = 61.5 mph (Exhibit 13-13) 

SR= mph (Exhibit 13-12) 

S0= mph (Exhibit 13-12) 

S = mph (Exhibit 13-13) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information 
Analyst SP  Freeway/Dir of Travel I-4 WB  
Agency or Company HDR Inc.  Junction 99 HOV On S of SR 536  
Date Performed 8/21/2014 11:27:50 AM  Jurisdiction FDOT  
Analysis Time Period PM  Analysis Year 2020  
Project Description    I-4 SAMR Re-Eval 

Inputs
Upstream Adj Ramp

Yes On

No Off

Lup =   ft 

Vu =  veh/h 

Freeway Number of Lanes, N 3 

Ramp Number of Lanes, N 1 

Acceleration Lane Length, LA 1320 

Deceleration Lane Length LD

Freeway Volume, VF 620 

Ramp Volume, VR 387 

Freeway Free-Flow Speed, SFF 65.0 

Ramp Free-Flow Speed, SFR 50.0 

Downstream Adj 
Ramp

Yes On

No Off

Ldown = 9400   ft 

VD = 0  veh/h

Conversion to pc/h Under Base Conditions
 (pc/h) V 

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 620   0.95  Level  10  0  0.952  0.85  806  
 Ramp 387   0.95  Level  10  0  0.952  0.85  503  
 UpStream          
 DownStream 0   0.94  Level  0  0  1.000  0.85  0  

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )

LEQ =   (Equation 13-6 or 13-7)
PFM = 0.614   using Equation  (Exhibit 13-6) 

V12 = 495   pc/h 

V3 or Vav34
311   pc/h (Equation 13-14 or 13-
17)

 Is V3 or Vav34 > 2,700 pc/h? Yes No 
 Is V3 or Vav34 > 1.5 * V12/2 Yes No 

If Yes,V12a =   pc/h (Equation 13-16, 13-18, or 
13-19)

      V12 = VR + (VF - VR)PFD
LEQ =   (Equation 13-12 or 13-13) 
PFD =   using Equation (Exhibit 13-7) 

V12 =   pc/h 
V3 or Vav34   pc/h (Equation 13-14 or 13-17)

 Is V3 or Vav34 > 2,700 pc/h? Yes No 
 Is V3 or Vav34 > 1.5 * V12/2 Yes No 

If Yes,V12a =   pc/h (Equation 13-16, 13-18, or 
13-19)

Capacity Checks Capacity Checks
 Actual Capacity LOS F?  Actual Capacity LOS F?

VFO 1309  Exhibit 13-8  No 

VF  Exhibit 13-8   
VFO = VF - VR  Exhibit 13-8   

VR  Exhibit 13-
10  

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
 Actual Max Desirable Violation? Actual Max Desirable Violation? 

VR12 998   Exhibit 13-8 4600:All No V12  Exhibit 13-8   

Level of Service Determination (if not F) Level of Service Determination (if not F)
DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA

DR = 4.8 (pc/mi/ln) 

LOS = A (Exhibit 13-2) 

DR = 4.252 + 0.0086 V12 - 0.009 LD

DR = (pc/mi/ln)
LOS = (Exhibit 13-2) 

Speed Determination Speed Determination
MS = 0.200 (Exibit 13-11) Ds = (Exhibit 13-12) 
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SR= 60.4 mph (Exhibit 13-11) 

S0= 65.0 mph (Exhibit 13-11) 
S = 61.4 mph (Exhibit 13-13) 

SR= mph (Exhibit 13-12) 

S0= mph (Exhibit 13-12) 

S = mph (Exhibit 13-13) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information 
Analyst SP  Freeway/Dir of Travel I-4 WB  
Agency or Company HDR Inc.  Junction CD System On Ramp  
Date Performed 8/21/2014 11:27:50 AM  Jurisdiction FDOT  
Analysis Time Period PM  Analysis Year 2020  
Project Description    I-4 SAMR Re-Eval 

Inputs
Upstream Adj Ramp

Yes On

No Off

Lup =   ft 

Vu =  veh/h 

Freeway Number of Lanes, N 3 

Ramp Number of Lanes, N 2 

Acceleration Lane Length, LA 1500 

Deceleration Lane Length LD

Freeway Volume, VF 5565 

Ramp Volume, VR 883 

Freeway Free-Flow Speed, SFF 65.0 

Ramp Free-Flow Speed, SFR 50.0 

Downstream Adj 
Ramp

Yes On

No Off

Ldown =   ft 

VD =  veh/h

Conversion to pc/h Under Base Conditions
 (pc/h) V 

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 5565   0.95  Level  3  0  0.985  0.85  6995  
 Ramp 883   0.95  Level  3  0  0.985  0.85  1110  
 UpStream          
 DownStream          

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )

LEQ =   (Equation 13-6 or 13-7)
PFM = 0.555   using Equation  (Exhibit 13-6) 

V12 = 3882   pc/h 

V3 or Vav34
3113   pc/h (Equation 13-14 or 13-
17)

 Is V3 or Vav34 > 2,700 pc/h? Yes No 
 Is V3 or Vav34 > 1.5 * V12/2 Yes No 

If Yes,V12a = 4295   pc/h (Equation 13-16, 13-
18, or 13-19)

      V12 = VR + (VF - VR)PFD
LEQ =   (Equation 13-12 or 13-13) 
PFD =   using Equation (Exhibit 13-7) 

V12 =   pc/h 
V3 or Vav34   pc/h (Equation 13-14 or 13-17)

 Is V3 or Vav34 > 2,700 pc/h? Yes No 
 Is V3 or Vav34 > 1.5 * V12/2 Yes No 

If Yes,V12a =   pc/h (Equation 13-16, 13-18, or 
13-19)

Capacity Checks Capacity Checks
 Actual Capacity LOS F?  Actual Capacity LOS F?

VFO 8105  Exhibit 13-8  Yes 

VF  Exhibit 13-8  

VFO = VF - VR  Exhibit 13-8   

VR  Exhibit 13-
10   

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
 Actual Max Desirable Violation?  Actual Max Desirable Violation? 

VR12 5405   Exhibit 13-8 4600:All Yes V12  Exhibit 13-8  

Level of Service Determination (if not F) Level of Service Determination (if not F)
DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA

DR = 28.3 (pc/mi/ln) 

LOS = F (Exhibit 13-2) 

DR = 4.252 + 0.0086 V12 - 0.009 LD

DR = (pc/mi/ln)
LOS = (Exhibit 13-2) 

Speed Determination Speed Determination
MS = 0.889 (Exibit 13-11) Ds = (Exhibit 13-12) 
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SR= 44.6 mph (Exhibit 13-11) 

S0= 56.1 mph (Exhibit 13-11) 
S = 47.8 mph (Exhibit 13-13) 

SR= mph (Exhibit 13-12) 

S0= mph (Exhibit 13-12) 

S = mph (Exhibit 13-13) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information 
Analyst SP  Freeway/Dir of Travel I-4 WB  
Agency or Company HDR Inc.  Junction I-4 On Ramp from SR 535  
Date Performed 8/21/2014 11:27:50 AM  Jurisdiction FDOT  
Analysis Time Period PM  Analysis Year 2020  
Project Description    I-4 SAMR Re-Eval 

Inputs
Upstream Adj Ramp

Yes On

No Off

Lup = 2940   ft 

Vu = 883  veh/h 

Freeway Number of Lanes, N 3 

Ramp Number of Lanes, N 2 

Acceleration Lane Length, LA 1500 

Deceleration Lane Length LD

Freeway Volume, VF 6448 

Ramp Volume, VR 849 

Freeway Free-Flow Speed, SFF 65.0 

Ramp Free-Flow Speed, SFR 50.0 

Downstream Adj 
Ramp

Yes On

No Off

Ldown =   ft 

VD =  veh/h

Conversion to pc/h Under Base Conditions
 (pc/h) V 

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 6448   0.95  Level  3  0  0.985  0.85  8105  
 Ramp 849   0.95  Level  3  0  0.985  0.85  1067  
 UpStream 883   0.95  Level  3  0  0.985  0.85  1110  
 DownStream          

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )

LEQ =   (Equation 13-6 or 13-7)
PFM = 0.555   using Equation  (Exhibit 13-6) 

V12 = 4498   pc/h 

V3 or Vav34
3607   pc/h (Equation 13-14 or 13-
17)

 Is V3 or Vav34 > 2,700 pc/h? Yes No 
 Is V3 or Vav34 > 1.5 * V12/2 Yes No 

If Yes,V12a = 5405   pc/h (Equation 13-16, 13-
18, or 13-19)

      V12 = VR + (VF - VR)PFD
LEQ =   (Equation 13-12 or 13-13) 
PFD =   using Equation (Exhibit 13-7) 

V12 =   pc/h 
V3 or Vav34   pc/h (Equation 13-14 or 13-17)

 Is V3 or Vav34 > 2,700 pc/h? Yes No 
 Is V3 or Vav34 > 1.5 * V12/2 Yes No 

If Yes,V12a =   pc/h (Equation 13-16, 13-18, or 
13-19)

Capacity Checks Capacity Checks
 Actual Capacity LOS F?  Actual Capacity LOS F?

VFO 9172  Exhibit 13-8  Yes 

VF  Exhibit 13-8   

VFO = VF - VR  Exhibit 13-8   

VR  Exhibit 13-
10   

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
 Actual Max Desirable Violation? Actual Max Desirable Violation? 

VR12 6472   Exhibit 13-8 4600:All Yes V12  Exhibit 13-8  

Level of Service Determination (if not F) Level of Service Determination (if not F)
DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA

DR = 36.7 (pc/mi/ln) 

LOS = F (Exhibit 13-2) 

DR = 4.252 + 0.0086 V12 - 0.009 LD

DR = (pc/mi/ln)
LOS = (Exhibit 13-2) 

Speed Determination Speed Determination
MS = 2.543 (Exibit 13-11) Ds = (Exhibit 13-12) 
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SR= 6.5 mph (Exhibit 13-11) 

S0= 56.1 mph (Exhibit 13-11) 
S = 8.8 mph (Exhibit 13-13) 

SR= mph (Exhibit 13-12) 

S0= mph (Exhibit 13-12) 

S = mph (Exhibit 13-13) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information 
Analyst SP  Freeway/Dir of Travel I-4 WB  
Agency or Company HDR Inc.  Junction I-4 On Ramp from SR 535  
Date Performed 8/21/2014 11:27:50 AM  Jurisdiction FDOT  
Analysis Time Period PM  Analysis Year 2020  
Project Description    I-4 SAMR Re-Eval 

Inputs
Upstream Adj Ramp

Yes On

No Off

Lup =   ft 

Vu =  veh/h 

Freeway Number of Lanes, N 3 

Ramp Number of Lanes, N 2 

Acceleration Lane Length, LA 1500 

Deceleration Lane Length LD

Freeway Volume, VF 6448 

Ramp Volume, VR 849 

Freeway Free-Flow Speed, SFF 65.0 

Ramp Free-Flow Speed, SFR 50.0 

Downstream Adj 
Ramp

Yes On

No Off

Ldown = 3067   ft 

VD = 1727  veh/h

Conversion to pc/h Under Base Conditions
 (pc/h) V 

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 6448   0.95  Level  3  0  0.985  0.85  8105  
 Ramp 849   0.95  Level  3  0  0.985  0.85  1067  
 UpStream          
 DownStream 1727   0.95  Level  3  0  0.985  0.85  2171  

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )

LEQ =   (Equation 13-6 or 13-7)
PFM = 0.555   using Equation  (Exhibit 13-6) 

V12 = 4498   pc/h 

V3 or Vav34
3607   pc/h (Equation 13-14 or 13-
17)

 Is V3 or Vav34 > 2,700 pc/h? Yes No 
 Is V3 or Vav34 > 1.5 * V12/2 Yes No 

If Yes,V12a = 5405   pc/h (Equation 13-16, 13-
18, or 13-19)

      V12 = VR + (VF - VR)PFD
LEQ =   (Equation 13-12 or 13-13) 
PFD =   using Equation (Exhibit 13-7) 

V12 =   pc/h 
V3 or Vav34   pc/h (Equation 13-14 or 13-17)

 Is V3 or Vav34 > 2,700 pc/h? Yes No 
 Is V3 or Vav34 > 1.5 * V12/2 Yes No 

If Yes,V12a =   pc/h (Equation 13-16, 13-18, or 
13-19)

Capacity Checks Capacity Checks
 Actual Capacity LOS F?  Actual Capacity LOS F?

VFO 9172  Exhibit 13-8  Yes 

VF  Exhibit 13-8   

VFO = VF - VR  Exhibit 13-8   

VR  Exhibit 13-
10   

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
 Actual Max Desirable Violation? Actual Max Desirable Violation? 

VR12 6472   Exhibit 13-8 4600:All Yes V12  Exhibit 13-8  

Level of Service Determination (if not F) Level of Service Determination (if not F)
DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA

DR = 36.7 (pc/mi/ln) 

LOS = F (Exhibit 13-2) 

DR = 4.252 + 0.0086 V12 - 0.009 LD

DR = (pc/mi/ln)
LOS = (Exhibit 13-2) 

Speed Determination Speed Determination
MS = 2.543 (Exibit 13-11) Ds = (Exhibit 13-12) 
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SR= 6.5 mph (Exhibit 13-11) 

S0= 56.1 mph (Exhibit 13-11) 
S = 8.8 mph (Exhibit 13-13) 

SR= mph (Exhibit 13-12) 

S0= mph (Exhibit 13-12) 

S = mph (Exhibit 13-13) 
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                         RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information 
Analyst SP  Freeway/Dir of Travel I-4 WB  
Agency or Company HDR Inc.  Junction Osceola Pkwy Off Ramp  
Date Performed 8/21/2014 11:27:50 AM  Jurisdiction FDOT  
Analysis Time Period PM  Analysis Year 2020  
Project Description    I-4 SAMR Re-Eval 

Inputs
Upstream Adj Ramp

Yes On

No Off

Lup =   ft 

Vu =  veh/h 

Freeway Number of Lanes, N 3 

Ramp Number of Lanes, N 2 

Acceleration Lane Length, LA

Deceleration Lane Length LD 1500 

Freeway Volume, VF 5570 

Ramp Volume, VR 1590 

Freeway Free-Flow Speed, SFF 65.0 

Ramp Free-Flow Speed, SFR 35.0 

Downstream Adj 
Ramp

Yes On

No Off

Ldown =   ft 

VD =  veh/h

Conversion to pc/h Under Base Conditions
 (pc/h) V 

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp
 Freeway 5570   0.95  Level  3  0  0.985  0.85  7001  
 Ramp 1590   0.95  Level  3  0  0.985  0.85  1999  
 UpStream          
 DownStream          

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )

LEQ =  (Equation 13-6 or 13-7)
PFM =  using Equation   (Exhibit 13-6) 

V12 =  pc/h 
V3 or Vav34  pc/h (Equation 13-14 or 13-17)
 Is V3 or Vav34 > 2,700 pc/h? Yes No 
 Is V3 or Vav34 > 1.5 * V12/2 Yes No 

If Yes,V12a =  pc/h (Equation 13-16, 13-18, or 
13-19)

      V12 = VR + (VF - VR)PFD
LEQ =  (Equation 13-12 or 13-13) 
PFD = 0.450  using Equation (Exhibit 13-7) 

V12 = 4250  pc/h 
V3 or Vav34 2751  pc/h (Equation 13-14 or 13-17)
 Is V3 or Vav34 > 2,700 pc/h? Yes No 
 Is V3 or Vav34 > 1.5 * V12/2 Yes No 

If Yes,V12a = 4301  pc/h (Equation 13-16, 13-18, 
or 13-19)

Capacity Checks Capacity Checks
 Actual Capacity LOS F?  Actual Capacity LOS F?

VFO   Exhibit 13-8   

VF 7001  Exhibit 13-8 7050 No  
VFO = VF - VR 5002  Exhibit 13-8 7050 No  

VR 1999  Exhibit 13-10 4000 No  

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
 Actual Max Desirable Violation? Actual Max Desirable Violation? 

VR12   Exhibit 13-8   V12 4250  Exhibit 13-8 4400:All No  
Level of Service Determination (if not F) Level of Service Determination (if not F)

DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA

DR = (pc/mi/ln) 
LOS = (Exhibit 13-2) 

DR = 4.252 + 0.0086 V12 - 0.009 LD

DR = 14.2 (pc/mi/ln)
LOS = B (Exhibit 13-2) 

Speed Determination Speed Determination
MS = (Exibit 13-11) 
SR= mph (Exhibit 13-11) 
S0= mph (Exhibit 13-11) 
S = mph (Exhibit 13-13) 

Ds = 0.608 (Exhibit 13-12) 
SR= 51.0 mph (Exhibit 13-12) 
S0= 64.7 mph (Exhibit 13-12) 
S = 55.5 mph (Exhibit 13-13) 
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                         RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information 
Analyst SP  Freeway/Dir of Travel I-4 WB  
Agency or Company HDR Inc.  Junction SR 536 Off Ramp  
Date Performed 8/21/2014 11:27:50 AM  Jurisdiction FDOT  
Analysis Time Period PM  Analysis Year 2020  
Project Description    I-4 SAMR Re-Eval 

Inputs
Upstream Adj Ramp

Yes On

No Off

Lup =   ft 

Vu =  veh/h 

Freeway Number of Lanes, N 3 

Ramp Number of Lanes, N 2 

Acceleration Lane Length, LA

Deceleration Lane Length LD 1500 

Freeway Volume, VF 7297 

Ramp Volume, VR 1727 

Freeway Free-Flow Speed, SFF 65.0 

Ramp Free-Flow Speed, SFR 35.0 

Downstream Adj 
Ramp

Yes On

No Off

Ldown =   ft 

VD =  veh/h

Conversion to pc/h Under Base Conditions
 (pc/h) V 

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp
 Freeway 7297   0.95  Level  3  0  0.985  0.85  9172  
 Ramp 1727   0.95  Level  3  0  0.985  0.85  2171  
 UpStream          
 DownStream          

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )

LEQ =  (Equation 13-6 or 13-7)
PFM =  using Equation   (Exhibit 13-6) 

V12 =  pc/h 
V3 or Vav34  pc/h (Equation 13-14 or 13-17)
 Is V3 or Vav34 > 2,700 pc/h? Yes No 
 Is V3 or Vav34 > 1.5 * V12/2 Yes No 

If Yes,V12a =  pc/h (Equation 13-16, 13-18, or 
13-19)

      V12 = VR + (VF - VR)PFD
LEQ =  (Equation 13-12 or 13-13) 
PFD = 0.450  using Equation (Exhibit 13-7) 

V12 = 5321  pc/h 
V3 or Vav34 3851  pc/h (Equation 13-14 or 13-17)
 Is V3 or Vav34 > 2,700 pc/h? Yes No 
 Is V3 or Vav34 > 1.5 * V12/2 Yes No 

If Yes,V12a = 6472  pc/h (Equation 13-16, 13-18, 
or 13-19)

Capacity Checks Capacity Checks
 Actual Capacity LOS F?  Actual Capacity LOS F?

VFO   Exhibit 13-8   

VF 9172  Exhibit 13-8 7050 Yes  
VFO = VF - VR 7001  Exhibit 13-8 7050 No  

VR 2171  Exhibit 13-10 4000 No  

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
 Actual Max Desirable Violation? Actual Max Desirable Violation? 

VR12   Exhibit 13-8   V12 5321  Exhibit 13-8 4400:All Yes  
Level of Service Determination (if not F) Level of Service Determination (if not F)

DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA

DR = (pc/mi/ln) 
LOS = (Exhibit 13-2) 

DR = 4.252 + 0.0086 V12 - 0.009 LD

DR = 32.9 (pc/mi/ln)
LOS = F (Exhibit 13-2) 

Speed Determination Speed Determination
MS = (Exibit 13-11) 
SR= mph (Exhibit 13-11) 
S0= mph (Exhibit 13-11) 
S = mph (Exhibit 13-13) 

Ds = 0.623 (Exhibit 13-12) 
SR= 50.7 mph (Exhibit 13-12) 
S0= 64.7 mph (Exhibit 13-12) 
S = 54.1 mph (Exhibit 13-13) 

Copyright © 2012 University of Florida, All Rights Reserved      HCS2010TM   Version 6.40 Generated:  8/22/2014    2:39 PM

8/22/2014file://C:\Users\bleggett\AppData\Local\Temp\r2kAF92.tmp



                         RAMPS AND RAMP JUNCTIONS WORKSHEET 

General Information                                          Site Information 

Analyst SP  Freeway/Dir of Travel I-4 WB  
Agency or Company HDR Inc.  Junction SR 535 Off Ramp to CD  
Date Performed 8/21/2014 11:27:50 AM  Jurisdiction FDOT  
Analysis Time Period  Analysis Year 2020 NB  
Project Description    I-4 SAMR Re-Eval 

Inputs

Upstream Adj Ramp

Yesgfedc Ongfedc

Nogfedcb Offgfedc

Lup =   ft 

V
u
 =  veh/h 

Freeway Number of Lanes, N
 4 

Ramp Number of Lanes, N
 2 

Acceleration Lane Length, LA

Deceleration Lane Length L
D 1500 

Freeway Volume, V
F 6745 

Ramp Volume, VR 1180 

Freeway Free-Flow Speed, SFF 65.0 

Ramp Free-Flow Speed, S
FR 35.0 

Downstream Adj 
Ramp

Yesgfedc Ongfedc

Nogfedcb Offgfedc

Ldown =   ft 

VD =  veh/h

Conversion to pc/h Under Base Conditions

 (pc/h)
V 

(Veh/hr)
PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 6745   0.95  Level  3  0  0.985  0.85  8478  

 Ramp 1180   0.95  Level  3  0  0.985  0.85  1483  
 UpStream          

 DownStream          

Merge Areas Diverge Areas

Estimation of v12 Estimation of v12 

V
12

 = V
F
 ( P

FM
 )

L
EQ

 =  (Equation 13-6 or 13-7)

PFM =  using Equation   (Exhibit 13-6) 

V
12

 =  pc/h 

V
3
 or V

av34  pc/h (Equation 13-14 or 13-17)

 Is V3 or Vav34 > 2,700 pc/h? Yes Nogfedc gfedc

 Is V
3
 or V

av34
 > 1.5 * V

12
/2 Yes Nogfedc gfedc

If Yes,V
12a

 =
 pc/h (Equation 13-16, 13-18, or 
13-19)

      V12 = VR + (VF - VR)PFD
 

LEQ =  (Equation 13-12 or 13-13) 

PFD = 0.260  using Equation (Exhibit 13-7) 

V
12

 = 3302  pc/h 

V3 or Vav34 2588  pc/h (Equation 13-14 or 13-17)

 Is V
3
 or V

av34
 > 2,700 pc/h? Yes Nogfedc gfedcb

 Is V
3
 or V

av34
 > 1.5 * V

12
/2 Yes Nogfedcb gfedc

If Yes,V
12a

 = 3391  pc/h (Equation 13-16, 13-18, 
or 13-19)

Capacity Checks Capacity Checks

 Actual Capacity LOS F?  Actual Capacity LOS F?

VFO   Exhibit 13-8   

VF 8478  Exhibit 13-8 9400 No  

VFO = VF - VR 6995  Exhibit 13-8 9400  No  

VR 1483  Exhibit 13-10 4000 No  

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
 Actual Max Desirable Violation?  Actual Max Desirable Violation? 

VR12   Exhibit 13-8   V12 3302  Exhibit 13-8 4400:All No  

Level of Service Determination (if not F) Level of Service Determination (if not F)

DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA

D
R
 = (pc/mi/ln) 

LOS = (Exhibit 13-2) 

DR = 4.252 + 0.0086 V12 - 0.009 LD
 

D
R
 = 6.4 (pc/mi/ln) 

LOS = A (Exhibit 13-2) 

Speed Determination Speed Determination

MS = (Exibit 13-11) 

S
R
= mph (Exhibit 13-11) 

S
0
= mph (Exhibit 13-11) 

S = mph (Exhibit 13-13) 

D
s
 = 0.561 (Exhibit 13-12) 

SR= 52.1 mph (Exhibit 13-12) 

S
0
= 65.3 mph (Exhibit 13-12) 

S = 59.3 mph (Exhibit 13-13) 
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                         RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information 
Analyst SP  Freeway/Dir of Travel I-4 EB  
Agency or Company HDR Inc.  Junction 1 Osceola Parkway Off Ramp  
Date Performed 8/21/2014 11:27:50 AM  Jurisdiction FDOT  
Analysis Time Period AM  Analysis Year 2020  
Project Description    I-4 SAMR Re-Eval 

Inputs
Upstream Adj Ramp

Yes On

No Off

Lup = 1853   ft 

Vu = 1133  veh/h 

Freeway Number of Lanes, N 3 

Ramp Number of Lanes, N 1 

Acceleration Lane Length, LA

Deceleration Lane Length LD 1500 

Freeway Volume, VF 5357 

Ramp Volume, VR 599 

Freeway Free-Flow Speed, SFF 65.0 

Ramp Free-Flow Speed, SFR 35.0 

Downstream Adj 
Ramp

Yes On

No Off

Ldown =   ft 

VD =  veh/h

Conversion to pc/h Under Base Conditions
 (pc/h) V 

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp
 Freeway 5357   0.95  Level  3  0  0.985  0.85  6734  
 Ramp 599   0.95  Level  3  0  0.985  0.85  753  
 UpStream 1133   0.95  Level  3  0  0.985  0.85  1424  
 DownStream          

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )

LEQ =  (Equation 13-6 or 13-7)
PFM =  using Equation   (Exhibit 13-6) 

V12 =  pc/h 
V3 or Vav34  pc/h (Equation 13-14 or 13-17)
 Is V3 or Vav34 > 2,700 pc/h? Yes No 
 Is V3 or Vav34 > 1.5 * V12/2 Yes No 

If Yes,V12a =  pc/h (Equation 13-16, 13-18, or 
13-19)

      V12 = VR + (VF - VR)PFD
LEQ = 8443.32  (Equation 13-12 or 13-13) 
PFD = 0.557  using Equation (Exhibit 13-7) 

V12 = 4084  pc/h 
V3 or Vav34 2650  pc/h (Equation 13-14 or 13-17)
 Is V3 or Vav34 > 2,700 pc/h? Yes No 
 Is V3 or Vav34 > 1.5 * V12/2 Yes No 

If Yes,V12a =  pc/h (Equation 13-16, 13-18, or 13-
19)

Capacity Checks Capacity Checks
 Actual Capacity LOS F?  Actual Capacity LOS F?

VFO   Exhibit 13-8   

VF 6734  Exhibit 13-8 7050 No  
VFO = VF - VR 5981  Exhibit 13-8 7050  No  

VR 753  Exhibit 13-10 2000 No  

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
 Actual Max Desirable Violation? Actual Max Desirable Violation? 

VR12   Exhibit 13-8   V12 4084  Exhibit 13-8 4400:All No  
Level of Service Determination (if not F) Level of Service Determination (if not F)

DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA

DR = (pc/mi/ln) 
LOS = (Exhibit 13-2) 

DR = 4.252 + 0.0086 V12 - 0.009 LD 
DR = 25.9 (pc/mi/ln) 
LOS = C (Exhibit 13-2) 

Speed Determination Speed Determination
MS = (Exibit 13-11) 
SR= mph (Exhibit 13-11) 
S0= mph (Exhibit 13-11) 
S = mph (Exhibit 13-13) 

Ds = 0.496 (Exhibit 13-12) 
SR= 53.6 mph (Exhibit 13-12) 
S0= 64.9 mph (Exhibit 13-12) 
S = 57.5 mph (Exhibit 13-13) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information 
Analyst SP  Freeway/Dir of Travel I-4 EB  
Agency or Company HDR Inc.  Junction 84 HOV On from SR 536  
Date Performed 8/21/2014 11:27:50 AM  Jurisdiction FDOT  
Analysis Time Period AM  Analysis Year 2020  
Project Description    I-4 SAMR Re-Eval 

Inputs
Upstream Adj Ramp

Yes On

No Off

Lup = 1000   ft 

Vu = 174  veh/h 

Freeway Number of Lanes, N 3 

Ramp Number of Lanes, N 1 

Acceleration Lane Length, LA 1320 

Deceleration Lane Length LD

Freeway Volume, VF 620 

Ramp Volume, VR 886 

Freeway Free-Flow Speed, SFF 65.0 

Ramp Free-Flow Speed, SFR 50.0 

Downstream Adj 
Ramp

Yes On

No Off

Ldown =   ft 

VD =  veh/h

Conversion to pc/h Under Base Conditions
 (pc/h) V 

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 620   0.95  Level  10  0  0.952  0.85  806  
 Ramp 886   0.95  Level  10  0  0.952  0.85  1152  
 UpStream 174   0.94  Level  0  0  1.000  0.85  218  
 DownStream          

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )

LEQ =   (Equation 13-6 or 13-7)
PFM = 0.614   using Equation  (Exhibit 13-6) 

V12 = 495   pc/h 

V3 or Vav34
311   pc/h (Equation 13-14 or 13-
17)

 Is V3 or Vav34 > 2,700 pc/h? Yes No 
 Is V3 or Vav34 > 1.5 * V12/2 Yes No 

If Yes,V12a =   pc/h (Equation 13-16, 13-18, or 
13-19)

      V12 = VR + (VF - VR)PFD
LEQ =   (Equation 13-12 or 13-13) 
PFD =   using Equation (Exhibit 13-7) 

V12 =   pc/h 
V3 or Vav34   pc/h (Equation 13-14 or 13-17)

 Is V3 or Vav34 > 2,700 pc/h? Yes No 
 Is V3 or Vav34 > 1.5 * V12/2 Yes No 

If Yes,V12a =   pc/h (Equation 13-16, 13-18, or 
13-19)

Capacity Checks Capacity Checks
 Actual Capacity LOS F?  Actual Capacity LOS F?

VFO 1958  Exhibit 13-8  No 

VF  Exhibit 13-8   
VFO = VF - VR  Exhibit 13-8   

VR  Exhibit 13-
10  

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
 Actual Max Desirable Violation? Actual Max Desirable Violation? 

VR12 1647   Exhibit 13-8 4600:All No V12  Exhibit 13-8   

Level of Service Determination (if not F) Level of Service Determination (if not F)
DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA

DR = 9.5 (pc/mi/ln) 

LOS = A (Exhibit 13-2) 

DR = 4.252 + 0.0086 V12 - 0.009 LD

DR = (pc/mi/ln)
LOS = (Exhibit 13-2) 

Speed Determination Speed Determination
MS = 0.209 (Exibit 13-11) Ds = (Exhibit 13-12) 
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SR= 60.2 mph (Exhibit 13-11) 

S0= 65.0 mph (Exhibit 13-11) 
S = 60.9 mph (Exhibit 13-13) 

SR= mph (Exhibit 13-12) 

S0= mph (Exhibit 13-12) 

S = mph (Exhibit 13-13) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information 
Analyst SP  Freeway/Dir of Travel I-4 EB  
Agency or Company HDR Inc.  Junction 84 HOV On from SR 536  
Date Performed 8/21/2014 11:27:50 AM  Jurisdiction FDOT  
Analysis Time Period AM  Analysis Year 2020  
Project Description    I-4 SAMR Re-Eval 

Inputs
Upstream Adj Ramp

Yes On

No Off

Lup =   ft 

Vu =  veh/h 

Freeway Number of Lanes, N 3 

Ramp Number of Lanes, N 1 

Acceleration Lane Length, LA 1320 

Deceleration Lane Length LD

Freeway Volume, VF 620 

Ramp Volume, VR 886 

Freeway Free-Flow Speed, SFF 65.0 

Ramp Free-Flow Speed, SFR 50.0 

Downstream Adj 
Ramp

Yes On

No Off

Ldown = 0   ft 

VD = 0  veh/h

Conversion to pc/h Under Base Conditions
 (pc/h) V 

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 620   0.95  Level  10  0  0.952  0.85  806  
 Ramp 886   0.95  Level  10  0  0.952  0.85  1152  
 UpStream          
 DownStream 0   0.94  Level  0  0  1.000  0.85  0  

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )

LEQ =   (Equation 13-6 or 13-7)
PFM = 0.614   using Equation  (Exhibit 13-6) 

V12 = 495   pc/h 

V3 or Vav34
311   pc/h (Equation 13-14 or 13-
17)

 Is V3 or Vav34 > 2,700 pc/h? Yes No 
 Is V3 or Vav34 > 1.5 * V12/2 Yes No 

If Yes,V12a =   pc/h (Equation 13-16, 13-18, or 
13-19)

      V12 = VR + (VF - VR)PFD
LEQ =   (Equation 13-12 or 13-13) 
PFD =   using Equation (Exhibit 13-7) 

V12 =   pc/h 
V3 or Vav34   pc/h (Equation 13-14 or 13-17)

 Is V3 or Vav34 > 2,700 pc/h? Yes No 
 Is V3 or Vav34 > 1.5 * V12/2 Yes No 

If Yes,V12a =   pc/h (Equation 13-16, 13-18, or 
13-19)

Capacity Checks Capacity Checks
 Actual Capacity LOS F?  Actual Capacity LOS F?

VFO 1958  Exhibit 13-8  No 

VF  Exhibit 13-8   
VFO = VF - VR  Exhibit 13-8   

VR  Exhibit 13-
10  

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
 Actual Max Desirable Violation? Actual Max Desirable Violation? 

VR12 1647   Exhibit 13-8 4600:All No V12  Exhibit 13-8   

Level of Service Determination (if not F) Level of Service Determination (if not F)
DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA

DR = 9.5 (pc/mi/ln) 

LOS = A (Exhibit 13-2) 

DR = 4.252 + 0.0086 V12 - 0.009 LD

DR = (pc/mi/ln)
LOS = (Exhibit 13-2) 

Speed Determination Speed Determination
MS = 0.209 (Exibit 13-11) Ds = (Exhibit 13-12) 
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SR= 60.2 mph (Exhibit 13-11) 

S0= 65.0 mph (Exhibit 13-11) 
S = 60.9 mph (Exhibit 13-13) 

SR= mph (Exhibit 13-12) 

S0= mph (Exhibit 13-12) 

S = mph (Exhibit 13-13) 
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                         RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information 
Analyst SP  Freeway/Dir of Travel I-4 EB  
Agency or Company HDR Inc.  Junction CD System Off Ramp  
Date Performed 8/21/2014 11:27:50 AM  Jurisdiction FDOT  
Analysis Time Period AM  Analysis Year 2020  
Project Description    I-4 SAMR Re-Eval 

Inputs
Upstream Adj Ramp

Yes On

No Off

Lup =   ft 

Vu =  veh/h 

Freeway Number of Lanes, N 3 

Ramp Number of Lanes, N 2 

Acceleration Lane Length, LA

Deceleration Lane Length LD 975 

Freeway Volume, VF 6314 

Ramp Volume, VR 884 

Freeway Free-Flow Speed, SFF 65.0 

Ramp Free-Flow Speed, SFR 35.0 

Downstream Adj 
Ramp

Yes On

No Off

Ldown =   ft 

VD =  veh/h

Conversion to pc/h Under Base Conditions
 (pc/h) V 

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp
 Freeway 6314   0.95  Level  3  0  0.985  0.85  7936  
 Ramp 884   0.95  Level  3  0  0.985  0.85  1111  
 UpStream          
 DownStream          

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )

LEQ =  (Equation 13-6 or 13-7)
PFM =  using Equation   (Exhibit 13-6) 

V12 =  pc/h 
V3 or Vav34  pc/h (Equation 13-14 or 13-17)
 Is V3 or Vav34 > 2,700 pc/h? Yes No 
 Is V3 or Vav34 > 1.5 * V12/2 Yes No 

If Yes,V12a =  pc/h (Equation 13-16, 13-18, or 
13-19)

      V12 = VR + (VF - VR)PFD
LEQ =  (Equation 13-12 or 13-13) 
PFD = 0.450  using Equation (Exhibit 13-7) 

V12 = 4182  pc/h 
V3 or Vav34 3754  pc/h (Equation 13-14 or 13-17)
 Is V3 or Vav34 > 2,700 pc/h? Yes No 
 Is V3 or Vav34 > 1.5 * V12/2 Yes No 

If Yes,V12a = 5236  pc/h (Equation 13-16, 13-18, 
or 13-19)

Capacity Checks Capacity Checks
 Actual Capacity LOS F?  Actual Capacity LOS F?

VFO   Exhibit 13-8   

VF 7936  Exhibit 13-8 7050 Yes  
VFO = VF - VR 6825  Exhibit 13-8 7050 No  

VR 1111  Exhibit 13-10 4000 No  

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
 Actual Max Desirable Violation? Actual Max Desirable Violation? 

VR12   Exhibit 13-8   V12 4182  Exhibit 13-8 4400:All No  
Level of Service Determination (if not F) Level of Service Determination (if not F)

DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA

DR = (pc/mi/ln) 
LOS = (Exhibit 13-2) 

DR = 4.252 + 0.0086 V12 - 0.009 LD

DR = 24.8 (pc/mi/ln)
LOS = F (Exhibit 13-2) 

Speed Determination Speed Determination
MS = (Exibit 13-11) 
SR= mph (Exhibit 13-11) 
S0= mph (Exhibit 13-11) 
S = mph (Exhibit 13-13) 

Ds = 0.528 (Exhibit 13-12) 
SR= 52.9 mph (Exhibit 13-12) 
S0= 64.7 mph (Exhibit 13-12) 
S = 56.4 mph (Exhibit 13-13) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information 
Analyst SP  Freeway/Dir of Travel I-4 EB  
Agency or Company HDR Inc.  Junction  
Date Performed 8/21/2014 11:27:50 AM  Jurisdiction FDOT  
Analysis Time Period AM  Analysis Year 2020  
Project Description    I-4 SAMR Re-Eval 

Inputs
Upstream Adj Ramp

Yes On

No Off

Lup = 5752   ft 

Vu = 1160  veh/h 

Freeway Number of Lanes, N 3 

Ramp Number of Lanes, N 1 

Acceleration Lane Length, LA 1500 

Deceleration Lane Length LD

Freeway Volume, VF 3598 

Ramp Volume, VR 1453 

Freeway Free-Flow Speed, SFF 65.0 

Ramp Free-Flow Speed, SFR 50.0 

Downstream Adj 
Ramp

Yes On

No Off

Ldown =   ft 

VD =  veh/h

Conversion to pc/h Under Base Conditions
 (pc/h) V 

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 3598   0.95  Level  3  0  0.985  0.85  4523  
 Ramp 1453   0.95  Level  3  0  0.985  0.85  1826  
 UpStream 1160   0.95  Level  3  0  0.985  0.85  1458  
 DownStream          

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )

LEQ = 2237.69   (Equation 13-6 or 13-7)
PFM = 0.619   using Equation  (Exhibit 13-6) 

V12 = 2802   pc/h 

V3 or Vav34
1721   pc/h (Equation 13-14 or 13-
17)

 Is V3 or Vav34 > 2,700 pc/h? Yes No 
 Is V3 or Vav34 > 1.5 * V12/2 Yes No 

If Yes,V12a =   pc/h (Equation 13-16, 13-18, or 
13-19)

      V12 = VR + (VF - VR)PFD
LEQ =   (Equation 13-12 or 13-13) 
PFD =   using Equation (Exhibit 13-7) 

V12 =   pc/h 
V3 or Vav34   pc/h (Equation 13-14 or 13-17)

 Is V3 or Vav34 > 2,700 pc/h? Yes No 
 Is V3 or Vav34 > 1.5 * V12/2 Yes No 

If Yes,V12a =   pc/h (Equation 13-16, 13-18, or 
13-19)

Capacity Checks Capacity Checks
 Actual Capacity LOS F?  Actual Capacity LOS F?

VFO 6349  Exhibit 13-8  No 

VF  Exhibit 13-8   
VFO = VF - VR  Exhibit 13-8   

VR  Exhibit 13-
10  

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
 Actual Max Desirable Violation? Actual Max Desirable Violation? 

VR12 4628   Exhibit 13-8 4600:All Yes V12  Exhibit 13-8   

Level of Service Determination (if not F) Level of Service Determination (if not F)
DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA

DR = 31.3 (pc/mi/ln) 

LOS = D (Exhibit 13-2) 

DR = 4.252 + 0.0086 V12 - 0.009 LD

DR = (pc/mi/ln)
LOS = (Exhibit 13-2) 

Speed Determination Speed Determination
MS = 0.570 (Exibit 13-11) Ds = (Exhibit 13-12) 
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SR= 51.9 mph (Exhibit 13-11) 

S0= 60.6 mph (Exhibit 13-11) 
S = 54.0 mph (Exhibit 13-13) 

SR= mph (Exhibit 13-12) 

S0= mph (Exhibit 13-12) 

S = mph (Exhibit 13-13) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information 
Analyst SP  Freeway/Dir of Travel I-4 EB  
Agency or Company HDR Inc.  Junction  
Date Performed 8/21/2014 11:27:50 AM  Jurisdiction FDOT  
Analysis Time Period AM  Analysis Year 2020  
Project Description    I-4 SAMR Re-Eval 

Inputs
Upstream Adj Ramp

Yes On

No Off

Lup =   ft 

Vu =  veh/h 

Freeway Number of Lanes, N 3 

Ramp Number of Lanes, N 1 

Acceleration Lane Length, LA 1500 

Deceleration Lane Length LD

Freeway Volume, VF 3598 

Ramp Volume, VR 1453 

Freeway Free-Flow Speed, SFF 65.0 

Ramp Free-Flow Speed, SFR 50.0 

Downstream Adj 
Ramp

Yes On

No Off

Ldown = 2604   ft 

VD = 1914  veh/h

Conversion to pc/h Under Base Conditions
 (pc/h) V 

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 3598   0.95  Level  3  0  0.985  0.85  4523  
 Ramp 1453   0.95  Level  3  0  0.985  0.85  1826  
 UpStream          
 DownStream 1914   0.95  Level  3  0  0.985  0.85  2406  

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )

LEQ =   (Equation 13-6 or 13-7)
PFM = 0.619   using Equation  (Exhibit 13-6) 

V12 = 2802   pc/h 

V3 or Vav34
1721   pc/h (Equation 13-14 or 13-
17)

 Is V3 or Vav34 > 2,700 pc/h? Yes No 
 Is V3 or Vav34 > 1.5 * V12/2 Yes No 

If Yes,V12a =   pc/h (Equation 13-16, 13-18, or 
13-19)

      V12 = VR + (VF - VR)PFD
LEQ =   (Equation 13-12 or 13-13) 
PFD =   using Equation (Exhibit 13-7) 

V12 =   pc/h 
V3 or Vav34   pc/h (Equation 13-14 or 13-17)

 Is V3 or Vav34 > 2,700 pc/h? Yes No 
 Is V3 or Vav34 > 1.5 * V12/2 Yes No 

If Yes,V12a =   pc/h (Equation 13-16, 13-18, or 
13-19)

Capacity Checks Capacity Checks
 Actual Capacity LOS F?  Actual Capacity LOS F?

VFO 6349  Exhibit 13-8  No 

VF  Exhibit 13-8   
VFO = VF - VR  Exhibit 13-8   

VR  Exhibit 13-
10  

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
 Actual Max Desirable Violation? Actual Max Desirable Violation? 

VR12 4628   Exhibit 13-8 4600:All Yes V12  Exhibit 13-8   

Level of Service Determination (if not F) Level of Service Determination (if not F)
DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA

DR = 31.3 (pc/mi/ln) 

LOS = D (Exhibit 13-2) 

DR = 4.252 + 0.0086 V12 - 0.009 LD

DR = (pc/mi/ln)
LOS = (Exhibit 13-2) 

Speed Determination Speed Determination
MS = 0.570 (Exibit 13-11) Ds = (Exhibit 13-12) 
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SR= 51.9 mph (Exhibit 13-11) 

S0= 60.6 mph (Exhibit 13-11) 
S = 54.0 mph (Exhibit 13-13) 

SR= mph (Exhibit 13-12) 

S0= mph (Exhibit 13-12) 

S = mph (Exhibit 13-13) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information 
Analyst SP  Freeway/Dir of Travel I-4 EB  
Agency or Company HDR Inc.  Junction I-4 On Ramp from SR 536  
Date Performed 8/21/2014 11:27:50 AM  Jurisdiction FDOT  
Analysis Time Period AM  Analysis Year 2020  
Project Description    I-4 SAMR Re-Eval 

Inputs
Upstream Adj Ramp

Yes On

No Off

Lup =   ft 

Vu =  veh/h 

Freeway Number of Lanes, N 4 

Ramp Number of Lanes, N 2 

Acceleration Lane Length, LA 600 

Deceleration Lane Length LD

Freeway Volume, VF 5051 

Ramp Volume, VR 1914 

Freeway Free-Flow Speed, SFF 65.0 

Ramp Free-Flow Speed, SFR 50.0 

Downstream Adj 
Ramp

Yes On

No Off

Ldown =   ft 

VD =  veh/h

Conversion to pc/h Under Base Conditions
 (pc/h) V 

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 5051   0.95  Level  3  0  0.985  0.85  6349  
 Ramp 1914   0.95  Level  3  0  0.985  0.85  2406  
 UpStream          
 DownStream          

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )

LEQ =   (Equation 13-6 or 13-7)
PFM = 0.209   using Equation  (Exhibit 13-6) 

V12 = 1327   pc/h 

V3 or Vav34
2511   pc/h (Equation 13-14 or 13-
17)

 Is V3 or Vav34 > 2,700 pc/h? Yes No 
 Is V3 or Vav34 > 1.5 * V12/2 Yes No 

If Yes,V12a = 2539   pc/h (Equation 13-16, 13-
18, or 13-19)

      V12 = VR + (VF - VR)PFD
LEQ =   (Equation 13-12 or 13-13) 
PFD =   using Equation (Exhibit 13-7) 

V12 =   pc/h 
V3 or Vav34   pc/h (Equation 13-14 or 13-17)

 Is V3 or Vav34 > 2,700 pc/h? Yes No 
 Is V3 or Vav34 > 1.5 * V12/2 Yes No 

If Yes,V12a =   pc/h (Equation 13-16, 13-18, or 
13-19)

Capacity Checks Capacity Checks
 Actual Capacity LOS F?  Actual Capacity LOS F?

VFO 8755  Exhibit 13-8  No 

VF  Exhibit 13-8  

VFO = VF - VR  Exhibit 13-8   

VR  Exhibit 13-
10   

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
 Actual Max Desirable Violation?  Actual Max Desirable Violation? 

VR12 4945   Exhibit 13-8 4600:All Yes V12  Exhibit 13-8  

Level of Service Determination (if not F) Level of Service Determination (if not F)
DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA

DR = 26.0 (pc/mi/ln) 

LOS = C (Exhibit 13-2) 

DR = 4.252 + 0.0086 V12 - 0.009 LD

DR = (pc/mi/ln)
LOS = (Exhibit 13-2) 

Speed Determination Speed Determination
MS = 0.599 (Exibit 13-11) Ds = (Exhibit 13-12) 
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SR= 51.2 mph (Exhibit 13-11) 

S0= 59.9 mph (Exhibit 13-11) 
S = 54.7 mph (Exhibit 13-13) 

SR= mph (Exhibit 13-12) 

S0= mph (Exhibit 13-12) 

S = mph (Exhibit 13-13) 
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                         RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information 
Analyst SP  Freeway/Dir of Travel I-4 EB  
Agency or Company HDR Inc.  Junction SR 535 Off Ramp  
Date Performed 8/21/2014 11:27:50 AM  Jurisdiction FDOT  
Analysis Time Period AM  Analysis Year 2020  
Project Description    I-4 SAMR Re-Eval 

Inputs
Upstream Adj Ramp

Yes On

No Off

Lup = 4352   ft 

Vu = 1914  veh/h 

Freeway Number of Lanes, N 3 

Ramp Number of Lanes, N 2 

Acceleration Lane Length, LA

Deceleration Lane Length LD 1500 

Freeway Volume, VF 6965 

Ramp Volume, VR 651 

Freeway Free-Flow Speed, SFF 65.0 

Ramp Free-Flow Speed, SFR 35.0 

Downstream Adj 
Ramp

Yes On

No Off

Ldown =   ft 

VD =  veh/h

Conversion to pc/h Under Base Conditions
 (pc/h) V 

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp
 Freeway 6965   0.95  Level  3  0  0.985  0.85  8755  
 Ramp 651   0.95  Level  3  0  0.985  0.85  818  
 UpStream 1914   0.95  Level  3  0  0.985  0.85  2406  
 DownStream          

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )

LEQ =  (Equation 13-6 or 13-7)
PFM =  using Equation   (Exhibit 13-6) 

V12 =  pc/h 
V3 or Vav34  pc/h (Equation 13-14 or 13-17)
 Is V3 or Vav34 > 2,700 pc/h? Yes No 
 Is V3 or Vav34 > 1.5 * V12/2 Yes No 

If Yes,V12a =  pc/h (Equation 13-16, 13-18, or 
13-19)

      V12 = VR + (VF - VR)PFD 
LEQ =  (Equation 13-12 or 13-13) 
PFD = 0.450  using Equation (Exhibit 13-7) 

V12 = 4390  pc/h 
V3 or Vav34 4365  pc/h (Equation 13-14 or 13-17)
 Is V3 or Vav34 > 2,700 pc/h? Yes No 
 Is V3 or Vav34 > 1.5 * V12/2 Yes No 

If Yes,V12a = 6055  pc/h (Equation 13-16, 13-18, 
or 13-19)

Capacity Checks Capacity Checks
 Actual Capacity LOS F?  Actual Capacity LOS F?

VFO   Exhibit 13-8   

VF 8755  Exhibit 13-8 7050 Yes  
VFO = VF - VR 7937  Exhibit 13-8 7050  Yes  

VR 818  Exhibit 13-10 4000 No  

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
 Actual Max Desirable Violation? Actual Max Desirable Violation? 

VR12   Exhibit 13-8   V12 4390  Exhibit 13-8 4400:All No  
Level of Service Determination (if not F) Level of Service Determination (if not F)

DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA

DR = (pc/mi/ln) 
LOS = (Exhibit 13-2) 

DR = 4.252 + 0.0086 V12 - 0.009 LD 
DR = 29.3 (pc/mi/ln) 
LOS = F (Exhibit 13-2) 

Speed Determination Speed Determination
MS = (Exibit 13-11) 
SR= mph (Exhibit 13-11) 
S0= mph (Exhibit 13-11) 
S = mph (Exhibit 13-13) 

Ds = 0.502 (Exhibit 13-12) 
SR= 53.5 mph (Exhibit 13-12) 
S0= 64.7 mph (Exhibit 13-12) 
S = 56.5 mph (Exhibit 13-13) 
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                         RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information 
Analyst SP  Freeway/Dir of Travel I-4 EB  
Agency or Company HDR Inc.  Junction SR 535 Off Ramp  
Date Performed 8/21/2014 11:27:50 AM  Jurisdiction FDOT  
Analysis Time Period AM  Analysis Year 2020  
Project Description    I-4 SAMR Re-Eval 

Inputs
Upstream Adj Ramp

Yes On

No Off

Lup =   ft 

Vu =  veh/h 

Freeway Number of Lanes, N 3 

Ramp Number of Lanes, N 2 

Acceleration Lane Length, LA

Deceleration Lane Length LD 1500 

Freeway Volume, VF 6965 

Ramp Volume, VR 651 

Freeway Free-Flow Speed, SFF 65.0 

Ramp Free-Flow Speed, SFR 35.0 

Downstream Adj 
Ramp

Yes On

No Off

Ldown = 1000   ft 

VD = 884  veh/h

Conversion to pc/h Under Base Conditions
 (pc/h) V 

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp
 Freeway 6965   0.95  Level  3  0  0.985  0.85  8755  
 Ramp 651   0.95  Level  3  0  0.985  0.85  818  
 UpStream          
 DownStream 884   0.95  Level  3  0  0.985  0.85  1111  

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )

LEQ =  (Equation 13-6 or 13-7)
PFM =  using Equation   (Exhibit 13-6) 

V12 =  pc/h 
V3 or Vav34  pc/h (Equation 13-14 or 13-17)
 Is V3 or Vav34 > 2,700 pc/h? Yes No 
 Is V3 or Vav34 > 1.5 * V12/2 Yes No 

If Yes,V12a =  pc/h (Equation 13-16, 13-18, or 
13-19)

      V12 = VR + (VF - VR)PFD 
LEQ =  (Equation 13-12 or 13-13) 
PFD = 0.450  using Equation (Exhibit 13-7) 

V12 = 4390  pc/h 
V3 or Vav34 4365  pc/h (Equation 13-14 or 13-17)
 Is V3 or Vav34 > 2,700 pc/h? Yes No 
 Is V3 or Vav34 > 1.5 * V12/2 Yes No 

If Yes,V12a = 6055  pc/h (Equation 13-16, 13-18, 
or 13-19)

Capacity Checks Capacity Checks
 Actual Capacity LOS F?  Actual Capacity LOS F?

VFO   Exhibit 13-8   

VF 8755  Exhibit 13-8 7050 Yes  
VFO = VF - VR 7937  Exhibit 13-8 7050  Yes  

VR 818  Exhibit 13-10 4000 No  

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
 Actual Max Desirable Violation? Actual Max Desirable Violation? 

VR12   Exhibit 13-8   V12 4390  Exhibit 13-8 4400:All No  
Level of Service Determination (if not F) Level of Service Determination (if not F)

DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA

DR = (pc/mi/ln) 
LOS = (Exhibit 13-2) 

DR = 4.252 + 0.0086 V12 - 0.009 LD 
DR = 29.3 (pc/mi/ln) 
LOS = F (Exhibit 13-2) 

Speed Determination Speed Determination
MS = (Exibit 13-11) 
SR= mph (Exhibit 13-11) 
S0= mph (Exhibit 13-11) 
S = mph (Exhibit 13-13) 

Ds = 0.502 (Exhibit 13-12) 
SR= 53.5 mph (Exhibit 13-12) 
S0= 64.7 mph (Exhibit 13-12) 
S = 56.5 mph (Exhibit 13-13) 
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                         RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information 
Analyst SP  Freeway/Dir of Travel I-4 EB  
Agency or Company HDR Inc.  Junction SR 536 Off Ramp  
Date Performed 8/21/2014 11:27:50 AM  Jurisdiction FDOT  
Analysis Time Period AM  Analysis Year 2020  
Project Description    I-4 SAMR Re-Eval 

Inputs
Upstream Adj Ramp

Yes On

No Off

Lup =   ft 

Vu =  veh/h 

Freeway Number of Lanes, N 3 

Ramp Number of Lanes, N 2 

Acceleration Lane Length, LA

Deceleration Lane Length LD 1500 

Freeway Volume, VF 4758 

Ramp Volume, VR 1160 

Freeway Free-Flow Speed, SFF 65.0 

Ramp Free-Flow Speed, SFR 35.0 

Downstream Adj 
Ramp

Yes On

No Off

Ldown =   ft 

VD =  veh/h

Conversion to pc/h Under Base Conditions
 (pc/h) V 

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp
 Freeway 4758   0.95  Level  3  0  0.985  0.85  5981  
 Ramp 1160   0.95  Level  3  0  0.985  0.85  1458  
 UpStream          
 DownStream          

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )

LEQ =  (Equation 13-6 or 13-7)
PFM =  using Equation   (Exhibit 13-6) 

V12 =  pc/h 
V3 or Vav34  pc/h (Equation 13-14 or 13-17)
 Is V3 or Vav34 > 2,700 pc/h? Yes No 
 Is V3 or Vav34 > 1.5 * V12/2 Yes No 

If Yes,V12a =  pc/h (Equation 13-16, 13-18, or 
13-19)

      V12 = VR + (VF - VR)PFD
LEQ =  (Equation 13-12 or 13-13) 
PFD = 0.450  using Equation (Exhibit 13-7) 

V12 = 3493  pc/h 
V3 or Vav34 2488  pc/h (Equation 13-14 or 13-17)
 Is V3 or Vav34 > 2,700 pc/h? Yes No 
 Is V3 or Vav34 > 1.5 * V12/2 Yes No 

If Yes,V12a =  pc/h (Equation 13-16, 13-18, or 13-
19)

Capacity Checks Capacity Checks
 Actual Capacity LOS F?  Actual Capacity LOS F?

VFO   Exhibit 13-8   

VF 5981  Exhibit 13-8 7050 No  
VFO = VF - VR 4523  Exhibit 13-8 7050 No  

VR 1458  Exhibit 13-10 4000 No  

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
 Actual Max Desirable Violation? Actual Max Desirable Violation? 

VR12   Exhibit 13-8   V12 3493  Exhibit 13-8 4400:All No  
Level of Service Determination (if not F) Level of Service Determination (if not F)

DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA

DR = (pc/mi/ln) 
LOS = (Exhibit 13-2) 

DR = 4.252 + 0.0086 V12 - 0.009 LD

DR = 7.3 (pc/mi/ln)
LOS = A (Exhibit 13-2) 

Speed Determination Speed Determination
MS = (Exibit 13-11) 
SR= mph (Exhibit 13-11) 
S0= mph (Exhibit 13-11) 
S = mph (Exhibit 13-13) 

Ds = 0.559 (Exhibit 13-12) 
SR= 52.1 mph (Exhibit 13-12) 
S0= 65.5 mph (Exhibit 13-12) 
S = 57.0 mph (Exhibit 13-13) 
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                         RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information 
Analyst SP  Freeway/Dir of Travel I-4 WB  
Agency or Company HDR Inc.  Junction 13 US 192 Off Ramp  
Date Performed 8/21/2014 11:27:50 AM  Jurisdiction FDOT  
Analysis Time Period AM  Analysis Year 2020  
Project Description    I-4 SAMR Re-Eval 

Inputs
Upstream Adj Ramp

Yes On

No Off

Lup =   ft 

Vu =  veh/h 

Freeway Number of Lanes, N 3 

Ramp Number of Lanes, N 2 

Acceleration Lane Length, LA

Deceleration Lane Length LD 1500 

Freeway Volume, VF 5053 

Ramp Volume, VR 3003 

Freeway Free-Flow Speed, SFF 65.0 

Ramp Free-Flow Speed, SFR 35.0 

Downstream Adj 
Ramp

Yes On

No Off

Ldown =   ft 

VD =  veh/h

Conversion to pc/h Under Base Conditions
 (pc/h) V 

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp
 Freeway 5053   0.95  Level  3  0  0.985  0.85  6351  
 Ramp 3003   0.95  Level  3  0  0.985  0.85  3775  
 UpStream          
 DownStream          

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )

LEQ =  (Equation 13-6 or 13-7)
PFM =  using Equation   (Exhibit 13-6) 

V12 =  pc/h 
V3 or Vav34  pc/h (Equation 13-14 or 13-17)
 Is V3 or Vav34 > 2,700 pc/h? Yes No 
 Is V3 or Vav34 > 1.5 * V12/2 Yes No 

If Yes,V12a =  pc/h (Equation 13-16, 13-18, or 
13-19)

      V12 = VR + (VF - VR)PFD
LEQ =  (Equation 13-12 or 13-13) 
PFD = 0.450  using Equation (Exhibit 13-7) 

V12 = 4934  pc/h 
V3 or Vav34 1417  pc/h (Equation 13-14 or 13-17)
 Is V3 or Vav34 > 2,700 pc/h? Yes No 
 Is V3 or Vav34 > 1.5 * V12/2 Yes No 

If Yes,V12a =  pc/h (Equation 13-16, 13-18, or 13-
19)

Capacity Checks Capacity Checks
 Actual Capacity LOS F?  Actual Capacity LOS F?

VFO   Exhibit 13-8   

VF 6351  Exhibit 13-8 7050 No  
VFO = VF - VR 2576  Exhibit 13-8 7050 No  

VR 3775  Exhibit 13-10 4000 No  

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
 Actual Max Desirable Violation? Actual Max Desirable Violation? 

VR12   Exhibit 13-8   V12 4934  Exhibit 13-8 4400:All Yes  
Level of Service Determination (if not F) Level of Service Determination (if not F)

DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA

DR = (pc/mi/ln) 
LOS = (Exhibit 13-2) 

DR = 4.252 + 0.0086 V12 - 0.009 LD

DR = 19.7 (pc/mi/ln)
LOS = B (Exhibit 13-2) 

Speed Determination Speed Determination
MS = (Exibit 13-11) 
SR= mph (Exhibit 13-11) 
S0= mph (Exhibit 13-11) 
S = mph (Exhibit 13-13) 

Ds = 0.768 (Exhibit 13-12) 
SR= 47.3 mph (Exhibit 13-12) 
S0= 69.7 mph (Exhibit 13-12) 
S = 51.0 mph (Exhibit 13-13) 
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                         RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information 
Analyst SP  Freeway/Dir of Travel I-4 WB  
Agency or Company HDR Inc.  Junction 98 HOV Off at SR 536  
Date Performed 8/21/2014 11:27:50 AM  Jurisdiction FDOT  
Analysis Time Period AM  Analysis Year 2020  
Project Description    I-4 SAMR Re-Eval 

Inputs
Upstream Adj Ramp

Yes On

No Off

Lup = 9400   ft 

Vu = 0  veh/h 

Freeway Number of Lanes, N 4 

Ramp Number of Lanes, N 1 

Acceleration Lane Length, LA

Deceleration Lane Length LD 1320 

Freeway Volume, VF 1595 

Ramp Volume, VR 825 

Freeway Free-Flow Speed, SFF 65.0 

Ramp Free-Flow Speed, SFR 35.0 

Downstream Adj 
Ramp

Yes On

No Off

Ldown =   ft 

VD =  veh/h

Conversion to pc/h Under Base Conditions
 (pc/h) V 

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp
 Freeway 1595   0.95  Level  10  0  0.952  0.85  2074  
 Ramp 825   0.95  Level  10  0  0.952  0.85  1073  
 UpStream 0   0.94  Level  0  0  1.000  0.85  0  
 DownStream          

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )

LEQ =  (Equation 13-6 or 13-7)
PFM =  using Equation   (Exhibit 13-6) 

V12 =  pc/h 
V3 or Vav34  pc/h (Equation 13-14 or 13-17)
 Is V3 or Vav34 > 2,700 pc/h? Yes No 
 Is V3 or Vav34 > 1.5 * V12/2 Yes No 

If Yes,V12a =  pc/h (Equation 13-16, 13-18, or 
13-19)

      V12 = VR + (VF - VR)PFD
LEQ =  (Equation 13-12 or 13-13) 
PFD = 0.436  using Equation (Exhibit 13-7) 

V12 = 1509  pc/h 
V3 or Vav34 282  pc/h (Equation 13-14 or 13-17)
 Is V3 or Vav34 > 2,700 pc/h? Yes No 
 Is V3 or Vav34 > 1.5 * V12/2 Yes No 

If Yes,V12a =  pc/h (Equation 13-16, 13-18, or 13-
19)

Capacity Checks Capacity Checks
 Actual Capacity LOS F?  Actual Capacity LOS F?

VFO   Exhibit 13-8   

VF 2074  Exhibit 13-8 9400 No  
VFO = VF - VR 1001  Exhibit 13-8 9400 No  

VR 1073  Exhibit 13-10 2000 No  

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
 Actual Max Desirable Violation? Actual Max Desirable Violation? 

VR12   Exhibit 13-8   V12 1509  Exhibit 13-8 4400:All No  
Level of Service Determination (if not F) Level of Service Determination (if not F)

DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA
DR = (pc/mi/ln) 
LOS = (Exhibit 13-2) 

DR = 4.252 + 0.0086 V12 - 0.009 LD
DR = 5.3 (pc/mi/ln)
LOS = A (Exhibit 13-2) 

Speed Determination Speed Determination
MS = (Exibit 13-11) 
SR= mph (Exhibit 13-11) 
S0= mph (Exhibit 13-11) 
S = mph (Exhibit 13-13) 

Ds = 0.525 (Exhibit 13-12) 
SR= 52.9 mph (Exhibit 13-12) 
S0= 71.3 mph (Exhibit 13-12) 
S = 56.9 mph (Exhibit 13-13) 
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                         RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information 
Analyst SP  Freeway/Dir of Travel I-4 WB  
Agency or Company HDR Inc.  Junction 98 HOV Off at SR 536  
Date Performed 8/21/2014 11:27:50 AM  Jurisdiction FDOT  
Analysis Time Period AM  Analysis Year 2020  
Project Description    I-4 SAMR Re-Eval 

Inputs
Upstream Adj Ramp

Yes On

No Off

Lup =   ft 

Vu =  veh/h 

Freeway Number of Lanes, N 4 

Ramp Number of Lanes, N 1 

Acceleration Lane Length, LA

Deceleration Lane Length LD 1320 

Freeway Volume, VF 1595 

Ramp Volume, VR 825 

Freeway Free-Flow Speed, SFF 65.0 

Ramp Free-Flow Speed, SFR 35.0 

Downstream Adj 
Ramp

Yes On

No Off

Ldown = 0   ft 

VD = 344  veh/h

Conversion to pc/h Under Base Conditions
 (pc/h) V 

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp
 Freeway 1595   0.95  Level  10  0  0.952  0.85  2074  
 Ramp 825   0.95  Level  10  0  0.952  0.85  1073  
 UpStream          
 DownStream 344   0.95  Level  10  0  0.952  0.85  447  

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )

LEQ =  (Equation 13-6 or 13-7)
PFM =  using Equation   (Exhibit 13-6) 

V12 =  pc/h 
V3 or Vav34  pc/h (Equation 13-14 or 13-17)
 Is V3 or Vav34 > 2,700 pc/h? Yes No 
 Is V3 or Vav34 > 1.5 * V12/2 Yes No 

If Yes,V12a =  pc/h (Equation 13-16, 13-18, or 
13-19)

      V12 = VR + (VF - VR)PFD
LEQ =  (Equation 13-12 or 13-13) 
PFD = 0.436  using Equation (Exhibit 13-7) 

V12 = 1509  pc/h 
V3 or Vav34 282  pc/h (Equation 13-14 or 13-17)
 Is V3 or Vav34 > 2,700 pc/h? Yes No 
 Is V3 or Vav34 > 1.5 * V12/2 Yes No 

If Yes,V12a =  pc/h (Equation 13-16, 13-18, or 13-
19)

Capacity Checks Capacity Checks
 Actual Capacity LOS F?  Actual Capacity LOS F?

VFO   Exhibit 13-8   

VF 2074  Exhibit 13-8 9400 No  
VFO = VF - VR 1001  Exhibit 13-8 9400  No  

VR 1073  Exhibit 13-10 2000 No  

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
 Actual Max Desirable Violation? Actual Max Desirable Violation? 

VR12   Exhibit 13-8   V12 1509  Exhibit 13-8 4400:All No  
Level of Service Determination (if not F) Level of Service Determination (if not F)

DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA

DR = (pc/mi/ln) 
LOS = (Exhibit 13-2) 

DR = 4.252 + 0.0086 V12 - 0.009 LD 
DR = 5.3 (pc/mi/ln) 
LOS = A (Exhibit 13-2) 

Speed Determination Speed Determination
MS = (Exibit 13-11) 
SR= mph (Exhibit 13-11) 
S0= mph (Exhibit 13-11) 
S = mph (Exhibit 13-13) 

Ds = 0.525 (Exhibit 13-12) 
SR= 52.9 mph (Exhibit 13-12) 
S0= 71.3 mph (Exhibit 13-12) 
S = 56.9 mph (Exhibit 13-13) 

Copyright © 2012 University of Florida, All Rights Reserved      HCS2010TM   Version 6.40 Generated:  8/22/2014    1:53 PM

8/22/2014file://C:\Users\bleggett\AppData\Local\Temp\r2k5BF6.tmp



RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information 
Analyst SP  Freeway/Dir of Travel I-4 WB  
Agency or Company HDR Inc.  Junction 99 HOV On S of SR 536  
Date Performed 8/21/2014 11:27:50 AM  Jurisdiction FDOT  
Analysis Time Period AM  Analysis Year 2020  
Project Description    I-4 SAMR Re-Eval 

Inputs
Upstream Adj Ramp

Yes On

No Off

Lup = 1000   ft 

Vu = 825  veh/h 

Freeway Number of Lanes, N 3 

Ramp Number of Lanes, N 1 

Acceleration Lane Length, LA 1320 

Deceleration Lane Length LD

Freeway Volume, VF 770 

Ramp Volume, VR 344 

Freeway Free-Flow Speed, SFF 65.0 

Ramp Free-Flow Speed, SFR 50.0 

Downstream Adj 
Ramp

Yes On

No Off

Ldown =   ft 

VD =  veh/h

Conversion to pc/h Under Base Conditions
 (pc/h) V 

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 770   0.95  Level  10  0  0.952  0.85  1001  
 Ramp 344   0.95  Level  10  0  0.952  0.85  447  
 UpStream 825   0.95  Level  10  0  0.952  0.85  1073  
 DownStream          

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )

LEQ = 1108.95   (Equation 13-6 or 13-7)
PFM = 0.608   using Equation  (Exhibit 13-6) 

V12 = 608   pc/h 

V3 or Vav34
393   pc/h (Equation 13-14 or 13-
17)

 Is V3 or Vav34 > 2,700 pc/h? Yes No 
 Is V3 or Vav34 > 1.5 * V12/2 Yes No 

If Yes,V12a =   pc/h (Equation 13-16, 13-18, or 
13-19)

      V12 = VR + (VF - VR)PFD
LEQ =   (Equation 13-12 or 13-13) 
PFD =   using Equation (Exhibit 13-7) 

V12 =   pc/h 
V3 or Vav34   pc/h (Equation 13-14 or 13-17)

 Is V3 or Vav34 > 2,700 pc/h? Yes No 
 Is V3 or Vav34 > 1.5 * V12/2 Yes No 

If Yes,V12a =   pc/h (Equation 13-16, 13-18, or 
13-19)

Capacity Checks Capacity Checks
 Actual Capacity LOS F?  Actual Capacity LOS F?

VFO 1448  Exhibit 13-8  No 

VF  Exhibit 13-8   
VFO = VF - VR  Exhibit 13-8   

VR  Exhibit 13-
10  

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
 Actual Max Desirable Violation? Actual Max Desirable Violation? 

VR12 1055   Exhibit 13-8 4600:All No V12  Exhibit 13-8   

Level of Service Determination (if not F) Level of Service Determination (if not F)
DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA

DR = 5.2 (pc/mi/ln) 

LOS = A (Exhibit 13-2) 

DR = 4.252 + 0.0086 V12 - 0.009 LD

DR = (pc/mi/ln)
LOS = (Exhibit 13-2) 

Speed Determination Speed Determination
MS = 0.200 (Exibit 13-11) Ds = (Exhibit 13-12) 
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SR= 60.4 mph (Exhibit 13-11) 

S0= 65.0 mph (Exhibit 13-11) 
S = 61.6 mph (Exhibit 13-13) 

SR= mph (Exhibit 13-12) 

S0= mph (Exhibit 13-12) 

S = mph (Exhibit 13-13) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information 
Analyst SP  Freeway/Dir of Travel I-4 WB  
Agency or Company HDR Inc.  Junction 99 HOV On S of SR 536  
Date Performed 8/21/2014 11:27:50 AM  Jurisdiction FDOT  
Analysis Time Period AM  Analysis Year 2020  
Project Description    I-4 SAMR Re-Eval 

Inputs
Upstream Adj Ramp

Yes On

No Off

Lup =   ft 

Vu =  veh/h 

Freeway Number of Lanes, N 3 

Ramp Number of Lanes, N 1 

Acceleration Lane Length, LA 1320 

Deceleration Lane Length LD

Freeway Volume, VF 770 

Ramp Volume, VR 344 

Freeway Free-Flow Speed, SFF 65.0 

Ramp Free-Flow Speed, SFR 50.0 

Downstream Adj 
Ramp

Yes On

No Off

Ldown = 9400   ft 

VD = 0  veh/h

Conversion to pc/h Under Base Conditions
 (pc/h) V 

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 770   0.95  Level  10  0  0.952  0.85  1001  
 Ramp 344   0.95  Level  10  0  0.952  0.85  447  
 UpStream          
 DownStream 0   0.94  Level  0  0  1.000  0.85  0  

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )

LEQ =   (Equation 13-6 or 13-7)
PFM = 0.614   using Equation  (Exhibit 13-6) 

V12 = 615   pc/h 

V3 or Vav34
386   pc/h (Equation 13-14 or 13-
17)

 Is V3 or Vav34 > 2,700 pc/h? Yes No 
 Is V3 or Vav34 > 1.5 * V12/2 Yes No 

If Yes,V12a =   pc/h (Equation 13-16, 13-18, or 
13-19)

      V12 = VR + (VF - VR)PFD
LEQ =   (Equation 13-12 or 13-13) 
PFD =   using Equation (Exhibit 13-7) 

V12 =   pc/h 
V3 or Vav34   pc/h (Equation 13-14 or 13-17)

 Is V3 or Vav34 > 2,700 pc/h? Yes No 
 Is V3 or Vav34 > 1.5 * V12/2 Yes No 

If Yes,V12a =   pc/h (Equation 13-16, 13-18, or 
13-19)

Capacity Checks Capacity Checks
 Actual Capacity LOS F?  Actual Capacity LOS F?

VFO 1448  Exhibit 13-8  No 

VF  Exhibit 13-8   
VFO = VF - VR  Exhibit 13-8   

VR  Exhibit 13-
10  

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
 Actual Max Desirable Violation? Actual Max Desirable Violation? 

VR12 1062   Exhibit 13-8 4600:All No V12  Exhibit 13-8   

Level of Service Determination (if not F) Level of Service Determination (if not F)
DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA

DR = 5.3 (pc/mi/ln) 

LOS = A (Exhibit 13-2) 

DR = 4.252 + 0.0086 V12 - 0.009 LD

DR = (pc/mi/ln)
LOS = (Exhibit 13-2) 

Speed Determination Speed Determination
MS = 0.200 (Exibit 13-11) Ds = (Exhibit 13-12) 
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SR= 60.4 mph (Exhibit 13-11) 

S0= 65.0 mph (Exhibit 13-11) 
S = 61.6 mph (Exhibit 13-13) 

SR= mph (Exhibit 13-12) 

S0= mph (Exhibit 13-12) 

S = mph (Exhibit 13-13) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information 
Analyst SP  Freeway/Dir of Travel I-4 WB  
Agency or Company HDR Inc.  Junction CD System On Ramp  
Date Performed 8/21/2014 11:27:50 AM  Jurisdiction FDOT  
Analysis Time Period AM  Analysis Year 2020  
Project Description    I-4 SAMR Re-Eval 

Inputs
Upstream Adj Ramp

Yes On

No Off

Lup =   ft 

Vu =  veh/h 

Freeway Number of Lanes, N 3 

Ramp Number of Lanes, N 2 

Acceleration Lane Length, LA 1500 

Deceleration Lane Length LD

Freeway Volume, VF 6242 

Ramp Volume, VR 801 

Freeway Free-Flow Speed, SFF 65.0 

Ramp Free-Flow Speed, SFR 50.0 

Downstream Adj 
Ramp

Yes On

No Off

Ldown =   ft 

VD =  veh/h

Conversion to pc/h Under Base Conditions
 (pc/h) V 

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 6242   0.95  Level  3  0  0.985  0.85  7846  
 Ramp 801   0.95  Level  3  0  0.985  0.85  1007  
 UpStream          
 DownStream          

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )

LEQ =   (Equation 13-6 or 13-7)
PFM = 0.555   using Equation  (Exhibit 13-6) 

V12 = 4355   pc/h 

V3 or Vav34
3491   pc/h (Equation 13-14 or 13-
17)

 Is V3 or Vav34 > 2,700 pc/h? Yes No 
 Is V3 or Vav34 > 1.5 * V12/2 Yes No 

If Yes,V12a = 5146   pc/h (Equation 13-16, 13-
18, or 13-19)

      V12 = VR + (VF - VR)PFD
LEQ =   (Equation 13-12 or 13-13) 
PFD =   using Equation (Exhibit 13-7) 

V12 =   pc/h 
V3 or Vav34   pc/h (Equation 13-14 or 13-17)

 Is V3 or Vav34 > 2,700 pc/h? Yes No 
 Is V3 or Vav34 > 1.5 * V12/2 Yes No 

If Yes,V12a =   pc/h (Equation 13-16, 13-18, or 
13-19)

Capacity Checks Capacity Checks
 Actual Capacity LOS F?  Actual Capacity LOS F?

VFO 8853  Exhibit 13-8  Yes 

VF  Exhibit 13-8  

VFO = VF - VR  Exhibit 13-8   

VR  Exhibit 13-
10   

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
 Actual Max Desirable Violation?  Actual Max Desirable Violation? 

VR12 6153   Exhibit 13-8 4600:All Yes V12  Exhibit 13-8  

Level of Service Determination (if not F) Level of Service Determination (if not F)
DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA

DR = 34.2 (pc/mi/ln) 

LOS = F (Exhibit 13-2) 

DR = 4.252 + 0.0086 V12 - 0.009 LD

DR = (pc/mi/ln)
LOS = (Exhibit 13-2) 

Speed Determination Speed Determination
MS = 1.854 (Exibit 13-11) Ds = (Exhibit 13-12) 

8/22/2014file://C:\Users\bleggett\AppData\Local\Temp\r2k84BA.tmp



SR= 22.3 mph (Exhibit 13-11) 

S0= 56.1 mph (Exhibit 13-11) 
S = 27.4 mph (Exhibit 13-13) 

SR= mph (Exhibit 13-12) 

S0= mph (Exhibit 13-12) 

S = mph (Exhibit 13-13) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information 
Analyst SP  Freeway/Dir of Travel I-4 WB  
Agency or Company HDR Inc.  Junction I-4 On Ramp from SR 535  
Date Performed 8/21/2014 11:27:50 AM  Jurisdiction FDOT  
Analysis Time Period AM  Analysis Year 2020  
Project Description    I-4 SAMR Re-Eval 

Inputs
Upstream Adj Ramp

Yes On

No Off

Lup = 2940   ft 

Vu = 801  veh/h 

Freeway Number of Lanes, N 3 

Ramp Number of Lanes, N 2 

Acceleration Lane Length, LA 1500 

Deceleration Lane Length LD

Freeway Volume, VF 7043 

Ramp Volume, VR 1140 

Freeway Free-Flow Speed, SFF 65.0 

Ramp Free-Flow Speed, SFR 50.0 

Downstream Adj 
Ramp

Yes On

No Off

Ldown =   ft 

VD =  veh/h

Conversion to pc/h Under Base Conditions
 (pc/h) V 

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 7043   0.95  Level  3  0  0.985  0.85  8853  
 Ramp 1140   0.95  Level  3  0  0.985  0.85  1433  
 UpStream 801   0.95  Level  3  0  0.985  0.85  1007  
 DownStream          

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )

LEQ =   (Equation 13-6 or 13-7)
PFM = 0.555   using Equation  (Exhibit 13-6) 

V12 = 4913   pc/h 

V3 or Vav34
3940   pc/h (Equation 13-14 or 13-
17)

 Is V3 or Vav34 > 2,700 pc/h? Yes No 
 Is V3 or Vav34 > 1.5 * V12/2 Yes No 

If Yes,V12a = 6153   pc/h (Equation 13-16, 13-
18, or 13-19)

      V12 = VR + (VF - VR)PFD
LEQ =   (Equation 13-12 or 13-13) 
PFD =   using Equation (Exhibit 13-7) 

V12 =   pc/h 
V3 or Vav34   pc/h (Equation 13-14 or 13-17)

 Is V3 or Vav34 > 2,700 pc/h? Yes No 
 Is V3 or Vav34 > 1.5 * V12/2 Yes No 

If Yes,V12a =   pc/h (Equation 13-16, 13-18, or 
13-19)

Capacity Checks Capacity Checks
 Actual Capacity LOS F?  Actual Capacity LOS F?

VFO 10286  Exhibit 13-8  Yes 

VF  Exhibit 13-8   

VFO = VF - VR  Exhibit 13-8   

VR  Exhibit 13-
10   

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
 Actual Max Desirable Violation? Actual Max Desirable Violation? 

VR12 7586   Exhibit 13-8 4600:All Yes V12  Exhibit 13-8  

Level of Service Determination (if not F) Level of Service Determination (if not F)
DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA

DR = 45.2 (pc/mi/ln) 

LOS = F (Exhibit 13-2) 

DR = 4.252 + 0.0086 V12 - 0.009 LD

DR = (pc/mi/ln)
LOS = (Exhibit 13-2) 

Speed Determination Speed Determination
MS = 7.706 (Exibit 13-11) Ds = (Exhibit 13-12) 
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SR= -112.2 mph (Exhibit 13-11) 

S0= 56.1 mph (Exhibit 13-11) 
S = mph (Exhibit 13-13) 

SR= mph (Exhibit 13-12) 

S0= mph (Exhibit 13-12) 

S = mph (Exhibit 13-13) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information 
Analyst SP  Freeway/Dir of Travel I-4 WB  
Agency or Company HDR Inc.  Junction I-4 On Ramp from SR 535  
Date Performed 8/21/2014 11:27:50 AM  Jurisdiction FDOT  
Analysis Time Period AM  Analysis Year 2020  
Project Description    I-4 SAMR Re-Eval 

Inputs
Upstream Adj Ramp

Yes On

No Off

Lup =   ft 

Vu =  veh/h 

Freeway Number of Lanes, N 3 

Ramp Number of Lanes, N 2 

Acceleration Lane Length, LA 1500 

Deceleration Lane Length LD

Freeway Volume, VF 7043 

Ramp Volume, VR 1140 

Freeway Free-Flow Speed, SFF 65.0 

Ramp Free-Flow Speed, SFR 50.0 

Downstream Adj 
Ramp

Yes On

No Off

Ldown = 3067   ft 

VD = 1706  veh/h

Conversion to pc/h Under Base Conditions
 (pc/h) V 

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 7043   0.95  Level  3  0  0.985  0.85  8853  
 Ramp 1140   0.95  Level  3  0  0.985  0.85  1433  
 UpStream          
 DownStream 1706   0.95  Level  3  0  0.985  0.85  2144  

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )

LEQ =   (Equation 13-6 or 13-7)
PFM = 0.555   using Equation  (Exhibit 13-6) 

V12 = 4913   pc/h 

V3 or Vav34
3940   pc/h (Equation 13-14 or 13-
17)

 Is V3 or Vav34 > 2,700 pc/h? Yes No 
 Is V3 or Vav34 > 1.5 * V12/2 Yes No 

If Yes,V12a = 6153   pc/h (Equation 13-16, 13-
18, or 13-19)

      V12 = VR + (VF - VR)PFD
LEQ =   (Equation 13-12 or 13-13) 
PFD =   using Equation (Exhibit 13-7) 

V12 =   pc/h 
V3 or Vav34   pc/h (Equation 13-14 or 13-17)

 Is V3 or Vav34 > 2,700 pc/h? Yes No 
 Is V3 or Vav34 > 1.5 * V12/2 Yes No 

If Yes,V12a =   pc/h (Equation 13-16, 13-18, or 
13-19)

Capacity Checks Capacity Checks
 Actual Capacity LOS F?  Actual Capacity LOS F?

VFO 10286  Exhibit 13-8  Yes 

VF  Exhibit 13-8   

VFO = VF - VR  Exhibit 13-8   

VR  Exhibit 13-
10   

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
 Actual Max Desirable Violation? Actual Max Desirable Violation? 

VR12 7586   Exhibit 13-8 4600:All Yes V12  Exhibit 13-8  

Level of Service Determination (if not F) Level of Service Determination (if not F)
DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA

DR = 45.2 (pc/mi/ln) 

LOS = F (Exhibit 13-2) 

DR = 4.252 + 0.0086 V12 - 0.009 LD

DR = (pc/mi/ln)
LOS = (Exhibit 13-2) 

Speed Determination Speed Determination
MS = 7.706 (Exibit 13-11) Ds = (Exhibit 13-12) 
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SR= -112.2 mph (Exhibit 13-11) 

S0= 56.1 mph (Exhibit 13-11) 
S = mph (Exhibit 13-13) 

SR= mph (Exhibit 13-12) 

S0= mph (Exhibit 13-12) 

S = mph (Exhibit 13-13) 
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                         RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information 
Analyst SP  Freeway/Dir of Travel I-4 WB  
Agency or Company HDR Inc.  Junction Osceola Pkwy Off Ramp  
Date Performed 8/21/2014 11:27:50 AM  Jurisdiction FDOT  
Analysis Time Period AM  Analysis Year 2020  
Project Description    I-4 SAMR Re-Eval 

Inputs
Upstream Adj Ramp

Yes On

No Off

Lup =   ft 

Vu =  veh/h 

Freeway Number of Lanes, N 3 

Ramp Number of Lanes, N 2 

Acceleration Lane Length, LA

Deceleration Lane Length LD 1500 

Freeway Volume, VF 6477 

Ramp Volume, VR 1424 

Freeway Free-Flow Speed, SFF 65.0 

Ramp Free-Flow Speed, SFR 35.0 

Downstream Adj 
Ramp

Yes On

No Off

Ldown =   ft 

VD =  veh/h

Conversion to pc/h Under Base Conditions
 (pc/h) V 

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp
 Freeway 6477   0.95  Level  3  0  0.985  0.85  8141  
 Ramp 1424   0.95  Level  3  0  0.985  0.85  1790  
 UpStream          
 DownStream          

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )

LEQ =  (Equation 13-6 or 13-7)
PFM =  using Equation   (Exhibit 13-6) 

V12 =  pc/h 
V3 or Vav34  pc/h (Equation 13-14 or 13-17)
 Is V3 or Vav34 > 2,700 pc/h? Yes No 
 Is V3 or Vav34 > 1.5 * V12/2 Yes No 

If Yes,V12a =  pc/h (Equation 13-16, 13-18, or 
13-19)

      V12 = VR + (VF - VR)PFD
LEQ =  (Equation 13-12 or 13-13) 
PFD = 0.450  using Equation (Exhibit 13-7) 

V12 = 4648  pc/h 
V3 or Vav34 3493  pc/h (Equation 13-14 or 13-17)
 Is V3 or Vav34 > 2,700 pc/h? Yes No 
 Is V3 or Vav34 > 1.5 * V12/2 Yes No 

If Yes,V12a = 5441  pc/h (Equation 13-16, 13-18, 
or 13-19)

Capacity Checks Capacity Checks
 Actual Capacity LOS F?  Actual Capacity LOS F?

VFO   Exhibit 13-8   

VF 8141  Exhibit 13-8 7050 Yes  
VFO = VF - VR 6351  Exhibit 13-8 7050 No  

VR 1790  Exhibit 13-10 4000 No  

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
 Actual Max Desirable Violation? Actual Max Desirable Violation? 

VR12   Exhibit 13-8   V12 4648  Exhibit 13-8 4400:All Yes  
Level of Service Determination (if not F) Level of Service Determination (if not F)

DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA

DR = (pc/mi/ln) 
LOS = (Exhibit 13-2) 

DR = 4.252 + 0.0086 V12 - 0.009 LD

DR = 24.0 (pc/mi/ln)
LOS = F (Exhibit 13-2) 

Speed Determination Speed Determination
MS = (Exibit 13-11) 
SR= mph (Exhibit 13-11) 
S0= mph (Exhibit 13-11) 
S = mph (Exhibit 13-13) 

Ds = 0.589 (Exhibit 13-12) 
SR= 51.5 mph (Exhibit 13-12) 
S0= 64.7 mph (Exhibit 13-12) 
S = 55.2 mph (Exhibit 13-13) 
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                         RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information 
Analyst SP  Freeway/Dir of Travel I-4 WB  
Agency or Company HDR Inc.  Junction SR 536 Off Ramp  
Date Performed 8/21/2014 11:27:50 AM  Jurisdiction FDOT  
Analysis Time Period AM  Analysis Year 2020  
Project Description    I-4 SAMR Re-Eval 

Inputs
Upstream Adj Ramp

Yes On

No Off

Lup =   ft 

Vu =  veh/h 

Freeway Number of Lanes, N 3 

Ramp Number of Lanes, N 2 

Acceleration Lane Length, LA

Deceleration Lane Length LD 1500 

Freeway Volume, VF 8183 

Ramp Volume, VR 1706 

Freeway Free-Flow Speed, SFF 65.0 

Ramp Free-Flow Speed, SFR 35.0 

Downstream Adj 
Ramp

Yes On

No Off

Ldown =   ft 

VD =  veh/h

Conversion to pc/h Under Base Conditions
 (pc/h) V 

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp
 Freeway 8183   0.95  Level  3  0  0.985  0.85  10286  
 Ramp 1706   0.95  Level  3  0  0.985  0.85  2144  
 UpStream          
 DownStream          

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )

LEQ =  (Equation 13-6 or 13-7)
PFM =  using Equation   (Exhibit 13-6) 

V12 =  pc/h 
V3 or Vav34  pc/h (Equation 13-14 or 13-17)
 Is V3 or Vav34 > 2,700 pc/h? Yes No 
 Is V3 or Vav34 > 1.5 * V12/2 Yes No 

If Yes,V12a =  pc/h (Equation 13-16, 13-18, or 
13-19)

      V12 = VR + (VF - VR)PFD
LEQ =  (Equation 13-12 or 13-13) 
PFD = 0.450  using Equation (Exhibit 13-7) 

V12 = 5808  pc/h 
V3 or Vav34 4478  pc/h (Equation 13-14 or 13-17)
 Is V3 or Vav34 > 2,700 pc/h? Yes No 
 Is V3 or Vav34 > 1.5 * V12/2 Yes No 

If Yes,V12a = 7586  pc/h (Equation 13-16, 13-18, 
or 13-19)

Capacity Checks Capacity Checks
 Actual Capacity LOS F?  Actual Capacity LOS F?

VFO   Exhibit 13-8   

VF 10286  Exhibit 13-8 7050 Yes  
VFO = VF - VR 8142  Exhibit 13-8 7050 Yes  

VR 2144  Exhibit 13-10 4000 No  

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
 Actual Max Desirable Violation? Actual Max Desirable Violation? 

VR12   Exhibit 13-8   V12 5808  Exhibit 13-8 4400:All Yes  
Level of Service Determination (if not F) Level of Service Determination (if not F)

DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA

DR = (pc/mi/ln) 
LOS = (Exhibit 13-2) 

DR = 4.252 + 0.0086 V12 - 0.009 LD

DR = 42.5 (pc/mi/ln)
LOS = F (Exhibit 13-2) 

Speed Determination Speed Determination
MS = (Exibit 13-11) 
SR= mph (Exhibit 13-11) 
S0= mph (Exhibit 13-11) 
S = mph (Exhibit 13-13) 

Ds = 0.621 (Exhibit 13-12) 
SR= 50.7 mph (Exhibit 13-12) 
S0= 64.7 mph (Exhibit 13-12) 
S = 53.8 mph (Exhibit 13-13) 
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                         RAMPS AND RAMP JUNCTIONS WORKSHEET 

General Information                                          Site Information 

Analyst SP  Freeway/Dir of Travel I-4 WB  
Agency or Company HDR Inc.  Junction SR 535 Off Ramp to CD  
Date Performed 8/21/2014 11:27:50 AM  Jurisdiction FDOT  
Analysis Time Period AM  Analysis Year 2020  
Project Description    I-4 SAMR Re-Eval 

Inputs

Upstream Adj Ramp

Yesgfedc Ongfedc

Nogfedcb Offgfedc

Lup =   ft 

V
u
 =  veh/h 

Freeway Number of Lanes, N
 4 

Ramp Number of Lanes, N
 2 

Acceleration Lane Length, LA

Deceleration Lane Length L
D 1500 

Freeway Volume, V
F 6699 

Ramp Volume, VR 457 

Freeway Free-Flow Speed, SFF 65.0 

Ramp Free-Flow Speed, S
FR 35.0 

Downstream Adj 
Ramp

Yesgfedc Ongfedc

Nogfedcb Offgfedc

Ldown =   ft 

VD =  veh/h

Conversion to pc/h Under Base Conditions

 (pc/h)
V 

(Veh/hr)
PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 6699   0.95  Level  3  0  0.985  0.85  8420  

 Ramp 457   0.95  Level  3  0  0.985  0.85  574  
 UpStream          

 DownStream          

Merge Areas Diverge Areas

Estimation of v12 Estimation of v12 

V
12

 = V
F
 ( P

FM
 )

L
EQ

 =  (Equation 13-6 or 13-7)

PFM =  using Equation   (Exhibit 13-6) 

V
12

 =  pc/h 

V
3
 or V

av34  pc/h (Equation 13-14 or 13-17)

 Is V3 or Vav34 > 2,700 pc/h? Yes Nogfedc gfedc

 Is V
3
 or V

av34
 > 1.5 * V

12
/2 Yes Nogfedc gfedc

If Yes,V
12a

 =
 pc/h (Equation 13-16, 13-18, or 
13-19)

      V12 = VR + (VF - VR)PFD
 

LEQ =  (Equation 13-12 or 13-13) 

PFD = 0.260  using Equation (Exhibit 13-7) 

V
12

 = 2614  pc/h 

V3 or Vav34 2903  pc/h (Equation 13-14 or 13-17)

 Is V
3
 or V

av34
 > 2,700 pc/h? Yes Nogfedcb gfedc

 Is V
3
 or V

av34
 > 1.5 * V

12
/2 Yes Nogfedcb gfedc

If Yes,V
12a

 = 3368  pc/h (Equation 13-16, 13-18, 
or 13-19)

Capacity Checks Capacity Checks

 Actual Capacity LOS F?  Actual Capacity LOS F?

VFO   Exhibit 13-8   

VF 8420  Exhibit 13-8 9400 No  

VFO = VF - VR 7846  Exhibit 13-8 9400  No  

VR 574  Exhibit 13-10 4000 No  

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
 Actual Max Desirable Violation?  Actual Max Desirable Violation? 

VR12   Exhibit 13-8   V12 2614  Exhibit 13-8 4400:All No  

Level of Service Determination (if not F) Level of Service Determination (if not F)

DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA

D
R
 = (pc/mi/ln) 

LOS = (Exhibit 13-2) 

DR = 4.252 + 0.0086 V12 - 0.009 LD
 

D
R
 = 6.2 (pc/mi/ln) 

LOS = A (Exhibit 13-2) 

Speed Determination Speed Determination

MS = (Exibit 13-11) 

S
R
= mph (Exhibit 13-11) 

S
0
= mph (Exhibit 13-11) 

S = mph (Exhibit 13-13) 

D
s
 = 0.480 (Exhibit 13-12) 

SR= 54.0 mph (Exhibit 13-12) 

S
0
= 65.4 mph (Exhibit 13-12) 

S = 60.3 mph (Exhibit 13-13) 
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                         RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information 
Analyst SP  Freeway/Dir of Travel I-4 EB  
Agency or Company HDR Inc.  Junction 1 Osceola Parkway Off Ramp  
Date Performed 8/21/2014 11:27:50 AM  Jurisdiction FDOT  
Analysis Time Period PM  Analysis Year 2020  
Project Description    I-4 SAMR Re-Eval 

Inputs
Upstream Adj Ramp

Yes On

No Off

Lup = 1853   ft 

Vu = 1133  veh/h 

Freeway Number of Lanes, N 3 

Ramp Number of Lanes, N 1 

Acceleration Lane Length, LA

Deceleration Lane Length LD 1500 

Freeway Volume, VF 5357 

Ramp Volume, VR 501 

Freeway Free-Flow Speed, SFF 65.0 

Ramp Free-Flow Speed, SFR 35.0 

Downstream Adj 
Ramp

Yes On

No Off

Ldown =   ft 

VD =  veh/h

Conversion to pc/h Under Base Conditions
 (pc/h) V 

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp
 Freeway 5357   0.95  Level  3  0  0.985  0.85  6734  
 Ramp 501   0.95  Level  3  0  0.985  0.85  630  
 UpStream 1133   0.95  Level  3  0  0.985  0.85  1424  
 DownStream          

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )

LEQ =  (Equation 13-6 or 13-7)
PFM =  using Equation   (Exhibit 13-6) 

V12 =  pc/h 
V3 or Vav34  pc/h (Equation 13-14 or 13-17)
 Is V3 or Vav34 > 2,700 pc/h? Yes No 
 Is V3 or Vav34 > 1.5 * V12/2 Yes No 

If Yes,V12a =  pc/h (Equation 13-16, 13-18, or 
13-19)

      V12 = VR + (VF - VR)PFD
LEQ = 7999.91  (Equation 13-12 or 13-13) 
PFD = 0.563  using Equation (Exhibit 13-7) 

V12 = 4065  pc/h 
V3 or Vav34 2669  pc/h (Equation 13-14 or 13-17)
 Is V3 or Vav34 > 2,700 pc/h? Yes No 
 Is V3 or Vav34 > 1.5 * V12/2 Yes No 

If Yes,V12a =  pc/h (Equation 13-16, 13-18, or 13-
19)

Capacity Checks Capacity Checks
 Actual Capacity LOS F?  Actual Capacity LOS F?

VFO   Exhibit 13-8   

VF 6734  Exhibit 13-8 7050 No  
VFO = VF - VR 6104  Exhibit 13-8 7050  No  

VR 630  Exhibit 13-10 2000 No  

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
 Actual Max Desirable Violation? Actual Max Desirable Violation? 

VR12   Exhibit 13-8   V12 4065  Exhibit 13-8 4400:All No  
Level of Service Determination (if not F) Level of Service Determination (if not F)

DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA

DR = (pc/mi/ln) 
LOS = (Exhibit 13-2) 

DR = 4.252 + 0.0086 V12 - 0.009 LD 
DR = 25.7 (pc/mi/ln) 
LOS = C (Exhibit 13-2) 

Speed Determination Speed Determination
MS = (Exibit 13-11) 
SR= mph (Exhibit 13-11) 
S0= mph (Exhibit 13-11) 
S = mph (Exhibit 13-13) 

Ds = 0.485 (Exhibit 13-12) 
SR= 53.9 mph (Exhibit 13-12) 
S0= 64.8 mph (Exhibit 13-12) 
S = 57.7 mph (Exhibit 13-13) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information 
Analyst SP  Freeway/Dir of Travel I-4 EB  
Agency or Company HDR Inc.  Junction 84 HOV On from SR 536  
Date Performed 8/21/2014 11:27:50 AM  Jurisdiction FDOT  
Analysis Time Period PM  Analysis Year 2020  
Project Description    I-4 SAMR Re-Eval 

Inputs
Upstream Adj Ramp

Yes On

No Off

Lup = 1000   ft 

Vu = 174  veh/h 

Freeway Number of Lanes, N 3 

Ramp Number of Lanes, N 1 

Acceleration Lane Length, LA 1320 

Deceleration Lane Length LD

Freeway Volume, VF 770 

Ramp Volume, VR 825 

Freeway Free-Flow Speed, SFF 65.0 

Ramp Free-Flow Speed, SFR 50.0 

Downstream Adj 
Ramp

Yes On

No Off

Ldown =   ft 

VD =  veh/h

Conversion to pc/h Under Base Conditions
 (pc/h) V 

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 770   0.95  Level  10  0  0.952  0.85  1001  
 Ramp 825   0.95  Level  10  0  0.952  0.85  1073  
 UpStream 174   0.94  Level  0  0  1.000  0.85  218  
 DownStream          

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )

LEQ =   (Equation 13-6 or 13-7)
PFM = 0.614   using Equation  (Exhibit 13-6) 

V12 = 615   pc/h 

V3 or Vav34
386   pc/h (Equation 13-14 or 13-
17)

 Is V3 or Vav34 > 2,700 pc/h? Yes No 
 Is V3 or Vav34 > 1.5 * V12/2 Yes No 

If Yes,V12a =   pc/h (Equation 13-16, 13-18, or 
13-19)

      V12 = VR + (VF - VR)PFD
LEQ =   (Equation 13-12 or 13-13) 
PFD =   using Equation (Exhibit 13-7) 

V12 =   pc/h 
V3 or Vav34   pc/h (Equation 13-14 or 13-17)

 Is V3 or Vav34 > 2,700 pc/h? Yes No 
 Is V3 or Vav34 > 1.5 * V12/2 Yes No 

If Yes,V12a =   pc/h (Equation 13-16, 13-18, or 
13-19)

Capacity Checks Capacity Checks
 Actual Capacity LOS F?  Actual Capacity LOS F?

VFO 2074  Exhibit 13-8  No 

VF  Exhibit 13-8   
VFO = VF - VR  Exhibit 13-8   

VR  Exhibit 13-
10  

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
 Actual Max Desirable Violation? Actual Max Desirable Violation? 

VR12 1688   Exhibit 13-8 4600:All No V12  Exhibit 13-8   

Level of Service Determination (if not F) Level of Service Determination (if not F)
DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA

DR = 9.9 (pc/mi/ln) 

LOS = A (Exhibit 13-2) 

DR = 4.252 + 0.0086 V12 - 0.009 LD

DR = (pc/mi/ln)
LOS = (Exhibit 13-2) 

Speed Determination Speed Determination
MS = 0.210 (Exibit 13-11) Ds = (Exhibit 13-12) 
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SR= 60.2 mph (Exhibit 13-11) 

S0= 65.0 mph (Exhibit 13-11) 
S = 61.0 mph (Exhibit 13-13) 

SR= mph (Exhibit 13-12) 

S0= mph (Exhibit 13-12) 

S = mph (Exhibit 13-13) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information 
Analyst SP  Freeway/Dir of Travel I-4 EB  
Agency or Company HDR Inc.  Junction 84 HOV On from SR 536  
Date Performed 8/21/2014 11:27:50 AM  Jurisdiction FDOT  
Analysis Time Period PM  Analysis Year 2020  
Project Description    I-4 SAMR Re-Eval 

Inputs
Upstream Adj Ramp

Yes On

No Off

Lup =   ft 

Vu =  veh/h 

Freeway Number of Lanes, N 3 

Ramp Number of Lanes, N 1 

Acceleration Lane Length, LA 1320 

Deceleration Lane Length LD

Freeway Volume, VF 770 

Ramp Volume, VR 825 

Freeway Free-Flow Speed, SFF 65.0 

Ramp Free-Flow Speed, SFR 50.0 

Downstream Adj 
Ramp

Yes On

No Off

Ldown = 0   ft 

VD = 0  veh/h

Conversion to pc/h Under Base Conditions
 (pc/h) V 

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 770   0.95  Level  10  0  0.952  0.85  1001  
 Ramp 825   0.95  Level  10  0  0.952  0.85  1073  
 UpStream          
 DownStream 0   0.94  Level  0  0  1.000  0.85  0  

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )

LEQ =   (Equation 13-6 or 13-7)
PFM = 0.614   using Equation  (Exhibit 13-6) 

V12 = 615   pc/h 

V3 or Vav34
386   pc/h (Equation 13-14 or 13-
17)

 Is V3 or Vav34 > 2,700 pc/h? Yes No 
 Is V3 or Vav34 > 1.5 * V12/2 Yes No 

If Yes,V12a =   pc/h (Equation 13-16, 13-18, or 
13-19)

      V12 = VR + (VF - VR)PFD
LEQ =   (Equation 13-12 or 13-13) 
PFD =   using Equation (Exhibit 13-7) 

V12 =   pc/h 
V3 or Vav34   pc/h (Equation 13-14 or 13-17)

 Is V3 or Vav34 > 2,700 pc/h? Yes No 
 Is V3 or Vav34 > 1.5 * V12/2 Yes No 

If Yes,V12a =   pc/h (Equation 13-16, 13-18, or 
13-19)

Capacity Checks Capacity Checks
 Actual Capacity LOS F?  Actual Capacity LOS F?

VFO 2074  Exhibit 13-8  No 

VF  Exhibit 13-8   
VFO = VF - VR  Exhibit 13-8   

VR  Exhibit 13-
10  

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
 Actual Max Desirable Violation? Actual Max Desirable Violation? 

VR12 1688   Exhibit 13-8 4600:All No V12  Exhibit 13-8   

Level of Service Determination (if not F) Level of Service Determination (if not F)
DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA

DR = 9.9 (pc/mi/ln) 

LOS = A (Exhibit 13-2) 

DR = 4.252 + 0.0086 V12 - 0.009 LD

DR = (pc/mi/ln)
LOS = (Exhibit 13-2) 

Speed Determination Speed Determination
MS = 0.210 (Exibit 13-11) Ds = (Exhibit 13-12) 
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SR= 60.2 mph (Exhibit 13-11) 

S0= 65.0 mph (Exhibit 13-11) 
S = 61.0 mph (Exhibit 13-13) 

SR= mph (Exhibit 13-12) 

S0= mph (Exhibit 13-12) 

S = mph (Exhibit 13-13) 
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                         RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information 
Analyst SP  Freeway/Dir of Travel I-4 EB  
Agency or Company HDR Inc.  Junction CD System Off Ramp  
Date Performed 8/21/2014 11:27:50 AM  Jurisdiction FDOT  
Analysis Time Period PM  Analysis Year 2020  
Project Description    I-4 SAMR Re-Eval 

Inputs
Upstream Adj Ramp

Yes On

No Off

Lup =   ft 

Vu =  veh/h 

Freeway Number of Lanes, N 3 

Ramp Number of Lanes, N 2 

Acceleration Lane Length, LA

Deceleration Lane Length LD 975 

Freeway Volume, VF 6974 

Ramp Volume, VR 883 

Freeway Free-Flow Speed, SFF 65.0 

Ramp Free-Flow Speed, SFR 35.0 

Downstream Adj 
Ramp

Yes On

No Off

Ldown =   ft 

VD =  veh/h

Conversion to pc/h Under Base Conditions
 (pc/h) V 

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp
 Freeway 6974   0.95  Level  3  0  0.985  0.85  8766  
 Ramp 883   0.95  Level  3  0  0.985  0.85  1110  
 UpStream          
 DownStream          

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )

LEQ =  (Equation 13-6 or 13-7)
PFM =  using Equation   (Exhibit 13-6) 

V12 =  pc/h 
V3 or Vav34  pc/h (Equation 13-14 or 13-17)
 Is V3 or Vav34 > 2,700 pc/h? Yes No 
 Is V3 or Vav34 > 1.5 * V12/2 Yes No 

If Yes,V12a =  pc/h (Equation 13-16, 13-18, or 
13-19)

      V12 = VR + (VF - VR)PFD
LEQ =  (Equation 13-12 or 13-13) 
PFD = 0.450  using Equation (Exhibit 13-7) 

V12 = 4555  pc/h 
V3 or Vav34 4211  pc/h (Equation 13-14 or 13-17)
 Is V3 or Vav34 > 2,700 pc/h? Yes No 
 Is V3 or Vav34 > 1.5 * V12/2 Yes No 

If Yes,V12a = 6066  pc/h (Equation 13-16, 13-18, 
or 13-19)

Capacity Checks Capacity Checks
 Actual Capacity LOS F?  Actual Capacity LOS F?

VFO   Exhibit 13-8   

VF 8766  Exhibit 13-8 7050 Yes  
VFO = VF - VR 7656  Exhibit 13-8 7050 Yes  

VR 1110  Exhibit 13-10 4000 No  

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
 Actual Max Desirable Violation? Actual Max Desirable Violation? 

VR12   Exhibit 13-8   V12 4555  Exhibit 13-8 4400:All Yes  
Level of Service Determination (if not F) Level of Service Determination (if not F)

DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA

DR = (pc/mi/ln) 
LOS = (Exhibit 13-2) 

DR = 4.252 + 0.0086 V12 - 0.009 LD

DR = 31.9 (pc/mi/ln)
LOS = F (Exhibit 13-2) 

Speed Determination Speed Determination
MS = (Exibit 13-11) 
SR= mph (Exhibit 13-11) 
S0= mph (Exhibit 13-11) 
S = mph (Exhibit 13-13) 

Ds = 0.528 (Exhibit 13-12) 
SR= 52.9 mph (Exhibit 13-12) 
S0= 64.7 mph (Exhibit 13-12) 
S = 56.0 mph (Exhibit 13-13) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information 
Analyst SP  Freeway/Dir of Travel I-4 EB  
Agency or Company HDR Inc.  Junction  
Date Performed 8/21/2014 11:27:50 AM  Jurisdiction FDOT  
Analysis Time Period PM  Analysis Year 2020  
Project Description    I-4 SAMR Re-Eval 

Inputs
Upstream Adj Ramp

Yes On

No Off

Lup = 5752   ft 

Vu = 1310  veh/h 

Freeway Number of Lanes, N 3 

Ramp Number of Lanes, N 1 

Acceleration Lane Length, LA 1500 

Deceleration Lane Length LD

Freeway Volume, VF 4548 

Ramp Volume, VR 1808 

Freeway Free-Flow Speed, SFF 65.0 

Ramp Free-Flow Speed, SFR 50.0 

Downstream Adj 
Ramp

Yes On

No Off

Ldown =   ft 

VD =  veh/h

Conversion to pc/h Under Base Conditions
 (pc/h) V 

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 4548   0.95  Level  3  0  0.985  0.85  5717  
 Ramp 1808   0.95  Level  3  0  0.985  0.85  2273  
 UpStream 1310   0.95  Level  3  0  0.985  0.85  1647  
 DownStream          

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )

LEQ = 2588.86   (Equation 13-6 or 13-7)
PFM = 0.619   using Equation  (Exhibit 13-6) 

V12 = 3542   pc/h 

V3 or Vav34
2175   pc/h (Equation 13-14 or 13-
17)

 Is V3 or Vav34 > 2,700 pc/h? Yes No 
 Is V3 or Vav34 > 1.5 * V12/2 Yes No 

If Yes,V12a =   pc/h (Equation 13-16, 13-18, or 
13-19)

      V12 = VR + (VF - VR)PFD
LEQ =   (Equation 13-12 or 13-13) 
PFD =   using Equation (Exhibit 13-7) 

V12 =   pc/h 
V3 or Vav34   pc/h (Equation 13-14 or 13-17)

 Is V3 or Vav34 > 2,700 pc/h? Yes No 
 Is V3 or Vav34 > 1.5 * V12/2 Yes No 

If Yes,V12a =   pc/h (Equation 13-16, 13-18, or 
13-19)

Capacity Checks Capacity Checks
 Actual Capacity LOS F?  Actual Capacity LOS F?

VFO 7990  Exhibit 13-8  Yes 

VF  Exhibit 13-8   
VFO = VF - VR  Exhibit 13-8   

VR  Exhibit 13-
10  

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
 Actual Max Desirable Violation? Actual Max Desirable Violation? 

VR12 5815   Exhibit 13-8 4600:All Yes V12  Exhibit 13-8   

Level of Service Determination (if not F) Level of Service Determination (if not F)
DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA

DR = 40.4 (pc/mi/ln) 

LOS = F (Exhibit 13-2) 

DR = 4.252 + 0.0086 V12 - 0.009 LD

DR = (pc/mi/ln)
LOS = (Exhibit 13-2) 

Speed Determination Speed Determination
MS = 1.479 (Exibit 13-11) Ds = (Exhibit 13-12) 
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SR= 31.0 mph (Exhibit 13-11) 

S0= 59.0 mph (Exhibit 13-11) 
S = 35.6 mph (Exhibit 13-13) 

SR= mph (Exhibit 13-12) 

S0= mph (Exhibit 13-12) 

S = mph (Exhibit 13-13) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information 
Analyst SP  Freeway/Dir of Travel I-4 EB  
Agency or Company HDR Inc.  Junction  
Date Performed 8/21/2014 11:27:50 AM  Jurisdiction FDOT  
Analysis Time Period PM  Analysis Year 2020  
Project Description    I-4 SAMR Re-Eval 

Inputs
Upstream Adj Ramp

Yes On

No Off

Lup =   ft 

Vu =  veh/h 

Freeway Number of Lanes, N 3 

Ramp Number of Lanes, N 1 

Acceleration Lane Length, LA 1500 

Deceleration Lane Length LD

Freeway Volume, VF 4548 

Ramp Volume, VR 1808 

Freeway Free-Flow Speed, SFF 65.0 

Ramp Free-Flow Speed, SFR 50.0 

Downstream Adj 
Ramp

Yes On

No Off

Ldown = 2604   ft 

VD = 2013  veh/h

Conversion to pc/h Under Base Conditions
 (pc/h) V 

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 4548   0.95  Level  3  0  0.985  0.85  5717  
 Ramp 1808   0.95  Level  3  0  0.985  0.85  2273  
 UpStream          
 DownStream 2013   0.95  Level  3  0  0.985  0.85  2530  

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )

LEQ =   (Equation 13-6 or 13-7)
PFM = 0.619   using Equation  (Exhibit 13-6) 

V12 = 3542   pc/h 

V3 or Vav34
2175   pc/h (Equation 13-14 or 13-
17)

 Is V3 or Vav34 > 2,700 pc/h? Yes No 
 Is V3 or Vav34 > 1.5 * V12/2 Yes No 

If Yes,V12a =   pc/h (Equation 13-16, 13-18, or 
13-19)

      V12 = VR + (VF - VR)PFD
LEQ =   (Equation 13-12 or 13-13) 
PFD =   using Equation (Exhibit 13-7) 

V12 =   pc/h 
V3 or Vav34   pc/h (Equation 13-14 or 13-17)

 Is V3 or Vav34 > 2,700 pc/h? Yes No 
 Is V3 or Vav34 > 1.5 * V12/2 Yes No 

If Yes,V12a =   pc/h (Equation 13-16, 13-18, or 
13-19)

Capacity Checks Capacity Checks
 Actual Capacity LOS F?  Actual Capacity LOS F?

VFO 7990  Exhibit 13-8  Yes 

VF  Exhibit 13-8   
VFO = VF - VR  Exhibit 13-8   

VR  Exhibit 13-
10  

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
 Actual Max Desirable Violation? Actual Max Desirable Violation? 

VR12 5815   Exhibit 13-8 4600:All Yes V12  Exhibit 13-8   

Level of Service Determination (if not F) Level of Service Determination (if not F)
DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA

DR = 40.4 (pc/mi/ln) 

LOS = F (Exhibit 13-2) 

DR = 4.252 + 0.0086 V12 - 0.009 LD

DR = (pc/mi/ln)
LOS = (Exhibit 13-2) 

Speed Determination Speed Determination
MS = 1.479 (Exibit 13-11) Ds = (Exhibit 13-12) 
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SR= 31.0 mph (Exhibit 13-11) 

S0= 59.0 mph (Exhibit 13-11) 
S = 35.6 mph (Exhibit 13-13) 

SR= mph (Exhibit 13-12) 

S0= mph (Exhibit 13-12) 

S = mph (Exhibit 13-13) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information 
Analyst SP  Freeway/Dir of Travel I-4 EB  
Agency or Company HDR Inc.  Junction I-4 On Ramp from SR 536  
Date Performed 8/21/2014 11:27:50 AM  Jurisdiction FDOT  
Analysis Time Period PM  Analysis Year 2020  
Project Description    I-4 SAMR Re-Eval 

Inputs
Upstream Adj Ramp

Yes On

No Off

Lup =   ft 

Vu =  veh/h 

Freeway Number of Lanes, N 4 

Ramp Number of Lanes, N 2 

Acceleration Lane Length, LA 600 

Deceleration Lane Length LD

Freeway Volume, VF 6356 

Ramp Volume, VR 2013 

Freeway Free-Flow Speed, SFF 65.0 

Ramp Free-Flow Speed, SFR 50.0 

Downstream Adj 
Ramp

Yes On

No Off

Ldown =   ft 

VD =  veh/h

Conversion to pc/h Under Base Conditions
 (pc/h) V 

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 6356   0.95  Level  3  0  0.985  0.85  7989  
 Ramp 2013   0.95  Level  3  0  0.985  0.85  2530  
 UpStream          
 DownStream          

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )

LEQ =   (Equation 13-6 or 13-7)
PFM = 0.209   using Equation  (Exhibit 13-6) 

V12 = 1670   pc/h 

V3 or Vav34
3159   pc/h (Equation 13-14 or 13-
17)

 Is V3 or Vav34 > 2,700 pc/h? Yes No 
 Is V3 or Vav34 > 1.5 * V12/2 Yes No 

If Yes,V12a = 3195   pc/h (Equation 13-16, 13-
18, or 13-19)

      V12 = VR + (VF - VR)PFD
LEQ =   (Equation 13-12 or 13-13) 
PFD =   using Equation (Exhibit 13-7) 

V12 =   pc/h 
V3 or Vav34   pc/h (Equation 13-14 or 13-17)

 Is V3 or Vav34 > 2,700 pc/h? Yes No 
 Is V3 or Vav34 > 1.5 * V12/2 Yes No 

If Yes,V12a =   pc/h (Equation 13-16, 13-18, or 
13-19)

Capacity Checks Capacity Checks
 Actual Capacity LOS F?  Actual Capacity LOS F?

VFO 10519  Exhibit 13-8  Yes 

VF  Exhibit 13-8  

VFO = VF - VR  Exhibit 13-8   

VR  Exhibit 13-
10   

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
 Actual Max Desirable Violation?  Actual Max Desirable Violation? 

VR12 5725   Exhibit 13-8 4600:All Yes V12  Exhibit 13-8  

Level of Service Determination (if not F) Level of Service Determination (if not F)
DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA

DR = 32.0 (pc/mi/ln) 

LOS = F (Exhibit 13-2) 

DR = 4.252 + 0.0086 V12 - 0.009 LD

DR = (pc/mi/ln)
LOS = (Exhibit 13-2) 

Speed Determination Speed Determination
MS = 1.246 (Exibit 13-11) Ds = (Exhibit 13-12) 
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SR= 36.3 mph (Exhibit 13-11) 

S0= 57.9 mph (Exhibit 13-11) 
S = 43.8 mph (Exhibit 13-13) 

SR= mph (Exhibit 13-12) 

S0= mph (Exhibit 13-12) 

S = mph (Exhibit 13-13) 
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                         RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information 
Analyst SP  Freeway/Dir of Travel I-4 EB  
Agency or Company HDR Inc.  Junction SR 535 Off Ramp  
Date Performed 8/21/2014 11:27:50 AM  Jurisdiction FDOT  
Analysis Time Period PM  Analysis Year 2020  
Project Description    I-4 SAMR Re-Eval 

Inputs
Upstream Adj Ramp

Yes On

No Off

Lup = 4352   ft 

Vu = 2013  veh/h 

Freeway Number of Lanes, N 3 

Ramp Number of Lanes, N 2 

Acceleration Lane Length, LA

Deceleration Lane Length LD 1500 

Freeway Volume, VF 8369 

Ramp Volume, VR 1395 

Freeway Free-Flow Speed, SFF 65.0 

Ramp Free-Flow Speed, SFR 35.0 

Downstream Adj 
Ramp

Yes On

No Off

Ldown =   ft 

VD =  veh/h

Conversion to pc/h Under Base Conditions
 (pc/h) V 

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp
 Freeway 8369   0.95  Level  3  0  0.985  0.85  10520  
 Ramp 1395   0.95  Level  3  0  0.985  0.85  1753  
 UpStream 2013   0.95  Level  3  0  0.985  0.85  2530  
 DownStream          

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )

LEQ =  (Equation 13-6 or 13-7)
PFM =  using Equation   (Exhibit 13-6) 

V12 =  pc/h 
V3 or Vav34  pc/h (Equation 13-14 or 13-17)
 Is V3 or Vav34 > 2,700 pc/h? Yes No 
 Is V3 or Vav34 > 1.5 * V12/2 Yes No 

If Yes,V12a =  pc/h (Equation 13-16, 13-18, or 
13-19)

      V12 = VR + (VF - VR)PFD 
LEQ =  (Equation 13-12 or 13-13) 
PFD = 0.450  using Equation (Exhibit 13-7) 

V12 = 5698  pc/h 
V3 or Vav34 4822  pc/h (Equation 13-14 or 13-17)
 Is V3 or Vav34 > 2,700 pc/h? Yes No 
 Is V3 or Vav34 > 1.5 * V12/2 Yes No 

If Yes,V12a = 7820  pc/h (Equation 13-16, 13-18, 
or 13-19)

Capacity Checks Capacity Checks
 Actual Capacity LOS F?  Actual Capacity LOS F?

VFO   Exhibit 13-8   

VF 10520  Exhibit 13-8 7050 Yes  
VFO = VF - VR 8767  Exhibit 13-8 7050  Yes  

VR 1753  Exhibit 13-10 4000 No  

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
 Actual Max Desirable Violation? Actual Max Desirable Violation? 

VR12   Exhibit 13-8   V12 5698  Exhibit 13-8 4400:All Yes  
Level of Service Determination (if not F) Level of Service Determination (if not F)

DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA

DR = (pc/mi/ln) 
LOS = (Exhibit 13-2) 

DR = 4.252 + 0.0086 V12 - 0.009 LD 
DR = 44.5 (pc/mi/ln) 
LOS = F (Exhibit 13-2) 

Speed Determination Speed Determination
MS = (Exibit 13-11) 
SR= mph (Exhibit 13-11) 
S0= mph (Exhibit 13-11) 
S = mph (Exhibit 13-13) 

Ds = 0.586 (Exhibit 13-12) 
SR= 51.5 mph (Exhibit 13-12) 
S0= 64.7 mph (Exhibit 13-12) 
S = 54.4 mph (Exhibit 13-13) 
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                         RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information 
Analyst SP  Freeway/Dir of Travel I-4 EB  
Agency or Company HDR Inc.  Junction SR 535 Off Ramp  
Date Performed 8/21/2014 11:27:50 AM  Jurisdiction FDOT  
Analysis Time Period PM  Analysis Year 2020  
Project Description    I-4 SAMR Re-Eval 

Inputs
Upstream Adj Ramp

Yes On

No Off

Lup =   ft 

Vu =  veh/h 

Freeway Number of Lanes, N 3 

Ramp Number of Lanes, N 2 

Acceleration Lane Length, LA

Deceleration Lane Length LD 1500 

Freeway Volume, VF 8369 

Ramp Volume, VR 1395 

Freeway Free-Flow Speed, SFF 65.0 

Ramp Free-Flow Speed, SFR 35.0 

Downstream Adj 
Ramp

Yes On

No Off

Ldown = 1000   ft 

VD = 883  veh/h

Conversion to pc/h Under Base Conditions
 (pc/h) V 

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp
 Freeway 8369   0.95  Level  3  0  0.985  0.85  10520  
 Ramp 1395   0.95  Level  3  0  0.985  0.85  1753  
 UpStream          
 DownStream 883   0.95  Level  3  0  0.985  0.85  1110  

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )

LEQ =  (Equation 13-6 or 13-7)
PFM =  using Equation   (Exhibit 13-6) 

V12 =  pc/h 
V3 or Vav34  pc/h (Equation 13-14 or 13-17)
 Is V3 or Vav34 > 2,700 pc/h? Yes No 
 Is V3 or Vav34 > 1.5 * V12/2 Yes No 

If Yes,V12a =  pc/h (Equation 13-16, 13-18, or 
13-19)

      V12 = VR + (VF - VR)PFD 
LEQ =  (Equation 13-12 or 13-13) 
PFD = 0.450  using Equation (Exhibit 13-7) 

V12 = 5698  pc/h 
V3 or Vav34 4822  pc/h (Equation 13-14 or 13-17)
 Is V3 or Vav34 > 2,700 pc/h? Yes No 
 Is V3 or Vav34 > 1.5 * V12/2 Yes No 

If Yes,V12a = 7820  pc/h (Equation 13-16, 13-18, 
or 13-19)

Capacity Checks Capacity Checks
 Actual Capacity LOS F?  Actual Capacity LOS F?

VFO   Exhibit 13-8   

VF 10520  Exhibit 13-8 7050 Yes  
VFO = VF - VR 8767  Exhibit 13-8 7050  Yes  

VR 1753  Exhibit 13-10 4000 No  

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
 Actual Max Desirable Violation? Actual Max Desirable Violation? 

VR12   Exhibit 13-8   V12 5698  Exhibit 13-8 4400:All Yes  
Level of Service Determination (if not F) Level of Service Determination (if not F)

DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA

DR = (pc/mi/ln) 
LOS = (Exhibit 13-2) 

DR = 4.252 + 0.0086 V12 - 0.009 LD 
DR = 44.5 (pc/mi/ln) 
LOS = F (Exhibit 13-2) 

Speed Determination Speed Determination
MS = (Exibit 13-11) 
SR= mph (Exhibit 13-11) 
S0= mph (Exhibit 13-11) 
S = mph (Exhibit 13-13) 

Ds = 0.586 (Exhibit 13-12) 
SR= 51.5 mph (Exhibit 13-12) 
S0= 64.7 mph (Exhibit 13-12) 
S = 54.4 mph (Exhibit 13-13) 
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                         RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information 
Analyst SP  Freeway/Dir of Travel I-4 EB  
Agency or Company HDR Inc.  Junction SR 536 Off Ramp  
Date Performed 8/21/2014 11:27:50 AM  Jurisdiction FDOT  
Analysis Time Period PM  Analysis Year 2020  
Project Description    I-4 SAMR Re-Eval 

Inputs
Upstream Adj Ramp

Yes On

No Off

Lup =   ft 

Vu =  veh/h 

Freeway Number of Lanes, N 3 

Ramp Number of Lanes, N 2 

Acceleration Lane Length, LA

Deceleration Lane Length LD 1500 

Freeway Volume, VF 5858 

Ramp Volume, VR 1310 

Freeway Free-Flow Speed, SFF 65.0 

Ramp Free-Flow Speed, SFR 35.0 

Downstream Adj 
Ramp

Yes On

No Off

Ldown =   ft 

VD =  veh/h

Conversion to pc/h Under Base Conditions
 (pc/h) V 

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp
 Freeway 5858   0.95  Level  3  0  0.985  0.85  7363  
 Ramp 1310   0.95  Level  3  0  0.985  0.85  1647  
 UpStream          
 DownStream          

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )

LEQ =  (Equation 13-6 or 13-7)
PFM =  using Equation   (Exhibit 13-6) 

V12 =  pc/h 
V3 or Vav34  pc/h (Equation 13-14 or 13-17)
 Is V3 or Vav34 > 2,700 pc/h? Yes No 
 Is V3 or Vav34 > 1.5 * V12/2 Yes No 

If Yes,V12a =  pc/h (Equation 13-16, 13-18, or 
13-19)

      V12 = VR + (VF - VR)PFD
LEQ =  (Equation 13-12 or 13-13) 
PFD = 0.450  using Equation (Exhibit 13-7) 

V12 = 4219  pc/h 
V3 or Vav34 3144  pc/h (Equation 13-14 or 13-17)
 Is V3 or Vav34 > 2,700 pc/h? Yes No 
 Is V3 or Vav34 > 1.5 * V12/2 Yes No 

If Yes,V12a = 4663  pc/h (Equation 13-16, 13-18, 
or 13-19)

Capacity Checks Capacity Checks
 Actual Capacity LOS F?  Actual Capacity LOS F?

VFO   Exhibit 13-8   

VF 7363  Exhibit 13-8 7050 Yes  
VFO = VF - VR 5716  Exhibit 13-8 7050 No  

VR 1647  Exhibit 13-10 4000 No  

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
 Actual Max Desirable Violation? Actual Max Desirable Violation? 

VR12   Exhibit 13-8   V12 4219  Exhibit 13-8 4400:All No  
Level of Service Determination (if not F) Level of Service Determination (if not F)

DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA

DR = (pc/mi/ln) 
LOS = (Exhibit 13-2) 

DR = 4.252 + 0.0086 V12 - 0.009 LD

DR = 17.4 (pc/mi/ln)
LOS = F (Exhibit 13-2) 

Speed Determination Speed Determination
MS = (Exibit 13-11) 
SR= mph (Exhibit 13-11) 
S0= mph (Exhibit 13-11) 
S = mph (Exhibit 13-13) 

Ds = 0.576 (Exhibit 13-12) 
SR= 51.7 mph (Exhibit 13-12) 
S0= 64.7 mph (Exhibit 13-12) 
S = 55.8 mph (Exhibit 13-13) 
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                         RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information 
Analyst SP  Freeway/Dir of Travel I-4 WB  
Agency or Company HDR Inc.  Junction 13 US 192 Off Ramp  
Date Performed 8/21/2014 11:27:50 AM  Jurisdiction FDOT  
Analysis Time Period PM  Analysis Year 2020  
Project Description    I-4 SAMR Re-Eval 

Inputs
Upstream Adj Ramp

Yes On

No Off

Lup =   ft 

Vu =  veh/h 

Freeway Number of Lanes, N 3 

Ramp Number of Lanes, N 2 

Acceleration Lane Length, LA

Deceleration Lane Length LD 1500 

Freeway Volume, VF 3980 

Ramp Volume, VR 1930 

Freeway Free-Flow Speed, SFF 65.0 

Ramp Free-Flow Speed, SFR 35.0 

Downstream Adj 
Ramp

Yes On

No Off

Ldown =   ft 

VD =  veh/h

Conversion to pc/h Under Base Conditions
 (pc/h) V 

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp
 Freeway 3980   0.95  Level  3  0  0.985  0.85  5003  
 Ramp 1930   0.95  Level  3  0  0.985  0.85  2426  
 UpStream          
 DownStream          

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )

LEQ =  (Equation 13-6 or 13-7)
PFM =  using Equation   (Exhibit 13-6) 

V12 =  pc/h 
V3 or Vav34  pc/h (Equation 13-14 or 13-17)
 Is V3 or Vav34 > 2,700 pc/h? Yes No 
 Is V3 or Vav34 > 1.5 * V12/2 Yes No 

If Yes,V12a =  pc/h (Equation 13-16, 13-18, or 
13-19)

      V12 = VR + (VF - VR)PFD
LEQ =  (Equation 13-12 or 13-13) 
PFD = 0.450  using Equation (Exhibit 13-7) 

V12 = 3586  pc/h 
V3 or Vav34 1417  pc/h (Equation 13-14 or 13-17)
 Is V3 or Vav34 > 2,700 pc/h? Yes No 
 Is V3 or Vav34 > 1.5 * V12/2 Yes No 

If Yes,V12a =  pc/h (Equation 13-16, 13-18, or 13-
19)

Capacity Checks Capacity Checks
 Actual Capacity LOS F?  Actual Capacity LOS F?

VFO   Exhibit 13-8   

VF 5003  Exhibit 13-8 7050 No  
VFO = VF - VR 2577  Exhibit 13-8 7050 No  

VR 2426  Exhibit 13-10 4000 No  

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
 Actual Max Desirable Violation? Actual Max Desirable Violation? 

VR12   Exhibit 13-8   V12 3586  Exhibit 13-8 4400:All No  
Level of Service Determination (if not F) Level of Service Determination (if not F)

DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA

DR = (pc/mi/ln) 
LOS = (Exhibit 13-2) 

DR = 4.252 + 0.0086 V12 - 0.009 LD

DR = 8.1 (pc/mi/ln)
LOS = A (Exhibit 13-2) 

Speed Determination Speed Determination
MS = (Exibit 13-11) 
SR= mph (Exhibit 13-11) 
S0= mph (Exhibit 13-11) 
S = mph (Exhibit 13-13) 

Ds = 0.646 (Exhibit 13-12) 
SR= 50.1 mph (Exhibit 13-12) 
S0= 69.7 mph (Exhibit 13-12) 
S = 54.5 mph (Exhibit 13-13) 
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                         RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information 
Analyst SP  Freeway/Dir of Travel I-4 WB  
Agency or Company HDR Inc.  Junction 98 HOV Off at SR 536  
Date Performed 8/21/2014 11:27:50 AM  Jurisdiction FDOT  
Analysis Time Period PM  Analysis Year 2020  
Project Description    I-4 SAMR Re-Eval 

Inputs
Upstream Adj Ramp

Yes On

No Off

Lup = 9400   ft 

Vu = 0  veh/h 

Freeway Number of Lanes, N 4 

Ramp Number of Lanes, N 1 

Acceleration Lane Length, LA

Deceleration Lane Length LD 1320 

Freeway Volume, VF 1506 

Ramp Volume, VR 886 

Freeway Free-Flow Speed, SFF 65.0 

Ramp Free-Flow Speed, SFR 35.0 

Downstream Adj 
Ramp

Yes On

No Off

Ldown =   ft 

VD =  veh/h

Conversion to pc/h Under Base Conditions
 (pc/h) V 

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp
 Freeway 1506   0.95  Level  10  0  0.952  0.85  1958  
 Ramp 886   0.95  Level  10  0  0.952  0.85  1152  
 UpStream 0   0.94  Level  0  0  1.000  0.85  0  
 DownStream          

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )

LEQ =  (Equation 13-6 or 13-7)
PFM =  using Equation   (Exhibit 13-6) 

V12 =  pc/h 
V3 or Vav34  pc/h (Equation 13-14 or 13-17)
 Is V3 or Vav34 > 2,700 pc/h? Yes No 
 Is V3 or Vav34 > 1.5 * V12/2 Yes No 

If Yes,V12a =  pc/h (Equation 13-16, 13-18, or 
13-19)

      V12 = VR + (VF - VR)PFD
LEQ =  (Equation 13-12 or 13-13) 
PFD = 0.436  using Equation (Exhibit 13-7) 

V12 = 1503  pc/h 
V3 or Vav34 227  pc/h (Equation 13-14 or 13-17)
 Is V3 or Vav34 > 2,700 pc/h? Yes No 
 Is V3 or Vav34 > 1.5 * V12/2 Yes No 

If Yes,V12a =  pc/h (Equation 13-16, 13-18, or 13-
19)

Capacity Checks Capacity Checks
 Actual Capacity LOS F?  Actual Capacity LOS F?

VFO   Exhibit 13-8   

VF 1958  Exhibit 13-8 9400 No  
VFO = VF - VR 806  Exhibit 13-8 9400  No  

VR 1152  Exhibit 13-10 2000 No  

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
 Actual Max Desirable Violation? Actual Max Desirable Violation? 

VR12   Exhibit 13-8   V12 1503  Exhibit 13-8 4400:All No  
Level of Service Determination (if not F) Level of Service Determination (if not F)

DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA

DR = (pc/mi/ln) 
LOS = (Exhibit 13-2) 

DR = 4.252 + 0.0086 V12 - 0.009 LD 
DR = 5.3 (pc/mi/ln) 
LOS = A (Exhibit 13-2) 

Speed Determination Speed Determination
MS = (Exibit 13-11) 
SR= mph (Exhibit 13-11) 
S0= mph (Exhibit 13-11) 
S = mph (Exhibit 13-13) 

Ds = 0.532 (Exhibit 13-12) 
SR= 52.8 mph (Exhibit 13-12) 
S0= 71.3 mph (Exhibit 13-12) 
S = 56.2 mph (Exhibit 13-13) 
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                         RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information 
Analyst SP  Freeway/Dir of Travel I-4 WB  
Agency or Company HDR Inc.  Junction 98 HOV Off at SR 536  
Date Performed 8/21/2014 11:27:50 AM  Jurisdiction FDOT  
Analysis Time Period PM  Analysis Year 2020  
Project Description    I-4 SAMR Re-Eval 

Inputs
Upstream Adj Ramp

Yes On

No Off

Lup =   ft 

Vu =  veh/h 

Freeway Number of Lanes, N 4 

Ramp Number of Lanes, N 1 

Acceleration Lane Length, LA

Deceleration Lane Length LD 1320 

Freeway Volume, VF 1506 

Ramp Volume, VR 886 

Freeway Free-Flow Speed, SFF 65.0 

Ramp Free-Flow Speed, SFR 35.0 

Downstream Adj 
Ramp

Yes On

No Off

Ldown = 0   ft 

VD = 387  veh/h

Conversion to pc/h Under Base Conditions
 (pc/h) V 

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp
 Freeway 1506   0.95  Level  10  0  0.952  0.85  1958  
 Ramp 886   0.95  Level  10  0  0.952  0.85  1152  
 UpStream          
 DownStream 387   0.95  Level  10  0  0.952  0.85  503  

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )

LEQ =  (Equation 13-6 or 13-7)
PFM =  using Equation   (Exhibit 13-6) 

V12 =  pc/h 
V3 or Vav34  pc/h (Equation 13-14 or 13-17)
 Is V3 or Vav34 > 2,700 pc/h? Yes No 
 Is V3 or Vav34 > 1.5 * V12/2 Yes No 

If Yes,V12a =  pc/h (Equation 13-16, 13-18, or 
13-19)

      V12 = VR + (VF - VR)PFD
LEQ =  (Equation 13-12 or 13-13) 
PFD = 0.436  using Equation (Exhibit 13-7) 

V12 = 1503  pc/h 
V3 or Vav34 227  pc/h (Equation 13-14 or 13-17)
 Is V3 or Vav34 > 2,700 pc/h? Yes No 
 Is V3 or Vav34 > 1.5 * V12/2 Yes No 

If Yes,V12a =  pc/h (Equation 13-16, 13-18, or 13-
19)

Capacity Checks Capacity Checks
 Actual Capacity LOS F?  Actual Capacity LOS F?

VFO   Exhibit 13-8   

VF 1958  Exhibit 13-8 9400 No  
VFO = VF - VR 806  Exhibit 13-8 9400  No  

VR 1152  Exhibit 13-10 2000 No  

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
 Actual Max Desirable Violation? Actual Max Desirable Violation? 

VR12   Exhibit 13-8   V12 1503  Exhibit 13-8 4400:All No  
Level of Service Determination (if not F) Level of Service Determination (if not F)

DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA

DR = (pc/mi/ln) 
LOS = (Exhibit 13-2) 

DR = 4.252 + 0.0086 V12 - 0.009 LD 
DR = 5.3 (pc/mi/ln) 
LOS = A (Exhibit 13-2) 

Speed Determination Speed Determination
MS = (Exibit 13-11) 
SR= mph (Exhibit 13-11) 
S0= mph (Exhibit 13-11) 
S = mph (Exhibit 13-13) 

Ds = 0.532 (Exhibit 13-12) 
SR= 52.8 mph (Exhibit 13-12) 
S0= 71.3 mph (Exhibit 13-12) 
S = 56.2 mph (Exhibit 13-13) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information 
Analyst SP  Freeway/Dir of Travel I-4 WB  
Agency or Company HDR Inc.  Junction 99 HOV On S of SR 536  
Date Performed 8/21/2014 11:27:50 AM  Jurisdiction FDOT  
Analysis Time Period PM  Analysis Year 2020  
Project Description    I-4 SAMR Re-Eval 

Inputs
Upstream Adj Ramp

Yes On

No Off

Lup = 1000   ft 

Vu = 886  veh/h 

Freeway Number of Lanes, N 3 

Ramp Number of Lanes, N 1 

Acceleration Lane Length, LA 1320 

Deceleration Lane Length LD

Freeway Volume, VF 620 

Ramp Volume, VR 387 

Freeway Free-Flow Speed, SFF 65.0 

Ramp Free-Flow Speed, SFR 50.0 

Downstream Adj 
Ramp

Yes On

No Off

Ldown =   ft 

VD =  veh/h

Conversion to pc/h Under Base Conditions
 (pc/h) V 

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 620   0.95  Level  10  0  0.952  0.85  806  
 Ramp 387   0.95  Level  10  0  0.952  0.85  503  
 UpStream 886   0.95  Level  10  0  0.952  0.85  1152  
 DownStream          

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )

LEQ = 1079.21   (Equation 13-6 or 13-7)
PFM = 0.609   using Equation  (Exhibit 13-6) 

V12 = 491   pc/h 

V3 or Vav34
315   pc/h (Equation 13-14 or 13-
17)

 Is V3 or Vav34 > 2,700 pc/h? Yes No 
 Is V3 or Vav34 > 1.5 * V12/2 Yes No 

If Yes,V12a =   pc/h (Equation 13-16, 13-18, or 
13-19)

      V12 = VR + (VF - VR)PFD
LEQ =   (Equation 13-12 or 13-13) 
PFD =   using Equation (Exhibit 13-7) 

V12 =   pc/h 
V3 or Vav34   pc/h (Equation 13-14 or 13-17)

 Is V3 or Vav34 > 2,700 pc/h? Yes No 
 Is V3 or Vav34 > 1.5 * V12/2 Yes No 

If Yes,V12a =   pc/h (Equation 13-16, 13-18, or 
13-19)

Capacity Checks Capacity Checks
 Actual Capacity LOS F?  Actual Capacity LOS F?

VFO 1309  Exhibit 13-8  No 

VF  Exhibit 13-8   
VFO = VF - VR  Exhibit 13-8   

VR  Exhibit 13-
10  

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
 Actual Max Desirable Violation? Actual Max Desirable Violation? 

VR12 994   Exhibit 13-8 4600:All No V12  Exhibit 13-8   

Level of Service Determination (if not F) Level of Service Determination (if not F)
DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA

DR = 4.7 (pc/mi/ln) 

LOS = A (Exhibit 13-2) 

DR = 4.252 + 0.0086 V12 - 0.009 LD

DR = (pc/mi/ln)
LOS = (Exhibit 13-2) 

Speed Determination Speed Determination
MS = 0.200 (Exibit 13-11) Ds = (Exhibit 13-12) 
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SR= 60.4 mph (Exhibit 13-11) 

S0= 65.0 mph (Exhibit 13-11) 
S = 61.5 mph (Exhibit 13-13) 

SR= mph (Exhibit 13-12) 

S0= mph (Exhibit 13-12) 

S = mph (Exhibit 13-13) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information 
Analyst SP  Freeway/Dir of Travel I-4 WB  
Agency or Company HDR Inc.  Junction 99 HOV On S of SR 536  
Date Performed 8/21/2014 11:27:50 AM  Jurisdiction FDOT  
Analysis Time Period PM  Analysis Year 2020  
Project Description    I-4 SAMR Re-Eval 

Inputs
Upstream Adj Ramp

Yes On

No Off

Lup =   ft 

Vu =  veh/h 

Freeway Number of Lanes, N 3 

Ramp Number of Lanes, N 1 

Acceleration Lane Length, LA 1320 

Deceleration Lane Length LD

Freeway Volume, VF 620 

Ramp Volume, VR 387 

Freeway Free-Flow Speed, SFF 65.0 

Ramp Free-Flow Speed, SFR 50.0 

Downstream Adj 
Ramp

Yes On

No Off

Ldown = 9400   ft 

VD = 0  veh/h

Conversion to pc/h Under Base Conditions
 (pc/h) V 

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 620   0.95  Level  10  0  0.952  0.85  806  
 Ramp 387   0.95  Level  10  0  0.952  0.85  503  
 UpStream          
 DownStream 0   0.94  Level  0  0  1.000  0.85  0  

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )

LEQ =   (Equation 13-6 or 13-7)
PFM = 0.614   using Equation  (Exhibit 13-6) 

V12 = 495   pc/h 

V3 or Vav34
311   pc/h (Equation 13-14 or 13-
17)

 Is V3 or Vav34 > 2,700 pc/h? Yes No 
 Is V3 or Vav34 > 1.5 * V12/2 Yes No 

If Yes,V12a =   pc/h (Equation 13-16, 13-18, or 
13-19)

      V12 = VR + (VF - VR)PFD
LEQ =   (Equation 13-12 or 13-13) 
PFD =   using Equation (Exhibit 13-7) 

V12 =   pc/h 
V3 or Vav34   pc/h (Equation 13-14 or 13-17)

 Is V3 or Vav34 > 2,700 pc/h? Yes No 
 Is V3 or Vav34 > 1.5 * V12/2 Yes No 

If Yes,V12a =   pc/h (Equation 13-16, 13-18, or 
13-19)

Capacity Checks Capacity Checks
 Actual Capacity LOS F?  Actual Capacity LOS F?

VFO 1309  Exhibit 13-8  No 

VF  Exhibit 13-8   
VFO = VF - VR  Exhibit 13-8   

VR  Exhibit 13-
10  

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
 Actual Max Desirable Violation? Actual Max Desirable Violation? 

VR12 998   Exhibit 13-8 4600:All No V12  Exhibit 13-8   

Level of Service Determination (if not F) Level of Service Determination (if not F)
DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA

DR = 4.8 (pc/mi/ln) 

LOS = A (Exhibit 13-2) 

DR = 4.252 + 0.0086 V12 - 0.009 LD

DR = (pc/mi/ln)
LOS = (Exhibit 13-2) 

Speed Determination Speed Determination
MS = 0.200 (Exibit 13-11) Ds = (Exhibit 13-12) 
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SR= 60.4 mph (Exhibit 13-11) 

S0= 65.0 mph (Exhibit 13-11) 
S = 61.4 mph (Exhibit 13-13) 

SR= mph (Exhibit 13-12) 

S0= mph (Exhibit 13-12) 

S = mph (Exhibit 13-13) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information 
Analyst SP  Freeway/Dir of Travel I-4 WB  
Agency or Company HDR Inc.  Junction CD System On Ramp  
Date Performed 8/21/2014 11:27:50 AM  Jurisdiction FDOT  
Analysis Time Period PM  Analysis Year 2020  
Project Description    I-4 SAMR Re-Eval 

Inputs
Upstream Adj Ramp

Yes On

No Off

Lup =   ft 

Vu =  veh/h 

Freeway Number of Lanes, N 3 

Ramp Number of Lanes, N 2 

Acceleration Lane Length, LA 1500 

Deceleration Lane Length LD

Freeway Volume, VF 5790 

Ramp Volume, VR 883 

Freeway Free-Flow Speed, SFF 65.0 

Ramp Free-Flow Speed, SFR 50.0 

Downstream Adj 
Ramp

Yes On

No Off

Ldown =   ft 

VD =  veh/h

Conversion to pc/h Under Base Conditions
 (pc/h) V 

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 5790   0.95  Level  3  0  0.985  0.85  7278  
 Ramp 883   0.95  Level  3  0  0.985  0.85  1110  
 UpStream          
 DownStream          

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )

LEQ =   (Equation 13-6 or 13-7)
PFM = 0.555   using Equation  (Exhibit 13-6) 

V12 = 4039   pc/h 

V3 or Vav34
3239   pc/h (Equation 13-14 or 13-
17)

 Is V3 or Vav34 > 2,700 pc/h? Yes No 
 Is V3 or Vav34 > 1.5 * V12/2 Yes No 

If Yes,V12a = 4578   pc/h (Equation 13-16, 13-
18, or 13-19)

      V12 = VR + (VF - VR)PFD
LEQ =   (Equation 13-12 or 13-13) 
PFD =   using Equation (Exhibit 13-7) 

V12 =   pc/h 
V3 or Vav34   pc/h (Equation 13-14 or 13-17)

 Is V3 or Vav34 > 2,700 pc/h? Yes No 
 Is V3 or Vav34 > 1.5 * V12/2 Yes No 

If Yes,V12a =   pc/h (Equation 13-16, 13-18, or 
13-19)

Capacity Checks Capacity Checks
 Actual Capacity LOS F?  Actual Capacity LOS F?

VFO 8388  Exhibit 13-8  Yes 

VF  Exhibit 13-8  

VFO = VF - VR  Exhibit 13-8   

VR  Exhibit 13-
10   

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
 Actual Max Desirable Violation?  Actual Max Desirable Violation? 

VR12 5688   Exhibit 13-8 4600:All Yes V12  Exhibit 13-8  

Level of Service Determination (if not F) Level of Service Determination (if not F)
DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA

DR = 30.5 (pc/mi/ln) 

LOS = F (Exhibit 13-2) 

DR = 4.252 + 0.0086 V12 - 0.009 LD

DR = (pc/mi/ln)
LOS = (Exhibit 13-2) 

Speed Determination Speed Determination
MS = 1.173 (Exibit 13-11) Ds = (Exhibit 13-12) 
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SR= 38.0 mph (Exhibit 13-11) 

S0= 56.1 mph (Exhibit 13-11) 
S = 42.4 mph (Exhibit 13-13) 

SR= mph (Exhibit 13-12) 

S0= mph (Exhibit 13-12) 

S = mph (Exhibit 13-13) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information 
Analyst SP  Freeway/Dir of Travel I-4 WB  
Agency or Company HDR Inc.  Junction I-4 On Ramp from SR 535  
Date Performed 8/21/2014 11:27:50 AM  Jurisdiction FDOT  
Analysis Time Period PM  Analysis Year 2020  
Project Description    I-4 SAMR Re-Eval 

Inputs
Upstream Adj Ramp

Yes On

No Off

Lup = 2940   ft 

Vu = 883  veh/h 

Freeway Number of Lanes, N 3 

Ramp Number of Lanes, N 2 

Acceleration Lane Length, LA 1500 

Deceleration Lane Length LD

Freeway Volume, VF 6673 

Ramp Volume, VR 849 

Freeway Free-Flow Speed, SFF 65.0 

Ramp Free-Flow Speed, SFR 50.0 

Downstream Adj 
Ramp

Yes On

No Off

Ldown =   ft 

VD =  veh/h

Conversion to pc/h Under Base Conditions
 (pc/h) V 

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 6673   0.95  Level  3  0  0.985  0.85  8388  
 Ramp 849   0.95  Level  3  0  0.985  0.85  1067  
 UpStream 883   0.95  Level  3  0  0.985  0.85  1110  
 DownStream          

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )

LEQ =   (Equation 13-6 or 13-7)
PFM = 0.555   using Equation  (Exhibit 13-6) 

V12 = 4655   pc/h 

V3 or Vav34
3733   pc/h (Equation 13-14 or 13-
17)

 Is V3 or Vav34 > 2,700 pc/h? Yes No 
 Is V3 or Vav34 > 1.5 * V12/2 Yes No 

If Yes,V12a = 5688   pc/h (Equation 13-16, 13-
18, or 13-19)

      V12 = VR + (VF - VR)PFD
LEQ =   (Equation 13-12 or 13-13) 
PFD =   using Equation (Exhibit 13-7) 

V12 =   pc/h 
V3 or Vav34   pc/h (Equation 13-14 or 13-17)

 Is V3 or Vav34 > 2,700 pc/h? Yes No 
 Is V3 or Vav34 > 1.5 * V12/2 Yes No 

If Yes,V12a =   pc/h (Equation 13-16, 13-18, or 
13-19)

Capacity Checks Capacity Checks
 Actual Capacity LOS F?  Actual Capacity LOS F?

VFO 9455  Exhibit 13-8  Yes 

VF  Exhibit 13-8   

VFO = VF - VR  Exhibit 13-8   

VR  Exhibit 13-
10   

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
 Actual Max Desirable Violation? Actual Max Desirable Violation? 

VR12 6755   Exhibit 13-8 4600:All Yes V12  Exhibit 13-8  

Level of Service Determination (if not F) Level of Service Determination (if not F)
DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA

DR = 38.9 (pc/mi/ln) 

LOS = F (Exhibit 13-2) 

DR = 4.252 + 0.0086 V12 - 0.009 LD

DR = (pc/mi/ln)
LOS = (Exhibit 13-2) 

Speed Determination Speed Determination
MS = 3.369 (Exibit 13-11) Ds = (Exhibit 13-12) 
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SR= -12.5 mph (Exhibit 13-11) 

S0= 56.1 mph (Exhibit 13-11) 
S = mph (Exhibit 13-13) 

SR= mph (Exhibit 13-12) 

S0= mph (Exhibit 13-12) 

S = mph (Exhibit 13-13) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information 
Analyst SP  Freeway/Dir of Travel I-4 WB  
Agency or Company HDR Inc.  Junction I-4 On Ramp from SR 535  
Date Performed 8/21/2014 11:27:50 AM  Jurisdiction FDOT  
Analysis Time Period PM  Analysis Year 2020  
Project Description    I-4 SAMR Re-Eval 

Inputs
Upstream Adj Ramp

Yes On

No Off

Lup =   ft 

Vu =  veh/h 

Freeway Number of Lanes, N 3 

Ramp Number of Lanes, N 2 

Acceleration Lane Length, LA 1500 

Deceleration Lane Length LD

Freeway Volume, VF 6673 

Ramp Volume, VR 849 

Freeway Free-Flow Speed, SFF 65.0 

Ramp Free-Flow Speed, SFR 50.0 

Downstream Adj 
Ramp

Yes On

No Off

Ldown = 3067   ft 

VD = 1952  veh/h

Conversion to pc/h Under Base Conditions
 (pc/h) V 

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 6673   0.95  Level  3  0  0.985  0.85  8388  
 Ramp 849   0.95  Level  3  0  0.985  0.85  1067  
 UpStream          
 DownStream 1952   0.95  Level  3  0  0.985  0.85  2454  

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )

LEQ =   (Equation 13-6 or 13-7)
PFM = 0.555   using Equation  (Exhibit 13-6) 

V12 = 4655   pc/h 

V3 or Vav34
3733   pc/h (Equation 13-14 or 13-
17)

 Is V3 or Vav34 > 2,700 pc/h? Yes No 
 Is V3 or Vav34 > 1.5 * V12/2 Yes No 

If Yes,V12a = 5688   pc/h (Equation 13-16, 13-
18, or 13-19)

      V12 = VR + (VF - VR)PFD
LEQ =   (Equation 13-12 or 13-13) 
PFD =   using Equation (Exhibit 13-7) 

V12 =   pc/h 
V3 or Vav34   pc/h (Equation 13-14 or 13-17)

 Is V3 or Vav34 > 2,700 pc/h? Yes No 
 Is V3 or Vav34 > 1.5 * V12/2 Yes No 

If Yes,V12a =   pc/h (Equation 13-16, 13-18, or 
13-19)

Capacity Checks Capacity Checks
 Actual Capacity LOS F?  Actual Capacity LOS F?

VFO 9455  Exhibit 13-8  Yes 

VF  Exhibit 13-8   

VFO = VF - VR  Exhibit 13-8   

VR  Exhibit 13-
10   

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
 Actual Max Desirable Violation? Actual Max Desirable Violation? 

VR12 6755   Exhibit 13-8 4600:All Yes V12  Exhibit 13-8  

Level of Service Determination (if not F) Level of Service Determination (if not F)
DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA

DR = 38.9 (pc/mi/ln) 

LOS = F (Exhibit 13-2) 

DR = 4.252 + 0.0086 V12 - 0.009 LD

DR = (pc/mi/ln)
LOS = (Exhibit 13-2) 

Speed Determination Speed Determination
MS = 3.369 (Exibit 13-11) Ds = (Exhibit 13-12) 
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SR= -12.5 mph (Exhibit 13-11) 

S0= 56.1 mph (Exhibit 13-11) 
S = mph (Exhibit 13-13) 

SR= mph (Exhibit 13-12) 

S0= mph (Exhibit 13-12) 

S = mph (Exhibit 13-13) 
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                         RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information 
Analyst SP  Freeway/Dir of Travel I-4 WB  
Agency or Company HDR Inc.  Junction Osceola Pkwy Off Ramp  
Date Performed 8/21/2014 11:27:50 AM  Jurisdiction FDOT  
Analysis Time Period PM  Analysis Year 2020  
Project Description    I-4 SAMR Re-Eval 

Inputs
Upstream Adj Ramp

Yes On

No Off

Lup =   ft 

Vu =  veh/h 

Freeway Number of Lanes, N 3 

Ramp Number of Lanes, N 2 

Acceleration Lane Length, LA

Deceleration Lane Length LD 1500 

Freeway Volume, VF 5570 

Ramp Volume, VR 1590 

Freeway Free-Flow Speed, SFF 65.0 

Ramp Free-Flow Speed, SFR 35.0 

Downstream Adj 
Ramp

Yes On

No Off

Ldown =   ft 

VD =  veh/h

Conversion to pc/h Under Base Conditions
 (pc/h) V 

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp
 Freeway 5570   0.95  Level  3  0  0.985  0.85  7001  
 Ramp 1590   0.95  Level  3  0  0.985  0.85  1999  
 UpStream          
 DownStream          

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )

LEQ =  (Equation 13-6 or 13-7)
PFM =  using Equation   (Exhibit 13-6) 

V12 =  pc/h 
V3 or Vav34  pc/h (Equation 13-14 or 13-17)
 Is V3 or Vav34 > 2,700 pc/h? Yes No 
 Is V3 or Vav34 > 1.5 * V12/2 Yes No 

If Yes,V12a =  pc/h (Equation 13-16, 13-18, or 
13-19)

      V12 = VR + (VF - VR)PFD
LEQ =  (Equation 13-12 or 13-13) 
PFD = 0.450  using Equation (Exhibit 13-7) 

V12 = 4250  pc/h 
V3 or Vav34 2751  pc/h (Equation 13-14 or 13-17)
 Is V3 or Vav34 > 2,700 pc/h? Yes No 
 Is V3 or Vav34 > 1.5 * V12/2 Yes No 

If Yes,V12a = 4301  pc/h (Equation 13-16, 13-18, 
or 13-19)

Capacity Checks Capacity Checks
 Actual Capacity LOS F?  Actual Capacity LOS F?

VFO   Exhibit 13-8   

VF 7001  Exhibit 13-8 7050 No  
VFO = VF - VR 5002  Exhibit 13-8 7050 No  

VR 1999  Exhibit 13-10 4000 No  

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
 Actual Max Desirable Violation? Actual Max Desirable Violation? 

VR12   Exhibit 13-8   V12 4250  Exhibit 13-8 4400:All No  
Level of Service Determination (if not F) Level of Service Determination (if not F)

DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA

DR = (pc/mi/ln) 
LOS = (Exhibit 13-2) 

DR = 4.252 + 0.0086 V12 - 0.009 LD

DR = 14.2 (pc/mi/ln)
LOS = B (Exhibit 13-2) 

Speed Determination Speed Determination
MS = (Exibit 13-11) 
SR= mph (Exhibit 13-11) 
S0= mph (Exhibit 13-11) 
S = mph (Exhibit 13-13) 

Ds = 0.608 (Exhibit 13-12) 
SR= 51.0 mph (Exhibit 13-12) 
S0= 64.7 mph (Exhibit 13-12) 
S = 55.5 mph (Exhibit 13-13) 
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                         RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information 
Analyst SP  Freeway/Dir of Travel I-4 WB  
Agency or Company HDR Inc.  Junction SR 536 Off Ramp  
Date Performed 8/21/2014 11:27:50 AM  Jurisdiction FDOT  
Analysis Time Period PM  Analysis Year 2020  
Project Description    I-4 SAMR Re-Eval 

Inputs
Upstream Adj Ramp

Yes On

No Off

Lup =   ft 

Vu =  veh/h 

Freeway Number of Lanes, N 3 

Ramp Number of Lanes, N 2 

Acceleration Lane Length, LA

Deceleration Lane Length LD 1500 

Freeway Volume, VF 7522 

Ramp Volume, VR 1952 

Freeway Free-Flow Speed, SFF 65.0 

Ramp Free-Flow Speed, SFR 35.0 

Downstream Adj 
Ramp

Yes On

No Off

Ldown =   ft 

VD =  veh/h

Conversion to pc/h Under Base Conditions
 (pc/h) V 

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp
 Freeway 7522   0.95  Level  3  0  0.985  0.85  9455  
 Ramp 1952   0.95  Level  3  0  0.985  0.85  2454  
 UpStream          
 DownStream          

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )

LEQ =  (Equation 13-6 or 13-7)
PFM =  using Equation   (Exhibit 13-6) 

V12 =  pc/h 
V3 or Vav34  pc/h (Equation 13-14 or 13-17)
 Is V3 or Vav34 > 2,700 pc/h? Yes No 
 Is V3 or Vav34 > 1.5 * V12/2 Yes No 

If Yes,V12a =  pc/h (Equation 13-16, 13-18, or 
13-19)

      V12 = VR + (VF - VR)PFD
LEQ =  (Equation 13-12 or 13-13) 
PFD = 0.450  using Equation (Exhibit 13-7) 

V12 = 5604  pc/h 
V3 or Vav34 3851  pc/h (Equation 13-14 or 13-17)
 Is V3 or Vav34 > 2,700 pc/h? Yes No 
 Is V3 or Vav34 > 1.5 * V12/2 Yes No 

If Yes,V12a = 6755  pc/h (Equation 13-16, 13-18, 
or 13-19)

Capacity Checks Capacity Checks
 Actual Capacity LOS F?  Actual Capacity LOS F?

VFO   Exhibit 13-8   

VF 9455  Exhibit 13-8 7050 Yes  
VFO = VF - VR 7001  Exhibit 13-8 7050 No  

VR 2454  Exhibit 13-10 4000 No  

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
 Actual Max Desirable Violation? Actual Max Desirable Violation? 

VR12   Exhibit 13-8   V12 5604  Exhibit 13-8 4400:All Yes  
Level of Service Determination (if not F) Level of Service Determination (if not F)

DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA

DR = (pc/mi/ln) 
LOS = (Exhibit 13-2) 

DR = 4.252 + 0.0086 V12 - 0.009 LD

DR = 35.3 (pc/mi/ln)
LOS = F (Exhibit 13-2) 

Speed Determination Speed Determination
MS = (Exibit 13-11) 
SR= mph (Exhibit 13-11) 
S0= mph (Exhibit 13-11) 
S = mph (Exhibit 13-13) 

Ds = 0.649 (Exhibit 13-12) 
SR= 50.1 mph (Exhibit 13-12) 
S0= 64.7 mph (Exhibit 13-12) 
S = 53.5 mph (Exhibit 13-13) 
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                         RAMPS AND RAMP JUNCTIONS WORKSHEET 

General Information                                          Site Information 

Analyst SP  Freeway/Dir of Travel I-4 WB  
Agency or Company HDR Inc.  Junction SR 535 Off Ramp to CD  
Date Performed 8/21/2014 11:27:50 AM  Jurisdiction FDOT  
Analysis Time Period PM  Analysis Year 2020 B  
Project Description    I-4 SAMR Re-Eval 

Inputs

Upstream Adj Ramp

Yesgfedc Ongfedc

Nogfedcb Offgfedc

Lup =   ft 

V
u
 =  veh/h 

Freeway Number of Lanes, N
 4 

Ramp Number of Lanes, N
 2 

Acceleration Lane Length, LA

Deceleration Lane Length L
D 1500 

Freeway Volume, V
F 6745 

Ramp Volume, VR 955 

Freeway Free-Flow Speed, SFF 65.0 

Ramp Free-Flow Speed, S
FR 35.0 

Downstream Adj 
Ramp

Yesgfedc Ongfedc

Nogfedcb Offgfedc

Ldown =   ft 

VD =  veh/h

Conversion to pc/h Under Base Conditions

 (pc/h)
V 

(Veh/hr)
PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 6745   0.95  Level  3  0  0.985  0.85  8478  

 Ramp 955   0.95  Level  3  0  0.985  0.85  1200  
 UpStream          

 DownStream          

Merge Areas Diverge Areas

Estimation of v12 Estimation of v12 

V
12

 = V
F
 ( P

FM
 )

L
EQ

 =  (Equation 13-6 or 13-7)

PFM =  using Equation   (Exhibit 13-6) 

V
12

 =  pc/h 

V
3
 or V

av34  pc/h (Equation 13-14 or 13-17)

 Is V3 or Vav34 > 2,700 pc/h? Yes Nogfedc gfedc

 Is V
3
 or V

av34
 > 1.5 * V

12
/2 Yes Nogfedc gfedc

If Yes,V
12a

 =
 pc/h (Equation 13-16, 13-18, or 
13-19)

      V12 = VR + (VF - VR)PFD
 

LEQ =  (Equation 13-12 or 13-13) 

PFD = 0.260  using Equation (Exhibit 13-7) 

V
12

 = 3092  pc/h 

V3 or Vav34 2693  pc/h (Equation 13-14 or 13-17)

 Is V
3
 or V

av34
 > 2,700 pc/h? Yes Nogfedc gfedcb

 Is V
3
 or V

av34
 > 1.5 * V

12
/2 Yes Nogfedcb gfedc

If Yes,V
12a

 = 3391  pc/h (Equation 13-16, 13-18, 
or 13-19)

Capacity Checks Capacity Checks

 Actual Capacity LOS F?  Actual Capacity LOS F?

VFO   Exhibit 13-8   

VF 8478  Exhibit 13-8 9400 No  

VFO = VF - VR 7278  Exhibit 13-8 9400  No  

VR 1200  Exhibit 13-10 4000 No  

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
 Actual Max Desirable Violation?  Actual Max Desirable Violation? 

VR12   Exhibit 13-8   V12 3092  Exhibit 13-8 4400:All No  

Level of Service Determination (if not F) Level of Service Determination (if not F)

DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA

D
R
 = (pc/mi/ln) 

LOS = (Exhibit 13-2) 

DR = 4.252 + 0.0086 V12 - 0.009 LD
 

D
R
 = 6.4 (pc/mi/ln) 

LOS = A (Exhibit 13-2) 

Speed Determination Speed Determination

MS = (Exibit 13-11) 

S
R
= mph (Exhibit 13-11) 

S
0
= mph (Exhibit 13-11) 

S = mph (Exhibit 13-13) 

D
s
 = 0.536 (Exhibit 13-12) 

SR= 52.7 mph (Exhibit 13-12) 

S
0
= 65.3 mph (Exhibit 13-12) 

S = 59.6 mph (Exhibit 13-13) 
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FREEWAY WEAVING WORKSHEET
General Information Site Information

Analyst AR 
Agency/Company HDR 
Date Performed 6/19/2014 
Analysis Time Period 2020 B AM 

Freeway/Dir of Travel Eastbound 
Weaving Segment Location SR 536 On Ramp to SR 535 Off 
Analysis Year

Project Description
Inputs

Weaving configuration One-Sided 
Weaving number of lanes, N 4 
Weaving segment length, LS 2616ft
Freeway free-flow speed, FFS 65 mph 

Segment type Freeway
Freeway minimum speed, SMIN 15
Freeway maximum capacity, CIFL 2350
Terrain type Level

Conversions to pc/h Under Base Conditions
V (veh/h) PHF Truck (%) RV (%) E T E R fHV fp v (pc/h)

VFF 4420  0.95  3  0  1.5  1.2  0.985  0.85  5556  
VRF 1894  0.95  3  0  1.5  1.2  0.985  0.85  2381  
VFR 631  0.95  3  0  1.5  1.2  0.985  0.85  793  
VRR 20  0.95  3  0  1.5  1.2  0.985  0.85  25  
VNW 5581 V = 8755  
VW 3174  
VR 0.363  
Configuration Characteristics
Minimum maneuver lanes, NWL 2 lc
Interchange density, ID 0.7 int/mi
Minimum RF lane changes, LCRF 1 lc/pc
Minimum FR lane changes, LCFR 1 lc/pc
Minimum RR lane changes, LCRR lc/pc

Minimum weaving lane changes, LCMIN lc/h
Weaving lane changes, LCW lc/h
Non-weaving lane changes, LCNW lc/h
Total lane changes, LCALL lc/h
Non-weaving vehicle index, INW

Weaving Segment Speed, Density, Level of Service, and Capacity
Weaving segment flow rate, v 8755 pc/h
Weaving segment capacity, cw 5544 veh/h
Weaving segment v/c ratio 1.322 
Weaving segment density, D pc/mi/ln
Level of Service, LOS  F  

Weaving intensity factor, W 
Weaving segment speed, S mph
Average weaving speed, SW mph
Average non-weaving speed, SNW mph
Maximum weaving length, LMAX 6264 ft

Notes
a. Weaving segments longer than the calculated maximum length should be treated as isolated merge and diverge areas using the procedures of 
Chapter 13, "Freeway Merge and Diverge Segments".   
b. For volumes that exceed the weaving segment capacity, the level of service is "F".
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FREEWAY WEAVING WORKSHEET
General Information Site Information

Analyst AR 
Agency/Company HDR 
Date Performed 6/19/2014 
Analysis Time Period 2020 NB AM 

Freeway/Dir of Travel Westbound 
Weaving Segment Location SR 535 On Ramp to SR 536 Off 
Analysis Year

Project Description
Inputs

Weaving configuration One-Sided 
Weaving number of lanes, N 4 
Weaving segment length, LS 3081ft
Freeway free-flow speed, FFS 65 mph 

Segment type Freeway
Freeway minimum speed, SMIN 15
Freeway maximum capacity, CIFL 2350
Terrain type Level

Conversions to pc/h Under Base Conditions
V (veh/h) PHF Truck (%) RV (%) E T E R fHV fp v (pc/h)

VFF 5357  0.95  3  0  1.5  1.2  0.985  0.85  6734  
VRF 1120  0.95  3  0  1.5  1.2  0.985  0.85  1408  
VFR 1486  0.95  3  0  1.5  1.2  0.985  0.85  1868  
VRR 20  0.95  3  0  1.5  1.2  0.985  0.85  25  
VNW 6759 V = 10035  
VW 3276  
VR 0.326  
Configuration Characteristics
Minimum maneuver lanes, NWL 3 lc
Interchange density, ID 0.5 int/mi
Minimum RF lane changes, LCRF 1 lc/pc
Minimum FR lane changes, LCFR 0 lc/pc
Minimum RR lane changes, LCRR lc/pc

Minimum weaving lane changes, LCMIN lc/h
Weaving lane changes, LCW lc/h
Non-weaving lane changes, LCNW lc/h
Total lane changes, LCALL lc/h
Non-weaving vehicle index, INW

Weaving Segment Speed, Density, Level of Service, and Capacity
Weaving segment flow rate, v 10035 pc/h
Weaving segment capacity, cw 7557 veh/h
Weaving segment v/c ratio 1.112 
Weaving segment density, D pc/mi/ln
Level of Service, LOS  F  

Weaving intensity factor, W 
Weaving segment speed, S mph
Average weaving speed, SW mph
Average non-weaving speed, SNW mph
Maximum weaving length, LMAX 4303 ft

Notes
a. Weaving segments longer than the calculated maximum length should be treated as isolated merge and diverge areas using the procedures of 
Chapter 13, "Freeway Merge and Diverge Segments".   
b. For volumes that exceed the weaving segment capacity, the level of service is "F".
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FREEWAY WEAVING WORKSHEET
General Information Site Information

Analyst AR 
Agency/Company HDR 
Date Performed 6/19/2014 
Analysis Time Period 2020 B PM 

Freeway/Dir of Travel Eastbound 
Weaving Segment Location SR 536 On Ramp to SR 535 Off 
Analysis Year

Project Description
Inputs

Weaving configuration One-Sided 
Weaving number of lanes, N 4 
Weaving segment length, LS 2616ft
Freeway free-flow speed, FFS 65 mph 

Segment type Freeway
Freeway minimum speed, SMIN 15
Freeway maximum capacity, CIFL 2350
Terrain type Level

Conversions to pc/h Under Base Conditions
V (veh/h) PHF Truck (%) RV (%) E T E R fHV fp v (pc/h)

VFF 4980  0.95  3  0  1.5  1.2  0.985  0.85  6260  
VRF 1993  0.95  3  0  1.5  1.2  0.985  0.85  2505  
VFR 1375  0.95  3  0  1.5  1.2  0.985  0.85  1728  
VRR 20  0.95  3  0  1.5  1.2  0.985  0.85  25  
VNW 6285 V = 10518  
VW 4233  
VR 0.402  
Configuration Characteristics
Minimum maneuver lanes, NWL 2 lc
Interchange density, ID 0.7 int/mi
Minimum RF lane changes, LCRF 1 lc/pc
Minimum FR lane changes, LCFR 1 lc/pc
Minimum RR lane changes, LCRR lc/pc

Minimum weaving lane changes, LCMIN lc/h
Weaving lane changes, LCW lc/h
Non-weaving lane changes, LCNW lc/h
Total lane changes, LCALL lc/h
Non-weaving vehicle index, INW

Weaving Segment Speed, Density, Level of Service, and Capacity
Weaving segment flow rate, v 10518 pc/h
Weaving segment capacity, cw 4994 veh/h
Weaving segment v/c ratio 1.764 
Weaving segment density, D pc/mi/ln
Level of Service, LOS  F  

Weaving intensity factor, W 
Weaving segment speed, S mph
Average weaving speed, SW mph
Average non-weaving speed, SNW mph
Maximum weaving length, LMAX 6709 ft

Notes
a. Weaving segments longer than the calculated maximum length should be treated as isolated merge and diverge areas using the procedures of 
Chapter 13, "Freeway Merge and Diverge Segments".   
b. For volumes that exceed the weaving segment capacity, the level of service is "F".
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FREEWAY WEAVING WORKSHEET
General Information Site Information

Analyst AR 
Agency/Company HDR 
Date Performed 6/19/2014 
Analysis Time Period 2020 NB PM 

Freeway/Dir of Travel Westbound 
Weaving Segment Location SR 535 On Ramp to SR 536 Off 
Analysis Year

Project Description
Inputs

Weaving configuration One-Sided 
Weaving number of lanes, N 4 
Weaving segment length, LS 3081ft
Freeway free-flow speed, FFS 65 mph 

Segment type Freeway
Freeway minimum speed, SMIN 15
Freeway maximum capacity, CIFL 2350
Terrain type Level

Conversions to pc/h Under Base Conditions
V (veh/h) PHF Truck (%) RV (%) E T E R fHV fp v (pc/h)

VFF 4741  0.95  3  0  1.5  1.2  0.985  0.85  5959  
VRF 829  0.95  3  0  1.5  1.2  0.985  0.85  1042  
VFR 1707  0.95  3  0  1.5  1.2  0.985  0.85  2146  
VRR 20  0.95  3  0  1.5  1.2  0.985  0.85  25  
VNW 5984 V = 9172  
VW 3188  
VR 0.348  
Configuration Characteristics
Minimum maneuver lanes, NWL 3 lc
Interchange density, ID 0.5 int/mi
Minimum RF lane changes, LCRF 1 lc/pc
Minimum FR lane changes, LCFR 0 lc/pc
Minimum RR lane changes, LCRR lc/pc

Minimum weaving lane changes, LCMIN lc/h
Weaving lane changes, LCW lc/h
Non-weaving lane changes, LCNW lc/h
Total lane changes, LCALL lc/h
Non-weaving vehicle index, INW

Weaving Segment Speed, Density, Level of Service, and Capacity
Weaving segment flow rate, v 9172 pc/h
Weaving segment capacity, cw 7500 veh/h
Weaving segment v/c ratio 1.024 
Weaving segment density, D pc/mi/ln
Level of Service, LOS  F  

Weaving intensity factor, W 
Weaving segment speed, S mph
Average weaving speed, SW mph
Average non-weaving speed, SNW mph
Maximum weaving length, LMAX 4534 ft

Notes
a. Weaving segments longer than the calculated maximum length should be treated as isolated merge and diverge areas using the procedures of 
Chapter 13, "Freeway Merge and Diverge Segments".   
b. For volumes that exceed the weaving segment capacity, the level of service is "F".
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FREEWAY WEAVING WORKSHEET
General Information Site Information

Analyst AR 
Agency/Company HDR 
Date Performed 6/19/2014 
Analysis Time Period 2020 B AM 

Freeway/Dir of Travel Eastbound 
Weaving Segment Location SR 536 On Ramp to SR 535 Off 
Analysis Year

Project Description
Inputs

Weaving configuration One-Sided 
Weaving number of lanes, N 4 
Weaving segment length, LS 2616ft
Freeway free-flow speed, FFS 65 mph 

Segment type Freeway
Freeway minimum speed, SMIN 15
Freeway maximum capacity, CIFL 2350
Terrain type Level

Conversions to pc/h Under Base Conditions
V (veh/h) PHF Truck (%) RV (%) E T E R fHV fp v (pc/h)

VFF 4420  0.95  3  0  1.5  1.2  0.985  0.85  5556  
VRF 1894  0.95  3  0  1.5  1.2  0.985  0.85  2381  
VFR 631  0.95  3  0  1.5  1.2  0.985  0.85  793  
VRR 20  0.95  3  0  1.5  1.2  0.985  0.85  25  
VNW 5581 V = 8755  
VW 3174  
VR 0.363  
Configuration Characteristics
Minimum maneuver lanes, NWL 2 lc
Interchange density, ID 0.7 int/mi
Minimum RF lane changes, LCRF 1 lc/pc
Minimum FR lane changes, LCFR 1 lc/pc
Minimum RR lane changes, LCRR lc/pc

Minimum weaving lane changes, LCMIN lc/h
Weaving lane changes, LCW lc/h
Non-weaving lane changes, LCNW lc/h
Total lane changes, LCALL lc/h
Non-weaving vehicle index, INW

Weaving Segment Speed, Density, Level of Service, and Capacity
Weaving segment flow rate, v 8755 pc/h
Weaving segment capacity, cw 5544 veh/h
Weaving segment v/c ratio 1.322 
Weaving segment density, D pc/mi/ln
Level of Service, LOS  F  

Weaving intensity factor, W 
Weaving segment speed, S mph
Average weaving speed, SW mph
Average non-weaving speed, SNW mph
Maximum weaving length, LMAX 6264 ft

Notes
a. Weaving segments longer than the calculated maximum length should be treated as isolated merge and diverge areas using the procedures of 
Chapter 13, "Freeway Merge and Diverge Segments".   
b. For volumes that exceed the weaving segment capacity, the level of service is "F".
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FREEWAY WEAVING WORKSHEET
General Information Site Information

Analyst AR 
Agency/Company HDR 
Date Performed 6/19/2014 
Analysis Time Period 2020 B AM 

Freeway/Dir of Travel Westbound 
Weaving Segment Location SR 535 On Ramp to SR 536 Off 
Analysis Year

Project Description
Inputs

Weaving configuration One-Sided 
Weaving number of lanes, N 4 
Weaving segment length, LS 3081ft
Freeway free-flow speed, FFS 65 mph 

Segment type Freeway
Freeway minimum speed, SMIN 15
Freeway maximum capacity, CIFL 2350
Terrain type Level

Conversions to pc/h Under Base Conditions
V (veh/h) PHF Truck (%) RV (%) E T E R fHV fp v (pc/h)

VFF 5357  0.95  3  0  1.5  1.2  0.985  0.85  6734  
VRF 1120  0.95  3  0  1.5  1.2  0.985  0.85  1408  
VFR 1686  0.95  3  0  1.5  1.2  0.985  0.85  2119  
VRR 20  0.95  3  0  1.5  1.2  0.985  0.85  25  
VNW 6759 V = 10286  
VW 3527  
VR 0.343  
Configuration Characteristics
Minimum maneuver lanes, NWL 3 lc
Interchange density, ID 0.5 int/mi
Minimum RF lane changes, LCRF 1 lc/pc
Minimum FR lane changes, LCFR 0 lc/pc
Minimum RR lane changes, LCRR lc/pc

Minimum weaving lane changes, LCMIN lc/h
Weaving lane changes, LCW lc/h
Non-weaving lane changes, LCNW lc/h
Total lane changes, LCALL lc/h
Non-weaving vehicle index, INW

Weaving Segment Speed, Density, Level of Service, and Capacity
Weaving segment flow rate, v 10286 pc/h
Weaving segment capacity, cw 7513 veh/h
Weaving segment v/c ratio 1.147 
Weaving segment density, D pc/mi/ln
Level of Service, LOS  F  

Weaving intensity factor, W 
Weaving segment speed, S mph
Average weaving speed, SW mph
Average non-weaving speed, SNW mph
Maximum weaving length, LMAX 4483 ft

Notes
a. Weaving segments longer than the calculated maximum length should be treated as isolated merge and diverge areas using the procedures of 
Chapter 13, "Freeway Merge and Diverge Segments".   
b. For volumes that exceed the weaving segment capacity, the level of service is "F".
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FREEWAY WEAVING WORKSHEET
General Information Site Information

Analyst AR 
Agency/Company HDR 
Date Performed 6/19/2014 
Analysis Time Period 2020 B PM 

Freeway/Dir of Travel Eastbound 
Weaving Segment Location SR 536 On Ramp to SR 535 Off 
Analysis Year

Project Description
Inputs

Weaving configuration One-Sided 
Weaving number of lanes, N 4 
Weaving segment length, LS 2616ft
Freeway free-flow speed, FFS 65 mph 

Segment type Freeway
Freeway minimum speed, SMIN 15
Freeway maximum capacity, CIFL 2350
Terrain type Level

Conversions to pc/h Under Base Conditions
V (veh/h) PHF Truck (%) RV (%) E T E R fHV fp v (pc/h)

VFF 4980  0.95  3  0  1.5  1.2  0.985  0.85  6260  
VRF 1993  0.95  3  0  1.5  1.2  0.985  0.85  2505  
VFR 1375  0.95  3  0  1.5  1.2  0.985  0.85  1728  
VRR 20  0.95  3  0  1.5  1.2  0.985  0.85  25  
VNW 6285 V = 10518  
VW 4233  
VR 0.402  
Configuration Characteristics
Minimum maneuver lanes, NWL 2 lc
Interchange density, ID 0.7 int/mi
Minimum RF lane changes, LCRF 1 lc/pc
Minimum FR lane changes, LCFR 1 lc/pc
Minimum RR lane changes, LCRR lc/pc

Minimum weaving lane changes, LCMIN lc/h
Weaving lane changes, LCW lc/h
Non-weaving lane changes, LCNW lc/h
Total lane changes, LCALL lc/h
Non-weaving vehicle index, INW

Weaving Segment Speed, Density, Level of Service, and Capacity
Weaving segment flow rate, v 10518 pc/h
Weaving segment capacity, cw 4994 veh/h
Weaving segment v/c ratio 1.764 
Weaving segment density, D pc/mi/ln
Level of Service, LOS  F  

Weaving intensity factor, W 
Weaving segment speed, S mph
Average weaving speed, SW mph
Average non-weaving speed, SNW mph
Maximum weaving length, LMAX 6709 ft

Notes
a. Weaving segments longer than the calculated maximum length should be treated as isolated merge and diverge areas using the procedures of 
Chapter 13, "Freeway Merge and Diverge Segments".   
b. For volumes that exceed the weaving segment capacity, the level of service is "F".
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FREEWAY WEAVING WORKSHEET
General Information Site Information

Analyst AR 
Agency/Company HDR 
Date Performed 6/19/2014 
Analysis Time Period 2020 B PM 

Freeway/Dir of Travel Westbound 
Weaving Segment Location SR 535 On Ramp to SR 536 Off 
Analysis Year

Project Description
Inputs

Weaving configuration One-Sided 
Weaving number of lanes, N 4 
Weaving segment length, LS 3081ft
Freeway free-flow speed, FFS 65 mph 

Segment type Freeway
Freeway minimum speed, SMIN 15
Freeway maximum capacity, CIFL 2350
Terrain type Level

Conversions to pc/h Under Base Conditions
V (veh/h) PHF Truck (%) RV (%) E T E R fHV fp v (pc/h)

VFF 4740  0.95  3  0  1.5  1.2  0.985  0.85  5958  
VRF 829  0.95  3  0  1.5  1.2  0.985  0.85  1042  
VFR 1933  0.95  3  0  1.5  1.2  0.985  0.85  2430  
VRR 20  0.95  3  0  1.5  1.2  0.985  0.85  25  
VNW 5983 V = 9455  
VW 3472  
VR 0.367  
Configuration Characteristics
Minimum maneuver lanes, NWL 3 lc
Interchange density, ID 0.5 int/mi
Minimum RF lane changes, LCRF 1 lc/pc
Minimum FR lane changes, LCFR 0 lc/pc
Minimum RR lane changes, LCRR lc/pc

Minimum weaving lane changes, LCMIN lc/h
Weaving lane changes, LCW lc/h
Non-weaving lane changes, LCNW lc/h
Total lane changes, LCALL lc/h
Non-weaving vehicle index, INW

Weaving Segment Speed, Density, Level of Service, and Capacity
Weaving segment flow rate, v 9455 pc/h
Weaving segment capacity, cw 7443 veh/h
Weaving segment v/c ratio 1.064 
Weaving segment density, D pc/mi/ln
Level of Service, LOS  F  

Weaving intensity factor, W 
Weaving segment speed, S mph
Average weaving speed, SW mph
Average non-weaving speed, SNW mph
Maximum weaving length, LMAX 4750 ft

Notes
a. Weaving segments longer than the calculated maximum length should be treated as isolated merge and diverge areas using the procedures of 
Chapter 13, "Freeway Merge and Diverge Segments".   
b. For volumes that exceed the weaving segment capacity, the level of service is "F".

Copyright © 2012 University of Florida, All Rights Reserved     HCS 2010TM   Version 6.41 Generated:  8/22/2014    11:07 AM

Page 1 of 1FREEWAY WEAVING WORKSHEET

8/22/2014file:///C:/Users/aritter.INTRANET.000/AppData/Local/Temp/s2k133B.tmp



FREEWAY WEAVING WORKSHEET
General Information Site Information

Analyst AR 
Agency/Company HDR 
Date Performed 6/19/2014 
Analysis Time Period 2016 NB AM 

Freeway/Dir of Travel Eastbound 
Weaving Segment Location SR 536 On Ramp to SR 535 Off 
Analysis Year

Project Description
Inputs

Weaving configuration One-Sided 
Weaving number of lanes, N 4 
Weaving segment length, LS 2616ft
Freeway free-flow speed, FFS 65 mph 

Segment type Freeway
Freeway minimum speed, SMIN 15
Freeway maximum capacity, CIFL 2350
Terrain type Level

Conversions to pc/h Under Base Conditions
V (veh/h) PHF Truck (%) RV (%) E T E R fHV fp v (pc/h)

VFF 3336  0.95  3  0  1.5  1.2  0.985  0.85  4193  
VRF 1468  0.95  3  0  1.5  1.2  0.985  0.85  1845  
VFR 499  0.95  3  0  1.5  1.2  0.985  0.85  627  
VRR 20  0.95  3  0  1.5  1.2  0.985  0.85  25  
VNW 4218 V = 6690  
VW 2472  
VR 0.370  
Configuration Characteristics
Minimum maneuver lanes, NWL 2 lc
Interchange density, ID 0.7 int/mi
Minimum RF lane changes, LCRF 1 lc/pc
Minimum FR lane changes, LCFR 1 lc/pc
Minimum RR lane changes, LCRR lc/pc

Minimum weaving lane changes, LCMIN lc/h
Weaving lane changes, LCW lc/h
Non-weaving lane changes, LCNW lc/h
Total lane changes, LCALL lc/h
Non-weaving vehicle index, INW

Weaving Segment Speed, Density, Level of Service, and Capacity
Weaving segment flow rate, v 6690 pc/h
Weaving segment capacity, cw 5439 veh/h
Weaving segment v/c ratio 1.030 
Weaving segment density, D pc/mi/ln
Level of Service, LOS  F  

Weaving intensity factor, W 
Weaving segment speed, S mph
Average weaving speed, SW mph
Average non-weaving speed, SNW mph
Maximum weaving length, LMAX 6341 ft

Notes
a. Weaving segments longer than the calculated maximum length should be treated as isolated merge and diverge areas using the procedures of 
Chapter 13, "Freeway Merge and Diverge Segments".   
b. For volumes that exceed the weaving segment capacity, the level of service is "F".
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FREEWAY WEAVING WORKSHEET
General Information Site Information

Analyst AR 
Agency/Company HDR 
Date Performed 6/19/2014 
Analysis Time Period 2016 NB AM 

Freeway/Dir of Travel Westbound 
Weaving Segment Location SR 535 On Ramp to SR 536 Off 
Analysis Year

Project Description
Inputs

Weaving configuration One-Sided 
Weaving number of lanes, N 4 
Weaving segment length, LS 3081ft
Freeway free-flow speed, FFS 65 mph 

Segment type Freeway
Freeway minimum speed, SMIN 15
Freeway maximum capacity, CIFL 2350
Terrain type Level

Conversions to pc/h Under Base Conditions
V (veh/h) PHF Truck (%) RV (%) E T E R fHV fp v (pc/h)

VFF 2485  0.95  3  0  1.5  1.2  0.985  0.85  3124  
VRF 797  0.95  3  0  1.5  1.2  0.985  0.85  1002  
VFR 1699  0.95  3  0  1.5  1.2  0.985  0.85  2136  
VRR 20  0.95  3  0  1.5  1.2  0.985  0.85  25  
VNW 3149 V = 6287  
VW 3138  
VR 0.499  
Configuration Characteristics
Minimum maneuver lanes, NWL 3 lc
Interchange density, ID 0.5 int/mi
Minimum RF lane changes, LCRF 1 lc/pc
Minimum FR lane changes, LCFR 0 lc/pc
Minimum RR lane changes, LCRR lc/pc

Minimum weaving lane changes, LCMIN 1002 lc/h
Weaving lane changes, LCW 1457 lc/h
Non-weaving lane changes, LCNW 1548 lc/h
Total lane changes, LCALL 3005 lc/h
Non-weaving vehicle index, INW 485 

Weaving Segment Speed, Density, Level of Service, and Capacity
Weaving segment flow rate, v 6287 pc/h
Weaving segment capacity, cw 5872 veh/h
Weaving segment v/c ratio 0.897 
Weaving segment density, D 29.7 pc/mi/ln
Level of Service, LOS  D  

Weaving intensity factor, W 0.222 
Weaving segment speed, S 52.9 mph
Average weaving speed, SW 55.9 mph
Average non-weaving speed, SNW 50.2 mph
Maximum weaving length, LMAX 6250 ft

Notes
a. Weaving segments longer than the calculated maximum length should be treated as isolated merge and diverge areas using the procedures of 
Chapter 13, "Freeway Merge and Diverge Segments".   
b. For volumes that exceed the weaving segment capacity, the level of service is "F".
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FREEWAY WEAVING WORKSHEET
General Information Site Information

Analyst AR 
Agency/Company HDR 
Date Performed 6/19/2014 
Analysis Time Period 2016 B PM 

Freeway/Dir of Travel Eastbound 
Weaving Segment Location SR 536 On Ramp to SR 535 Off 
Analysis Year

Project Description
Inputs

Weaving configuration One-Sided 
Weaving number of lanes, N 4 
Weaving segment length, LS 2616ft
Freeway free-flow speed, FFS 65 mph 

Segment type Freeway
Freeway minimum speed, SMIN 15
Freeway maximum capacity, CIFL 2350
Terrain type Level

Conversions to pc/h Under Base Conditions
V (veh/h) PHF Truck (%) RV (%) E T E R fHV fp v (pc/h)

VFF 2678  0.95  3  0  1.5  1.2  0.985  0.85  3366  
VRF 1929  0.95  3  0  1.5  1.2  0.985  0.85  2425  
VFR 1292  0.95  3  0  1.5  1.2  0.985  0.85  1624  
VRR 20  0.95  3  0  1.5  1.2  0.985  0.85  25  
VNW 3391 V = 7440  
VW 4049  
VR 0.544  
Configuration Characteristics
Minimum maneuver lanes, NWL 2 lc
Interchange density, ID 0.7 int/mi
Minimum RF lane changes, LCRF 1 lc/pc
Minimum FR lane changes, LCFR 1 lc/pc
Minimum RR lane changes, LCRR lc/pc

Minimum weaving lane changes, LCMIN lc/h
Weaving lane changes, LCW lc/h
Non-weaving lane changes, LCNW lc/h
Total lane changes, LCALL lc/h
Non-weaving vehicle index, INW

Weaving Segment Speed, Density, Level of Service, and Capacity
Weaving segment flow rate, v 7440 pc/h
Weaving segment capacity, cw 3693 veh/h
Weaving segment v/c ratio 1.687 
Weaving segment density, D pc/mi/ln
Level of Service, LOS  F  

Weaving intensity factor, W 
Weaving segment speed, S mph
Average weaving speed, SW mph
Average non-weaving speed, SNW mph
Maximum weaving length, LMAX 8348 ft

Notes
a. Weaving segments longer than the calculated maximum length should be treated as isolated merge and diverge areas using the procedures of 
Chapter 13, "Freeway Merge and Diverge Segments".   
b. For volumes that exceed the weaving segment capacity, the level of service is "F".
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FREEWAY WEAVING WORKSHEET
General Information Site Information

Analyst AR 
Agency/Company HDR 
Date Performed 6/19/2014 
Analysis Time Period 2016 NB PM 

Freeway/Dir of Travel Westbound 
Weaving Segment Location SR 535 On Ramp to SR 536 Off 
Analysis Year

Project Description
Inputs

Weaving configuration One-Sided 
Weaving number of lanes, N 4 
Weaving segment length, LS 3081ft
Freeway free-flow speed, FFS 65 mph 

Segment type Freeway
Freeway minimum speed, SMIN 15
Freeway maximum capacity, CIFL 2350
Terrain type Level

Conversions to pc/h Under Base Conditions
V (veh/h) PHF Truck (%) RV (%) E T E R fHV fp v (pc/h)

VFF 2786  0.95  3  0  1.5  1.2  0.985  0.85  3502  
VRF 737  0.95  3  0  1.5  1.2  0.985  0.85  926  
VFR 1540  0.95  3  0  1.5  1.2  0.985  0.85  1936  
VRR 20  0.95  3  0  1.5  1.2  0.985  0.85  25  
VNW 3527 V = 6389  
VW 2862  
VR 0.448  
Configuration Characteristics
Minimum maneuver lanes, NWL 3 lc
Interchange density, ID 0.5 int/mi
Minimum RF lane changes, LCRF 1 lc/pc
Minimum FR lane changes, LCFR 0 lc/pc
Minimum RR lane changes, LCRR lc/pc

Minimum weaving lane changes, LCMIN 926 lc/h
Weaving lane changes, LCW 1381 lc/h
Non-weaving lane changes, LCNW 1626 lc/h
Total lane changes, LCALL 3007 lc/h
Non-weaving vehicle index, INW 543 

Weaving Segment Speed, Density, Level of Service, and Capacity
Weaving segment flow rate, v 6389 pc/h
Weaving segment capacity, cw 6543 veh/h
Weaving segment v/c ratio 0.818 
Weaving segment density, D 30.2 pc/mi/ln
Level of Service, LOS  D  

Weaving intensity factor, W 0.222 
Weaving segment speed, S 52.9 mph
Average weaving speed, SW 55.9 mph
Average non-weaving speed, SNW 50.7 mph
Maximum weaving length, LMAX 5658 ft

Notes
a. Weaving segments longer than the calculated maximum length should be treated as isolated merge and diverge areas using the procedures of 
Chapter 13, "Freeway Merge and Diverge Segments".   
b. For volumes that exceed the weaving segment capacity, the level of service is "F".
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FREEWAY WEAVING WORKSHEET
General Information Site Information

Analyst AR 
Agency/Company HDR 
Date Performed 6/19/2014 
Analysis Time Period 2016 B AM 

Freeway/Dir of Travel Eastbound 
Weaving Segment Location SR 536 On Ramp to SR 535 Off 
Analysis Year

Project Description
Inputs

Weaving configuration One-Sided 
Weaving number of lanes, N 4 
Weaving segment length, LS 2616ft
Freeway free-flow speed, FFS 65 mph 

Segment type Freeway
Freeway minimum speed, SMIN 15
Freeway maximum capacity, CIFL 2350
Terrain type Level

Conversions to pc/h Under Base Conditions
V (veh/h) PHF Truck (%) RV (%) E T E R fHV fp v (pc/h)

VFF 3336  0.95  3  0  1.5  1.2  0.985  0.85  4193  
VRF 1468  0.95  3  0  1.5  1.2  0.985  0.85  1845  
VFR 499  0.95  3  0  1.5  1.2  0.985  0.85  627  
VRR 20  0.95  3  0  1.5  1.2  0.985  0.85  25  
VNW 4218 V = 6690  
VW 2472  
VR 0.370  
Configuration Characteristics
Minimum maneuver lanes, NWL 2 lc
Interchange density, ID 0.7 int/mi
Minimum RF lane changes, LCRF 1 lc/pc
Minimum FR lane changes, LCFR 1 lc/pc
Minimum RR lane changes, LCRR lc/pc

Minimum weaving lane changes, LCMIN lc/h
Weaving lane changes, LCW lc/h
Non-weaving lane changes, LCNW lc/h
Total lane changes, LCALL lc/h
Non-weaving vehicle index, INW

Weaving Segment Speed, Density, Level of Service, and Capacity
Weaving segment flow rate, v 6690 pc/h
Weaving segment capacity, cw 5439 veh/h
Weaving segment v/c ratio 1.030 
Weaving segment density, D pc/mi/ln
Level of Service, LOS  F  

Weaving intensity factor, W 
Weaving segment speed, S mph
Average weaving speed, SW mph
Average non-weaving speed, SNW mph
Maximum weaving length, LMAX 6341 ft

Notes
a. Weaving segments longer than the calculated maximum length should be treated as isolated merge and diverge areas using the procedures of 
Chapter 13, "Freeway Merge and Diverge Segments".   
b. For volumes that exceed the weaving segment capacity, the level of service is "F".
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FREEWAY WEAVING WORKSHEET
General Information Site Information

Analyst AR 
Agency/Company HDR 
Date Performed 6/19/2014 
Analysis Time Period 2016 B AM 

Freeway/Dir of Travel Westbound 
Weaving Segment Location SR 535 On Ramp to SR 536 Off 
Analysis Year

Project Description
Inputs

Weaving configuration One-Sided 
Weaving number of lanes, N 4 
Weaving segment length, LS 3081ft
Freeway free-flow speed, FFS 65 mph 

Segment type Freeway
Freeway minimum speed, SMIN 15
Freeway maximum capacity, CIFL 2350
Terrain type Level

Conversions to pc/h Under Base Conditions
V (veh/h) PHF Truck (%) RV (%) E T E R fHV fp v (pc/h)

VFF 2485  0.95  3  0  1.5  1.2  0.985  0.85  3124  
VRF 797  0.95  3  0  1.5  1.2  0.985  0.85  1002  
VFR 1833  0.95  3  0  1.5  1.2  0.985  0.85  2304  
VRR 20  0.95  3  0  1.5  1.2  0.985  0.85  25  
VNW 3149 V = 6455  
VW 3306  
VR 0.512  
Configuration Characteristics
Minimum maneuver lanes, NWL 3 lc
Interchange density, ID 0.5 int/mi
Minimum RF lane changes, LCRF 1 lc/pc
Minimum FR lane changes, LCFR 0 lc/pc
Minimum RR lane changes, LCRR lc/pc

Minimum weaving lane changes, LCMIN 1002 lc/h
Weaving lane changes, LCW 1457 lc/h
Non-weaving lane changes, LCNW 1548 lc/h
Total lane changes, LCALL 3005 lc/h
Non-weaving vehicle index, INW 485 

Weaving Segment Speed, Density, Level of Service, and Capacity
Weaving segment flow rate, v 6455 pc/h
Weaving segment capacity, cw 5723 veh/h
Weaving segment v/c ratio 0.945 
Weaving segment density, D 30.5 pc/mi/ln
Level of Service, LOS  D  

Weaving intensity factor, W 0.222 
Weaving segment speed, S 52.9 mph
Average weaving speed, SW 55.9 mph
Average non-weaving speed, SNW 50.0 mph
Maximum weaving length, LMAX 6403 ft

Notes
a. Weaving segments longer than the calculated maximum length should be treated as isolated merge and diverge areas using the procedures of 
Chapter 13, "Freeway Merge and Diverge Segments".   
b. For volumes that exceed the weaving segment capacity, the level of service is "F".
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FREEWAY WEAVING WORKSHEET
General Information Site Information

Analyst AR 
Agency/Company HDR 
Date Performed 6/19/2014 
Analysis Time Period 2016 B PM 

Freeway/Dir of Travel Eastbound 
Weaving Segment Location SR 536 On Ramp to SR 535 Off 
Analysis Year

Project Description
Inputs

Weaving configuration One-Sided 
Weaving number of lanes, N 4 
Weaving segment length, LS 2616ft
Freeway free-flow speed, FFS 65 mph 

Segment type Freeway
Freeway minimum speed, SMIN 15
Freeway maximum capacity, CIFL 2350
Terrain type Level

Conversions to pc/h Under Base Conditions
V (veh/h) PHF Truck (%) RV (%) E T E R fHV fp v (pc/h)

VFF 2678  0.95  3  0  1.5  1.2  0.985  0.85  3366  
VRF 1929  0.95  3  0  1.5  1.2  0.985  0.85  2425  
VFR 1292  0.95  3  0  1.5  1.2  0.985  0.85  1624  
VRR 20  0.95  3  0  1.5  1.2  0.985  0.85  25  
VNW 3391 V = 7440  
VW 4049  
VR 0.544  
Configuration Characteristics
Minimum maneuver lanes, NWL 2 lc
Interchange density, ID 0.7 int/mi
Minimum RF lane changes, LCRF 1 lc/pc
Minimum FR lane changes, LCFR 1 lc/pc
Minimum RR lane changes, LCRR lc/pc

Minimum weaving lane changes, LCMIN lc/h
Weaving lane changes, LCW lc/h
Non-weaving lane changes, LCNW lc/h
Total lane changes, LCALL lc/h
Non-weaving vehicle index, INW

Weaving Segment Speed, Density, Level of Service, and Capacity
Weaving segment flow rate, v 7440 pc/h
Weaving segment capacity, cw 3693 veh/h
Weaving segment v/c ratio 1.687 
Weaving segment density, D pc/mi/ln
Level of Service, LOS  F  

Weaving intensity factor, W 
Weaving segment speed, S mph
Average weaving speed, SW mph
Average non-weaving speed, SNW mph
Maximum weaving length, LMAX 8348 ft

Notes
a. Weaving segments longer than the calculated maximum length should be treated as isolated merge and diverge areas using the procedures of 
Chapter 13, "Freeway Merge and Diverge Segments".   
b. For volumes that exceed the weaving segment capacity, the level of service is "F".

Copyright © 2012 University of Florida, All Rights Reserved     HCS 2010TM   Version 6.41 Generated:  8/22/2014    11:04 AM

Page 1 of 1FREEWAY WEAVING WORKSHEET

8/22/2014file:///C:/Users/aritter.INTRANET.000/AppData/Local/Temp/s2kC7BB.tmp



FREEWAY WEAVING WORKSHEET
General Information Site Information

Analyst AR 
Agency/Company HDR 
Date Performed 6/19/2014 
Analysis Time Period 2016 B PM 

Freeway/Dir of Travel Westbound 
Weaving Segment Location V 
Analysis Year

Project Description
Inputs

Weaving configuration One-Sided 
Weaving number of lanes, N 4 
Weaving segment length, LS 3081ft
Freeway free-flow speed, FFS 65 mph 

Segment type Freeway
Freeway minimum speed, SMIN 15
Freeway maximum capacity, CIFL 2350
Terrain type Level

Conversions to pc/h Under Base Conditions
V (veh/h) PHF Truck (%) RV (%) E T E R fHV fp v (pc/h)

VFF 2786  0.95  3  0  1.5  1.2  0.985  0.85  3502  
VRF 737  0.95  3  0  1.5  1.2  0.985  0.85  926  
VFR 1760  0.95  3  0  1.5  1.2  0.985  0.85  2212  
VRR 20  0.95  3  0  1.5  1.2  0.985  0.85  25  
VNW 3527 V = 6665  
VW 3138  
VR 0.471  
Configuration Characteristics
Minimum maneuver lanes, NWL 3 lc
Interchange density, ID 0.5 int/mi
Minimum RF lane changes, LCRF 1 lc/pc
Minimum FR lane changes, LCFR 0 lc/pc
Minimum RR lane changes, LCRR lc/pc

Minimum weaving lane changes, LCMIN 926 lc/h
Weaving lane changes, LCW 1381 lc/h
Non-weaving lane changes, LCNW 1626 lc/h
Total lane changes, LCALL 3007 lc/h
Non-weaving vehicle index, INW 543 

Weaving Segment Speed, Density, Level of Service, and Capacity
Weaving segment flow rate, v 6665 pc/h
Weaving segment capacity, cw 6225 veh/h
Weaving segment v/c ratio 0.897 
Weaving segment density, D 31.5 pc/mi/ln
Level of Service, LOS  D  

Weaving intensity factor, W 0.222 
Weaving segment speed, S 52.8 mph
Average weaving speed, SW 55.9 mph
Average non-weaving speed, SNW 50.3 mph
Maximum weaving length, LMAX 5921 ft

Notes
a. Weaving segments longer than the calculated maximum length should be treated as isolated merge and diverge areas using the procedures of 
Chapter 13, "Freeway Merge and Diverge Segments".   
b. For volumes that exceed the weaving segment capacity, the level of service is "F".
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HCM 2010 Signalized Intersection Summary
15: World Center Dr & SR 536 8/22/2014

No-Build 2016  6/6/2012 PM Peak-Hour Synchro 8 Report
Page 1

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (veh/h) 277 1229 187 133 1029 247 168 79 154 259 71 267
Number 5 2 12 1 6 16 3 8 18 7 4 14
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 186.3 182.7 186.3 186.3 184.5 186.3 184.5 175.9 190.0 174.3 186.3 182.7
Adj Flow Rate, veh/h 301 1336 203 145 1118 268 183 86 167 282 77 290
Adj No. of Lanes 1 3 1 1 3 1 1 1 0 1 1 1
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Percent Heavy Veh, % 2 4 2 2 3 2 3 10 10 9 2 4
Cap, veh/h 321 1978 628 170 1565 492 392 95 185 316 440 367
Arrive On Green 0.18 0.40 0.40 0.10 0.31 0.31 0.10 0.18 0.18 0.15 0.24 0.24
Sat Flow, veh/h 1774 4988 1583 1774 5036 1583 1757 536 1040 1660 1863 1553
Grp Volume(v), veh/h 301 1336 203 145 1118 268 183 0 253 282 77 290
Grp Sat Flow(s),veh/h/ln 1774 1663 1583 1774 1679 1583 1757 0 1575 1660 1863 1553
Q Serve(g_s), s 27.0 35.6 10.0 13.0 31.7 22.7 13.6 0.0 25.4 21.8 5.3 28.3
Cycle Q Clear(g_c), s 27.0 35.6 10.0 13.0 31.7 22.7 13.6 0.0 25.4 21.8 5.3 28.3
Prop In Lane 1.00 1.00 1.00 1.00 1.00 0.66 1.00 1.00
Lane Grp Cap(c), veh/h 321 1978 628 170 1565 492 392 0 280 316 440 367
V/C Ratio(X) 0.94 0.68 0.32 0.86 0.71 0.54 0.47 0.00 0.90 0.89 0.18 0.79
Avail Cap(c_a), veh/h 428 1978 628 264 1565 492 394 0 308 390 554 462
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 65.2 40.1 16.5 71.9 49.3 46.1 47.4 0.0 65.0 45.1 49.1 57.9
Incr Delay (d2), s/veh 21.7 1.9 1.4 9.4 2.8 4.3 0.9 0.0 27.1 19.3 0.2 7.2
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 15.2 16.7 5.7 6.8 15.1 10.5 6.7 0.0 13.2 11.6 2.8 12.9
LnGrp Delay(d),s/veh 86.9 42.0 17.8 81.2 52.1 50.4 48.3 0.0 92.1 64.3 49.3 65.0
LnGrp LOS F D B F D D D F E D E
Approach Vol, veh/h 1840 1531 436 649
Approach Delay, s/veh 46.7 54.6 73.7 62.9
Approach LOS D D E E

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s 41.1 71.0 22.3 45.6 36.3 75.8 31.8 36.1
Change Period (Y+Rc), s 7.0 7.0 6.7 7.5 7.1 7.0 7.5 * 7.5
Max Green Setting (Gmax), s 24.0 64.0 15.8 48.0 38.9 49.0 31.5 * 31.5
Max Q Clear Time (g_c+I1), s 15.0 37.6 15.6 30.3 29.0 33.7 23.8 27.4
Green Ext Time (p_c), s 0.5 10.4 0.0 2.9 0.2 6.9 0.5 1.2

Intersection Summary
HCM 2010 Ctrl Delay 54.4
HCM 2010 LOS D

Notes
* HCM 2010 computational engine requires equal clearance times for the phases crossing the barrier.



HCM 2010 Signalized Intersection Summary
16: SR 535 & Palm Pkwy 8/22/2014

No-Build 2016  6/6/2012 PM Peak-Hour Synchro 8 Report
Page 2

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (veh/h) 470 299 782 474 390 87 743 1330 505 167 942 288
Number 3 8 18 7 4 14 1 6 16 5 2 12
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 186.3 186.3 186.3 181.0 186.3 190.0 182.7 186.3 177.6 177.6 186.3 186.3
Adj Flow Rate, veh/h 516 329 0 521 429 96 816 1462 0 184 1035 0
Adj No. of Lanes 2 1 1 2 2 0 2 2 1 1 2 1
Peak Hour Factor 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91
Percent Heavy Veh, % 2 2 2 5 2 2 4 2 7 7 2 2
Cap, veh/h 576 333 283 514 474 105 794 1479 631 184 1032 462
Arrive On Green 0.17 0.18 0.00 0.15 0.16 0.16 0.47 0.84 0.00 0.11 0.29 0.00
Sat Flow, veh/h 3442 1863 1583 3343 2880 639 3375 3539 1509 1691 3539 1583
Grp Volume(v), veh/h 516 329 0 521 262 263 816 1462 0 184 1035 0
Grp Sat Flow(s),veh/h/ln 1721 1863 1583 1672 1770 1750 1688 1770 1509 1691 1770 1583
Q Serve(g_s), s 27.9 33.5 0.0 29.2 27.6 28.0 44.7 74.1 0.0 20.7 55.4 0.0
Cycle Q Clear(g_c), s 27.9 33.5 0.0 29.2 27.6 28.0 44.7 74.1 0.0 20.7 55.4 0.0
Prop In Lane 1.00 1.00 1.00 0.37 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 576 333 283 514 291 288 794 1479 631 184 1032 462
V/C Ratio(X) 0.90 0.99 0.00 1.01 0.90 0.91 1.03 0.99 0.00 1.00 1.00 0.00
Avail Cap(c_a), veh/h 576 333 283 514 326 322 794 1479 631 184 1032 462
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 2.00 2.00 2.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 0.00 1.00 1.00 1.00 0.35 0.35 0.00 1.00 1.00 0.00
Uniform Delay (d), s/veh 77.5 77.8 0.0 80.4 77.8 78.0 50.3 15.2 0.0 84.6 67.3 0.0
Incr Delay (d2), s/veh 16.1 45.5 0.0 43.3 24.6 26.9 26.4 11.5 0.0 65.9 28.7 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 14.5 21.5 0.0 16.6 15.5 15.7 23.6 36.5 0.0 13.0 31.2 0.0
LnGrp Delay(d),s/veh 93.5 123.3 0.0 123.7 102.4 104.9 76.7 26.6 0.0 150.5 96.0 0.0
LnGrp LOS F F F F F F C F F
Approach Vol, veh/h 845 1046 2278 1219
Approach Delay, s/veh 105.1 113.6 44.6 104.3
Approach LOS F F D F

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s 51.2 62.3 38.5 38.0 27.6 85.9 35.9 40.6
Change Period (Y+Rc), s * 6.5* 6.8999996* 6.6999998* 6.6999998* 6.8999996 * 6.5* 6.6999998* 6.6000004
Max Green Setting (Gmax), s* 44.700001* 55.400002* 28.100002 * 35* 20.700001* 79.400002* 29.200001 * 34
Max Q Clear Time (g_c+I1), s 46.7 57.4 29.9 30.0 22.7 76.1 31.2 35.5
Green Ext Time (p_c), s 0.0 0.0 0.0 1.2 0.0 2.7 0.0 0.0

Intersection Summary
HCM 2010 Ctrl Delay 81.0
HCM 2010 LOS F

Notes
* HCM 2010 computational engine requires equal clearance times for the phases crossing the barrier.



HCM Signalized Intersection Capacity Analysis
17: SR 535 & Hotel Plaza Blvd/Hotel Plaza 8/22/2014

No-Build 2016  6/6/2012 PM Peak-Hour Synchro 8 Report
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 669 75 970 155 72 97 666 1812 185 114 1528 556
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.5 6.5 6.3 6.6 6.6 6.3 6.3 6.3 6.1 6.1 6.1
Lane Util. Factor 0.95 0.95 0.88 0.91 0.91 0.97 0.91 1.00 1.00 0.91 1.00
Frt 1.00 1.00 0.85 1.00 0.93 1.00 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 0.96 1.00 0.95 0.99 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1603 1631 2682 1595 2859 3367 4988 1583 1687 5036 1568
Flt Permitted 0.95 0.96 1.00 0.95 0.99 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (perm) 1603 1631 2682 1595 2859 3367 4988 1583 1687 5036 1568
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 704 79 1021 163 76 102 701 1907 195 120 1608 585
RTOR Reduction (vph) 0 0 33 0 81 0 0 0 52 0 0 376
Lane Group Flow (vph) 387 396 988 117 143 0 701 1907 143 120 1608 209
Heavy Vehicles (%) 7% 4% 6% 3% 4% 21% 4% 4% 2% 7% 3% 3%
Turn Type Split NA pm+ov Split NA Prot NA Perm Prot NA Perm
Protected Phases 8 8 1 4 4 1 6 5 2
Permitted Phases 8 6 2
Actuated Green, G (s) 48.9 48.9 80.7 15.9 15.9 31.8 83.6 83.6 16.1 67.9 67.9
Effective Green, g (s) 48.9 48.9 80.7 15.9 15.9 31.8 83.6 83.6 16.1 67.9 67.9
Actuated g/C Ratio 0.26 0.26 0.42 0.08 0.08 0.17 0.44 0.44 0.08 0.36 0.36
Clearance Time (s) 6.5 6.5 6.3 6.6 6.6 6.3 6.3 6.3 6.1 6.1 6.1
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 412 419 1139 133 239 563 2194 696 142 1799 560
v/s Ratio Prot 0.24 c0.24 0.15 c0.07 0.05 c0.21 c0.38 0.07 0.32
v/s Ratio Perm 0.22 0.09 0.13
v/c Ratio 0.94 0.95 0.87 0.88 0.60 1.25 0.87 0.21 0.85 0.89 0.37
Uniform Delay, d1 69.1 69.2 49.8 86.1 84.0 79.1 48.2 32.8 85.7 57.6 45.3
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.09 0.62 0.39 1.31 0.47 0.84
Incremental Delay, d2 29.1 30.1 7.2 43.5 4.0 119.0 3.0 0.4 20.3 4.0 1.0
Delay (s) 98.2 99.4 57.0 129.6 88.0 205.2 33.0 13.0 132.5 31.2 38.9
Level of Service F F E F F F C B F C D
Approach Delay (s) 75.1 102.3 74.7 38.4
Approach LOS E F E D

Intersection Summary
HCM 2000 Control Delay 64.5 HCM 2000 Level of Service E
HCM 2000 Volume to Capacity ratio 0.98
Actuated Cycle Length (s) 190.0 Sum of lost time (s) 25.5
Intersection Capacity Utilization 96.7% ICU Level of Service F
Analysis Period (min) 15
c    Critical Lane Group



HCM 2010 Signalized Intersection Summary
18: I-4 WB on-ramp from SR 535 /I-4 WB off-ramp to SR 535 & SR 535 8/22/2014

No-Build 2016  6/6/2012 PM Peak-Hour Synchro 8 Report
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Movement NBL NBT NBR SBL SBT SBR NEL NET NER SWL SWT SWR
Lane Configurations
Volume (veh/h) 258 1633 0 0 2154 499 0 0 0 1095 0 1030
Number 1 6 16 5 2 12 7 4 14
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 186.3 186.3 0.0 0.0 186.3 186.3 181.0 0.0 184.5
Adj Flow Rate, veh/h 272 1719 0 0 2267 0 1153 0 1084
Adj No. of Lanes 1 3 0 0 5 1 2 0 2
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Percent Heavy Veh, % 2 2 0 0 2 2 5 0 3
Cap, veh/h 290 2773 0 0 2545 534 1223 0 1009
Arrive On Green 0.16 0.55 0.00 0.00 0.67 0.00 0.37 0.00 0.37
Sat Flow, veh/h 1774 5253 0 0 7898 1583 3343 0 2760
Grp Volume(v), veh/h 272 1719 0 0 2267 0 1153 0 1084
Grp Sat Flow(s),veh/h/ln 1774 1695 0 0 1509 1583 1672 0 1380
Q Serve(g_s), s 28.8 44.1 0.0 0.0 46.6 0.0 63.4 0.0 69.5
Cycle Q Clear(g_c), s 28.8 44.1 0.0 0.0 46.6 0.0 63.4 0.0 69.5
Prop In Lane 1.00 0.00 0.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 290 2773 0 0 2545 534 1223 0 1009
V/C Ratio(X) 0.94 0.62 0.00 0.00 0.89 0.00 0.94 0.00 1.07
Avail Cap(c_a), veh/h 313 2773 0 0 2545 534 1223 0 1009
HCM Platoon Ratio 1.00 1.00 1.00 1.00 2.00 2.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 0.00 0.00 0.39 0.00 1.00 0.00 1.00
Uniform Delay (d), s/veh 78.6 29.7 0.0 0.0 28.1 0.0 58.3 0.0 60.3
Incr Delay (d2), s/veh 34.1 1.1 0.0 0.0 2.1 0.0 14.1 0.0 50.4
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 16.9 21.0 0.0 0.0 19.4 0.0 31.7 0.0 33.6
LnGrp Delay(d),s/veh 112.7 30.7 0.0 0.0 30.2 0.0 72.4 0.0 110.6
LnGrp LOS F C C E F
Approach Vol, veh/h 1991 2267 2237
Approach Delay, s/veh 41.9 30.2 90.9
Approach LOS D C F

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 4 6
Phs Duration (G+Y+Rc), s 39.5 71.5 79.0 111.0
Change Period (Y+Rc), s 8.5 7.4 9.5 7.4
Max Green Setting (Gmax), s 33.5 61.6 69.5 103.6
Max Q Clear Time (g_c+I1), s 30.8 48.6 71.5 46.1
Green Ext Time (p_c), s 0.2 12.8 0.0 52.9

Intersection Summary
HCM 2010 Ctrl Delay 54.7
HCM 2010 LOS D



HCM 2010 Signalized Intersection Summary
19: SR 535 & I-4 EB off-ramp 8/22/2014

No-Build 2016  6/6/2012 PM Peak-Hour Synchro 8 Report
Page 5

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (veh/h) 875 200 237 412 0 510 0 1299 348 675 1610 0
Number 7 4 14 3 8 18 5 2 12 1 6 16
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 184.5 166.7 168.1 177.6 0.0 179.2 0.0 186.3 168.1 182.7 184.5 0.0
Adj Flow Rate, veh/h 972 222 0 458 0 0 0 1443 387 750 1789 0
Adj No. of Lanes 2 2 1 2 0 1 0 3 1 2 3 0
Peak Hour Factor 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90
Percent Heavy Veh, % 3 14 13 7 0 6 0 2 13 4 3 0
Cap, veh/h 1013 307 139 509 0 0 0 1678 693 790 3071 0
Arrive On Green 0.30 0.10 0.00 0.16 0.00 0.00 0.00 0.44 0.44 0.23 0.61 0.00
Sat Flow, veh/h 3408 3167 1429 3281 458 0 5253 1429 3375 5202 0
Grp Volume(v), veh/h 972 222 0 458 76.0 0 1443 387 750 1789 0
Grp Sat Flow(s),veh/h/ln 1704 1583 1429 1640 E 0 1695 1429 1688 1679 0
Q Serve(g_s), s 43.4 10.5 0.0 21.2 0.0 39.6 28.3 33.9 33.3 0.0
Cycle Q Clear(g_c), s 43.4 10.5 0.0 21.2 0.0 39.6 28.3 33.9 33.3 0.0
Prop In Lane 1.00 1.00 1.00 0.00 1.00 1.00 0.00
Lane Grp Cap(c), veh/h 1013 307 139 509 0 1678 693 790 3071 0
V/C Ratio(X) 0.96 0.72 0.00 0.90 0.00 0.86 0.56 0.95 0.58 0.00
Avail Cap(c_a), veh/h 1036 875 395 663 0 1678 693 804 3071 0
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.33 1.33 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 0.00 1.00 0.00 0.59 0.59 1.00 1.00 0.00
Uniform Delay (d), s/veh 53.5 67.9 0.0 64.3 0.0 40.2 23.3 58.4 18.3 0.0
Incr Delay (d2), s/veh 18.6 2.0 0.0 11.7 0.0 3.7 1.9 20.3 0.8 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 23.0 4.7 0.0 10.5 0.0 19.0 11.4 18.1 15.6 0.0
LnGrp Delay(d),s/veh 72.1 69.9 0.0 76.0 0.0 43.9 25.2 78.7 19.1 0.0
LnGrp LOS E E E D C E B
Approach Vol, veh/h 1194 1830 2539
Approach Delay, s/veh 71.7 40.0 36.7
Approach LOS E D D

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 3 4 6 7
Phs Duration (G+Y+Rc), s 43.4 92.7 31.9 22.0 136.0 54.0
Change Period (Y+Rc), s* 7.1000004 6.5 7.9 7.0 6.5 7.9
Max Green Setting (Gmax), s* 36.900002 50.5 31.3 42.8 94.5 47.1
Max Q Clear Time (g_c+I1), s 35.9 41.6 23.2 12.5 35.3 45.4
Green Ext Time (p_c), s 0.4 8.6 0.8 1.1 49.3 0.6

Intersection Summary
HCM 2010 Ctrl Delay 47.6
HCM 2010 LOS D

Notes
* HCM 2010 computational engine requires equal clearance times for the phases crossing the barrier.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (veh/h) 249 75 90 43 64 56 86 1342 44 235 1854 170
Number 3 8 18 7 4 14 1 6 16 5 2 12
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 161.0 162.7 190.0 190.0 186.3 190.0 177.6 186.3 190.0 184.5 171.2 166.7
Adj Flow Rate, veh/h 274 82 99 47 70 62 95 1475 48 258 2037 187
Adj No. of Lanes 1 1 0 0 1 0 1 3 0 1 3 1
Peak Hour Factor 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91
Percent Heavy Veh, % 18 2 2 2 2 2 7 2 2 3 11 14
Cap, veh/h 248 231 279 127 187 153 111 2001 65 275 2275 690
Arrive On Green 0.34 0.34 0.34 0.34 0.34 0.34 0.07 0.40 0.40 0.16 0.49 0.49
Sat Flow, veh/h 1083 672 812 298 544 446 1691 5059 165 1757 4673 1417
Grp Volume(v), veh/h 274 0 181 179 0 0 95 988 535 258 2037 187
Grp Sat Flow(s),veh/h/ln 1083 0 1484 1287 0 0 1691 1695 1834 1757 1558 1417
Q Serve(g_s), s 36.2 0.0 17.1 11.2 0.0 0.0 10.4 46.7 46.7 27.2 74.4 14.6
Cycle Q Clear(g_c), s 64.5 0.0 17.1 28.3 0.0 0.0 10.4 46.7 46.7 27.2 74.4 14.6
Prop In Lane 1.00 0.55 0.26 0.35 1.00 0.09 1.00 1.00
Lane Grp Cap(c), veh/h 248 0 510 467 0 0 111 1341 725 275 2275 690
V/C Ratio(X) 1.11 0.00 0.35 0.38 0.00 0.00 0.85 0.74 0.74 0.94 0.90 0.27
Avail Cap(c_a), veh/h 248 0 510 467 0 0 133 1341 725 319 2275 690
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 0.00 1.00 1.00 0.00 0.00 1.00 1.00 1.00 0.59 0.59 0.59
Uniform Delay (d), s/veh 78.5 0.0 46.0 50.7 0.0 0.0 86.7 48.4 48.4 78.2 43.8 28.5
Incr Delay (d2), s/veh 88.7 0.0 0.3 0.3 0.0 0.0 30.2 3.7 6.6 21.4 3.7 0.6
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 18.9 0.0 7.1 7.5 0.0 0.0 5.8 22.5 24.9 14.9 32.7 5.8
LnGrp Delay(d),s/veh 167.1 0.0 46.2 51.0 0.0 0.0 116.9 52.0 55.0 99.6 47.5 29.0
LnGrp LOS F D D F D D F D C
Approach Vol, veh/h 455 179 1618 2482
Approach Delay, s/veh 119.0 51.0 56.8 51.5
Approach LOS F D E D

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 4 5 6 8
Phs Duration (G+Y+Rc), s 19.2 99.8 71.0 36.3 82.7 71.0
Change Period (Y+Rc), s 6.8* 6.1000004 6.5 6.9* 6.1000004 6.5
Max Green Setting (Gmax), s 14.8* 91.300003 64.5 34.1* 71.900002 64.5
Max Q Clear Time (g_c+I1), s 12.4 76.4 30.3 29.2 48.7 66.5
Green Ext Time (p_c), s 0.0 14.3 2.7 0.1 21.9 0.0

Intersection Summary
HCM 2010 Ctrl Delay 59.8
HCM 2010 LOS E

Notes
* HCM 2010 computational engine requires equal clearance times for the phases crossing the barrier.
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307: Team Disney/Entrance 3 & Buena Vista Drive 8/22/2014

No-Build 2016  6/6/2012 PM Peak-Hour Synchro 8 Report
Page 1

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 0 1434 30 44 864 165 255 15 285 0 0 171
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0
Lane Util. Factor 0.91 1.00 1.00 0.91 1.00 0.95 0.95 1.00 0.88
Frt 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85 0.85
Flt Protected 1.00 1.00 0.95 1.00 1.00 0.95 0.96 1.00 1.00
Satd. Flow (prot) 4848 1553 1805 4510 1468 1394 1434 1077 2137
Flt Permitted 1.00 1.00 0.95 1.00 1.00 0.95 0.96 1.00 1.00
Satd. Flow (perm) 4848 1553 1805 4510 1468 1394 1434 1077 2137
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 0 1559 33 48 939 179 277 16 310 0 0 186
RTOR Reduction (vph) 0 0 17 0 0 66 0 0 258 0 0 175
Lane Group Flow (vph) 0 1559 16 48 939 113 147 146 52 0 0 11
Heavy Vehicles (%) 5% 7% 4% 0% 15% 10% 23% 0% 50% 11% 0% 33%
Turn Type NA Perm Prot NA Perm Split NA Perm Perm
Protected Phases 6 5 2 4 4
Permitted Phases 6 2 4 8
Actuated Green, G (s) 64.2 64.2 12.0 82.2 82.2 21.8 21.8 21.8 8.0
Effective Green, g (s) 64.2 64.2 12.0 82.2 82.2 21.8 21.8 21.8 8.0
Actuated g/C Ratio 0.49 0.49 0.09 0.63 0.63 0.17 0.17 0.17 0.06
Clearance Time (s) 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0
Vehicle Extension (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 5.0
Lane Grp Cap (vph) 2394 766 166 2851 928 233 240 180 131
v/s Ratio Prot c0.32 0.03 c0.21 c0.11 0.10
v/s Ratio Perm 0.01 0.08 0.05 c0.01
v/c Ratio 0.65 0.02 0.29 0.33 0.12 0.63 0.61 0.29 0.09
Uniform Delay, d1 24.5 16.8 55.0 11.1 9.5 50.4 50.1 47.3 57.6
Progression Factor 0.26 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 1.0 0.0 1.3 0.3 0.3 6.1 5.0 1.2 0.6
Delay (s) 7.5 16.9 56.3 11.4 9.8 56.5 55.1 48.5 58.2
Level of Service A B E B A E E D E
Approach Delay (s) 7.7 13.0 52.1 58.2
Approach LOS A B D E

Intersection Summary
HCM 2000 Control Delay 19.6 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.58
Actuated Cycle Length (s) 130.0 Sum of lost time (s) 24.0
Intersection Capacity Utilization 55.4% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 186 1355 51 89 1308 157 193 3 91 177 2 102
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.0 6.0 6.0 6.0 6.0 7.0 7.0 7.0 7.0 7.0
Lane Util. Factor 1.00 0.91 1.00 1.00 0.86 0.95 0.95 1.00 1.00 1.00
Frt 1.00 1.00 0.85 1.00 0.98 1.00 1.00 0.85 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00 0.95 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1308 4550 1538 1703 5360 1466 1477 1056 1289 1188
Flt Permitted 0.95 1.00 1.00 0.95 1.00 0.95 0.95 1.00 0.95 1.00
Satd. Flow (perm) 1308 4550 1538 1703 5360 1466 1477 1056 1289 1188
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 202 1473 55 97 1422 171 210 3 99 192 2 111
RTOR Reduction (vph) 0 0 33 0 16 0 0 0 87 0 92 0
Lane Group Flow (vph) 202 1473 22 97 1577 0 107 106 12 192 21 0
Heavy Vehicles (%) 38% 14% 5% 6% 19% 28% 17% 0% 53% 40% 0% 37%
Turn Type Prot NA Perm Prot NA Split NA Perm Split NA
Protected Phases 1 6 5 2 4 4 8 8
Permitted Phases 6 4
Actuated Green, G (s) 22.6 52.6 52.6 13.7 43.7 15.5 15.5 15.5 22.2 22.2
Effective Green, g (s) 22.6 52.6 52.6 13.7 43.7 15.5 15.5 15.5 22.2 22.2
Actuated g/C Ratio 0.17 0.40 0.40 0.11 0.34 0.12 0.12 0.12 0.17 0.17
Clearance Time (s) 6.0 6.0 6.0 6.0 6.0 7.0 7.0 7.0 7.0 7.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 4.0 4.0 4.0 4.0 4.0
Lane Grp Cap (vph) 227 1841 622 179 1801 174 176 125 220 202
v/s Ratio Prot 0.15 c0.32 0.06 c0.29 c0.07 0.07 c0.15 0.02
v/s Ratio Perm 0.01 0.01
v/c Ratio 0.89 0.80 0.04 0.54 0.88 0.61 0.60 0.09 0.87 0.10
Uniform Delay, d1 52.5 34.1 23.4 55.2 40.6 54.4 54.3 51.0 52.5 45.5
Progression Factor 1.00 1.00 1.00 0.96 0.93 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 31.6 3.8 0.1 3.2 6.1 7.2 6.6 0.4 30.1 0.3
Delay (s) 84.1 37.8 23.5 56.2 43.9 61.6 60.9 51.4 82.6 45.8
Level of Service F D C E D E E D F D
Approach Delay (s) 42.8 44.6 58.1 69.0
Approach LOS D D E E

Intersection Summary
HCM 2000 Control Delay 46.7 HCM 2000 Level of Service D
HCM 2000 Volume to Capacity ratio 0.85
Actuated Cycle Length (s) 130.0 Sum of lost time (s) 26.0
Intersection Capacity Utilization 65.2% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (veh/h) 317 1054 238 67 1200 275 187 71 133 247 79 377
Number 5 2 12 1 6 16 3 8 18 7 4 14
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 186.3 182.7 186.3 186.3 184.5 186.3 184.5 175.9 190.0 174.3 186.3 182.7
Adj Flow Rate, veh/h 345 1146 259 73 1304 299 203 77 145 268 86 410
Adj No. of Lanes 1 3 1 1 3 1 1 1 0 1 1 1
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Percent Heavy Veh, % 2 4 2 2 3 2 3 10 10 9 2 4
Cap, veh/h 366 2249 714 101 1517 477 315 80 151 301 414 345
Arrive On Green 0.21 0.45 0.45 0.06 0.30 0.30 0.08 0.15 0.15 0.15 0.22 0.22
Sat Flow, veh/h 1774 4988 1583 1774 5036 1583 1757 547 1030 1660 1863 1553
Grp Volume(v), veh/h 345 1146 259 73 1304 299 203 0 222 268 86 410
Grp Sat Flow(s),veh/h/ln 1774 1663 1583 1774 1679 1583 1757 0 1577 1660 1863 1553
Q Serve(g_s), s 28.0 24.0 10.8 5.9 35.7 23.8 11.3 0.0 20.5 19.5 5.5 32.5
Cycle Q Clear(g_c), s 28.0 24.0 10.8 5.9 35.7 23.8 11.3 0.0 20.5 19.5 5.5 32.5
Prop In Lane 1.00 1.00 1.00 1.00 1.00 0.65 1.00 1.00
Lane Grp Cap(c), veh/h 366 2249 714 101 1517 477 315 0 231 301 414 345
V/C Ratio(X) 0.94 0.51 0.36 0.72 0.86 0.63 0.64 0.00 0.96 0.89 0.21 1.19
Avail Cap(c_a), veh/h 411 2249 714 145 1517 477 315 0 231 311 414 345
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 57.2 28.6 12.5 67.9 48.2 44.1 50.3 0.0 62.1 43.7 46.4 56.9
Incr Delay (d2), s/veh 27.7 0.8 1.4 3.7 6.6 6.1 4.5 0.0 48.7 25.1 0.2 110.4
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 16.6 11.2 6.0 3.0 17.5 11.2 7.3 0.0 12.1 11.0 2.9 24.5
LnGrp Delay(d),s/veh 84.9 29.5 13.9 71.6 54.8 50.2 54.8 0.0 110.8 68.9 46.7 167.3
LnGrp LOS F C B E D D D F E D F
Approach Vol, veh/h 1750 1676 425 764
Approach Delay, s/veh 38.1 54.7 84.1 119.2
Approach LOS D D F F

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s 19.0 73.0 18.0 40.0 37.3 54.7 29.1 28.9
Change Period (Y+Rc), s 7.0 7.0 6.7 7.5 7.1 7.0 7.5 * 7.5
Max Green Setting (Gmax), s 12.0 66.0 11.3 32.5 33.9 44.0 22.5 * 20.5
Max Q Clear Time (g_c+I1), s 7.9 26.0 13.3 34.5 30.0 37.7 21.5 22.5
Green Ext Time (p_c), s 1.0 10.0 0.0 0.0 0.1 4.2 0.1 0.0

Intersection Summary
HCM 2010 Ctrl Delay 61.8
HCM 2010 LOS E

Notes
* HCM 2010 computational engine requires equal clearance times for the phases crossing the barrier.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (veh/h) 288 287 531 402 209 167 725 1199 474 190 1578 318
Number 3 8 18 7 4 14 1 6 16 5 2 12
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 186.3 186.3 186.3 181.0 186.3 190.0 182.7 186.3 177.6 177.6 186.3 186.3
Adj Flow Rate, veh/h 316 315 0 442 230 184 797 1318 0 209 1734 0
Adj No. of Lanes 2 1 1 2 2 0 2 2 1 1 2 1
Peak Hour Factor 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91
Percent Heavy Veh, % 2 2 2 5 2 2 4 2 7 7 2 2
Cap, veh/h 453 337 286 326 279 214 567 1522 649 224 1386 620
Arrive On Green 0.13 0.18 0.00 0.10 0.15 0.15 0.17 0.43 0.00 0.13 0.39 0.00
Sat Flow, veh/h 3442 1863 1583 3343 1910 1464 3375 3539 1509 1691 3539 1583
Grp Volume(v), veh/h 316 315 0 442 212 202 797 1318 0 209 1734 0
Grp Sat Flow(s),veh/h/ln 1721 1863 1583 1672 1770 1604 1688 1770 1509 1691 1770 1583
Q Serve(g_s), s 14.7 27.9 0.0 16.3 19.5 20.5 28.1 56.6 0.0 20.5 65.5 0.0
Cycle Q Clear(g_c), s 14.7 27.9 0.0 16.3 19.5 20.5 28.1 56.6 0.0 20.5 65.5 0.0
Prop In Lane 1.00 1.00 1.00 0.91 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 453 337 286 326 259 234 567 1522 649 224 1386 620
V/C Ratio(X) 0.70 0.94 0.00 1.36 0.82 0.86 1.41 0.87 0.00 0.94 1.25 0.00
Avail Cap(c_a), veh/h 453 368 312 326 401 364 567 1522 649 224 1386 620
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 0.00 1.00 1.00 1.00 0.56 0.56 0.00 1.00 1.00 0.00
Uniform Delay (d), s/veh 69.4 67.5 0.0 75.5 69.3 69.7 69.6 43.3 0.0 71.9 50.9 0.0
Incr Delay (d2), s/veh 4.0 28.8 0.0 179.1 6.8 11.0 188.2 4.0 0.0 41.9 119.0 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 7.2 17.0 0.0 15.6 10.0 9.9 27.9 28.5 0.0 12.2 54.9 0.0
LnGrp Delay(d),s/veh 73.4 96.3 0.0 254.6 76.1 80.8 257.8 47.3 0.0 113.8 169.9 0.0
LnGrp LOS E F F E F F D F F
Approach Vol, veh/h 631 856 2115 1943
Approach Delay, s/veh 84.8 169.4 126.6 163.8
Approach LOS F F F F

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s 37.8 72.4 28.7 31.1 31.8 78.4 23.0 36.8
Change Period (Y+Rc), s* 6.8999996* 6.8999996* 6.6999998* 6.6999998* 6.8999996 * 6.5* 6.6999998* 6.6000004
Max Green Setting (Gmax), s * 28.1 * 65.5 * 11.3* 37.900002 * 22.1* 71.900002* 16.299999 * 33
Max Q Clear Time (g_c+I1), s 30.1 67.5 16.7 22.5 22.5 58.6 18.3 29.9
Green Ext Time (p_c), s 0.0 0.0 0.0 1.9 0.0 7.4 0.0 0.3

Intersection Summary
HCM 2010 Ctrl Delay 141.5
HCM 2010 LOS F

Notes
* HCM 2010 computational engine requires equal clearance times for the phases crossing the barrier.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 571 50 366 85 70 99 711 1728 95 97 1745 669
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.5 6.5 6.3 6.6 6.6 6.3 6.3 6.3 6.1 6.1 6.1
Lane Util. Factor 0.95 0.95 0.88 0.91 0.91 0.97 0.91 1.00 1.00 0.91 1.00
Frt 1.00 1.00 0.85 1.00 0.92 1.00 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 0.96 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1603 1626 2682 1595 2788 3367 4988 1583 1687 5036 1568
Flt Permitted 0.95 0.96 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (perm) 1603 1626 2682 1595 2788 3367 4988 1583 1687 5036 1568
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 601 53 385 89 74 104 748 1819 100 102 1837 704
RTOR Reduction (vph) 0 0 58 0 98 0 0 0 49 0 0 307
Lane Group Flow (vph) 325 329 327 80 89 0 748 1819 51 102 1837 397
Heavy Vehicles (%) 7% 4% 6% 3% 4% 21% 4% 4% 2% 7% 3% 3%
Turn Type Split NA pm+ov Split NA Prot NA Perm Prot NA Perm
Protected Phases 8 8 1 4 4 1 6 5 2
Permitted Phases 8 6 2
Actuated Green, G (s) 34.5 34.5 72.2 9.1 9.1 37.7 85.9 85.9 15.0 63.2 63.2
Effective Green, g (s) 34.5 34.5 72.2 9.1 9.1 37.7 85.9 85.9 15.0 63.2 63.2
Actuated g/C Ratio 0.20 0.20 0.42 0.05 0.05 0.22 0.51 0.51 0.09 0.37 0.37
Clearance Time (s) 6.5 6.5 6.3 6.6 6.6 6.3 6.3 6.3 6.1 6.1 6.1
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 325 329 1139 85 149 746 2520 799 148 1872 582
v/s Ratio Prot c0.20 0.20 0.06 c0.05 0.03 c0.22 0.36 0.06 c0.36
v/s Ratio Perm 0.06 0.03 0.25
v/c Ratio 1.00 1.00 0.29 0.94 0.59 1.00 0.72 0.06 0.69 0.98 0.68
Uniform Delay, d1 67.8 67.8 32.0 80.2 78.6 66.2 32.7 21.5 75.2 52.8 45.0
Progression Factor 1.00 1.00 1.00 1.00 1.00 0.74 0.51 0.32 1.08 0.37 0.52
Incremental Delay, d2 49.9 49.6 0.1 77.8 6.2 27.6 1.2 0.1 1.2 3.3 0.6
Delay (s) 117.7 117.4 32.2 158.0 84.9 76.8 18.0 7.0 82.7 22.7 24.0
Level of Service F F C F F E B A F C C
Approach Delay (s) 85.9 106.8 34.1 25.4
Approach LOS F F C C

Intersection Summary
HCM 2000 Control Delay 41.7 HCM 2000 Level of Service D
HCM 2000 Volume to Capacity ratio 0.99
Actuated Cycle Length (s) 170.0 Sum of lost time (s) 25.5
Intersection Capacity Utilization 97.4% ICU Level of Service F
Analysis Period (min) 15
c    Critical Lane Group
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Movement NBL NBT NBR SBL SBT SBR NEL NET NER SWL SWT SWR
Lane Configurations
Volume (veh/h) 192 1588 0 0 1571 625 0 0 0 710 0 946
Number 1 6 16 5 2 12 7 4 14
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 186.3 186.3 0.0 0.0 186.3 186.3 181.0 0.0 184.5
Adj Flow Rate, veh/h 202 1672 0 0 1654 0 747 0 996
Adj No. of Lanes 1 3 0 0 5 1 2 0 2
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Percent Heavy Veh, % 2 2 0 0 2 2 5 0 3
Cap, veh/h 224 2578 0 0 2473 519 1297 0 1071
Arrive On Green 0.13 0.51 0.00 0.00 0.66 0.00 0.39 0.00 0.39
Sat Flow, veh/h 1774 5253 0 0 7898 1583 3343 0 2760
Grp Volume(v), veh/h 202 1672 0 0 1654 0 747 0 996
Grp Sat Flow(s),veh/h/ln 1774 1695 0 0 1509 1583 1672 0 1380
Q Serve(g_s), s 18.1 38.9 0.0 0.0 21.6 0.0 28.3 0.0 55.6
Cycle Q Clear(g_c), s 18.1 38.9 0.0 0.0 21.6 0.0 28.3 0.0 55.6
Prop In Lane 1.00 0.00 0.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 224 2578 0 0 2473 519 1297 0 1071
V/C Ratio(X) 0.90 0.65 0.00 0.00 0.67 0.00 0.58 0.00 0.93
Avail Cap(c_a), veh/h 292 2578 0 0 2473 519 1485 0 1226
HCM Platoon Ratio 1.00 1.00 1.00 1.00 2.00 2.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 0.00 0.00 0.37 0.00 1.00 0.00 1.00
Uniform Delay (d), s/veh 69.3 29.1 0.0 0.0 22.4 0.0 38.8 0.0 47.2
Incr Delay (d2), s/veh 24.4 1.3 0.0 0.0 0.5 0.0 0.3 0.0 11.1
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 10.4 18.4 0.0 0.0 9.0 0.0 13.1 0.0 22.8
LnGrp Delay(d),s/veh 93.7 30.4 0.0 0.0 22.9 0.0 39.1 0.0 58.3
LnGrp LOS F C C D E
Approach Vol, veh/h 1874 1654 1743
Approach Delay, s/veh 37.2 22.9 50.1
Approach LOS D C D

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 4 6
Phs Duration (G+Y+Rc), s 28.8 69.2 72.0 98.0
Change Period (Y+Rc), s 8.5 7.4 9.5 7.4
Max Green Setting (Gmax), s 26.5 46.6 71.5 81.6
Max Q Clear Time (g_c+I1), s 20.1 23.6 57.6 40.9
Green Ext Time (p_c), s 0.3 20.9 4.8 34.9

Intersection Summary
HCM 2010 Ctrl Delay 37.0
HCM 2010 LOS D
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (veh/h) 301 92 126 314 0 456 0 1858 330 313 1375 0
Number 7 4 14 3 8 18 5 2 12 1 6 16
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 184.5 166.7 168.1 177.6 0.0 179.2 0.0 186.3 168.1 182.7 184.5 0.0
Adj Flow Rate, veh/h 334 102 0 349 0 0 0 2064 367 348 1528 0
Adj No. of Lanes 2 2 1 2 0 1 0 3 1 2 3 0
Peak Hour Factor 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90
Percent Heavy Veh, % 3 14 13 7 0 6 0 2 13 4 3 0
Cap, veh/h 381 151 68 403 0 0 0 2593 905 396 3412 0
Arrive On Green 0.11 0.05 0.00 0.12 0.00 0.00 0.00 1.00 1.00 0.12 0.68 0.00
Sat Flow, veh/h 3408 3167 1429 3281 349 0 5253 1429 3375 5202 0
Grp Volume(v), veh/h 334 102 0 349 67.2 0 2064 367 348 1528 0
Grp Sat Flow(s),veh/h/ln 1704 1583 1429 1640 E 0 1695 1429 1688 1679 0
Q Serve(g_s), s 13.6 4.5 0.0 14.7 0.0 0.0 0.0 14.3 19.8 0.0
Cycle Q Clear(g_c), s 13.6 4.5 0.0 14.7 0.0 0.0 0.0 14.3 19.8 0.0
Prop In Lane 1.00 1.00 1.00 0.00 1.00 1.00 0.00
Lane Grp Cap(c), veh/h 381 151 68 403 0 2593 905 396 3412 0
V/C Ratio(X) 0.88 0.68 0.00 0.87 0.00 0.80 0.41 0.88 0.45 0.00
Avail Cap(c_a), veh/h 413 602 272 612 0 2593 905 429 3412 0
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 2.00 2.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 0.00 1.00 0.00 0.09 0.09 1.00 1.00 0.00
Uniform Delay (d), s/veh 61.7 66.0 0.0 60.7 0.0 0.0 0.0 61.2 10.5 0.0
Incr Delay (d2), s/veh 17.2 3.2 0.0 6.6 0.0 0.2 0.1 17.7 0.4 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 7.3 2.0 0.0 7.1 0.0 0.1 0.0 7.6 9.2 0.0
LnGrp Delay(d),s/veh 78.8 69.2 0.0 67.2 0.0 0.2 0.1 78.9 10.9 0.0
LnGrp LOS E E E A A E B
Approach Vol, veh/h 436 2431 1876
Approach Delay, s/veh 76.6 0.2 23.6
Approach LOS E A C

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 3 4 6 7
Phs Duration (G+Y+Rc), s 23.6 107.4 25.2 13.7 131.0 39.0
Change Period (Y+Rc), s* 7.1000004 6.5 7.9 7.0 6.5 7.9
Max Green Setting (Gmax), s * 17.9 70.5 26.3 26.8 95.5 17.1
Max Q Clear Time (g_c+I1), s 16.3 2.0 16.7 6.5 21.8 15.6
Green Ext Time (p_c), s 0.2 60.2 0.6 0.4 64.2 0.1

Intersection Summary
HCM 2010 Ctrl Delay 20.0
HCM 2010 LOS B

Notes
* HCM 2010 computational engine requires equal clearance times for the phases crossing the barrier.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (veh/h) 207 64 86 44 75 285 90 1696 43 226 1205 384
Number 3 8 18 7 4 14 1 6 16 5 2 12
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 161.0 161.6 190.0 190.0 186.3 190.0 177.6 186.3 190.0 184.5 171.2 166.7
Adj Flow Rate, veh/h 227 70 95 48 82 313 99 1864 47 248 1324 422
Adj No. of Lanes 1 1 0 0 1 0 1 3 0 1 3 1
Peak Hour Factor 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91
Percent Heavy Veh, % 18 2 2 2 2 2 7 2 2 3 11 14
Cap, veh/h 148 230 313 73 122 412 117 1876 47 259 2087 633
Arrive On Green 0.37 0.37 0.37 0.37 0.37 0.37 0.07 0.37 0.37 0.15 0.45 0.45
Sat Flow, veh/h 852 622 845 134 329 1113 1691 5102 129 1757 4673 1417
Grp Volume(v), veh/h 227 0 165 443 0 0 99 1238 673 248 1324 422
Grp Sat Flow(s),veh/h/ln 852 0 1467 1576 0 0 1691 1695 1840 1757 1558 1417
Q Serve(g_s), s 21.0 0.0 13.6 28.3 0.0 0.0 9.8 61.9 62.0 23.8 37.2 39.9
Cycle Q Clear(g_c), s 62.9 0.0 13.6 41.9 0.0 0.0 9.8 61.9 62.0 23.8 37.2 39.9
Prop In Lane 1.00 0.58 0.11 0.71 1.00 0.07 1.00 1.00
Lane Grp Cap(c), veh/h 148 0 543 607 0 0 117 1246 676 259 2087 633
V/C Ratio(X) 1.54 0.00 0.30 0.73 0.00 0.00 0.85 0.99 0.99 0.96 0.63 0.67
Avail Cap(c_a), veh/h 148 0 543 607 0 0 187 1246 676 259 2087 633
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 0.00 1.00 1.00 0.00 0.00 1.00 1.00 1.00 0.79 0.79 0.79
Uniform Delay (d), s/veh 77.5 0.0 38.0 46.8 0.0 0.0 78.2 53.5 53.6 71.9 36.3 37.1
Incr Delay (d2), s/veh 272.7 0.0 0.2 4.1 0.0 0.0 9.9 24.0 33.3 37.8 1.2 4.4
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 18.1 0.0 5.5 18.9 0.0 0.0 4.9 33.0 37.7 14.3 16.2 16.4
LnGrp Delay(d),s/veh 350.2 0.0 38.2 51.0 0.0 0.0 88.1 77.5 86.9 109.7 37.5 41.5
LnGrp LOS F D D F E F F D D
Approach Vol, veh/h 392 443 2010 1994
Approach Delay, s/veh 218.9 51.0 81.2 47.3
Approach LOS F D F D

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 4 5 6 8
Phs Duration (G+Y+Rc), s 18.6 82.0 69.4 32.0 68.6 69.4
Change Period (Y+Rc), s 6.8* 6.1000004 6.5 6.9* 6.1000004 6.5
Max Green Setting (Gmax), s 18.8* 68.900002 62.9 25.1 * 62.5 62.9
Max Q Clear Time (g_c+I1), s 11.8 41.9 43.9 25.8 64.0 64.9
Green Ext Time (p_c), s 0.0 24.6 4.3 0.0 0.0 0.0

Intersection Summary
HCM 2010 Ctrl Delay 75.6
HCM 2010 LOS E

Notes
* HCM 2010 computational engine requires equal clearance times for the phases crossing the barrier.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 0 1379 69 90 938 185 99 7 118 0 0 68
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0
Lane Util. Factor 0.91 1.00 1.00 0.91 1.00 0.95 0.95 1.00 0.88
Frt 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85 0.85
Flt Protected 1.00 1.00 0.95 1.00 1.00 0.95 0.96 1.00 1.00
Satd. Flow (prot) 4848 1553 1805 4510 1468 1394 1444 1077 2137
Flt Permitted 1.00 1.00 0.95 1.00 1.00 0.95 0.96 1.00 1.00
Satd. Flow (perm) 4848 1553 1805 4510 1468 1394 1444 1077 2137
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 0 1499 75 98 1020 201 108 8 128 0 0 74
RTOR Reduction (vph) 0 0 40 0 0 71 0 0 114 0 0 69
Lane Group Flow (vph) 0 1499 35 98 1020 130 58 58 14 0 0 5
Heavy Vehicles (%) 5% 7% 4% 0% 15% 10% 23% 0% 50% 11% 0% 33%
Turn Type NA Perm Prot NA Perm Split NA Perm Perm
Protected Phases 6 5 2 4 4
Permitted Phases 6 2 4 8
Actuated Green, G (s) 46.9 46.9 12.0 64.9 64.9 10.7 10.7 10.7 6.4
Effective Green, g (s) 46.9 46.9 12.0 64.9 64.9 10.7 10.7 10.7 6.4
Actuated g/C Ratio 0.47 0.47 0.12 0.65 0.65 0.11 0.11 0.11 0.06
Clearance Time (s) 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0
Vehicle Extension (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 5.0
Lane Grp Cap (vph) 2273 728 216 2926 952 149 154 115 136
v/s Ratio Prot c0.31 c0.05 0.23 c0.04 0.04
v/s Ratio Perm 0.02 0.09 0.01 c0.00
v/c Ratio 0.66 0.05 0.45 0.35 0.14 0.39 0.38 0.12 0.03
Uniform Delay, d1 20.4 14.4 40.9 8.0 6.8 41.6 41.5 40.4 43.9
Progression Factor 0.23 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 1.3 0.1 2.1 0.3 0.3 2.3 2.1 0.6 0.2
Delay (s) 6.0 14.5 43.0 8.3 7.1 43.9 43.6 41.0 44.1
Level of Service A B D A A D D D D
Approach Delay (s) 6.4 10.7 42.3 44.1
Approach LOS A B D D

Intersection Summary
HCM 2000 Control Delay 11.8 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.54
Actuated Cycle Length (s) 100.0 Sum of lost time (s) 24.0
Intersection Capacity Utilization 60.8% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 160 1096 473 117 1047 29 55 2 102 93 3 45
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.0 6.0 6.0 6.0 6.0 7.0 7.0 7.0 7.0 7.0
Lane Util. Factor 1.00 0.91 1.00 1.00 0.86 0.95 0.95 1.00 1.00 1.00
Frt 1.00 1.00 0.85 1.00 1.00 1.00 1.00 0.85 1.00 0.86
Flt Protected 0.95 1.00 1.00 0.95 1.00 0.95 0.96 1.00 0.95 1.00
Satd. Flow (prot) 1308 4550 1538 1703 5459 1466 1488 1056 1289 1210
Flt Permitted 0.95 1.00 1.00 0.95 1.00 0.95 0.96 1.00 0.95 1.00
Satd. Flow (perm) 1308 4550 1538 1703 5459 1466 1488 1056 1289 1210
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 174 1191 514 127 1138 32 60 2 111 101 3 49
RTOR Reduction (vph) 0 0 328 0 3 0 0 0 94 0 43 0
Lane Group Flow (vph) 174 1191 186 127 1167 0 31 31 17 101 9 0
Heavy Vehicles (%) 38% 14% 5% 6% 19% 28% 17% 0% 53% 40% 0% 37%
Turn Type Prot NA Perm Prot NA Split NA Perm Split NA
Protected Phases 1 6 5 2 4 4 8 8
Permitted Phases 6 4
Actuated Green, G (s) 16.7 36.2 36.2 11.0 30.5 15.0 15.0 15.0 11.8 11.8
Effective Green, g (s) 16.7 36.2 36.2 11.0 30.5 15.0 15.0 15.0 11.8 11.8
Actuated g/C Ratio 0.17 0.36 0.36 0.11 0.30 0.15 0.15 0.15 0.12 0.12
Clearance Time (s) 6.0 6.0 6.0 6.0 6.0 7.0 7.0 7.0 7.0 7.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 4.0 4.0 4.0 4.0 4.0
Lane Grp Cap (vph) 218 1647 556 187 1664 219 223 158 152 142
v/s Ratio Prot 0.13 c0.26 0.07 c0.21 c0.02 0.02 c0.08 0.01
v/s Ratio Perm 0.12 0.02
v/c Ratio 0.80 0.72 0.33 0.68 0.70 0.14 0.14 0.11 0.66 0.06
Uniform Delay, d1 40.0 27.6 23.2 42.8 30.7 36.9 36.9 36.7 42.2 39.2
Progression Factor 1.00 1.00 1.00 0.89 0.86 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 18.1 2.8 1.6 9.1 2.4 0.4 0.4 0.4 11.4 0.3
Delay (s) 58.2 30.4 24.8 47.4 28.9 37.3 37.3 37.1 53.6 39.4
Level of Service E C C D C D D D D D
Approach Delay (s) 31.4 30.7 37.2 48.8
Approach LOS C C D D

Intersection Summary
HCM 2000 Control Delay 32.2 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.62
Actuated Cycle Length (s) 100.0 Sum of lost time (s) 26.0
Intersection Capacity Utilization 58.5% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 124 0 0 0 0 0 0 207 170 0 0 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.4 6.2 6.2
Lane Util. Factor 1.00 1.00 1.00
Frt 1.00 1.00 0.85
Flt Protected 0.95 1.00 1.00
Satd. Flow (prot) 1770 1863 1583
Flt Permitted 0.95 1.00 1.00
Satd. Flow (perm) 1770 1863 1583
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 135 0 0 0 0 0 0 225 185 0 0 0
RTOR Reduction (vph) 114 0 0 0 0 0 0 0 88 0 0 0
Lane Group Flow (vph) 21 0 0 0 0 0 0 225 97 0 0 0
Turn Type Prot NA Perm
Protected Phases 7 2
Permitted Phases 2
Actuated Green, G (s) 5.7 19.0 19.0
Effective Green, g (s) 5.7 19.0 19.0
Actuated g/C Ratio 0.16 0.52 0.52
Clearance Time (s) 5.4 6.2 6.2
Vehicle Extension (s) 3.5 3.5 3.5
Lane Grp Cap (vph) 277 975 828
v/s Ratio Prot c0.01 c0.12
v/s Ratio Perm 0.06
v/c Ratio 0.08 0.23 0.12
Uniform Delay, d1 13.1 4.7 4.4
Progression Factor 1.00 1.00 1.00
Incremental Delay, d2 0.1 0.1 0.1
Delay (s) 13.2 4.8 4.5
Level of Service B A A
Approach Delay (s) 13.2 0.0 4.7 0.0
Approach LOS B A A A

Intersection Summary
HCM 2000 Control Delay 6.8 HCM 2000 Level of Service A
HCM 2000 Volume to Capacity ratio 0.20
Actuated Cycle Length (s) 36.3 Sum of lost time (s) 11.6
Intersection Capacity Utilization 27.9% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (veh/h) 277 1229 187 133 1029 247 168 79 154 259 71 267
Number 5 2 12 1 6 16 3 8 18 7 4 14
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 186.3 182.7 186.3 186.3 184.5 186.3 184.5 175.9 190.0 174.3 186.3 182.7
Adj Flow Rate, veh/h 301 1336 203 145 1118 268 183 86 167 282 77 290
Adj No. of Lanes 1 3 1 1 3 1 1 1 0 1 1 1
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Percent Heavy Veh, % 2 4 2 2 3 2 3 10 10 9 2 4
Cap, veh/h 321 1978 628 170 1565 492 392 95 185 316 440 367
Arrive On Green 0.18 0.40 0.40 0.10 0.31 0.31 0.10 0.18 0.18 0.15 0.24 0.24
Sat Flow, veh/h 1774 4988 1583 1774 5036 1583 1757 536 1040 1660 1863 1553
Grp Volume(v), veh/h 301 1336 203 145 1118 268 183 0 253 282 77 290
Grp Sat Flow(s),veh/h/ln 1774 1663 1583 1774 1679 1583 1757 0 1575 1660 1863 1553
Q Serve(g_s), s 27.0 35.6 10.0 13.0 31.7 22.7 13.6 0.0 25.4 21.8 5.3 28.3
Cycle Q Clear(g_c), s 27.0 35.6 10.0 13.0 31.7 22.7 13.6 0.0 25.4 21.8 5.3 28.3
Prop In Lane 1.00 1.00 1.00 1.00 1.00 0.66 1.00 1.00
Lane Grp Cap(c), veh/h 321 1978 628 170 1565 492 392 0 280 316 440 367
V/C Ratio(X) 0.94 0.68 0.32 0.86 0.71 0.54 0.47 0.00 0.90 0.89 0.18 0.79
Avail Cap(c_a), veh/h 428 1978 628 264 1565 492 394 0 308 390 554 462
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 65.2 40.1 16.5 71.9 49.3 46.1 47.4 0.0 65.0 45.1 49.1 57.9
Incr Delay (d2), s/veh 21.7 1.9 1.4 9.4 2.8 4.3 0.9 0.0 27.1 19.3 0.2 7.2
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 15.2 16.7 5.7 6.8 15.1 10.5 6.7 0.0 13.2 11.6 2.8 12.9
LnGrp Delay(d),s/veh 86.9 42.0 17.8 81.2 52.1 50.4 48.3 0.0 92.1 64.3 49.3 65.0
LnGrp LOS F D B F D D D F E D E
Approach Vol, veh/h 1840 1531 436 649
Approach Delay, s/veh 46.7 54.6 73.7 62.9
Approach LOS D D E E

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s 41.1 71.0 22.3 45.6 36.3 75.8 31.8 36.1
Change Period (Y+Rc), s 7.0 7.0 6.7 7.5 7.1 7.0 7.5 * 7.5
Max Green Setting (Gmax), s 24.0 64.0 15.8 48.0 38.9 49.0 31.5 * 31.5
Max Q Clear Time (g_c+I1), s 15.0 37.6 15.6 30.3 29.0 33.7 23.8 27.4
Green Ext Time (p_c), s 0.5 10.4 0.0 2.9 0.2 6.9 0.5 1.2

Intersection Summary
HCM 2010 Ctrl Delay 54.4
HCM 2010 LOS D

Notes
* HCM 2010 computational engine requires equal clearance times for the phases crossing the barrier.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (veh/h) 470 299 782 474 390 87 743 1330 505 167 942 288
Number 3 8 18 7 4 14 1 6 16 5 2 12
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 186.3 186.3 186.3 181.0 186.3 190.0 182.7 186.3 177.6 177.6 186.3 186.3
Adj Flow Rate, veh/h 516 329 0 521 429 96 816 1462 0 184 1035 0
Adj No. of Lanes 2 1 1 2 2 0 2 2 1 1 2 1
Peak Hour Factor 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91
Percent Heavy Veh, % 2 2 2 5 2 2 4 2 7 7 2 2
Cap, veh/h 576 333 283 514 474 105 794 1479 631 184 1032 462
Arrive On Green 0.17 0.18 0.00 0.15 0.16 0.16 0.47 0.84 0.00 0.11 0.29 0.00
Sat Flow, veh/h 3442 1863 1583 3343 2880 639 3375 3539 1509 1691 3539 1583
Grp Volume(v), veh/h 516 329 0 521 262 263 816 1462 0 184 1035 0
Grp Sat Flow(s),veh/h/ln 1721 1863 1583 1672 1770 1750 1688 1770 1509 1691 1770 1583
Q Serve(g_s), s 27.9 33.5 0.0 29.2 27.6 28.0 44.7 74.1 0.0 20.7 55.4 0.0
Cycle Q Clear(g_c), s 27.9 33.5 0.0 29.2 27.6 28.0 44.7 74.1 0.0 20.7 55.4 0.0
Prop In Lane 1.00 1.00 1.00 0.37 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 576 333 283 514 291 288 794 1479 631 184 1032 462
V/C Ratio(X) 0.90 0.99 0.00 1.01 0.90 0.91 1.03 0.99 0.00 1.00 1.00 0.00
Avail Cap(c_a), veh/h 576 333 283 514 326 322 794 1479 631 184 1032 462
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 2.00 2.00 2.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 0.00 1.00 1.00 1.00 0.35 0.35 0.00 1.00 1.00 0.00
Uniform Delay (d), s/veh 77.5 77.8 0.0 80.4 77.8 78.0 50.3 15.2 0.0 84.6 67.3 0.0
Incr Delay (d2), s/veh 16.1 45.5 0.0 43.3 24.6 26.9 26.4 11.5 0.0 65.9 28.7 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 14.5 21.5 0.0 16.6 15.5 15.7 23.6 36.5 0.0 13.0 31.2 0.0
LnGrp Delay(d),s/veh 93.5 123.3 0.0 123.7 102.4 104.9 76.7 26.6 0.0 150.5 96.0 0.0
LnGrp LOS F F F F F F C F F
Approach Vol, veh/h 845 1046 2278 1219
Approach Delay, s/veh 105.1 113.6 44.6 104.3
Approach LOS F F D F

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s 51.2 62.3 38.5 38.0 27.6 85.9 35.9 40.6
Change Period (Y+Rc), s * 6.5* 6.8999996* 6.6999998* 6.6999998* 6.8999996 * 6.5* 6.6999998* 6.6000004
Max Green Setting (Gmax), s* 44.700001* 55.400002* 28.100002 * 35* 20.700001* 79.400002* 29.200001 * 34
Max Q Clear Time (g_c+I1), s 46.7 57.4 29.9 30.0 22.7 76.1 31.2 35.5
Green Ext Time (p_c), s 0.0 0.0 0.0 1.2 0.0 2.7 0.0 0.0

Intersection Summary
HCM 2010 Ctrl Delay 81.0
HCM 2010 LOS F

Notes
* HCM 2010 computational engine requires equal clearance times for the phases crossing the barrier.



HCM Signalized Intersection Capacity Analysis
17: SR 535 & Hotel Plaza Blvd/Hotel Plaza 8/22/2014
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 669 75 970 155 72 97 446 1812 185 114 1528 556
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.5 6.5 6.3 6.6 6.6 6.3 6.3 6.3 6.1 6.1 6.1
Lane Util. Factor 0.95 0.95 0.88 0.91 0.91 0.97 0.91 1.00 1.00 0.91 1.00
Frt 1.00 1.00 0.85 1.00 0.93 1.00 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 0.96 1.00 0.95 0.99 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1603 1631 2682 1595 2859 3367 4988 1583 1687 5036 1568
Flt Permitted 0.95 0.96 1.00 0.95 0.99 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (perm) 1603 1631 2682 1595 2859 3367 4988 1583 1687 5036 1568
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 704 79 1021 163 76 102 469 1907 195 120 1608 585
RTOR Reduction (vph) 0 0 34 0 81 0 0 0 52 0 0 368
Lane Group Flow (vph) 387 396 987 117 143 0 469 1907 143 120 1608 217
Heavy Vehicles (%) 7% 4% 6% 3% 4% 21% 4% 4% 2% 7% 3% 3%
Turn Type Split NA pm+ov Split NA Prot NA Perm Prot NA Perm
Protected Phases 8 8 1 4 4 1 6 5 2
Permitted Phases 8 6 2
Actuated Green, G (s) 48.9 48.9 78.2 15.9 15.9 29.3 83.6 83.6 16.1 70.4 70.4
Effective Green, g (s) 48.9 48.9 78.2 15.9 15.9 29.3 83.6 83.6 16.1 70.4 70.4
Actuated g/C Ratio 0.26 0.26 0.41 0.08 0.08 0.15 0.44 0.44 0.08 0.37 0.37
Clearance Time (s) 6.5 6.5 6.3 6.6 6.6 6.3 6.3 6.3 6.1 6.1 6.1
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 412 419 1103 133 239 519 2194 696 142 1865 580
v/s Ratio Prot 0.24 c0.24 0.14 c0.07 0.05 c0.14 c0.38 0.07 0.32
v/s Ratio Perm 0.23 0.09 0.14
v/c Ratio 0.94 0.95 0.90 0.88 0.60 0.90 0.87 0.21 0.85 0.86 0.37
Uniform Delay, d1 69.1 69.2 52.1 86.1 84.0 79.0 48.2 32.8 85.7 55.3 43.7
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.13 0.60 0.40 1.31 0.46 0.78
Incremental Delay, d2 29.1 30.1 9.6 43.5 4.0 14.6 3.7 0.5 20.3 2.9 0.9
Delay (s) 98.2 99.4 61.6 129.6 88.0 104.0 32.7 13.5 132.5 28.5 35.2
Level of Service F F E F F F C B F C D
Approach Delay (s) 77.8 102.3 44.2 35.6
Approach LOS E F D D

Intersection Summary
HCM 2000 Control Delay 52.8 HCM 2000 Level of Service D
HCM 2000 Volume to Capacity ratio 0.91
Actuated Cycle Length (s) 190.0 Sum of lost time (s) 25.5
Intersection Capacity Utilization 90.4% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group



HCM 2010 Signalized Intersection Summary
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Movement NBL NBT NBR SBL SBT SBR NEL NET NER SWL SWT SWR
Lane Configurations
Volume (veh/h) 258 1633 0 0 2154 499 0 0 0 1095 0 810
Number 1 6 16 5 2 12 7 4 14
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 186.3 186.3 0.0 0.0 186.3 186.3 181.0 0.0 184.5
Adj Flow Rate, veh/h 272 1719 0 0 2267 0 1153 0 853
Adj No. of Lanes 1 3 0 0 5 1 2 0 2
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Percent Heavy Veh, % 2 2 0 0 2 2 5 0 3
Cap, veh/h 290 2796 0 0 2575 540 1206 0 995
Arrive On Green 0.16 0.55 0.00 0.00 0.68 0.00 0.36 0.00 0.36
Sat Flow, veh/h 1774 5253 0 0 7898 1583 3343 0 2760
Grp Volume(v), veh/h 272 1719 0 0 2267 0 1153 0 853
Grp Sat Flow(s),veh/h/ln 1774 1695 0 0 1509 1583 1672 0 1380
Q Serve(g_s), s 28.6 43.3 0.0 0.0 45.1 0.0 63.4 0.0 53.9
Cycle Q Clear(g_c), s 28.6 43.3 0.0 0.0 45.1 0.0 63.4 0.0 53.9
Prop In Lane 1.00 0.00 0.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 290 2796 0 0 2575 540 1206 0 995
V/C Ratio(X) 0.94 0.61 0.00 0.00 0.88 0.00 0.96 0.00 0.86
Avail Cap(c_a), veh/h 315 2796 0 0 2575 540 1233 0 1018
HCM Platoon Ratio 1.00 1.00 1.00 1.00 2.00 2.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 0.00 0.00 0.41 0.00 1.00 0.00 1.00
Uniform Delay (d), s/veh 77.9 28.9 0.0 0.0 26.9 0.0 58.8 0.0 55.8
Incr Delay (d2), s/veh 33.6 1.0 0.0 0.0 2.0 0.0 16.0 0.0 7.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 16.8 20.5 0.0 0.0 18.6 0.0 32.0 0.0 21.5
LnGrp Delay(d),s/veh 111.5 29.9 0.0 0.0 28.9 0.0 74.8 0.0 62.8
LnGrp LOS F C C E E
Approach Vol, veh/h 1991 2267 2006
Approach Delay, s/veh 41.0 28.9 69.7
Approach LOS D C E

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 4 6
Phs Duration (G+Y+Rc), s 39.3 73.3 77.5 112.5
Change Period (Y+Rc), s 8.5 7.4 9.5 7.4
Max Green Setting (Gmax), s 33.5 61.6 69.5 103.6
Max Q Clear Time (g_c+I1), s 30.6 47.1 65.4 45.3
Green Ext Time (p_c), s 0.2 14.2 2.5 53.6

Intersection Summary
HCM 2010 Ctrl Delay 45.8
HCM 2010 LOS D



HCM 2010 Signalized Intersection Summary
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Build 2016  6/6/2012 PM Peak-Hour Synchro 8 Report
Page 7

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (veh/h) 875 200 237 412 0 510 0 1299 348 675 1610 0
Number 7 4 14 3 8 18 5 2 12 1 6 16
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 184.5 166.7 168.1 177.6 0.0 179.2 0.0 186.3 168.1 182.7 184.5 0.0
Adj Flow Rate, veh/h 972 222 0 458 0 0 0 1443 387 750 1789 0
Adj No. of Lanes 2 2 1 2 0 1 0 3 1 2 3 0
Peak Hour Factor 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90
Percent Heavy Veh, % 3 14 13 7 0 6 0 2 13 4 3 0
Cap, veh/h 1013 307 139 509 0 0 0 1678 693 790 3071 0
Arrive On Green 0.30 0.10 0.00 0.16 0.00 0.00 0.00 0.44 0.44 0.23 0.61 0.00
Sat Flow, veh/h 3408 3167 1429 3281 458 0 5253 1429 3375 5202 0
Grp Volume(v), veh/h 972 222 0 458 76.0 0 1443 387 750 1789 0
Grp Sat Flow(s),veh/h/ln 1704 1583 1429 1640 E 0 1695 1429 1688 1679 0
Q Serve(g_s), s 43.4 10.5 0.0 21.2 0.0 39.6 28.3 33.9 33.3 0.0
Cycle Q Clear(g_c), s 43.4 10.5 0.0 21.2 0.0 39.6 28.3 33.9 33.3 0.0
Prop In Lane 1.00 1.00 1.00 0.00 1.00 1.00 0.00
Lane Grp Cap(c), veh/h 1013 307 139 509 0 1678 693 790 3071 0
V/C Ratio(X) 0.96 0.72 0.00 0.90 0.00 0.86 0.56 0.95 0.58 0.00
Avail Cap(c_a), veh/h 1036 875 395 663 0 1678 693 804 3071 0
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.33 1.33 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 0.00 1.00 0.00 0.59 0.59 1.00 1.00 0.00
Uniform Delay (d), s/veh 53.5 67.9 0.0 64.3 0.0 40.2 23.3 58.4 18.3 0.0
Incr Delay (d2), s/veh 18.6 2.0 0.0 11.7 0.0 3.7 1.9 20.3 0.8 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 23.0 4.7 0.0 10.5 0.0 19.0 11.4 18.1 15.6 0.0
LnGrp Delay(d),s/veh 72.1 69.9 0.0 76.0 0.0 43.9 25.2 78.7 19.1 0.0
LnGrp LOS E E E D C E B
Approach Vol, veh/h 1194 1830 2539
Approach Delay, s/veh 71.7 40.0 36.7
Approach LOS E D D

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 3 4 6 7
Phs Duration (G+Y+Rc), s 43.4 92.7 31.9 22.0 136.0 54.0
Change Period (Y+Rc), s* 7.1000004 6.5 7.9 7.0 6.5 7.9
Max Green Setting (Gmax), s* 36.900002 50.5 31.3 42.8 94.5 47.1
Max Q Clear Time (g_c+I1), s 35.9 41.6 23.2 12.5 35.3 45.4
Green Ext Time (p_c), s 0.4 8.6 0.8 1.1 49.3 0.6

Intersection Summary
HCM 2010 Ctrl Delay 47.6
HCM 2010 LOS D

Notes
* HCM 2010 computational engine requires equal clearance times for the phases crossing the barrier.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (veh/h) 249 75 90 43 64 56 86 1342 44 235 1854 170
Number 3 8 18 7 4 14 1 6 16 5 2 12
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 161.0 162.7 190.0 190.0 186.3 190.0 177.6 186.3 190.0 184.5 171.2 166.7
Adj Flow Rate, veh/h 274 82 99 47 70 62 95 1475 48 258 2037 187
Adj No. of Lanes 1 1 0 0 1 0 1 3 0 1 3 1
Peak Hour Factor 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91
Percent Heavy Veh, % 18 2 2 2 2 2 7 2 2 3 11 14
Cap, veh/h 248 231 279 127 187 153 111 2001 65 275 2275 690
Arrive On Green 0.34 0.34 0.34 0.34 0.34 0.34 0.07 0.40 0.40 0.16 0.49 0.49
Sat Flow, veh/h 1083 672 812 298 544 446 1691 5059 165 1757 4673 1417
Grp Volume(v), veh/h 274 0 181 179 0 0 95 988 535 258 2037 187
Grp Sat Flow(s),veh/h/ln 1083 0 1484 1287 0 0 1691 1695 1834 1757 1558 1417
Q Serve(g_s), s 36.2 0.0 17.1 11.2 0.0 0.0 10.4 46.7 46.7 27.2 74.4 14.6
Cycle Q Clear(g_c), s 64.5 0.0 17.1 28.3 0.0 0.0 10.4 46.7 46.7 27.2 74.4 14.6
Prop In Lane 1.00 0.55 0.26 0.35 1.00 0.09 1.00 1.00
Lane Grp Cap(c), veh/h 248 0 510 467 0 0 111 1341 725 275 2275 690
V/C Ratio(X) 1.11 0.00 0.35 0.38 0.00 0.00 0.85 0.74 0.74 0.94 0.90 0.27
Avail Cap(c_a), veh/h 248 0 510 467 0 0 133 1341 725 319 2275 690
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 0.00 1.00 1.00 0.00 0.00 1.00 1.00 1.00 0.59 0.59 0.59
Uniform Delay (d), s/veh 78.5 0.0 46.0 50.7 0.0 0.0 86.7 48.4 48.4 78.2 43.8 28.5
Incr Delay (d2), s/veh 88.7 0.0 0.3 0.3 0.0 0.0 30.2 3.7 6.6 21.4 3.7 0.6
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 18.9 0.0 7.1 7.5 0.0 0.0 5.8 22.5 24.9 14.9 32.7 5.8
LnGrp Delay(d),s/veh 167.1 0.0 46.2 51.0 0.0 0.0 116.9 52.0 55.0 99.6 47.5 29.0
LnGrp LOS F D D F D D F D C
Approach Vol, veh/h 455 179 1618 2482
Approach Delay, s/veh 119.0 51.0 56.8 51.5
Approach LOS F D E D

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 4 5 6 8
Phs Duration (G+Y+Rc), s 19.2 99.8 71.0 36.3 82.7 71.0
Change Period (Y+Rc), s 6.8* 6.1000004 6.5 6.9* 6.1000004 6.5
Max Green Setting (Gmax), s 14.8* 91.300003 64.5 34.1* 71.900002 64.5
Max Q Clear Time (g_c+I1), s 12.4 76.4 30.3 29.2 48.7 66.5
Green Ext Time (p_c), s 0.0 14.3 2.7 0.1 21.9 0.0

Intersection Summary
HCM 2010 Ctrl Delay 59.8
HCM 2010 LOS E

Notes
* HCM 2010 computational engine requires equal clearance times for the phases crossing the barrier.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 186 0 0 0 0 0 0 278 185 0 0 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.4 6.2 6.2
Lane Util. Factor 1.00 1.00 1.00
Frt 1.00 1.00 0.85
Flt Protected 0.95 1.00 1.00
Satd. Flow (prot) 1770 1863 1583
Flt Permitted 0.95 1.00 1.00
Satd. Flow (perm) 1770 1863 1583
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 202 0 0 0 0 0 0 302 201 0 0 0
RTOR Reduction (vph) 162 0 0 0 0 0 0 0 105 0 0 0
Lane Group Flow (vph) 40 0 0 0 0 0 0 302 96 0 0 0
Turn Type Prot NA Perm
Protected Phases 7 2
Permitted Phases 2
Actuated Green, G (s) 7.1 17.2 17.2
Effective Green, g (s) 7.1 17.2 17.2
Actuated g/C Ratio 0.20 0.48 0.48
Clearance Time (s) 5.4 6.2 6.2
Vehicle Extension (s) 3.5 3.5 3.5
Lane Grp Cap (vph) 350 892 758
v/s Ratio Prot c0.02 c0.16
v/s Ratio Perm 0.06
v/c Ratio 0.11 0.34 0.13
Uniform Delay, d1 11.8 5.8 5.2
Progression Factor 1.00 1.00 1.00
Incremental Delay, d2 0.2 0.3 0.1
Delay (s) 12.0 6.1 5.3
Level of Service B A A
Approach Delay (s) 12.0 0.0 5.8 0.0
Approach LOS B A A A

Intersection Summary
HCM 2000 Control Delay 7.5 HCM 2000 Level of Service A
HCM 2000 Volume to Capacity ratio 0.27
Actuated Cycle Length (s) 35.9 Sum of lost time (s) 11.6
Intersection Capacity Utilization 33.4% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 0 1277 22 44 733 258 218 11 248 0 0 171
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0
Lane Util. Factor 0.91 1.00 1.00 0.91 1.00 0.95 0.95 1.00 0.88
Frt 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85 0.85
Flt Protected 1.00 1.00 0.95 1.00 1.00 0.95 0.96 1.00 1.00
Satd. Flow (prot) 4848 1553 1805 4510 1468 1394 1429 1077 2137
Flt Permitted 1.00 1.00 0.95 1.00 1.00 0.95 0.96 1.00 1.00
Satd. Flow (perm) 4848 1553 1805 4510 1468 1394 1429 1077 2137
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 0 1388 24 48 797 280 237 12 270 0 0 186
RTOR Reduction (vph) 0 0 12 0 0 103 0 0 229 0 0 174
Lane Group Flow (vph) 0 1388 12 48 797 177 123 126 41 0 0 12
Heavy Vehicles (%) 5% 7% 4% 0% 15% 10% 23% 0% 50% 11% 0% 33%
Turn Type NA Perm Prot NA Perm Split NA Perm Perm
Protected Phases 6 5 2 4 4
Permitted Phases 6 2 4 8
Actuated Green, G (s) 57.8 57.8 12.0 75.8 75.8 18.2 18.2 18.2 8.0
Effective Green, g (s) 57.8 57.8 12.0 75.8 75.8 18.2 18.2 18.2 8.0
Actuated g/C Ratio 0.48 0.48 0.10 0.63 0.63 0.15 0.15 0.15 0.07
Clearance Time (s) 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0
Vehicle Extension (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 5.0
Lane Grp Cap (vph) 2335 748 180 2848 927 211 216 163 142
v/s Ratio Prot c0.29 0.03 c0.18 c0.09 0.09
v/s Ratio Perm 0.01 0.12 0.04 c0.01
v/c Ratio 0.59 0.02 0.27 0.28 0.19 0.58 0.58 0.25 0.09
Uniform Delay, d1 22.6 16.2 49.9 9.9 9.3 47.4 47.4 44.9 52.6
Progression Factor 0.36 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 1.0 0.0 1.1 0.2 0.5 4.8 4.7 1.1 0.6
Delay (s) 9.3 16.3 51.0 10.1 9.7 52.2 52.1 46.0 53.1
Level of Service A B D B A D D D D
Approach Delay (s) 9.4 11.8 48.9 53.1
Approach LOS A B D D

Intersection Summary
HCM 2000 Control Delay 19.1 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.52
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 24.0
Intersection Capacity Utilization 53.2% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 186 888 51 89 1271 21 193 3 91 168 2 102
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.0 6.0 6.0 6.0 6.0 7.0 7.0 7.0 7.0 7.0
Lane Util. Factor 1.00 0.91 1.00 1.00 0.86 0.95 0.95 1.00 1.00 1.00
Frt 1.00 1.00 0.85 1.00 1.00 1.00 1.00 0.85 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00 0.95 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1308 4550 1538 1703 5472 1466 1477 1056 1289 1188
Flt Permitted 0.95 1.00 1.00 0.95 1.00 0.95 0.95 1.00 0.95 1.00
Satd. Flow (perm) 1308 4550 1538 1703 5472 1466 1477 1056 1289 1188
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 202 965 55 97 1382 23 210 3 99 183 2 111
RTOR Reduction (vph) 0 0 36 0 1 0 0 0 86 0 92 0
Lane Group Flow (vph) 202 965 19 97 1404 0 107 106 13 183 21 0
Heavy Vehicles (%) 38% 14% 5% 6% 19% 28% 17% 0% 53% 40% 0% 37%
Turn Type Prot NA Perm Prot NA Split NA Perm Split NA
Protected Phases 1 6 5 2 4 4 8 8
Permitted Phases 6 4
Actuated Green, G (s) 21.3 42.3 42.3 15.7 36.7 15.4 15.4 15.4 20.6 20.6
Effective Green, g (s) 21.3 42.3 42.3 15.7 36.7 15.4 15.4 15.4 20.6 20.6
Actuated g/C Ratio 0.18 0.35 0.35 0.13 0.31 0.13 0.13 0.13 0.17 0.17
Clearance Time (s) 6.0 6.0 6.0 6.0 6.0 7.0 7.0 7.0 7.0 7.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 4.0 4.0 4.0 4.0 4.0
Lane Grp Cap (vph) 232 1603 542 222 1673 188 189 135 221 203
v/s Ratio Prot c0.15 0.21 0.06 c0.26 c0.07 0.07 c0.14 0.02
v/s Ratio Perm 0.01 0.01
v/c Ratio 0.87 0.60 0.04 0.44 0.84 0.57 0.56 0.09 0.83 0.10
Uniform Delay, d1 48.0 31.9 25.5 48.1 38.9 49.2 49.1 46.1 48.0 41.9
Progression Factor 1.00 1.00 1.00 0.98 0.94 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 28.0 1.7 0.1 1.3 5.1 4.7 4.6 0.4 22.7 0.3
Delay (s) 76.0 33.6 25.6 48.5 41.5 53.9 53.7 46.6 70.7 42.2
Level of Service E C C D D D D D E D
Approach Delay (s) 40.3 42.0 51.5 59.8
Approach LOS D D D E

Intersection Summary
HCM 2000 Control Delay 43.8 HCM 2000 Level of Service D
HCM 2000 Volume to Capacity ratio 0.80
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 26.0
Intersection Capacity Utilization 60.9% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (veh/h) 317 1054 238 67 1200 275 187 71 133 247 79 377
Number 5 2 12 1 6 16 3 8 18 7 4 14
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 186.3 182.7 186.3 186.3 184.5 186.3 184.5 175.9 190.0 174.3 186.3 182.7
Adj Flow Rate, veh/h 345 1146 259 73 1304 299 203 77 145 268 86 410
Adj No. of Lanes 1 3 1 1 3 1 1 1 0 1 1 1
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Percent Heavy Veh, % 2 4 2 2 3 2 3 10 10 9 2 4
Cap, veh/h 366 2249 714 101 1517 477 315 80 151 301 414 345
Arrive On Green 0.21 0.45 0.45 0.06 0.30 0.30 0.08 0.15 0.15 0.15 0.22 0.22
Sat Flow, veh/h 1774 4988 1583 1774 5036 1583 1757 547 1030 1660 1863 1553
Grp Volume(v), veh/h 345 1146 259 73 1304 299 203 0 222 268 86 410
Grp Sat Flow(s),veh/h/ln 1774 1663 1583 1774 1679 1583 1757 0 1577 1660 1863 1553
Q Serve(g_s), s 28.0 24.0 10.8 5.9 35.7 23.8 11.3 0.0 20.5 19.5 5.5 32.5
Cycle Q Clear(g_c), s 28.0 24.0 10.8 5.9 35.7 23.8 11.3 0.0 20.5 19.5 5.5 32.5
Prop In Lane 1.00 1.00 1.00 1.00 1.00 0.65 1.00 1.00
Lane Grp Cap(c), veh/h 366 2249 714 101 1517 477 315 0 231 301 414 345
V/C Ratio(X) 0.94 0.51 0.36 0.72 0.86 0.63 0.64 0.00 0.96 0.89 0.21 1.19
Avail Cap(c_a), veh/h 411 2249 714 145 1517 477 315 0 231 311 414 345
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 57.2 28.6 12.5 67.9 48.2 44.1 50.3 0.0 62.1 43.7 46.4 56.9
Incr Delay (d2), s/veh 27.7 0.8 1.4 3.7 6.6 6.1 4.5 0.0 48.7 25.1 0.2 110.4
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 16.6 11.2 6.0 3.0 17.5 11.2 7.3 0.0 12.1 11.0 2.9 24.5
LnGrp Delay(d),s/veh 84.9 29.5 13.9 71.6 54.8 50.2 54.8 0.0 110.8 68.9 46.7 167.3
LnGrp LOS F C B E D D D F E D F
Approach Vol, veh/h 1750 1676 425 764
Approach Delay, s/veh 38.1 54.7 84.1 119.2
Approach LOS D D F F

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s 19.0 73.0 18.0 40.0 37.3 54.7 29.1 28.9
Change Period (Y+Rc), s 7.0 7.0 6.7 7.5 7.1 7.0 7.5 * 7.5
Max Green Setting (Gmax), s 12.0 66.0 11.3 32.5 33.9 44.0 22.5 * 20.5
Max Q Clear Time (g_c+I1), s 7.9 26.0 13.3 34.5 30.0 37.7 21.5 22.5
Green Ext Time (p_c), s 1.0 10.0 0.0 0.0 0.1 4.2 0.1 0.0

Intersection Summary
HCM 2010 Ctrl Delay 61.8
HCM 2010 LOS E

Notes
* HCM 2010 computational engine requires equal clearance times for the phases crossing the barrier.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (veh/h) 288 287 531 402 209 167 725 1199 474 190 1578 318
Number 3 8 18 7 4 14 1 6 16 5 2 12
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 186.3 186.3 186.3 181.0 186.3 190.0 182.7 186.3 177.6 177.6 186.3 186.3
Adj Flow Rate, veh/h 316 315 0 442 230 184 797 1318 0 209 1734 0
Adj No. of Lanes 2 1 1 2 2 0 2 2 1 1 2 1
Peak Hour Factor 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91
Percent Heavy Veh, % 2 2 2 5 2 2 4 2 7 7 2 2
Cap, veh/h 453 337 286 326 279 214 567 1522 649 224 1386 620
Arrive On Green 0.13 0.18 0.00 0.10 0.15 0.15 0.17 0.43 0.00 0.13 0.39 0.00
Sat Flow, veh/h 3442 1863 1583 3343 1910 1464 3375 3539 1509 1691 3539 1583
Grp Volume(v), veh/h 316 315 0 442 212 202 797 1318 0 209 1734 0
Grp Sat Flow(s),veh/h/ln 1721 1863 1583 1672 1770 1604 1688 1770 1509 1691 1770 1583
Q Serve(g_s), s 14.7 27.9 0.0 16.3 19.5 20.5 28.1 56.6 0.0 20.5 65.5 0.0
Cycle Q Clear(g_c), s 14.7 27.9 0.0 16.3 19.5 20.5 28.1 56.6 0.0 20.5 65.5 0.0
Prop In Lane 1.00 1.00 1.00 0.91 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 453 337 286 326 259 234 567 1522 649 224 1386 620
V/C Ratio(X) 0.70 0.94 0.00 1.36 0.82 0.86 1.41 0.87 0.00 0.94 1.25 0.00
Avail Cap(c_a), veh/h 453 368 312 326 401 364 567 1522 649 224 1386 620
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 0.00 1.00 1.00 1.00 0.56 0.56 0.00 1.00 1.00 0.00
Uniform Delay (d), s/veh 69.4 67.5 0.0 75.5 69.3 69.7 69.6 43.3 0.0 71.9 50.9 0.0
Incr Delay (d2), s/veh 4.0 28.8 0.0 179.1 6.8 11.0 188.2 4.0 0.0 41.9 119.0 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 7.2 17.0 0.0 15.6 10.0 9.9 27.9 28.5 0.0 12.2 54.9 0.0
LnGrp Delay(d),s/veh 73.4 96.3 0.0 254.6 76.1 80.8 257.8 47.3 0.0 113.8 169.9 0.0
LnGrp LOS E F F E F F D F F
Approach Vol, veh/h 631 856 2115 1943
Approach Delay, s/veh 84.8 169.4 126.6 163.8
Approach LOS F F F F

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s 37.8 72.4 28.7 31.1 31.8 78.4 23.0 36.8
Change Period (Y+Rc), s* 6.8999996* 6.8999996* 6.6999998* 6.6999998* 6.8999996 * 6.5* 6.6999998* 6.6000004
Max Green Setting (Gmax), s * 28.1 * 65.5 * 11.3* 37.900002 * 22.1* 71.900002* 16.299999 * 33
Max Q Clear Time (g_c+I1), s 30.1 67.5 16.7 22.5 22.5 58.6 18.3 29.9
Green Ext Time (p_c), s 0.0 0.0 0.0 1.9 0.0 7.4 0.0 0.3

Intersection Summary
HCM 2010 Ctrl Delay 141.5
HCM 2010 LOS F

Notes
* HCM 2010 computational engine requires equal clearance times for the phases crossing the barrier.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 571 50 366 85 70 99 845 1728 95 97 1745 669
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.5 6.5 6.3 6.6 6.6 6.3 6.3 6.3 6.1 6.1 6.1
Lane Util. Factor 0.95 0.95 0.88 0.91 0.91 0.97 0.91 1.00 1.00 0.91 1.00
Frt 1.00 1.00 0.85 1.00 0.92 1.00 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 0.96 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1603 1626 2682 1595 2788 3367 4988 1583 1687 5036 1568
Flt Permitted 0.95 0.96 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (perm) 1603 1626 2682 1595 2788 3367 4988 1583 1687 5036 1568
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 601 53 385 89 74 104 889 1819 100 102 1837 704
RTOR Reduction (vph) 0 0 58 0 98 0 0 0 49 0 0 305
Lane Group Flow (vph) 325 329 327 80 89 0 889 1819 51 102 1837 399
Heavy Vehicles (%) 7% 4% 6% 3% 4% 21% 4% 4% 2% 7% 3% 3%
Turn Type Split NA pm+ov Split NA Prot NA Perm Prot NA Perm
Protected Phases 8 8 1 4 4 1 6 5 2
Permitted Phases 8 6 2
Actuated Green, G (s) 34.5 34.5 72.2 9.1 9.1 37.7 85.9 85.9 15.0 63.2 63.2
Effective Green, g (s) 34.5 34.5 72.2 9.1 9.1 37.7 85.9 85.9 15.0 63.2 63.2
Actuated g/C Ratio 0.20 0.20 0.42 0.05 0.05 0.22 0.51 0.51 0.09 0.37 0.37
Clearance Time (s) 6.5 6.5 6.3 6.6 6.6 6.3 6.3 6.3 6.1 6.1 6.1
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 325 329 1139 85 149 746 2520 799 148 1872 582
v/s Ratio Prot c0.20 0.20 0.06 c0.05 0.03 c0.26 0.36 0.06 c0.36
v/s Ratio Perm 0.06 0.03 0.25
v/c Ratio 1.00 1.00 0.29 0.94 0.59 1.19 0.72 0.06 0.69 0.98 0.69
Uniform Delay, d1 67.8 67.8 32.0 80.2 78.6 66.2 32.7 21.5 75.2 52.8 45.0
Progression Factor 1.00 1.00 1.00 1.00 1.00 0.74 0.52 0.40 1.08 0.37 0.52
Incremental Delay, d2 49.9 49.6 0.1 77.8 6.2 94.1 1.0 0.1 1.2 3.3 0.6
Delay (s) 117.7 117.4 32.2 158.0 84.9 142.8 18.1 8.6 82.7 22.7 23.9
Level of Service F F C F F F B A F C C
Approach Delay (s) 85.9 106.8 57.2 25.4
Approach LOS F F E C

Intersection Summary
HCM 2000 Control Delay 51.1 HCM 2000 Level of Service D
HCM 2000 Volume to Capacity ratio 1.04
Actuated Cycle Length (s) 170.0 Sum of lost time (s) 25.5
Intersection Capacity Utilization 101.3% ICU Level of Service G
Analysis Period (min) 15
c    Critical Lane Group
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Movement NBL NBT NBR SBL SBT SBR NEL NET NER SWL SWT SWR
Lane Configurations
Volume (veh/h) 192 1588 0 0 1571 625 0 0 0 710 0 1080
Number 1 6 16 5 2 12 7 4 14
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 186.3 186.3 0.0 0.0 186.3 186.3 181.0 0.0 184.5
Adj Flow Rate, veh/h 202 1672 0 0 1654 0 747 0 1137
Adj No. of Lanes 1 3 0 0 5 1 2 0 2
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Percent Heavy Veh, % 2 2 0 0 2 2 5 0 3
Cap, veh/h 223 2443 0 0 2299 483 1405 0 1159
Arrive On Green 0.13 0.48 0.00 0.00 0.61 0.00 0.42 0.00 0.42
Sat Flow, veh/h 1774 5253 0 0 7898 1583 3343 0 2760
Grp Volume(v), veh/h 202 1672 0 0 1654 0 747 0 1137
Grp Sat Flow(s),veh/h/ln 1774 1695 0 0 1509 1583 1672 0 1380
Q Serve(g_s), s 19.1 43.2 0.0 0.0 25.9 0.0 28.3 0.0 69.0
Cycle Q Clear(g_c), s 19.1 43.2 0.0 0.0 25.9 0.0 28.3 0.0 69.0
Prop In Lane 1.00 0.00 0.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 223 2443 0 0 2299 483 1405 0 1159
V/C Ratio(X) 0.91 0.68 0.00 0.00 0.72 0.00 0.53 0.00 0.98
Avail Cap(c_a), veh/h 277 2443 0 0 2299 483 1407 0 1162
HCM Platoon Ratio 1.00 1.00 1.00 1.00 2.00 2.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 0.00 0.00 0.37 0.00 1.00 0.00 1.00
Uniform Delay (d), s/veh 73.3 34.2 0.0 0.0 28.1 0.0 36.8 0.0 48.6
Incr Delay (d2), s/veh 27.4 1.6 0.0 0.0 0.7 0.0 0.3 0.0 21.7
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 11.1 20.6 0.0 0.0 10.8 0.0 13.1 0.0 29.7
LnGrp Delay(d),s/veh 100.7 35.7 0.0 0.0 28.9 0.0 37.0 0.0 70.3
LnGrp LOS F D C D E
Approach Vol, veh/h 1874 1654 1884
Approach Delay, s/veh 42.7 28.9 57.1
Approach LOS D C E

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 4 6
Phs Duration (G+Y+Rc), s 29.8 59.3 80.9 89.1
Change Period (Y+Rc), s 8.5 7.4 9.5 7.4
Max Green Setting (Gmax), s 26.5 46.6 71.5 81.6
Max Q Clear Time (g_c+I1), s 21.1 27.9 71.0 45.2
Green Ext Time (p_c), s 0.2 17.3 0.3 31.7

Intersection Summary
HCM 2010 Ctrl Delay 43.5
HCM 2010 LOS D
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (veh/h) 301 92 126 314 0 456 0 1858 330 313 1375 0
Number 7 4 14 3 8 18 5 2 12 1 6 16
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 184.5 166.7 168.1 177.6 0.0 179.2 0.0 186.3 168.1 182.7 184.5 0.0
Adj Flow Rate, veh/h 334 102 0 349 0 0 0 2064 367 348 1528 0
Adj No. of Lanes 2 2 1 2 0 1 0 3 1 2 3 0
Peak Hour Factor 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90
Percent Heavy Veh, % 3 14 13 7 0 6 0 2 13 4 3 0
Cap, veh/h 381 151 68 403 0 0 0 2593 905 396 3412 0
Arrive On Green 0.11 0.05 0.00 0.12 0.00 0.00 0.00 1.00 1.00 0.12 0.68 0.00
Sat Flow, veh/h 3408 3167 1429 3281 349 0 5253 1429 3375 5202 0
Grp Volume(v), veh/h 334 102 0 349 67.2 0 2064 367 348 1528 0
Grp Sat Flow(s),veh/h/ln 1704 1583 1429 1640 E 0 1695 1429 1688 1679 0
Q Serve(g_s), s 13.6 4.5 0.0 14.7 0.0 0.0 0.0 14.3 19.8 0.0
Cycle Q Clear(g_c), s 13.6 4.5 0.0 14.7 0.0 0.0 0.0 14.3 19.8 0.0
Prop In Lane 1.00 1.00 1.00 0.00 1.00 1.00 0.00
Lane Grp Cap(c), veh/h 381 151 68 403 0 2593 905 396 3412 0
V/C Ratio(X) 0.88 0.68 0.00 0.87 0.00 0.80 0.41 0.88 0.45 0.00
Avail Cap(c_a), veh/h 413 602 272 612 0 2593 905 429 3412 0
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 2.00 2.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 0.00 1.00 0.00 0.09 0.09 1.00 1.00 0.00
Uniform Delay (d), s/veh 61.7 66.0 0.0 60.7 0.0 0.0 0.0 61.2 10.5 0.0
Incr Delay (d2), s/veh 17.2 3.2 0.0 6.6 0.0 0.2 0.1 17.7 0.4 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 7.3 2.0 0.0 7.1 0.0 0.1 0.0 7.6 9.2 0.0
LnGrp Delay(d),s/veh 78.8 69.2 0.0 67.2 0.0 0.2 0.1 78.9 10.9 0.0
LnGrp LOS E E E A A E B
Approach Vol, veh/h 436 2431 1876
Approach Delay, s/veh 76.6 0.2 23.6
Approach LOS E A C

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 3 4 6 7
Phs Duration (G+Y+Rc), s 23.6 107.4 25.2 13.7 131.0 39.0
Change Period (Y+Rc), s* 7.1000004 6.5 7.9 7.0 6.5 7.9
Max Green Setting (Gmax), s * 17.9 70.5 26.3 26.8 95.5 17.1
Max Q Clear Time (g_c+I1), s 16.3 2.0 16.7 6.5 21.8 15.6
Green Ext Time (p_c), s 0.2 60.2 0.6 0.4 64.2 0.1

Intersection Summary
HCM 2010 Ctrl Delay 20.0
HCM 2010 LOS B

Notes
* HCM 2010 computational engine requires equal clearance times for the phases crossing the barrier.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (veh/h) 207 64 86 44 75 285 90 1696 43 226 1205 384
Number 3 8 18 7 4 14 1 6 16 5 2 12
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 161.0 161.6 190.0 190.0 186.3 190.0 177.6 186.3 190.0 184.5 171.2 166.7
Adj Flow Rate, veh/h 227 70 95 48 82 313 99 1864 47 248 1324 422
Adj No. of Lanes 1 1 0 0 1 0 1 3 0 1 3 1
Peak Hour Factor 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91
Percent Heavy Veh, % 18 2 2 2 2 2 7 2 2 3 11 14
Cap, veh/h 148 230 313 73 122 412 117 1876 47 259 2087 633
Arrive On Green 0.37 0.37 0.37 0.37 0.37 0.37 0.07 0.37 0.37 0.15 0.45 0.45
Sat Flow, veh/h 852 622 845 134 329 1113 1691 5102 129 1757 4673 1417
Grp Volume(v), veh/h 227 0 165 443 0 0 99 1238 673 248 1324 422
Grp Sat Flow(s),veh/h/ln 852 0 1467 1576 0 0 1691 1695 1840 1757 1558 1417
Q Serve(g_s), s 21.0 0.0 13.6 28.3 0.0 0.0 9.8 61.9 62.0 23.8 37.2 39.9
Cycle Q Clear(g_c), s 62.9 0.0 13.6 41.9 0.0 0.0 9.8 61.9 62.0 23.8 37.2 39.9
Prop In Lane 1.00 0.58 0.11 0.71 1.00 0.07 1.00 1.00
Lane Grp Cap(c), veh/h 148 0 543 607 0 0 117 1246 676 259 2087 633
V/C Ratio(X) 1.54 0.00 0.30 0.73 0.00 0.00 0.85 0.99 0.99 0.96 0.63 0.67
Avail Cap(c_a), veh/h 148 0 543 607 0 0 187 1246 676 259 2087 633
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 0.00 1.00 1.00 0.00 0.00 1.00 1.00 1.00 0.79 0.79 0.79
Uniform Delay (d), s/veh 77.5 0.0 38.0 46.8 0.0 0.0 78.2 53.5 53.6 71.9 36.3 37.1
Incr Delay (d2), s/veh 272.7 0.0 0.2 4.1 0.0 0.0 9.9 24.0 33.3 37.8 1.2 4.4
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 18.1 0.0 5.5 18.9 0.0 0.0 4.9 33.0 37.7 14.3 16.2 16.4
LnGrp Delay(d),s/veh 350.2 0.0 38.2 51.0 0.0 0.0 88.1 77.5 86.9 109.7 37.5 41.5
LnGrp LOS F D D F E F F D D
Approach Vol, veh/h 392 443 2010 1994
Approach Delay, s/veh 218.9 51.0 81.2 47.3
Approach LOS F D F D

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 4 5 6 8
Phs Duration (G+Y+Rc), s 18.6 82.0 69.4 32.0 68.6 69.4
Change Period (Y+Rc), s 6.8* 6.1000004 6.5 6.9* 6.1000004 6.5
Max Green Setting (Gmax), s 18.8* 68.900002 62.9 25.1 * 62.5 62.9
Max Q Clear Time (g_c+I1), s 11.8 41.9 43.9 25.8 64.0 64.9
Green Ext Time (p_c), s 0.0 24.6 4.3 0.0 0.0 0.0

Intersection Summary
HCM 2010 Ctrl Delay 75.6
HCM 2010 LOS E

Notes
* HCM 2010 computational engine requires equal clearance times for the phases crossing the barrier.



HCM Signalized Intersection Capacity Analysis
307: Team Disney/Entrance 3 & Buena Vista Drive 8/22/2014
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 0 1242 85 90 956 126 99 7 118 0 0 68
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0
Lane Util. Factor 0.91 1.00 1.00 0.91 1.00 0.95 0.95 1.00 0.88
Frt 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85 0.85
Flt Protected 1.00 1.00 0.95 1.00 1.00 0.95 0.96 1.00 1.00
Satd. Flow (prot) 4848 1553 1805 4510 1468 1394 1444 1077 2137
Flt Permitted 1.00 1.00 0.95 1.00 1.00 0.95 0.96 1.00 1.00
Satd. Flow (perm) 4848 1553 1805 4510 1468 1394 1444 1077 2137
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 0 1350 92 98 1039 137 108 8 128 0 0 74
RTOR Reduction (vph) 0 0 45 0 0 44 0 0 115 0 0 70
Lane Group Flow (vph) 0 1350 47 98 1039 93 58 58 13 0 0 4
Heavy Vehicles (%) 5% 7% 4% 0% 15% 10% 23% 0% 50% 11% 0% 33%
Turn Type NA Perm Prot NA Perm Split NA Perm Perm
Protected Phases 6 5 2 4 4
Permitted Phases 6 2 4 8
Actuated Green, G (s) 56.3 56.3 12.0 74.3 74.3 11.3 11.3 11.3 6.4
Effective Green, g (s) 56.3 56.3 12.0 74.3 74.3 11.3 11.3 11.3 6.4
Actuated g/C Ratio 0.51 0.51 0.11 0.68 0.68 0.10 0.10 0.10 0.06
Clearance Time (s) 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0
Vehicle Extension (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 5.0
Lane Grp Cap (vph) 2481 794 196 3046 991 143 148 110 124
v/s Ratio Prot c0.28 c0.05 0.23 c0.04 0.04
v/s Ratio Perm 0.03 0.06 0.01 c0.00
v/c Ratio 0.54 0.06 0.50 0.34 0.09 0.41 0.39 0.12 0.03
Uniform Delay, d1 18.2 13.5 46.2 7.5 6.2 46.2 46.1 44.8 48.9
Progression Factor 0.14 0.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.7 0.1 2.7 0.3 0.2 2.6 2.3 0.7 0.2
Delay (s) 3.2 0.1 48.9 7.8 6.4 48.8 48.5 45.5 49.1
Level of Service A A D A A D D D D
Approach Delay (s) 3.0 10.8 47.0 49.1
Approach LOS A B D D

Intersection Summary
HCM 2000 Control Delay 11.0 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.48
Actuated Cycle Length (s) 110.0 Sum of lost time (s) 24.0
Intersection Capacity Utilization 58.2% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis
309: Typhoon Lagoon/Entrance 5 & Buena Vista Drive 8/22/2014
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 160 1223 473 117 999 86 55 2 102 82 3 45
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.0 6.0 6.0 6.0 6.0 7.0 7.0 7.0 7.0 7.0
Lane Util. Factor 1.00 0.91 1.00 1.00 0.86 0.95 0.95 1.00 1.00 1.00
Frt 1.00 1.00 0.85 1.00 0.99 1.00 1.00 0.85 1.00 0.86
Flt Protected 0.95 1.00 1.00 0.95 1.00 0.95 0.96 1.00 0.95 1.00
Satd. Flow (prot) 1308 4550 1538 1703 5395 1466 1488 1056 1289 1210
Flt Permitted 0.95 1.00 1.00 0.95 1.00 0.95 0.96 1.00 0.95 1.00
Satd. Flow (perm) 1308 4550 1538 1703 5395 1466 1488 1056 1289 1210
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 174 1329 514 127 1086 93 60 2 111 89 3 49
RTOR Reduction (vph) 0 0 307 0 11 0 0 0 96 0 44 0
Lane Group Flow (vph) 174 1329 207 127 1168 0 31 31 15 89 8 0
Heavy Vehicles (%) 38% 14% 5% 6% 19% 28% 17% 0% 53% 40% 0% 37%
Turn Type Prot NA Perm Prot NA Split NA Perm Split NA
Protected Phases 1 6 5 2 4 4 8 8
Permitted Phases 6 4
Actuated Green, G (s) 18.4 44.3 44.3 13.0 38.9 15.0 15.0 15.0 11.7 11.7
Effective Green, g (s) 18.4 44.3 44.3 13.0 38.9 15.0 15.0 15.0 11.7 11.7
Actuated g/C Ratio 0.17 0.40 0.40 0.12 0.35 0.14 0.14 0.14 0.11 0.11
Clearance Time (s) 6.0 6.0 6.0 6.0 6.0 7.0 7.0 7.0 7.0 7.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 4.0 4.0 4.0 4.0 4.0
Lane Grp Cap (vph) 218 1832 619 201 1907 199 202 144 137 128
v/s Ratio Prot 0.13 c0.29 0.07 c0.22 c0.02 0.02 c0.07 0.01
v/s Ratio Perm 0.13 0.01
v/c Ratio 0.80 0.73 0.33 0.63 0.61 0.16 0.15 0.11 0.65 0.06
Uniform Delay, d1 44.0 27.7 22.7 46.2 29.3 41.9 41.9 41.6 47.2 44.2
Progression Factor 1.00 1.00 1.00 0.93 0.91 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 18.1 2.5 1.5 6.2 1.4 0.5 0.5 0.4 11.3 0.3
Delay (s) 62.1 30.3 24.1 49.3 28.1 42.4 42.4 42.1 58.5 44.5
Level of Service E C C D C D D D E D
Approach Delay (s) 31.4 30.2 42.2 53.3
Approach LOS C C D D

Intersection Summary
HCM 2000 Control Delay 32.4 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.61
Actuated Cycle Length (s) 110.0 Sum of lost time (s) 26.0
Intersection Capacity Utilization 59.5% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group



HCM 2010 Signalized Intersection Summary
15: World Center Dr & SR 536 8/22/2014
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (veh/h) 321 1109 248 204 1215 325 414 176 236 352 204 660
Number 5 2 12 1 6 16 3 8 18 7 4 14
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 186.3 182.7 186.3 186.3 184.5 186.3 184.5 175.5 190.0 174.3 186.3 182.7
Adj Flow Rate, veh/h 349 1205 270 222 1321 353 450 191 257 383 222 717
Adj No. of Lanes 1 3 1 1 3 1 1 1 0 1 1 1
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Percent Heavy Veh, % 2 4 2 2 3 2 3 10 10 9 2 4
Cap, veh/h 306 1496 475 225 1276 401 367 143 192 330 477 398
Arrive On Green 0.17 0.30 0.30 0.13 0.25 0.25 0.13 0.21 0.21 0.17 0.26 0.26
Sat Flow, veh/h 1774 4988 1583 1774 5036 1583 1757 679 914 1660 1863 1553
Grp Volume(v), veh/h 349 1205 270 222 1321 353 450 0 448 383 222 717
Grp Sat Flow(s),veh/h/ln 1774 1663 1583 1774 1679 1583 1757 0 1593 1660 1863 1553
Q Serve(g_s), s 25.9 33.5 14.8 18.7 38.0 32.1 19.4 0.0 31.5 25.5 15.1 38.4
Cycle Q Clear(g_c), s 25.9 33.5 14.8 18.7 38.0 32.1 19.4 0.0 31.5 25.5 15.1 38.4
Prop In Lane 1.00 1.00 1.00 1.00 1.00 0.57 1.00 1.00
Lane Grp Cap(c), veh/h 306 1496 475 225 1276 401 367 0 335 330 477 398
V/C Ratio(X) 1.14 0.81 0.57 0.99 1.04 0.88 1.23 0.00 1.34 1.16 0.47 1.80
Avail Cap(c_a), veh/h 306 1496 475 225 1276 401 367 0 335 330 477 398
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 62.0 48.5 20.8 65.4 56.0 53.8 46.6 0.0 59.3 47.1 47.1 55.8
Incr Delay (d2), s/veh 94.6 4.7 4.9 56.4 34.8 23.1 124.2 0.0 171.4 100.3 0.7 371.5
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 20.7 16.1 8.4 12.7 21.7 16.6 18.4 0.0 29.8 22.9 7.9 57.5
LnGrp Delay(d),s/veh 156.6 53.2 25.6 121.7 90.8 76.9 170.7 0.0 230.6 147.4 47.8 427.3
LnGrp LOS F D C F F E F F F D F
Approach Vol, veh/h 1824 1896 898 1322
Approach Delay, s/veh 68.9 91.9 200.6 282.5
Approach LOS E F F F

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s 26.0 52.0 26.1 45.9 33.0 45.0 33.0 39.0
Change Period (Y+Rc), s 7.0 7.0 6.7 7.5 7.1 7.0 7.5 * 7.5
Max Green Setting (Gmax), s 19.0 45.0 19.4 38.4 25.9 38.0 25.5 * 31.5
Max Q Clear Time (g_c+I1), s 20.7 35.5 21.4 40.4 27.9 40.0 27.5 33.5
Green Ext Time (p_c), s 0.0 5.5 0.0 0.0 0.0 0.0 0.0 0.0

Intersection Summary
HCM 2010 Ctrl Delay 143.7
HCM 2010 LOS F

Notes
* HCM 2010 computational engine requires equal clearance times for the phases crossing the barrier.



HCM 2010 Signalized Intersection Summary
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (veh/h) 467 345 914 645 298 237 773 1232 745 275 1172 467
Number 3 8 18 7 4 14 1 6 16 5 2 12
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 186.3 186.3 186.3 181.0 186.3 190.0 182.7 186.3 177.6 177.6 186.3 186.3
Adj Flow Rate, veh/h 513 379 0 709 327 260 849 1354 0 302 1288 0
Adj No. of Lanes 2 1 1 2 2 0 2 2 1 1 2 1
Peak Hour Factor 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91
Percent Heavy Veh, % 2 2 2 5 2 2 4 2 7 7 2 2
Cap, veh/h 546 337 287 551 354 276 659 1332 568 232 1120 501
Arrive On Green 0.16 0.18 0.00 0.16 0.19 0.19 0.33 0.63 0.00 0.14 0.32 0.00
Sat Flow, veh/h 3442 1863 1583 3343 1896 1476 3375 3539 1509 1691 3539 1583
Grp Volume(v), veh/h 513 379 0 709 305 282 849 1354 0 302 1288 0
Grp Sat Flow(s),veh/h/ln 1721 1863 1583 1672 1770 1602 1688 1770 1509 1691 1770 1583
Q Serve(g_s), s 28.0 34.4 0.0 31.3 32.2 33.0 37.1 71.5 0.0 26.1 60.1 0.0
Cycle Q Clear(g_c), s 28.0 34.4 0.0 31.3 32.2 33.0 37.1 71.5 0.0 26.1 60.1 0.0
Prop In Lane 1.00 1.00 1.00 0.92 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 546 337 287 551 330 299 659 1332 568 232 1120 501
V/C Ratio(X) 0.94 1.12 0.00 1.29 0.92 0.94 1.29 1.02 0.00 1.30 1.15 0.00
Avail Cap(c_a), veh/h 546 337 287 551 338 306 659 1332 568 232 1120 501
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.67 1.67 1.67 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 0.00 1.00 1.00 1.00 0.35 0.35 0.00 1.00 1.00 0.00
Uniform Delay (d), s/veh 79.0 77.8 0.0 79.3 75.9 76.3 64.0 35.3 0.0 82.0 64.9 0.0
Incr Delay (d2), s/veh 24.3 86.8 0.0 142.6 29.5 36.1 133.8 18.9 0.0 162.8 78.4 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 15.2 25.8 0.0 25.4 18.5 17.7 29.5 38.0 0.0 22.7 41.6 0.0
LnGrp Delay(d),s/veh 103.3 164.6 0.0 221.9 105.4 112.4 197.8 54.2 0.0 244.8 143.3 0.0
LnGrp LOS F F F F F F F F F
Approach Vol, veh/h 892 1296 2203 1590
Approach Delay, s/veh 129.3 170.7 109.6 162.6
Approach LOS F F F F

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s 44.0 67.0 36.8 42.2 33.0 78.0 38.0 41.0
Change Period (Y+Rc), s* 6.8999996* 6.8999996* 6.6999998* 6.6999998* 6.8999996 * 6.5* 6.6999998* 6.6000004
Max Green Setting (Gmax), s* 37.099998* 60.099998* 29.299999* 36.299999 * 26.1 * 71.5* 31.299999* 34.400002
Max Q Clear Time (g_c+I1), s 39.1 62.1 30.0 35.0 28.1 73.5 33.3 36.4
Green Ext Time (p_c), s 0.0 0.0 0.0 0.4 0.0 0.0 0.0 0.0

Intersection Summary
HCM 2010 Ctrl Delay 139.8
HCM 2010 LOS F

Notes
* HCM 2010 computational engine requires equal clearance times for the phases crossing the barrier.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 825 56 611 103 74 132 870 1793 97 114 1792 825
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.5 6.5 6.3 6.6 6.6 6.3 6.3 6.3 6.1 6.1 6.1
Lane Util. Factor 0.95 0.95 0.88 0.91 0.91 0.97 0.91 1.00 1.00 0.91 1.00
Frt 1.00 1.00 0.85 1.00 0.91 1.00 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 0.96 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1603 1622 2682 1595 2742 3367 4988 1583 1687 5036 1568
Flt Permitted 0.95 0.96 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (perm) 1603 1622 2682 1595 2742 3367 4988 1583 1687 5036 1568
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 868 59 643 108 78 139 916 1887 102 120 1886 868
RTOR Reduction (vph) 0 0 49 0 128 0 0 0 51 0 0 379
Lane Group Flow (vph) 460 467 594 97 100 0 916 1887 51 120 1886 489
Heavy Vehicles (%) 7% 4% 6% 3% 4% 21% 4% 4% 2% 7% 3% 3%
Turn Type Split NA pm+ov Split NA Prot NA Perm Prot NA Perm
Protected Phases 8 8 1 4 4 1 6 5 2
Permitted Phases 8 6 2
Actuated Green, G (s) 50.3 50.3 87.1 11.4 11.4 36.8 86.4 86.4 16.4 66.0 66.0
Effective Green, g (s) 50.3 50.3 87.1 11.4 11.4 36.8 86.4 86.4 16.4 66.0 66.0
Actuated g/C Ratio 0.26 0.26 0.46 0.06 0.06 0.19 0.45 0.45 0.09 0.35 0.35
Clearance Time (s) 6.5 6.5 6.3 6.6 6.6 6.3 6.3 6.3 6.1 6.1 6.1
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 424 429 1229 95 164 652 2268 719 145 1749 544
v/s Ratio Prot 0.29 c0.29 0.09 c0.06 0.04 c0.27 0.38 0.07 c0.37
v/s Ratio Perm 0.13 0.03 0.31
v/c Ratio 1.08 1.09 0.48 1.02 0.61 1.40 0.83 0.07 0.83 1.08 0.90
Uniform Delay, d1 69.8 69.8 35.8 89.3 87.1 76.6 45.4 29.2 85.4 62.0 58.9
Progression Factor 1.00 1.00 1.00 1.00 1.00 0.82 0.69 0.46 1.10 0.73 0.44
Incremental Delay, d2 68.5 69.5 0.3 98.2 6.6 188.0 2.4 0.1 3.6 36.5 2.5
Delay (s) 138.3 139.3 36.1 187.5 93.7 250.9 33.9 13.7 98.0 81.6 28.7
Level of Service F F D F F F C B F F C
Approach Delay (s) 96.7 121.7 101.6 66.3
Approach LOS F F F E

Intersection Summary
HCM 2000 Control Delay 88.3 HCM 2000 Level of Service F
HCM 2000 Volume to Capacity ratio 1.15
Actuated Cycle Length (s) 190.0 Sum of lost time (s) 25.5
Intersection Capacity Utilization 111.2% ICU Level of Service H
Analysis Period (min) 15
c    Critical Lane Group



HCM 2010 Signalized Intersection Summary
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Movement NBL NBT NBR SBL SBT SBR NEL NET NER SWL SWT SWR
Lane Configurations
Volume (veh/h) 401 2046 0 0 1767 739 0 0 0 651 0 714
Number 1 6 16 5 2 12 7 4 14
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 186.3 186.3 0.0 0.0 186.3 186.3 181.0 0.0 184.5
Adj Flow Rate, veh/h 422 2154 0 0 1860 0 685 0 752
Adj No. of Lanes 1 3 0 0 5 1 2 0 2
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Percent Heavy Veh, % 2 2 0 0 2 2 5 0 3
Cap, veh/h 442 3442 0 0 2890 606 783 0 646
Arrive On Green 0.25 0.68 0.00 0.00 0.77 0.00 0.23 0.00 0.23
Sat Flow, veh/h 1774 5253 0 0 7898 1583 3343 0 2760
Grp Volume(v), veh/h 422 2154 0 0 1860 0 685 0 752
Grp Sat Flow(s),veh/h/ln 1774 1695 0 0 1509 1583 1672 0 1380
Q Serve(g_s), s 44.5 45.1 0.0 0.0 21.6 0.0 37.5 0.0 44.5
Cycle Q Clear(g_c), s 44.5 45.1 0.0 0.0 21.6 0.0 37.5 0.0 44.5
Prop In Lane 1.00 0.00 0.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 442 3442 0 0 2890 606 783 0 646
V/C Ratio(X) 0.95 0.63 0.00 0.00 0.64 0.00 0.87 0.00 1.16
Avail Cap(c_a), veh/h 500 3442 0 0 2890 606 783 0 646
HCM Platoon Ratio 1.00 1.00 1.00 1.00 2.00 2.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 0.00 0.00 0.24 0.00 1.00 0.00 1.00
Uniform Delay (d), s/veh 70.3 17.2 0.0 0.0 16.2 0.0 70.1 0.0 72.8
Incr Delay (d2), s/veh 27.6 0.9 0.0 0.0 0.3 0.0 10.6 0.0 89.8
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 25.2 21.2 0.0 0.0 8.7 0.0 18.5 0.0 25.0
LnGrp Delay(d),s/veh 97.9 18.1 0.0 0.0 16.5 0.0 80.6 0.0 162.6
LnGrp LOS F B B F F
Approach Vol, veh/h 2576 1860 1437
Approach Delay, s/veh 31.2 16.5 123.5
Approach LOS C B F

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 4 6
Phs Duration (G+Y+Rc), s 55.8 80.2 54.0 136.0
Change Period (Y+Rc), s 8.5 7.4 9.5 7.4
Max Green Setting (Gmax), s 53.5 66.6 44.5 128.6
Max Q Clear Time (g_c+I1), s 46.5 23.6 46.5 47.1
Green Ext Time (p_c), s 0.8 40.4 0.0 72.9

Intersection Summary
HCM 2010 Ctrl Delay 49.1
HCM 2010 LOS D
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (veh/h) 360 103 188 311 0 550 0 2532 311 327 1387 0
Number 7 4 14 3 8 18 5 2 12 1 6 16
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 184.5 166.7 168.1 177.6 0.0 179.2 0.0 186.3 168.1 182.7 184.5 0.0
Adj Flow Rate, veh/h 400 114 0 346 0 0 0 2813 346 363 1541 0
Adj No. of Lanes 2 2 1 2 0 1 0 3 1 2 3 0
Peak Hour Factor 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90
Percent Heavy Veh, % 3 14 13 7 0 6 0 2 13 4 3 0
Cap, veh/h 388 160 72 394 0 0 0 2733 940 380 3498 0
Arrive On Green 0.11 0.05 0.00 0.12 0.00 0.00 0.00 1.00 1.00 0.11 0.69 0.00
Sat Flow, veh/h 3408 3167 1429 3281 346 0 5253 1429 3375 5202 0
Grp Volume(v), veh/h 400 114 0 346 77.0 0 2813 346 363 1541 0
Grp Sat Flow(s),veh/h/ln 1704 1583 1429 1640 E 0 1695 1429 1688 1679 0
Q Serve(g_s), s 18.1 5.6 0.0 16.5 0.0 0.0 0.0 17.0 21.4 0.0
Cycle Q Clear(g_c), s 18.1 5.6 0.0 16.5 0.0 0.0 0.0 17.0 21.4 0.0
Prop In Lane 1.00 1.00 1.00 0.00 1.00 1.00 0.00
Lane Grp Cap(c), veh/h 388 160 72 394 0 2733 940 380 3498 0
V/C Ratio(X) 1.03 0.71 0.00 0.88 0.00 1.03 0.37 0.96 0.44 0.00
Avail Cap(c_a), veh/h 388 589 266 588 0 2733 940 380 3498 0
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 2.00 2.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 0.00 1.00 0.00 0.09 0.09 1.00 1.00 0.00
Uniform Delay (d), s/veh 70.5 74.4 0.0 68.8 0.0 0.0 0.0 70.2 10.7 0.0
Incr Delay (d2), s/veh 54.0 3.6 0.0 8.1 0.0 14.9 0.1 34.7 0.4 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 11.4 2.5 0.0 7.9 0.0 3.8 0.0 9.8 10.0 0.0
LnGrp Delay(d),s/veh 124.5 77.9 0.0 77.0 0.0 14.9 0.1 104.9 11.1 0.0
LnGrp LOS F E E F A F B
Approach Vol, veh/h 514 3159 1904
Approach Delay, s/veh 114.2 13.3 29.0
Approach LOS F B C

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 3 4 6 7
Phs Duration (G+Y+Rc), s 25.0 122.9 27.0 15.0 147.9 42.1
Change Period (Y+Rc), s* 7.1000004 6.5 7.9 7.0 6.5 7.9
Max Green Setting (Gmax), s * 17.9 85.5 28.5 29.6 110.5 18.1
Max Q Clear Time (g_c+I1), s 19.0 2.0 18.5 7.6 23.4 20.1
Green Ext Time (p_c), s 0.0 79.8 0.6 0.5 83.1 0.0

Intersection Summary
HCM 2010 Ctrl Delay 30.8
HCM 2010 LOS C

Notes
* HCM 2010 computational engine requires equal clearance times for the phases crossing the barrier.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (veh/h) 479 116 109 63 135 290 126 2074 63 240 1230 416
Number 3 8 18 7 4 14 1 6 16 5 2 12
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 161.0 165.0 190.0 190.0 186.3 190.0 177.6 186.3 190.0 184.5 171.2 166.7
Adj Flow Rate, veh/h 526 127 120 69 148 319 138 2279 69 264 1352 457
Adj No. of Lanes 1 1 0 0 1 0 1 3 0 1 3 1
Peak Hour Factor 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91
Percent Heavy Veh, % 18 2 2 2 2 2 7 2 2 3 11 14
Cap, veh/h 187 389 367 102 215 434 146 1599 48 149 1468 445
Arrive On Green 0.50 0.50 0.50 0.50 0.50 0.50 0.09 0.32 0.32 0.08 0.31 0.31
Sat Flow, veh/h 797 782 739 162 432 873 1691 5073 153 1757 4673 1417
Grp Volume(v), veh/h 526 0 247 536 0 0 138 1520 828 264 1352 457
Grp Sat Flow(s),veh/h/ln 797 0 1520 1466 0 0 1691 1695 1836 1757 1558 1417
Q Serve(g_s), s 35.6 0.0 18.5 40.3 0.0 0.0 15.4 59.9 59.9 16.1 53.0 59.7
Cycle Q Clear(g_c), s 94.5 0.0 18.5 58.9 0.0 0.0 15.4 59.9 59.9 16.1 53.0 59.7
Prop In Lane 1.00 0.49 0.13 0.60 1.00 0.08 1.00 1.00
Lane Grp Cap(c), veh/h 187 0 756 751 0 0 146 1069 579 149 1468 445
V/C Ratio(X) 2.81 0.00 0.33 0.71 0.00 0.00 0.95 1.42 1.43 1.77 0.92 1.03
Avail Cap(c_a), veh/h 187 0 756 751 0 0 146 1069 579 149 1468 445
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 0.00 1.00 1.00 0.00 0.00 1.00 1.00 1.00 0.79 0.79 0.79
Uniform Delay (d), s/veh 80.8 0.0 28.7 40.0 0.0 0.0 86.4 65.1 65.1 86.9 62.9 65.1
Incr Delay (d2), s/veh 827.6 0.0 0.2 2.9 0.0 0.0 57.5 195.6 203.4 368.7 9.0 44.9
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 52.9 0.0 7.8 23.4 0.0 0.0 9.5 57.1 63.1 23.1 24.0 28.9
LnGrp Delay(d),s/veh 908.4 0.0 28.8 42.9 0.0 0.0 143.8 260.7 268.5 455.6 71.9 110.0
LnGrp LOS F C D F F F F E F
Approach Vol, veh/h 773 536 2486 2073
Approach Delay, s/veh 627.3 42.9 256.8 129.1
Approach LOS F D F F

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 4 5 6 8
Phs Duration (G+Y+Rc), s 23.2 65.8 101.0 23.0 66.0 101.0
Change Period (Y+Rc), s 6.8* 6.1000004 6.5 6.9* 6.1000004 6.5
Max Green Setting (Gmax), s 16.4* 59.700001 94.5 16.1* 59.900002 94.5
Max Q Clear Time (g_c+I1), s 17.4 61.7 60.9 18.1 61.9 96.5
Green Ext Time (p_c), s 0.0 0.0 9.2 0.0 0.0 0.0

Intersection Summary
HCM 2010 Ctrl Delay 241.0
HCM 2010 LOS F

Notes
* HCM 2010 computational engine requires equal clearance times for the phases crossing the barrier.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 0 1741 91 81 1330 200 143 12 184 0 0 109
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0
Lane Util. Factor 0.91 1.00 1.00 0.91 1.00 0.95 0.95 1.00 0.88
Frt 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85 0.85
Flt Protected 1.00 1.00 0.95 1.00 1.00 0.95 0.96 1.00 1.00
Satd. Flow (prot) 4848 1553 1805 4510 1468 1394 1450 1077 2137
Flt Permitted 1.00 1.00 0.95 1.00 1.00 0.95 0.96 1.00 1.00
Satd. Flow (perm) 4848 1553 1805 4510 1468 1394 1450 1077 2137
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 0 1892 99 88 1446 217 155 13 200 0 0 118
RTOR Reduction (vph) 0 0 34 0 0 53 0 0 180 0 0 113
Lane Group Flow (vph) 0 1892 65 88 1446 164 84 84 20 0 0 5
Heavy Vehicles (%) 5% 7% 4% 0% 15% 10% 23% 0% 50% 11% 0% 33%
Turn Type NA Perm Prot NA Perm Split NA Perm Perm
Protected Phases 6 5 2 4 4
Permitted Phases 6 2 4 8
Actuated Green, G (s) 112.3 112.3 18.0 136.3 136.3 17.7 17.7 17.7 8.0
Effective Green, g (s) 112.3 112.3 18.0 136.3 136.3 17.7 17.7 17.7 8.0
Actuated g/C Ratio 0.62 0.62 0.10 0.76 0.76 0.10 0.10 0.10 0.04
Clearance Time (s) 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0
Vehicle Extension (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 5.0
Lane Grp Cap (vph) 3024 968 180 3415 1111 137 142 105 94
v/s Ratio Prot c0.39 c0.05 0.32 c0.06 0.06
v/s Ratio Perm 0.04 0.11 0.02 c0.00
v/c Ratio 0.63 0.07 0.49 0.42 0.15 0.61 0.59 0.19 0.06
Uniform Delay, d1 20.9 13.3 76.6 7.8 6.0 77.9 77.7 74.5 82.4
Progression Factor 0.12 0.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.7 0.1 2.8 0.4 0.3 9.0 7.5 1.2 0.5
Delay (s) 3.2 0.1 79.5 8.2 6.3 86.9 85.2 75.7 82.9
Level of Service A A E A A F F E F
Approach Delay (s) 3.0 11.5 80.4 82.9
Approach LOS A B F F

Intersection Summary
HCM 2000 Control Delay 15.5 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.58
Actuated Cycle Length (s) 180.0 Sum of lost time (s) 24.0
Intersection Capacity Utilization 67.8% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 220 1686 687 169 1412 118 81 2 150 124 4 54
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.0 6.0 6.0 6.0 6.0 7.0 7.0 7.0 7.0 7.0
Lane Util. Factor 1.00 0.91 1.00 1.00 0.86 0.95 0.95 1.00 1.00 1.00
Frt 1.00 1.00 0.85 1.00 0.99 1.00 1.00 0.85 1.00 0.86
Flt Protected 0.95 1.00 1.00 0.95 1.00 0.95 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1308 4550 1538 1703 5398 1466 1482 1056 1289 1213
Flt Permitted 0.95 1.00 1.00 0.95 1.00 0.95 0.95 1.00 0.95 1.00
Satd. Flow (perm) 1308 4550 1538 1703 5398 1466 1482 1056 1289 1213
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 239 1833 747 184 1535 128 88 2 163 135 4 59
RTOR Reduction (vph) 0 0 380 0 6 0 0 0 149 0 51 0
Lane Group Flow (vph) 239 1833 367 184 1657 0 45 45 14 135 12 0
Heavy Vehicles (%) 38% 14% 5% 6% 19% 28% 17% 0% 53% 40% 0% 37%
Turn Type Prot NA Perm Prot NA Split NA Perm Split NA
Protected Phases 1 6 5 2 4 4 8 8
Permitted Phases 6 4
Actuated Green, G (s) 37.0 88.5 88.5 26.0 77.5 15.8 15.8 15.8 23.7 23.7
Effective Green, g (s) 37.0 88.5 88.5 26.0 77.5 15.8 15.8 15.8 23.7 23.7
Actuated g/C Ratio 0.21 0.49 0.49 0.14 0.43 0.09 0.09 0.09 0.13 0.13
Clearance Time (s) 6.0 6.0 6.0 6.0 6.0 7.0 7.0 7.0 7.0 7.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 4.0 4.0 4.0 4.0 4.0
Lane Grp Cap (vph) 268 2237 756 245 2324 128 130 92 169 159
v/s Ratio Prot 0.18 c0.40 0.11 c0.31 c0.03 0.03 c0.10 0.01
v/s Ratio Perm 0.24 0.01
v/c Ratio 0.89 0.82 0.49 0.75 0.71 0.35 0.35 0.16 0.80 0.07
Uniform Delay, d1 69.6 38.9 30.6 73.9 42.1 77.3 77.2 75.9 75.8 68.5
Progression Factor 1.00 1.00 1.00 0.89 0.84 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 28.7 3.5 2.2 11.5 1.8 2.3 2.2 1.1 23.7 0.3
Delay (s) 98.3 42.4 32.8 77.3 37.2 79.5 79.4 77.0 99.5 68.8
Level of Service F D C E D E E E F E
Approach Delay (s) 44.6 41.2 77.9 89.7
Approach LOS D D E F

Intersection Summary
HCM 2000 Control Delay 46.8 HCM 2000 Level of Service D
HCM 2000 Volume to Capacity ratio 0.76
Actuated Cycle Length (s) 180.0 Sum of lost time (s) 26.0
Intersection Capacity Utilization 74.6% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (veh/h) 660 1320 414 236 1125 352 414 204 274 352 176 666
Number 5 2 12 1 6 16 3 8 18 7 4 14
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 186.3 182.7 186.3 186.3 184.5 186.3 184.5 175.5 190.0 174.3 186.3 182.7
Adj Flow Rate, veh/h 717 1435 450 257 1223 383 450 222 298 383 191 724
Adj No. of Lanes 1 3 1 1 3 1 1 1 0 1 1 1
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Percent Heavy Veh, % 2 4 2 2 3 2 3 10 10 9 2 4
Cap, veh/h 512 1607 510 286 979 308 377 142 190 284 388 324
Arrive On Green 0.29 0.32 0.32 0.16 0.19 0.19 0.15 0.21 0.21 0.15 0.21 0.21
Sat Flow, veh/h 1774 4988 1583 1774 5036 1583 1757 680 913 1660 1863 1553
Grp Volume(v), veh/h 717 1435 450 257 1223 383 450 0 520 383 191 724
Grp Sat Flow(s),veh/h/ln 1774 1663 1583 1774 1679 1583 1757 0 1594 1660 1863 1553
Q Serve(g_s), s 51.9 49.3 32.2 25.6 35.0 35.0 27.3 0.0 37.5 26.5 16.3 37.5
Cycle Q Clear(g_c), s 51.9 49.3 32.2 25.6 35.0 35.0 27.3 0.0 37.5 26.5 16.3 37.5
Prop In Lane 1.00 1.00 1.00 1.00 1.00 0.57 1.00 1.00
Lane Grp Cap(c), veh/h 512 1607 510 286 979 308 377 0 332 284 388 324
V/C Ratio(X) 1.40 0.89 0.88 0.90 1.25 1.24 1.19 0.00 1.57 1.35 0.49 2.24
Avail Cap(c_a), veh/h 512 1607 510 286 979 308 377 0 332 284 388 324
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 64.1 58.0 25.5 74.1 72.5 72.5 51.9 0.0 71.3 58.6 62.9 71.3
Incr Delay (d2), s/veh 192.3 8.0 19.3 28.2 120.6 134.2 109.9 0.0 269.0 177.6 1.0 566.9
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 52.8 23.8 17.9 14.8 27.2 26.8 26.3 0.0 41.3 28.2 8.5 67.1
LnGrp Delay(d),s/veh 256.4 66.1 44.8 102.3 193.1 206.7 161.8 0.0 340.3 236.2 63.8 638.2
LnGrp LOS F E D F F F F F F E F
Approach Vol, veh/h 2602 1863 970 1298
Approach Delay, s/veh 114.8 183.4 257.5 435.0
Approach LOS F F F F

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s 36.0 65.0 34.0 45.0 59.0 42.0 34.0 45.0
Change Period (Y+Rc), s 7.0 7.0 6.7 7.5 7.1 7.0 7.5 * 7.5
Max Green Setting (Gmax), s 29.0 58.0 27.3 37.5 51.9 35.0 26.5 * 37.5
Max Q Clear Time (g_c+I1), s 27.6 51.3 29.3 39.5 53.9 37.0 28.5 39.5
Green Ext Time (p_c), s 1.1 4.9 0.0 0.0 0.0 0.0 0.0 0.0

Intersection Summary
HCM 2010 Ctrl Delay 216.1
HCM 2010 LOS F

Notes
* HCM 2010 computational engine requires equal clearance times for the phases crossing the barrier.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (veh/h) 467 298 773 745 345 275 914 1172 645 237 1162 467
Number 3 8 18 7 4 14 1 6 16 5 2 12
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 186.3 186.3 186.3 181.0 186.3 190.0 182.7 186.3 177.6 177.6 186.3 186.3
Adj Flow Rate, veh/h 513 327 0 819 379 302 1004 1288 0 260 1277 0
Adj No. of Lanes 2 1 1 2 2 0 2 2 1 1 2 1
Peak Hour Factor 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91
Percent Heavy Veh, % 2 2 2 5 2 2 4 2 7 7 2 2
Cap, veh/h 531 324 275 586 366 288 712 1295 552 245 1052 471
Arrive On Green 0.15 0.17 0.00 0.18 0.19 0.19 0.35 0.61 0.00 0.14 0.30 0.00
Sat Flow, veh/h 3442 1863 1583 3343 1886 1485 3375 3539 1509 1691 3539 1583
Grp Volume(v), veh/h 513 327 0 819 355 326 1004 1288 0 260 1277 0
Grp Sat Flow(s),veh/h/ln 1721 1863 1583 1672 1770 1601 1688 1770 1509 1691 1770 1583
Q Serve(g_s), s 28.1 33.0 0.0 33.3 36.9 36.9 40.1 68.6 0.0 27.5 56.5 0.0
Cycle Q Clear(g_c), s 28.1 33.0 0.0 33.3 36.9 36.9 40.1 68.6 0.0 27.5 56.5 0.0
Prop In Lane 1.00 1.00 1.00 0.93 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 531 324 275 586 344 311 712 1295 552 245 1052 471
V/C Ratio(X) 0.97 1.01 0.00 1.40 1.03 1.05 1.41 0.99 0.00 1.06 1.21 0.00
Avail Cap(c_a), veh/h 531 324 275 586 344 311 712 1295 552 245 1052 471
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.67 1.67 1.67 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 0.00 1.00 1.00 1.00 0.21 0.21 0.00 1.00 1.00 0.00
Uniform Delay (d), s/veh 79.9 78.5 0.0 78.3 76.5 76.6 61.5 36.8 0.0 81.3 66.8 0.0
Incr Delay (d2), s/veh 30.4 52.8 0.0 189.2 57.6 64.0 186.0 10.4 0.0 74.9 104.9 0.0
Initial Q Delay(d3),s/veh 0.0 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 15.6 21.7 0.0 30.8 23.5 21.8 37.0 35.0 0.0 17.9 43.0 0.0
LnGrp Delay(d),s/veh 110.3 131.3 0.0 267.5 134.2 140.5 247.5 47.2 0.0 156.2 171.7 0.0
LnGrp LOS F F F F F F D F F
Approach Vol, veh/h 840 1500 2292 1537
Approach Delay, s/veh 118.5 208.4 134.9 169.0
Approach LOS F F F F

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s 47.0 63.4 36.0 43.6 34.4 76.0 40.0 39.6
Change Period (Y+Rc), s* 6.8999996* 6.8999996* 6.6999998* 6.6999998* 6.8999996 * 6.5* 6.6999998* 6.6000004
Max Green Setting (Gmax), s* 40.099998 * 56.5* 29.299999* 36.900002 * 27.5 * 69.5* 33.299999 * 33
Max Q Clear Time (g_c+I1), s 42.1 58.5 30.1 38.9 29.5 70.6 35.3 35.0
Green Ext Time (p_c), s 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Intersection Summary
HCM 2010 Ctrl Delay 159.0
HCM 2010 LOS F

Notes
* HCM 2010 computational engine requires equal clearance times for the phases crossing the barrier.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 825 80 985 165 80 114 695 1792 193 132 1723 825
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.5 6.5 6.3 6.6 6.6 6.3 6.3 6.3 6.1 6.1 6.1
Lane Util. Factor 0.95 0.95 0.88 0.91 0.91 0.97 0.91 1.00 1.00 0.91 1.00
Frt 1.00 1.00 0.85 1.00 0.93 1.00 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 0.96 1.00 0.95 0.99 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1603 1628 2682 1595 2838 3367 4988 1583 1687 5036 1568
Flt Permitted 0.95 0.96 1.00 0.95 0.99 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (perm) 1603 1628 2682 1595 2838 3367 4988 1583 1687 5036 1568
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 868 84 1037 174 84 120 732 1886 203 139 1814 868
RTOR Reduction (vph) 0 0 52 0 91 0 0 0 55 0 0 424
Lane Group Flow (vph) 477 475 985 129 158 0 732 1886 148 139 1814 444
Heavy Vehicles (%) 7% 4% 6% 3% 4% 21% 4% 4% 2% 7% 3% 3%
Turn Type Split NA pm+ov Split NA Prot NA Perm Prot NA Perm
Protected Phases 8 8 1 4 4 1 6 5 2
Permitted Phases 8 6 2
Actuated Green, G (s) 54.5 54.5 82.4 15.6 15.6 27.9 77.7 77.7 16.7 66.5 66.5
Effective Green, g (s) 54.5 54.5 82.4 15.6 15.6 27.9 77.7 77.7 16.7 66.5 66.5
Actuated g/C Ratio 0.29 0.29 0.43 0.08 0.08 0.15 0.41 0.41 0.09 0.35 0.35
Clearance Time (s) 6.5 6.5 6.3 6.6 6.6 6.3 6.3 6.3 6.1 6.1 6.1
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 459 466 1163 130 233 494 2039 647 148 1762 548
v/s Ratio Prot c0.30 0.29 0.12 c0.08 0.06 c0.22 0.38 0.08 c0.36
v/s Ratio Perm 0.24 0.09 0.28
v/c Ratio 1.04 1.02 0.85 0.99 0.68 1.48 0.92 0.23 0.94 1.03 0.81
Uniform Delay, d1 67.8 67.8 48.2 87.1 84.8 81.0 53.4 36.6 86.1 61.8 56.0
Progression Factor 1.00 1.00 1.00 1.00 1.00 0.95 0.92 0.88 1.13 0.71 0.66
Incremental Delay, d2 52.5 46.7 5.9 76.3 7.6 222.8 5.2 0.5 10.8 16.0 1.2
Delay (s) 120.3 114.4 54.1 163.4 92.4 299.7 54.3 32.8 108.0 59.8 38.2
Level of Service F F D F F F D C F E D
Approach Delay (s) 84.4 116.6 116.4 55.5
Approach LOS F F F E

Intersection Summary
HCM 2000 Control Delay 87.0 HCM 2000 Level of Service F
HCM 2000 Volume to Capacity ratio 1.10
Actuated Cycle Length (s) 190.0 Sum of lost time (s) 25.5
Intersection Capacity Utilization 106.4% ICU Level of Service G
Analysis Period (min) 15
c    Critical Lane Group



HCM 2010 Signalized Intersection Summary
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Movement NBL NBT NBR SBL SBT SBR NEL NET NER SWL SWT SWR
Lane Configurations
Volume (veh/h) 304 1690 0 0 2328 545 0 0 0 807 0 990
Number 1 6 16 5 2 12 7 4 14
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 186.3 186.3 0.0 0.0 186.3 186.3 181.0 0.0 184.5
Adj Flow Rate, veh/h 320 1779 0 0 2451 0 849 0 1042
Adj No. of Lanes 1 3 0 0 5 1 2 0 2
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Percent Heavy Veh, % 2 2 0 0 2 2 5 0 3
Cap, veh/h 337 3040 0 0 2739 575 1047 0 864
Arrive On Green 0.19 0.60 0.00 0.00 0.73 0.00 0.31 0.00 0.31
Sat Flow, veh/h 1774 5253 0 0 7898 1583 3343 0 2760
Grp Volume(v), veh/h 320 1779 0 0 2451 0 849 0 1042
Grp Sat Flow(s),veh/h/ln 1774 1695 0 0 1509 1583 1672 0 1380
Q Serve(g_s), s 33.9 41.1 0.0 0.0 48.3 0.0 44.4 0.0 59.5
Cycle Q Clear(g_c), s 33.9 41.1 0.0 0.0 48.3 0.0 44.4 0.0 59.5
Prop In Lane 1.00 0.00 0.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 337 3040 0 0 2739 575 1047 0 864
V/C Ratio(X) 0.95 0.59 0.00 0.00 0.89 0.00 0.81 0.00 1.21
Avail Cap(c_a), veh/h 359 3040 0 0 2739 575 1047 0 864
HCM Platoon Ratio 1.00 1.00 1.00 1.00 2.00 2.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 0.00 0.00 0.17 0.00 1.00 0.00 1.00
Uniform Delay (d), s/veh 76.0 23.6 0.0 0.0 23.2 0.0 60.1 0.0 65.3
Incr Delay (d2), s/veh 33.4 0.8 0.0 0.0 0.9 0.0 4.7 0.0 103.5
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 19.7 19.3 0.0 0.0 19.7 0.0 21.2 0.0 35.1
LnGrp Delay(d),s/veh 109.4 24.5 0.0 0.0 24.1 0.0 64.8 0.0 168.8
LnGrp LOS F C C E F
Approach Vol, veh/h 2099 2451 1891
Approach Delay, s/veh 37.4 24.1 122.1
Approach LOS D C F

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 4 6
Phs Duration (G+Y+Rc), s 44.6 76.4 69.0 121.0
Change Period (Y+Rc), s 8.5 7.4 9.5 7.4
Max Green Setting (Gmax), s 38.5 66.6 59.5 113.6
Max Q Clear Time (g_c+I1), s 35.9 50.3 61.5 43.1
Green Ext Time (p_c), s 0.3 16.0 0.0 65.8

Intersection Summary
HCM 2010 Ctrl Delay 57.2
HCM 2010 LOS E
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (veh/h) 934 105 356 311 0 413 0 1428 311 548 1703 0
Number 7 4 14 3 8 18 5 2 12 1 6 16
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 184.5 166.7 168.1 177.6 0.0 179.2 0.0 186.3 168.1 182.7 184.5 0.0
Adj Flow Rate, veh/h 1038 117 0 346 0 0 0 1587 346 609 1892 0
Adj No. of Lanes 2 2 1 2 0 1 0 3 1 2 3 0
Peak Hour Factor 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90
Percent Heavy Veh, % 3 14 13 7 0 6 0 2 13 4 3 0
Cap, veh/h 1081 488 220 391 0 0 0 1809 679 649 2984 0
Arrive On Green 0.32 0.15 0.00 0.12 0.00 0.00 0.00 0.71 0.71 0.19 0.59 0.00
Sat Flow, veh/h 3408 3167 1429 3281 346 0 5253 1429 3375 5202 0
Grp Volume(v), veh/h 1038 117 0 346 82.9 0 1587 346 609 1892 0
Grp Sat Flow(s),veh/h/ln 1704 1583 1429 1640 F 0 1695 1429 1688 1679 0
Q Serve(g_s), s 47.7 5.2 0.0 16.6 0.0 38.2 17.6 28.4 39.1 0.0
Cycle Q Clear(g_c), s 47.7 5.2 0.0 16.6 0.0 38.2 17.6 28.4 39.1 0.0
Prop In Lane 1.00 1.00 1.00 0.00 1.00 1.00 0.00
Lane Grp Cap(c), veh/h 1081 488 220 391 0 1809 679 649 2984 0
V/C Ratio(X) 0.96 0.24 0.00 0.89 0.00 0.88 0.51 0.94 0.63 0.00
Avail Cap(c_a), veh/h 1113 997 450 492 0 1809 679 665 2984 0
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 2.00 2.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 0.00 1.00 0.00 0.38 0.38 1.00 1.00 0.00
Uniform Delay (d), s/veh 53.5 59.2 0.0 69.2 0.0 20.3 11.9 63.5 21.2 0.0
Incr Delay (d2), s/veh 17.8 0.2 0.0 13.7 0.0 2.6 1.0 21.0 1.0 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 25.2 2.3 0.0 8.2 0.0 17.8 6.9 15.2 18.3 0.0
LnGrp Delay(d),s/veh 71.2 59.4 0.0 82.9 0.0 22.9 13.0 84.5 22.3 0.0
LnGrp LOS E E F C B F C
Approach Vol, veh/h 1155 1933 2501
Approach Delay, s/veh 70.0 21.1 37.4
Approach LOS E C D

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 3 4 6 7
Phs Duration (G+Y+Rc), s 37.8 93.7 26.9 31.6 131.5 58.5
Change Period (Y+Rc), s* 7.1000004 6.5 7.9 7.0 6.5 7.9
Max Green Setting (Gmax), s * 31.4 56.0 23.9 50.2 94.5 52.1
Max Q Clear Time (g_c+I1), s 30.4 40.2 18.6 7.2 41.1 49.7
Green Ext Time (p_c), s 0.3 15.2 0.4 0.6 47.2 0.9

Intersection Summary
HCM 2010 Ctrl Delay 41.1
HCM 2010 LOS D

Notes
* HCM 2010 computational engine requires equal clearance times for the phases crossing the barrier.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (veh/h) 266 135 126 63 116 60 109 1413 63 252 1901 217
Number 3 8 18 7 4 14 1 6 16 5 2 12
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 161.0 165.2 190.0 190.0 186.3 190.0 177.6 186.3 190.0 184.5 171.2 166.7
Adj Flow Rate, veh/h 292 148 138 69 127 66 120 1553 69 277 2089 238
Adj No. of Lanes 1 1 0 0 1 0 1 3 0 1 3 1
Peak Hour Factor 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91
Percent Heavy Veh, % 18 2 2 2 2 2 7 2 2 3 11 14
Cap, veh/h 122 280 261 106 190 92 132 1874 83 293 2172 658
Arrive On Green 0.36 0.36 0.36 0.36 0.36 0.36 0.08 0.38 0.38 0.17 0.46 0.46
Sat Flow, veh/h 1024 788 734 231 536 258 1691 4992 222 1757 4673 1417
Grp Volume(v), veh/h 292 0 286 262 0 0 120 1055 567 277 2089 238
Grp Sat Flow(s),veh/h/ln 1024 0 1522 1025 0 0 1691 1695 1824 1757 1558 1417
Q Serve(g_s), s 15.5 0.0 28.3 23.6 0.0 0.0 13.4 53.6 53.6 29.6 82.2 20.5
Cycle Q Clear(g_c), s 67.5 0.0 28.3 52.0 0.0 0.0 13.4 53.6 53.6 29.6 82.2 20.5
Prop In Lane 1.00 0.48 0.26 0.25 1.00 0.12 1.00 1.00
Lane Grp Cap(c), veh/h 122 0 541 388 0 0 132 1273 685 293 2172 658
V/C Ratio(X) 2.40 0.00 0.53 0.68 0.00 0.00 0.91 0.83 0.83 0.95 0.96 0.36
Avail Cap(c_a), veh/h 122 0 541 388 0 0 132 1273 685 297 2172 658
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 0.00 1.00 1.00 0.00 0.00 1.00 1.00 1.00 0.52 0.52 0.52
Uniform Delay (d), s/veh 89.7 0.0 48.6 61.8 0.0 0.0 86.9 53.8 53.8 78.3 49.2 32.7
Incr Delay (d2), s/veh 654.8 0.0 0.7 4.1 0.0 0.0 51.3 6.3 11.1 24.5 7.6 0.8
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 28.5 0.0 12.0 13.1 0.0 0.0 8.1 26.2 29.1 16.4 36.9 8.2
LnGrp Delay(d),s/veh 744.4 0.0 49.3 65.9 0.0 0.0 138.2 60.1 64.9 102.9 56.8 33.5
LnGrp LOS F D E F E E F E C
Approach Vol, veh/h 578 262 1742 2604
Approach Delay, s/veh 400.5 65.9 67.0 59.6
Approach LOS F E E E

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 4 5 6 8
Phs Duration (G+Y+Rc), s 21.6 94.4 74.0 38.6 77.4 74.0
Change Period (Y+Rc), s 6.8* 6.1000004 6.5 6.9* 6.1000004 6.5
Max Green Setting (Gmax), s 14.8* 88.300003 67.5 32.1* 70.900002 67.5
Max Q Clear Time (g_c+I1), s 15.4 84.2 54.0 31.6 55.6 69.5
Green Ext Time (p_c), s 0.0 4.0 3.3 0.0 14.8 0.0

Intersection Summary
HCM 2010 Ctrl Delay 100.4
HCM 2010 LOS F

Notes
* HCM 2010 computational engine requires equal clearance times for the phases crossing the barrier.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 0 1548 30 55 1068 195 288 15 319 0 0 186
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0
Lane Util. Factor 0.91 1.00 1.00 0.91 1.00 0.95 0.95 1.00 0.88
Frt 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85 0.85
Flt Protected 1.00 1.00 0.95 1.00 1.00 0.95 0.96 1.00 1.00
Satd. Flow (prot) 4848 1553 1805 4510 1468 1394 1430 1077 2137
Flt Permitted 1.00 1.00 0.95 1.00 1.00 0.95 0.96 1.00 1.00
Satd. Flow (perm) 4848 1553 1805 4510 1468 1394 1430 1077 2137
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 0 1683 33 60 1161 212 313 16 347 0 0 202
RTOR Reduction (vph) 0 0 14 0 0 71 0 0 261 0 0 191
Lane Group Flow (vph) 0 1683 19 60 1161 141 163 166 86 0 0 11
Heavy Vehicles (%) 5% 7% 4% 0% 15% 10% 23% 0% 50% 11% 0% 33%
Turn Type NA Perm Prot NA Perm Split NA Perm Perm
Protected Phases 6 5 2 4 4
Permitted Phases 6 2 4 8
Actuated Green, G (s) 95.4 95.4 12.0 113.4 113.4 29.4 29.4 29.4 9.2
Effective Green, g (s) 95.4 95.4 12.0 113.4 113.4 29.4 29.4 29.4 9.2
Actuated g/C Ratio 0.56 0.56 0.07 0.67 0.67 0.17 0.17 0.17 0.05
Clearance Time (s) 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0
Vehicle Extension (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 5.0
Lane Grp Cap (vph) 2720 871 127 3008 979 241 247 186 115
v/s Ratio Prot c0.35 c0.03 0.26 c0.12 0.12
v/s Ratio Perm 0.01 0.10 0.08 c0.01
v/c Ratio 0.62 0.02 0.47 0.39 0.14 0.68 0.67 0.46 0.10
Uniform Delay, d1 25.1 16.6 76.0 12.7 10.4 65.8 65.8 63.2 76.4
Progression Factor 0.27 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.7 0.0 3.7 0.4 0.3 8.0 7.6 2.5 0.8
Delay (s) 7.5 16.6 79.7 13.1 10.7 73.8 73.4 65.7 77.2
Level of Service A B E B B E E E E
Approach Delay (s) 7.6 15.5 69.6 77.2
Approach LOS A B E E

Intersection Summary
HCM 2000 Control Delay 24.3 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.59
Actuated Cycle Length (s) 170.0 Sum of lost time (s) 24.0
Intersection Capacity Utilization 64.1% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 188 1508 56 108 1550 230 206 3 97 223 1 111
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.0 6.0 6.0 6.0 6.0 7.0 7.0 7.0 7.0 7.0
Lane Util. Factor 1.00 0.91 1.00 1.00 0.86 0.95 0.95 1.00 1.00 1.00
Frt 1.00 1.00 0.85 1.00 0.98 1.00 1.00 0.85 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00 0.95 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1308 4550 1538 1703 5334 1466 1477 1056 1289 1183
Flt Permitted 0.95 1.00 1.00 0.95 1.00 0.95 0.95 1.00 0.95 1.00
Satd. Flow (perm) 1308 4550 1538 1703 5334 1466 1477 1056 1289 1183
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 204 1639 61 117 1685 250 224 3 105 242 1 121
RTOR Reduction (vph) 0 0 34 0 15 0 0 0 95 0 97 0
Lane Group Flow (vph) 204 1639 27 117 1920 0 114 113 10 242 25 0
Heavy Vehicles (%) 38% 14% 5% 6% 19% 28% 17% 0% 53% 40% 0% 37%
Turn Type Prot NA Perm Prot NA Split NA Perm Split NA
Protected Phases 1 6 5 2 4 4 8 8
Permitted Phases 6 4
Actuated Green, G (s) 28.2 75.1 75.1 19.1 66.0 15.8 15.8 15.8 34.0 34.0
Effective Green, g (s) 28.2 75.1 75.1 19.1 66.0 15.8 15.8 15.8 34.0 34.0
Actuated g/C Ratio 0.17 0.44 0.44 0.11 0.39 0.09 0.09 0.09 0.20 0.20
Clearance Time (s) 6.0 6.0 6.0 6.0 6.0 7.0 7.0 7.0 7.0 7.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 4.0 4.0 4.0 4.0 4.0
Lane Grp Cap (vph) 216 2010 679 191 2070 136 137 98 257 236
v/s Ratio Prot c0.16 0.36 0.07 c0.36 c0.08 0.08 c0.19 0.02
v/s Ratio Perm 0.02 0.01
v/c Ratio 0.94 0.82 0.04 0.61 0.93 0.84 0.82 0.10 0.94 0.11
Uniform Delay, d1 70.1 41.4 27.0 71.9 49.7 75.8 75.7 70.6 67.0 55.6
Progression Factor 1.00 1.00 1.00 1.04 0.99 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 45.4 3.8 0.1 5.5 8.5 35.2 32.7 0.6 40.6 0.3
Delay (s) 115.6 45.2 27.1 80.0 57.5 111.1 108.4 71.2 107.7 55.9
Level of Service F D C F E F F E F E
Approach Delay (s) 52.1 58.8 97.6 90.3
Approach LOS D E F F

Intersection Summary
HCM 2000 Control Delay 61.3 HCM 2000 Level of Service E
HCM 2000 Volume to Capacity ratio 0.92
Actuated Cycle Length (s) 170.0 Sum of lost time (s) 26.0
Intersection Capacity Utilization 71.6% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (veh/h) 660 1320 414 236 1125 352 414 204 274 352 176 666
Number 5 2 12 1 6 16 3 8 18 7 4 14
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 186.3 182.7 186.3 186.3 184.5 186.3 184.5 175.5 190.0 174.3 186.3 182.7
Adj Flow Rate, veh/h 717 1435 450 257 1223 383 450 222 298 383 191 724
Adj No. of Lanes 1 3 1 1 3 1 1 1 0 1 1 1
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Percent Heavy Veh, % 2 4 2 2 3 2 3 10 10 9 2 4
Cap, veh/h 512 1607 510 286 979 308 377 142 190 284 388 324
Arrive On Green 0.29 0.32 0.32 0.16 0.19 0.19 0.15 0.21 0.21 0.15 0.21 0.21
Sat Flow, veh/h 1774 4988 1583 1774 5036 1583 1757 680 913 1660 1863 1553
Grp Volume(v), veh/h 717 1435 450 257 1223 383 450 0 520 383 191 724
Grp Sat Flow(s),veh/h/ln 1774 1663 1583 1774 1679 1583 1757 0 1594 1660 1863 1553
Q Serve(g_s), s 51.9 49.3 32.2 25.6 35.0 35.0 27.3 0.0 37.5 26.5 16.3 37.5
Cycle Q Clear(g_c), s 51.9 49.3 32.2 25.6 35.0 35.0 27.3 0.0 37.5 26.5 16.3 37.5
Prop In Lane 1.00 1.00 1.00 1.00 1.00 0.57 1.00 1.00
Lane Grp Cap(c), veh/h 512 1607 510 286 979 308 377 0 332 284 388 324
V/C Ratio(X) 1.40 0.89 0.88 0.90 1.25 1.24 1.19 0.00 1.57 1.35 0.49 2.24
Avail Cap(c_a), veh/h 512 1607 510 286 979 308 377 0 332 284 388 324
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 64.1 58.0 25.5 74.1 72.5 72.5 51.9 0.0 71.3 58.6 62.9 71.3
Incr Delay (d2), s/veh 192.3 8.0 19.3 28.2 120.6 134.2 109.9 0.0 269.0 177.6 1.0 566.9
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 52.8 23.8 17.9 14.8 27.2 26.8 26.3 0.0 41.3 28.2 8.5 67.1
LnGrp Delay(d),s/veh 256.4 66.1 44.8 102.3 193.1 206.7 161.8 0.0 340.3 236.2 63.8 638.2
LnGrp LOS F E D F F F F F F E F
Approach Vol, veh/h 2602 1863 970 1298
Approach Delay, s/veh 114.8 183.4 257.5 435.0
Approach LOS F F F F

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s 36.0 65.0 34.0 45.0 59.0 42.0 34.0 45.0
Change Period (Y+Rc), s 7.0 7.0 6.7 7.5 7.1 7.0 7.5 * 7.5
Max Green Setting (Gmax), s 29.0 58.0 27.3 37.5 51.9 35.0 26.5 * 37.5
Max Q Clear Time (g_c+I1), s 27.6 51.3 29.3 39.5 53.9 37.0 28.5 39.5
Green Ext Time (p_c), s 1.1 4.9 0.0 0.0 0.0 0.0 0.0 0.0

Intersection Summary
HCM 2010 Ctrl Delay 216.1
HCM 2010 LOS F

Notes
* HCM 2010 computational engine requires equal clearance times for the phases crossing the barrier.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (veh/h) 467 298 773 745 345 275 914 1172 645 237 1162 467
Number 3 8 18 7 4 14 1 6 16 5 2 12
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 186.3 186.3 186.3 181.0 186.3 190.0 182.7 186.3 177.6 177.6 186.3 186.3
Adj Flow Rate, veh/h 513 327 0 819 379 302 1004 1288 0 260 1277 0
Adj No. of Lanes 2 1 1 2 2 0 2 2 1 1 2 1
Peak Hour Factor 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91
Percent Heavy Veh, % 2 2 2 5 2 2 4 2 7 7 2 2
Cap, veh/h 531 324 275 586 366 288 712 1295 552 245 1052 471
Arrive On Green 0.15 0.17 0.00 0.18 0.19 0.19 0.35 0.61 0.00 0.14 0.30 0.00
Sat Flow, veh/h 3442 1863 1583 3343 1886 1485 3375 3539 1509 1691 3539 1583
Grp Volume(v), veh/h 513 327 0 819 355 326 1004 1288 0 260 1277 0
Grp Sat Flow(s),veh/h/ln 1721 1863 1583 1672 1770 1601 1688 1770 1509 1691 1770 1583
Q Serve(g_s), s 28.1 33.0 0.0 33.3 36.9 36.9 40.1 68.6 0.0 27.5 56.5 0.0
Cycle Q Clear(g_c), s 28.1 33.0 0.0 33.3 36.9 36.9 40.1 68.6 0.0 27.5 56.5 0.0
Prop In Lane 1.00 1.00 1.00 0.93 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 531 324 275 586 344 311 712 1295 552 245 1052 471
V/C Ratio(X) 0.97 1.01 0.00 1.40 1.03 1.05 1.41 0.99 0.00 1.06 1.21 0.00
Avail Cap(c_a), veh/h 531 324 275 586 344 311 712 1295 552 245 1052 471
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.67 1.67 1.67 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 0.00 1.00 1.00 1.00 0.21 0.21 0.00 1.00 1.00 0.00
Uniform Delay (d), s/veh 79.9 78.5 0.0 78.3 76.5 76.6 61.5 36.8 0.0 81.3 66.8 0.0
Incr Delay (d2), s/veh 30.4 52.8 0.0 189.2 57.6 64.0 186.0 10.4 0.0 74.9 104.9 0.0
Initial Q Delay(d3),s/veh 0.0 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 15.6 21.7 0.0 30.8 23.5 21.8 37.0 35.0 0.0 17.9 43.0 0.0
LnGrp Delay(d),s/veh 110.3 131.3 0.0 267.5 134.2 140.5 247.5 47.2 0.0 156.2 171.7 0.0
LnGrp LOS F F F F F F D F F
Approach Vol, veh/h 840 1500 2292 1537
Approach Delay, s/veh 118.5 208.4 134.9 169.0
Approach LOS F F F F

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s 47.0 63.4 36.0 43.6 34.4 76.0 40.0 39.6
Change Period (Y+Rc), s* 6.8999996* 6.8999996* 6.6999998* 6.6999998* 6.8999996 * 6.5* 6.6999998* 6.6000004
Max Green Setting (Gmax), s* 40.099998 * 56.5* 29.299999* 36.900002 * 27.5 * 69.5* 33.299999 * 33
Max Q Clear Time (g_c+I1), s 42.1 58.5 30.1 38.9 29.5 70.6 35.3 35.0
Green Ext Time (p_c), s 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Intersection Summary
HCM 2010 Ctrl Delay 159.0
HCM 2010 LOS F

Notes
* HCM 2010 computational engine requires equal clearance times for the phases crossing the barrier.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 825 80 985 165 80 114 470 1792 193 132 1723 825
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.5 6.5 6.3 6.6 6.6 6.3 6.3 6.3 6.1 6.1 6.1
Lane Util. Factor 0.95 0.95 0.88 0.91 0.91 0.97 0.91 1.00 1.00 0.91 1.00
Frt 1.00 1.00 0.85 1.00 0.93 1.00 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 0.96 1.00 0.95 0.99 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1603 1628 2682 1595 2838 3367 4988 1583 1687 5036 1568
Flt Permitted 0.95 0.96 1.00 0.95 0.99 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (perm) 1603 1628 2682 1595 2838 3367 4988 1583 1687 5036 1568
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 868 84 1037 174 84 120 495 1886 203 139 1814 868
RTOR Reduction (vph) 0 0 52 0 91 0 0 0 55 0 0 426
Lane Group Flow (vph) 477 475 985 129 158 0 495 1886 148 139 1814 442
Heavy Vehicles (%) 7% 4% 6% 3% 4% 21% 4% 4% 2% 7% 3% 3%
Turn Type Split NA pm+ov Split NA Prot NA Perm Prot NA Perm
Protected Phases 8 8 1 4 4 1 6 5 2
Permitted Phases 8 6 2
Actuated Green, G (s) 54.5 54.5 82.4 15.6 15.6 27.9 77.7 77.7 16.7 66.5 66.5
Effective Green, g (s) 54.5 54.5 82.4 15.6 15.6 27.9 77.7 77.7 16.7 66.5 66.5
Actuated g/C Ratio 0.29 0.29 0.43 0.08 0.08 0.15 0.41 0.41 0.09 0.35 0.35
Clearance Time (s) 6.5 6.5 6.3 6.6 6.6 6.3 6.3 6.3 6.1 6.1 6.1
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 459 466 1163 130 233 494 2039 647 148 1762 548
v/s Ratio Prot c0.30 0.29 0.12 c0.08 0.06 0.15 c0.38 0.08 c0.36
v/s Ratio Perm 0.24 0.09 0.28
v/c Ratio 1.04 1.02 0.85 0.99 0.68 1.00 0.92 0.23 0.94 1.03 0.81
Uniform Delay, d1 67.8 67.8 48.2 87.1 84.8 81.0 53.4 36.6 86.1 61.8 55.9
Progression Factor 1.00 1.00 1.00 1.00 1.00 0.90 0.86 0.74 1.13 0.71 0.67
Incremental Delay, d2 52.5 46.7 5.9 76.3 7.6 34.7 6.5 0.6 10.8 16.0 1.2
Delay (s) 120.3 114.4 54.1 163.4 92.4 108.0 52.3 27.5 108.0 59.8 38.6
Level of Service F F D F F F D C F E D
Approach Delay (s) 84.4 116.6 61.0 55.7
Approach LOS F F E E

Intersection Summary
HCM 2000 Control Delay 67.7 HCM 2000 Level of Service E
HCM 2000 Volume to Capacity ratio 1.02
Actuated Cycle Length (s) 190.0 Sum of lost time (s) 25.5
Intersection Capacity Utilization 100.0% ICU Level of Service G
Analysis Period (min) 15
c    Critical Lane Group
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Movement NBL NBT NBR SBL SBT SBR NEL NET NER SWL SWT SWR
Lane Configurations
Volume (veh/h) 304 1690 0 0 2328 545 0 0 0 807 0 765
Number 1 6 16 5 2 12 7 4 14
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 186.3 186.3 0.0 0.0 186.3 186.3 181.0 0.0 184.5
Adj Flow Rate, veh/h 320 1779 0 0 2451 0 849 0 805
Adj No. of Lanes 1 3 0 0 5 1 2 0 2
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Percent Heavy Veh, % 2 2 0 0 2 2 5 0 3
Cap, veh/h 338 3069 0 0 2776 583 1026 0 847
Arrive On Green 0.19 0.60 0.00 0.00 0.74 0.00 0.31 0.00 0.31
Sat Flow, veh/h 1774 5253 0 0 7898 1583 3343 0 2760
Grp Volume(v), veh/h 320 1779 0 0 2451 0 849 0 805
Grp Sat Flow(s),veh/h/ln 1774 1695 0 0 1509 1583 1672 0 1380
Q Serve(g_s), s 33.5 40.2 0.0 0.0 46.1 0.0 44.4 0.0 53.7
Cycle Q Clear(g_c), s 33.5 40.2 0.0 0.0 46.1 0.0 44.4 0.0 53.7
Prop In Lane 1.00 0.00 0.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 338 3069 0 0 2776 583 1026 0 847
V/C Ratio(X) 0.95 0.58 0.00 0.00 0.88 0.00 0.83 0.00 0.95
Avail Cap(c_a), veh/h 363 3069 0 0 2776 583 1057 0 872
HCM Platoon Ratio 1.00 1.00 1.00 1.00 2.00 2.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 0.00 0.00 0.17 0.00 1.00 0.00 1.00
Uniform Delay (d), s/veh 75.3 22.8 0.0 0.0 21.8 0.0 60.6 0.0 63.9
Incr Delay (d2), s/veh 32.8 0.8 0.0 0.0 0.8 0.0 5.2 0.0 19.1
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 19.5 19.0 0.0 0.0 18.9 0.0 21.3 0.0 22.7
LnGrp Delay(d),s/veh 108.1 23.6 0.0 0.0 22.6 0.0 65.8 0.0 83.0
LnGrp LOS F C C E F
Approach Vol, veh/h 2099 2451 1654
Approach Delay, s/veh 36.5 22.6 74.2
Approach LOS D C E

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 4 6
Phs Duration (G+Y+Rc), s 44.3 78.4 67.3 122.7
Change Period (Y+Rc), s 8.5 7.4 9.5 7.4
Max Green Setting (Gmax), s 38.5 66.6 59.5 113.6
Max Q Clear Time (g_c+I1), s 35.5 48.1 55.7 42.2
Green Ext Time (p_c), s 0.3 18.1 2.0 66.7

Intersection Summary
HCM 2010 Ctrl Delay 41.1
HCM 2010 LOS D
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (veh/h) 934 105 356 311 0 413 0 1428 311 548 1703 0
Number 7 4 14 3 8 18 5 2 12 1 6 16
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 184.5 166.7 168.1 177.6 0.0 179.2 0.0 186.3 168.1 182.7 184.5 0.0
Adj Flow Rate, veh/h 1038 117 0 346 0 0 0 1587 346 609 1892 0
Adj No. of Lanes 2 2 1 2 0 1 0 3 1 2 3 0
Peak Hour Factor 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90
Percent Heavy Veh, % 3 14 13 7 0 6 0 2 13 4 3 0
Cap, veh/h 1081 488 220 391 0 0 0 1809 679 649 2984 0
Arrive On Green 0.32 0.15 0.00 0.12 0.00 0.00 0.00 0.71 0.71 0.19 0.59 0.00
Sat Flow, veh/h 3408 3167 1429 3281 346 0 5253 1429 3375 5202 0
Grp Volume(v), veh/h 1038 117 0 346 82.9 0 1587 346 609 1892 0
Grp Sat Flow(s),veh/h/ln 1704 1583 1429 1640 F 0 1695 1429 1688 1679 0
Q Serve(g_s), s 47.7 5.2 0.0 16.6 0.0 38.2 17.6 28.4 39.1 0.0
Cycle Q Clear(g_c), s 47.7 5.2 0.0 16.6 0.0 38.2 17.6 28.4 39.1 0.0
Prop In Lane 1.00 1.00 1.00 0.00 1.00 1.00 0.00
Lane Grp Cap(c), veh/h 1081 488 220 391 0 1809 679 649 2984 0
V/C Ratio(X) 0.96 0.24 0.00 0.89 0.00 0.88 0.51 0.94 0.63 0.00
Avail Cap(c_a), veh/h 1113 997 450 492 0 1809 679 665 2984 0
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 2.00 2.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 0.00 1.00 0.00 0.38 0.38 1.00 1.00 0.00
Uniform Delay (d), s/veh 53.5 59.2 0.0 69.2 0.0 20.3 11.9 63.5 21.2 0.0
Incr Delay (d2), s/veh 17.8 0.2 0.0 13.7 0.0 2.6 1.0 21.0 1.0 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 25.2 2.3 0.0 8.2 0.0 17.8 6.9 15.2 18.3 0.0
LnGrp Delay(d),s/veh 71.2 59.4 0.0 82.9 0.0 22.9 13.0 84.5 22.3 0.0
LnGrp LOS E E F C B F C
Approach Vol, veh/h 1155 1933 2501
Approach Delay, s/veh 70.0 21.1 37.4
Approach LOS E C D

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 3 4 6 7
Phs Duration (G+Y+Rc), s 37.8 93.7 26.9 31.6 131.5 58.5
Change Period (Y+Rc), s* 7.1000004 6.5 7.9 7.0 6.5 7.9
Max Green Setting (Gmax), s * 31.4 56.0 23.9 50.2 94.5 52.1
Max Q Clear Time (g_c+I1), s 30.4 40.2 18.6 7.2 41.1 49.7
Green Ext Time (p_c), s 0.3 15.2 0.4 0.6 47.2 0.9

Intersection Summary
HCM 2010 Ctrl Delay 41.1
HCM 2010 LOS D

Notes
* HCM 2010 computational engine requires equal clearance times for the phases crossing the barrier.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (veh/h) 266 135 126 63 116 60 109 1413 63 252 1901 217
Number 3 8 18 7 4 14 1 6 16 5 2 12
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 161.0 165.2 190.0 190.0 186.3 190.0 177.6 186.3 190.0 184.5 171.2 166.7
Adj Flow Rate, veh/h 292 148 138 69 127 66 120 1553 69 277 2089 238
Adj No. of Lanes 1 1 0 0 1 0 1 3 0 1 3 1
Peak Hour Factor 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91
Percent Heavy Veh, % 18 2 2 2 2 2 7 2 2 3 11 14
Cap, veh/h 122 280 261 106 190 92 132 1874 83 293 2172 658
Arrive On Green 0.36 0.36 0.36 0.36 0.36 0.36 0.08 0.38 0.38 0.17 0.46 0.46
Sat Flow, veh/h 1024 788 734 231 536 258 1691 4992 222 1757 4673 1417
Grp Volume(v), veh/h 292 0 286 262 0 0 120 1055 567 277 2089 238
Grp Sat Flow(s),veh/h/ln 1024 0 1522 1025 0 0 1691 1695 1824 1757 1558 1417
Q Serve(g_s), s 15.5 0.0 28.3 23.6 0.0 0.0 13.4 53.6 53.6 29.6 82.2 20.5
Cycle Q Clear(g_c), s 67.5 0.0 28.3 52.0 0.0 0.0 13.4 53.6 53.6 29.6 82.2 20.5
Prop In Lane 1.00 0.48 0.26 0.25 1.00 0.12 1.00 1.00
Lane Grp Cap(c), veh/h 122 0 541 388 0 0 132 1273 685 293 2172 658
V/C Ratio(X) 2.40 0.00 0.53 0.68 0.00 0.00 0.91 0.83 0.83 0.95 0.96 0.36
Avail Cap(c_a), veh/h 122 0 541 388 0 0 132 1273 685 297 2172 658
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 0.00 1.00 1.00 0.00 0.00 1.00 1.00 1.00 0.52 0.52 0.52
Uniform Delay (d), s/veh 89.7 0.0 48.6 61.8 0.0 0.0 86.9 53.8 53.8 78.3 49.2 32.7
Incr Delay (d2), s/veh 654.8 0.0 0.7 4.1 0.0 0.0 51.3 6.3 11.1 24.5 7.6 0.8
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 28.5 0.0 12.0 13.1 0.0 0.0 8.1 26.2 29.1 16.4 36.9 8.2
LnGrp Delay(d),s/veh 744.4 0.0 49.3 65.9 0.0 0.0 138.2 60.1 64.9 102.9 56.8 33.5
LnGrp LOS F D E F E E F E C
Approach Vol, veh/h 578 262 1742 2604
Approach Delay, s/veh 400.5 65.9 67.0 59.6
Approach LOS F E E E

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 4 5 6 8
Phs Duration (G+Y+Rc), s 21.6 94.4 74.0 38.6 77.4 74.0
Change Period (Y+Rc), s 6.8* 6.1000004 6.5 6.9* 6.1000004 6.5
Max Green Setting (Gmax), s 14.8* 88.300003 67.5 32.1* 70.900002 67.5
Max Q Clear Time (g_c+I1), s 15.4 84.2 54.0 31.6 55.6 69.5
Green Ext Time (p_c), s 0.0 4.0 3.3 0.0 14.8 0.0

Intersection Summary
HCM 2010 Ctrl Delay 100.4
HCM 2010 LOS F

Notes
* HCM 2010 computational engine requires equal clearance times for the phases crossing the barrier.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 0 1689 30 55 865 344 288 15 319 0 0 186
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0
Lane Util. Factor 0.91 1.00 1.00 0.91 1.00 0.95 0.95 1.00 0.88
Frt 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85 0.85
Flt Protected 1.00 1.00 0.95 1.00 1.00 0.95 0.96 1.00 1.00
Satd. Flow (prot) 4848 1553 1805 4510 1468 1394 1430 1077 2137
Flt Permitted 1.00 1.00 0.95 1.00 1.00 0.95 0.96 1.00 1.00
Satd. Flow (perm) 4848 1553 1805 4510 1468 1394 1430 1077 2137
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 0 1836 33 60 940 374 313 16 347 0 0 202
RTOR Reduction (vph) 0 0 17 0 0 139 0 0 262 0 0 190
Lane Group Flow (vph) 0 1836 16 60 940 235 163 166 85 0 0 12
Heavy Vehicles (%) 5% 7% 4% 0% 15% 10% 23% 0% 50% 11% 0% 33%
Turn Type NA Perm Prot NA Perm Split NA Perm Perm
Protected Phases 6 5 2 4 4
Permitted Phases 6 2 4 8
Actuated Green, G (s) 63.7 63.7 12.0 81.7 81.7 22.3 22.3 22.3 8.0
Effective Green, g (s) 63.7 63.7 12.0 81.7 81.7 22.3 22.3 22.3 8.0
Actuated g/C Ratio 0.49 0.49 0.09 0.63 0.63 0.17 0.17 0.17 0.06
Clearance Time (s) 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0
Vehicle Extension (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 5.0
Lane Grp Cap (vph) 2375 760 166 2834 922 239 245 184 131
v/s Ratio Prot c0.38 0.03 c0.21 c0.12 0.12
v/s Ratio Perm 0.01 0.16 0.08 c0.01
v/c Ratio 0.77 0.02 0.36 0.33 0.25 0.68 0.68 0.46 0.09
Uniform Delay, d1 27.2 17.1 55.4 11.3 10.7 50.5 50.5 48.5 57.6
Progression Factor 0.36 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 2.2 0.0 1.8 0.3 0.7 8.4 7.9 2.5 0.7
Delay (s) 11.8 17.1 57.2 11.7 11.4 58.9 58.4 51.0 58.2
Level of Service B B E B B E E D E
Approach Delay (s) 11.9 13.6 54.7 58.2
Approach LOS B B D E

Intersection Summary
HCM 2000 Control Delay 21.8 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.66
Actuated Cycle Length (s) 130.0 Sum of lost time (s) 24.0
Intersection Capacity Utilization 64.1% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 90 1185 56 108 1550 28 206 3 97 223 2 111
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.0 6.0 6.0 6.0 6.0 7.0 7.0 7.0 7.0 7.0
Lane Util. Factor 1.00 0.91 1.00 1.00 0.86 0.95 0.95 1.00 1.00 1.00
Frt 1.00 1.00 0.85 1.00 1.00 1.00 1.00 0.85 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00 0.95 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1308 4550 1538 1703 5471 1466 1477 1056 1289 1187
Flt Permitted 0.95 1.00 1.00 0.95 1.00 0.95 0.95 1.00 0.95 1.00
Satd. Flow (perm) 1308 4550 1538 1703 5471 1466 1477 1056 1289 1187
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 98 1288 61 117 1685 30 224 3 105 242 2 121
RTOR Reduction (vph) 0 0 38 0 2 0 0 0 92 0 95 0
Lane Group Flow (vph) 98 1288 23 117 1713 0 114 113 13 242 28 0
Heavy Vehicles (%) 38% 14% 5% 6% 19% 28% 17% 0% 53% 40% 0% 37%
Turn Type Prot NA Perm Prot NA Split NA Perm Split NA
Protected Phases 1 6 5 2 4 4 8 8
Permitted Phases 6 4
Actuated Green, G (s) 12.8 48.7 48.7 12.0 47.9 15.6 15.6 15.6 27.7 27.7
Effective Green, g (s) 12.8 48.7 48.7 12.0 47.9 15.6 15.6 15.6 27.7 27.7
Actuated g/C Ratio 0.10 0.37 0.37 0.09 0.37 0.12 0.12 0.12 0.21 0.21
Clearance Time (s) 6.0 6.0 6.0 6.0 6.0 7.0 7.0 7.0 7.0 7.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 4.0 4.0 4.0 4.0 4.0
Lane Grp Cap (vph) 128 1704 576 157 2015 175 177 126 274 252
v/s Ratio Prot 0.07 c0.28 0.07 c0.31 c0.08 0.08 c0.19 0.02
v/s Ratio Perm 0.01 0.01
v/c Ratio 0.77 0.76 0.04 0.75 0.85 0.65 0.64 0.10 0.88 0.11
Uniform Delay, d1 57.1 35.5 25.8 57.5 37.8 54.6 54.5 50.9 49.6 41.2
Progression Factor 1.00 1.00 1.00 0.98 0.96 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 23.5 3.2 0.1 16.8 4.6 9.3 8.2 0.5 27.2 0.3
Delay (s) 80.6 38.6 25.9 72.8 40.7 63.9 62.7 51.4 76.8 41.5
Level of Service F D C E D E E D E D
Approach Delay (s) 40.9 42.7 59.5 64.9
Approach LOS D D E E

Intersection Summary
HCM 2000 Control Delay 45.5 HCM 2000 Level of Service D
HCM 2000 Volume to Capacity ratio 0.84
Actuated Cycle Length (s) 130.0 Sum of lost time (s) 26.0
Intersection Capacity Utilization 64.4% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 249 0 0 0 0 0 0 391 259 0 0 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.4 6.2 6.2
Lane Util. Factor 1.00 1.00 1.00
Frt 1.00 1.00 0.85
Flt Protected 0.95 1.00 1.00
Satd. Flow (prot) 1770 1863 1583
Flt Permitted 0.95 1.00 1.00
Satd. Flow (perm) 1770 1863 1583
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 271 0 0 0 0 0 0 425 282 0 0 0
RTOR Reduction (vph) 218 0 0 0 0 0 0 0 148 0 0 0
Lane Group Flow (vph) 53 0 0 0 0 0 0 425 134 0 0 0
Turn Type Prot NA Perm
Protected Phases 7 2
Permitted Phases 2
Actuated Green, G (s) 7.0 16.9 16.9
Effective Green, g (s) 7.0 16.9 16.9
Actuated g/C Ratio 0.20 0.48 0.48
Clearance Time (s) 5.4 6.2 6.2
Vehicle Extension (s) 3.5 3.5 3.5
Lane Grp Cap (vph) 349 886 753
v/s Ratio Prot c0.03 c0.23
v/s Ratio Perm 0.08
v/c Ratio 0.15 0.48 0.18
Uniform Delay, d1 11.8 6.3 5.3
Progression Factor 1.00 1.00 1.00
Incremental Delay, d2 0.2 0.5 0.1
Delay (s) 12.0 6.8 5.5
Level of Service B A A
Approach Delay (s) 12.0 0.0 6.3 0.0
Approach LOS B A A A

Intersection Summary
HCM 2000 Control Delay 7.9 HCM 2000 Level of Service A
HCM 2000 Volume to Capacity ratio 0.38
Actuated Cycle Length (s) 35.5 Sum of lost time (s) 11.6
Intersection Capacity Utilization 42.9% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group



HCM 2010 Signalized Intersection Summary
15: World Center Dr & SR 536 8/22/2014
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (veh/h) 321 1109 248 204 1215 325 414 176 236 352 204 660
Number 5 2 12 1 6 16 3 8 18 7 4 14
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 186.3 182.7 186.3 186.3 184.5 186.3 184.5 175.5 190.0 174.3 186.3 182.7
Adj Flow Rate, veh/h 349 1205 270 222 1321 353 450 191 257 383 222 717
Adj No. of Lanes 1 3 1 1 3 1 1 1 0 1 1 1
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Percent Heavy Veh, % 2 4 2 2 3 2 3 10 10 9 2 4
Cap, veh/h 306 1496 475 225 1276 401 367 143 192 330 477 398
Arrive On Green 0.17 0.30 0.30 0.13 0.25 0.25 0.13 0.21 0.21 0.17 0.26 0.26
Sat Flow, veh/h 1774 4988 1583 1774 5036 1583 1757 679 914 1660 1863 1553
Grp Volume(v), veh/h 349 1205 270 222 1321 353 450 0 448 383 222 717
Grp Sat Flow(s),veh/h/ln 1774 1663 1583 1774 1679 1583 1757 0 1593 1660 1863 1553
Q Serve(g_s), s 25.9 33.5 14.8 18.7 38.0 32.1 19.4 0.0 31.5 25.5 15.1 38.4
Cycle Q Clear(g_c), s 25.9 33.5 14.8 18.7 38.0 32.1 19.4 0.0 31.5 25.5 15.1 38.4
Prop In Lane 1.00 1.00 1.00 1.00 1.00 0.57 1.00 1.00
Lane Grp Cap(c), veh/h 306 1496 475 225 1276 401 367 0 335 330 477 398
V/C Ratio(X) 1.14 0.81 0.57 0.99 1.04 0.88 1.23 0.00 1.34 1.16 0.47 1.80
Avail Cap(c_a), veh/h 306 1496 475 225 1276 401 367 0 335 330 477 398
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 62.0 48.5 20.8 65.4 56.0 53.8 46.6 0.0 59.3 47.1 47.1 55.8
Incr Delay (d2), s/veh 94.6 4.7 4.9 56.4 34.8 23.1 124.2 0.0 171.4 100.3 0.7 371.5
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 20.7 16.1 8.4 12.7 21.7 16.6 18.4 0.0 29.8 22.9 7.9 57.5
LnGrp Delay(d),s/veh 156.6 53.2 25.6 121.7 90.8 76.9 170.7 0.0 230.6 147.4 47.8 427.3
LnGrp LOS F D C F F E F F F D F
Approach Vol, veh/h 1824 1896 898 1322
Approach Delay, s/veh 68.9 91.9 200.6 282.5
Approach LOS E F F F

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s 26.0 52.0 26.1 45.9 33.0 45.0 33.0 39.0
Change Period (Y+Rc), s 7.0 7.0 6.7 7.5 7.1 7.0 7.5 * 7.5
Max Green Setting (Gmax), s 19.0 45.0 19.4 38.4 25.9 38.0 25.5 * 31.5
Max Q Clear Time (g_c+I1), s 20.7 35.5 21.4 40.4 27.9 40.0 27.5 33.5
Green Ext Time (p_c), s 0.0 5.5 0.0 0.0 0.0 0.0 0.0 0.0

Intersection Summary
HCM 2010 Ctrl Delay 143.7
HCM 2010 LOS F

Notes
* HCM 2010 computational engine requires equal clearance times for the phases crossing the barrier.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (veh/h) 467 345 914 645 298 237 773 1232 745 275 1172 467
Number 3 8 18 7 4 14 1 6 16 5 2 12
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 186.3 186.3 186.3 181.0 186.3 190.0 182.7 186.3 177.6 177.6 186.3 186.3
Adj Flow Rate, veh/h 513 379 0 709 327 260 849 1354 0 302 1288 0
Adj No. of Lanes 2 1 1 2 2 0 2 2 1 1 2 1
Peak Hour Factor 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91
Percent Heavy Veh, % 2 2 2 5 2 2 4 2 7 7 2 2
Cap, veh/h 546 337 287 551 354 276 659 1332 568 232 1120 501
Arrive On Green 0.16 0.18 0.00 0.16 0.19 0.19 0.33 0.63 0.00 0.14 0.32 0.00
Sat Flow, veh/h 3442 1863 1583 3343 1896 1476 3375 3539 1509 1691 3539 1583
Grp Volume(v), veh/h 513 379 0 709 305 282 849 1354 0 302 1288 0
Grp Sat Flow(s),veh/h/ln 1721 1863 1583 1672 1770 1602 1688 1770 1509 1691 1770 1583
Q Serve(g_s), s 28.0 34.4 0.0 31.3 32.2 33.0 37.1 71.5 0.0 26.1 60.1 0.0
Cycle Q Clear(g_c), s 28.0 34.4 0.0 31.3 32.2 33.0 37.1 71.5 0.0 26.1 60.1 0.0
Prop In Lane 1.00 1.00 1.00 0.92 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 546 337 287 551 330 299 659 1332 568 232 1120 501
V/C Ratio(X) 0.94 1.12 0.00 1.29 0.92 0.94 1.29 1.02 0.00 1.30 1.15 0.00
Avail Cap(c_a), veh/h 546 337 287 551 338 306 659 1332 568 232 1120 501
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.67 1.67 1.67 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 0.00 1.00 1.00 1.00 0.35 0.35 0.00 1.00 1.00 0.00
Uniform Delay (d), s/veh 79.0 77.8 0.0 79.3 75.9 76.3 64.0 35.3 0.0 82.0 64.9 0.0
Incr Delay (d2), s/veh 24.3 86.8 0.0 142.6 29.5 36.1 133.8 18.9 0.0 162.8 78.4 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 15.2 25.8 0.0 25.4 18.5 17.7 29.5 38.0 0.0 22.7 41.6 0.0
LnGrp Delay(d),s/veh 103.3 164.6 0.0 221.9 105.4 112.4 197.8 54.2 0.0 244.8 143.3 0.0
LnGrp LOS F F F F F F F F F
Approach Vol, veh/h 892 1296 2203 1590
Approach Delay, s/veh 129.3 170.7 109.6 162.6
Approach LOS F F F F

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s 44.0 67.0 36.8 42.2 33.0 78.0 38.0 41.0
Change Period (Y+Rc), s* 6.8999996* 6.8999996* 6.6999998* 6.6999998* 6.8999996 * 6.5* 6.6999998* 6.6000004
Max Green Setting (Gmax), s* 37.099998* 60.099998* 29.299999* 36.299999 * 26.1 * 71.5* 31.299999* 34.400002
Max Q Clear Time (g_c+I1), s 39.1 62.1 30.0 35.0 28.1 73.5 33.3 36.4
Green Ext Time (p_c), s 0.0 0.0 0.0 0.4 0.0 0.0 0.0 0.0

Intersection Summary
HCM 2010 Ctrl Delay 139.8
HCM 2010 LOS F

Notes
* HCM 2010 computational engine requires equal clearance times for the phases crossing the barrier.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 825 56 611 103 74 132 670 1793 97 114 1792 825
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.5 6.5 6.3 6.6 6.6 6.3 6.3 6.3 6.1 6.1 6.1
Lane Util. Factor 0.95 0.95 0.88 0.91 0.91 0.97 0.91 1.00 1.00 0.91 1.00
Frt 1.00 1.00 0.85 1.00 0.91 1.00 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 0.96 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1603 1622 2682 1595 2742 3367 4988 1583 1687 5036 1568
Flt Permitted 0.95 0.96 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (perm) 1603 1622 2682 1595 2742 3367 4988 1583 1687 5036 1568
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 868 59 643 108 78 139 705 1887 102 120 1886 868
RTOR Reduction (vph) 0 0 49 0 128 0 0 0 51 0 0 380
Lane Group Flow (vph) 460 467 594 97 100 0 705 1887 51 120 1886 488
Heavy Vehicles (%) 7% 4% 6% 3% 4% 21% 4% 4% 2% 7% 3% 3%
Turn Type Split NA pm+ov Split NA Prot NA Perm Prot NA Perm
Protected Phases 8 8 1 4 4 1 6 5 2
Permitted Phases 8 6 2
Actuated Green, G (s) 50.3 50.3 87.1 11.4 11.4 36.8 86.4 86.4 16.4 66.0 66.0
Effective Green, g (s) 50.3 50.3 87.1 11.4 11.4 36.8 86.4 86.4 16.4 66.0 66.0
Actuated g/C Ratio 0.26 0.26 0.46 0.06 0.06 0.19 0.45 0.45 0.09 0.35 0.35
Clearance Time (s) 6.5 6.5 6.3 6.6 6.6 6.3 6.3 6.3 6.1 6.1 6.1
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 424 429 1229 95 164 652 2268 719 145 1749 544
v/s Ratio Prot 0.29 c0.29 0.09 c0.06 0.04 c0.21 0.38 0.07 c0.37
v/s Ratio Perm 0.13 0.03 0.31
v/c Ratio 1.08 1.09 0.48 1.02 0.61 1.08 0.83 0.07 0.83 1.08 0.90
Uniform Delay, d1 69.8 69.8 35.8 89.3 87.1 76.6 45.4 29.2 85.4 62.0 58.8
Progression Factor 1.00 1.00 1.00 1.00 1.00 0.79 0.64 0.24 1.10 0.73 0.45
Incremental Delay, d2 68.5 69.5 0.3 98.2 6.6 54.8 2.8 0.1 3.6 36.5 2.4
Delay (s) 138.3 139.3 36.1 187.5 93.7 115.1 32.0 7.1 98.0 81.6 28.9
Level of Service F F D F F F C A F F C
Approach Delay (s) 96.7 121.7 52.8 66.4
Approach LOS F F D E

Intersection Summary
HCM 2000 Control Delay 70.3 HCM 2000 Level of Service E
HCM 2000 Volume to Capacity ratio 1.08
Actuated Cycle Length (s) 190.0 Sum of lost time (s) 25.5
Intersection Capacity Utilization 105.5% ICU Level of Service G
Analysis Period (min) 15
c    Critical Lane Group



HCM 2010 Signalized Intersection Summary
18: I-4 WB on-ramp from SR 535 /I-4 WB off-ramp to SR 535 & SR 535 8/22/2014

2020 Build 5:00 pm 6/6/2012 AM Peak-Hour Synchro 8 Report
SP Page 11

Movement NBL NBT NBR SBL SBT SBR NEL NET NER SWL SWT SWR
Lane Configurations
Volume (veh/h) 401 2046 0 0 1767 739 0 0 0 651 0 514
Number 1 6 16 5 2 12 7 4 14
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 186.3 186.3 0.0 0.0 186.3 186.3 181.0 0.0 184.5
Adj Flow Rate, veh/h 422 2154 0 0 1860 0 685 0 541
Adj No. of Lanes 1 3 0 0 5 1 2 0 2
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Percent Heavy Veh, % 2 2 0 0 2 2 5 0 3
Cap, veh/h 443 3500 0 0 2967 623 740 0 611
Arrive On Green 0.25 0.69 0.00 0.00 0.79 0.00 0.22 0.00 0.22
Sat Flow, veh/h 1774 5253 0 0 7898 1583 3343 0 2760
Grp Volume(v), veh/h 422 2154 0 0 1860 0 685 0 541
Grp Sat Flow(s),veh/h/ln 1774 1695 0 0 1509 1583 1672 0 1380
Q Serve(g_s), s 43.8 42.8 0.0 0.0 19.4 0.0 37.5 0.0 35.5
Cycle Q Clear(g_c), s 43.8 42.8 0.0 0.0 19.4 0.0 37.5 0.0 35.5
Prop In Lane 1.00 0.00 0.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 443 3500 0 0 2967 623 740 0 611
V/C Ratio(X) 0.95 0.62 0.00 0.00 0.63 0.00 0.93 0.00 0.89
Avail Cap(c_a), veh/h 508 3500 0 0 2967 623 796 0 657
HCM Platoon Ratio 1.00 1.00 1.00 1.00 2.00 2.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 0.00 0.00 0.24 0.00 1.00 0.00 1.00
Uniform Delay (d), s/veh 69.0 15.8 0.0 0.0 14.2 0.0 71.2 0.0 70.5
Incr Delay (d2), s/veh 26.8 0.8 0.0 0.0 0.2 0.0 15.7 0.0 12.7
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 24.8 20.2 0.0 0.0 7.8 0.0 18.9 0.0 14.6
LnGrp Delay(d),s/veh 95.9 16.6 0.0 0.0 14.4 0.0 86.9 0.0 83.2
LnGrp LOS F B B F F
Approach Vol, veh/h 2576 1860 1226
Approach Delay, s/veh 29.6 14.4 85.3
Approach LOS C B F

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 4 6
Phs Duration (G+Y+Rc), s 55.1 84.0 50.9 139.1
Change Period (Y+Rc), s 8.5 7.4 9.5 7.4
Max Green Setting (Gmax), s 53.5 66.6 44.5 128.6
Max Q Clear Time (g_c+I1), s 45.8 21.4 39.5 44.8
Green Ext Time (p_c), s 0.8 42.4 1.9 74.7

Intersection Summary
HCM 2010 Ctrl Delay 36.6
HCM 2010 LOS D
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (veh/h) 360 103 188 311 0 550 0 2532 311 327 1387 0
Number 7 4 14 3 8 18 5 2 12 1 6 16
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 184.5 166.7 168.1 177.6 0.0 179.2 0.0 186.3 168.1 182.7 184.5 0.0
Adj Flow Rate, veh/h 400 114 0 346 0 0 0 2813 346 363 1541 0
Adj No. of Lanes 2 2 1 2 0 1 0 3 1 2 3 0
Peak Hour Factor 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90
Percent Heavy Veh, % 3 14 13 7 0 6 0 2 13 4 3 0
Cap, veh/h 388 160 72 394 0 0 0 2733 940 380 3498 0
Arrive On Green 0.11 0.05 0.00 0.12 0.00 0.00 0.00 1.00 1.00 0.11 0.69 0.00
Sat Flow, veh/h 3408 3167 1429 3281 346 0 5253 1429 3375 5202 0
Grp Volume(v), veh/h 400 114 0 346 77.0 0 2813 346 363 1541 0
Grp Sat Flow(s),veh/h/ln 1704 1583 1429 1640 E 0 1695 1429 1688 1679 0
Q Serve(g_s), s 18.1 5.6 0.0 16.5 0.0 0.0 0.0 17.0 21.4 0.0
Cycle Q Clear(g_c), s 18.1 5.6 0.0 16.5 0.0 0.0 0.0 17.0 21.4 0.0
Prop In Lane 1.00 1.00 1.00 0.00 1.00 1.00 0.00
Lane Grp Cap(c), veh/h 388 160 72 394 0 2733 940 380 3498 0
V/C Ratio(X) 1.03 0.71 0.00 0.88 0.00 1.03 0.37 0.96 0.44 0.00
Avail Cap(c_a), veh/h 388 589 266 588 0 2733 940 380 3498 0
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 2.00 2.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 0.00 1.00 0.00 0.09 0.09 1.00 1.00 0.00
Uniform Delay (d), s/veh 70.5 74.4 0.0 68.8 0.0 0.0 0.0 70.2 10.7 0.0
Incr Delay (d2), s/veh 54.0 3.6 0.0 8.1 0.0 14.9 0.1 34.7 0.4 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 11.4 2.5 0.0 7.9 0.0 3.8 0.0 9.8 10.0 0.0
LnGrp Delay(d),s/veh 124.5 77.9 0.0 77.0 0.0 14.9 0.1 104.9 11.1 0.0
LnGrp LOS F E E F A F B
Approach Vol, veh/h 514 3159 1904
Approach Delay, s/veh 114.2 13.3 29.0
Approach LOS F B C

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 3 4 6 7
Phs Duration (G+Y+Rc), s 25.0 122.9 27.0 15.0 147.9 42.1
Change Period (Y+Rc), s* 7.1000004 6.5 7.9 7.0 6.5 7.9
Max Green Setting (Gmax), s * 17.9 85.5 28.5 29.6 110.5 18.1
Max Q Clear Time (g_c+I1), s 19.0 2.0 18.5 7.6 23.4 20.1
Green Ext Time (p_c), s 0.0 79.8 0.6 0.5 83.1 0.0

Intersection Summary
HCM 2010 Ctrl Delay 30.8
HCM 2010 LOS C

Notes
* HCM 2010 computational engine requires equal clearance times for the phases crossing the barrier.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (veh/h) 479 116 109 63 135 290 126 2074 63 240 1230 416
Number 3 8 18 7 4 14 1 6 16 5 2 12
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 161.0 165.0 190.0 190.0 186.3 190.0 177.6 186.3 190.0 184.5 171.2 166.7
Adj Flow Rate, veh/h 526 127 120 69 148 319 138 2279 69 264 1352 457
Adj No. of Lanes 1 1 0 0 1 0 1 3 0 1 3 1
Peak Hour Factor 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91
Percent Heavy Veh, % 18 2 2 2 2 2 7 2 2 3 11 14
Cap, veh/h 187 389 367 102 215 434 146 1599 48 149 1468 445
Arrive On Green 0.50 0.50 0.50 0.50 0.50 0.50 0.09 0.32 0.32 0.08 0.31 0.31
Sat Flow, veh/h 797 782 739 162 432 873 1691 5073 153 1757 4673 1417
Grp Volume(v), veh/h 526 0 247 536 0 0 138 1520 828 264 1352 457
Grp Sat Flow(s),veh/h/ln 797 0 1520 1466 0 0 1691 1695 1836 1757 1558 1417
Q Serve(g_s), s 35.6 0.0 18.5 40.3 0.0 0.0 15.4 59.9 59.9 16.1 53.0 59.7
Cycle Q Clear(g_c), s 94.5 0.0 18.5 58.9 0.0 0.0 15.4 59.9 59.9 16.1 53.0 59.7
Prop In Lane 1.00 0.49 0.13 0.60 1.00 0.08 1.00 1.00
Lane Grp Cap(c), veh/h 187 0 756 751 0 0 146 1069 579 149 1468 445
V/C Ratio(X) 2.81 0.00 0.33 0.71 0.00 0.00 0.95 1.42 1.43 1.77 0.92 1.03
Avail Cap(c_a), veh/h 187 0 756 751 0 0 146 1069 579 149 1468 445
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 0.00 1.00 1.00 0.00 0.00 1.00 1.00 1.00 0.79 0.79 0.79
Uniform Delay (d), s/veh 80.8 0.0 28.7 40.0 0.0 0.0 86.4 65.1 65.1 86.9 62.9 65.1
Incr Delay (d2), s/veh 827.6 0.0 0.2 2.9 0.0 0.0 57.5 195.6 203.4 368.7 9.0 44.9
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 52.9 0.0 7.8 23.4 0.0 0.0 9.5 57.1 63.1 23.1 24.0 28.9
LnGrp Delay(d),s/veh 908.4 0.0 28.8 42.9 0.0 0.0 143.8 260.7 268.5 455.6 71.9 110.0
LnGrp LOS F C D F F F F E F
Approach Vol, veh/h 773 536 2486 2073
Approach Delay, s/veh 627.3 42.9 256.8 129.1
Approach LOS F D F F

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 4 5 6 8
Phs Duration (G+Y+Rc), s 23.2 65.8 101.0 23.0 66.0 101.0
Change Period (Y+Rc), s 6.8* 6.1000004 6.5 6.9* 6.1000004 6.5
Max Green Setting (Gmax), s 16.4* 59.700001 94.5 16.1* 59.900002 94.5
Max Q Clear Time (g_c+I1), s 17.4 61.7 60.9 18.1 61.9 96.5
Green Ext Time (p_c), s 0.0 0.0 9.2 0.0 0.0 0.0

Intersection Summary
HCM 2010 Ctrl Delay 241.0
HCM 2010 LOS F

Notes
* HCM 2010 computational engine requires equal clearance times for the phases crossing the barrier.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 0 1981 92 81 1250 246 143 12 184 0 0 109
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0
Lane Util. Factor 0.91 1.00 1.00 0.91 1.00 0.95 0.95 1.00 0.88
Frt 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85 0.85
Flt Protected 1.00 1.00 0.95 1.00 1.00 0.95 0.96 1.00 1.00
Satd. Flow (prot) 4848 1553 1805 4510 1468 1394 1450 1077 2137
Flt Permitted 1.00 1.00 0.95 1.00 1.00 0.95 0.96 1.00 1.00
Satd. Flow (perm) 4848 1553 1805 4510 1468 1394 1450 1077 2137
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 0 2153 100 88 1359 267 155 13 200 0 0 118
RTOR Reduction (vph) 0 0 47 0 0 85 0 0 180 0 0 110
Lane Group Flow (vph) 0 2153 53 88 1359 182 84 84 20 0 0 8
Heavy Vehicles (%) 5% 7% 4% 0% 15% 10% 23% 0% 50% 11% 0% 33%
Turn Type NA Perm Prot NA Perm Split NA Perm Perm
Protected Phases 6 5 2 4 4
Permitted Phases 6 2 4 8
Actuated Green, G (s) 63.8 63.8 12.0 81.8 81.8 12.2 12.2 12.2 8.0
Effective Green, g (s) 63.8 63.8 12.0 81.8 81.8 12.2 12.2 12.2 8.0
Actuated g/C Ratio 0.53 0.53 0.10 0.68 0.68 0.10 0.10 0.10 0.07
Clearance Time (s) 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0
Vehicle Extension (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 5.0
Lane Grp Cap (vph) 2577 825 180 3074 1000 141 147 109 142
v/s Ratio Prot c0.44 0.05 c0.30 c0.06 0.06
v/s Ratio Perm 0.03 0.12 0.02 c0.00
v/c Ratio 0.84 0.06 0.49 0.44 0.18 0.60 0.57 0.19 0.06
Uniform Delay, d1 23.7 13.6 51.1 8.7 6.9 51.5 51.4 49.4 52.5
Progression Factor 0.20 0.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 2.3 0.1 2.8 0.5 0.4 7.7 6.3 1.1 0.3
Delay (s) 7.1 0.1 53.9 9.2 7.3 59.2 57.7 50.5 52.8
Level of Service A A D A A E E D D
Approach Delay (s) 6.8 11.2 54.1 52.8
Approach LOS A B D D

Intersection Summary
HCM 2000 Control Delay 13.6 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.70
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 24.0
Intersection Capacity Utilization 72.4% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 54 1561 687 169 1412 39 81 2 150 124 4 54
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.0 6.0 6.0 6.0 6.0 7.0 7.0 7.0 7.0 7.0
Lane Util. Factor 1.00 0.91 1.00 1.00 0.86 0.95 0.95 1.00 1.00 1.00
Frt 1.00 1.00 0.85 1.00 1.00 1.00 1.00 0.85 1.00 0.86
Flt Protected 0.95 1.00 1.00 0.95 1.00 0.95 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1308 4550 1538 1703 5459 1466 1482 1056 1289 1213
Flt Permitted 0.95 1.00 1.00 0.95 1.00 0.95 0.95 1.00 0.95 1.00
Satd. Flow (perm) 1308 4550 1538 1703 5459 1466 1482 1056 1289 1213
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 59 1697 747 184 1535 42 88 2 163 135 4 59
RTOR Reduction (vph) 0 0 456 0 3 0 0 0 143 0 51 0
Lane Group Flow (vph) 59 1697 291 184 1574 0 45 45 20 135 12 0
Heavy Vehicles (%) 38% 14% 5% 6% 19% 28% 17% 0% 53% 40% 0% 37%
Turn Type Prot NA Perm Prot NA Split NA Perm Split NA
Protected Phases 1 6 5 2 4 4 8 8
Permitted Phases 6 4
Actuated Green, G (s) 8.7 46.7 46.7 16.2 54.2 15.0 15.0 15.0 16.1 16.1
Effective Green, g (s) 8.7 46.7 46.7 16.2 54.2 15.0 15.0 15.0 16.1 16.1
Actuated g/C Ratio 0.07 0.39 0.39 0.13 0.45 0.12 0.12 0.12 0.13 0.13
Clearance Time (s) 6.0 6.0 6.0 6.0 6.0 7.0 7.0 7.0 7.0 7.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 4.0 4.0 4.0 4.0 4.0
Lane Grp Cap (vph) 94 1770 598 229 2465 183 185 132 172 162
v/s Ratio Prot 0.05 c0.37 c0.11 0.29 c0.03 0.03 c0.10 0.01
v/s Ratio Perm 0.19 0.02
v/c Ratio 0.63 0.96 0.49 0.80 0.64 0.25 0.24 0.15 0.78 0.07
Uniform Delay, d1 54.1 35.7 27.6 50.4 25.4 47.4 47.4 46.8 50.3 45.4
Progression Factor 1.00 1.00 1.00 1.00 0.99 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 12.4 13.6 2.8 17.0 1.2 1.0 0.9 0.7 21.6 0.3
Delay (s) 66.5 49.3 30.4 67.5 26.3 48.4 48.3 47.6 71.9 45.7
Level of Service E D C E C D D D E D
Approach Delay (s) 44.1 30.6 47.9 63.5
Approach LOS D C D E

Intersection Summary
HCM 2000 Control Delay 40.1 HCM 2000 Level of Service D
HCM 2000 Volume to Capacity ratio 0.79
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 26.0
Intersection Capacity Utilization 74.6% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 165 0 0 0 0 0 0 269 255 0 0 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.4 6.2 6.2
Lane Util. Factor 1.00 1.00 1.00
Frt 1.00 1.00 0.85
Flt Protected 0.95 1.00 1.00
Satd. Flow (prot) 1770 1863 1583
Flt Permitted 0.95 1.00 1.00
Satd. Flow (perm) 1770 1863 1583
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 179 0 0 0 0 0 0 292 277 0 0 0
RTOR Reduction (vph) 144 0 0 0 0 0 0 0 142 0 0 0
Lane Group Flow (vph) 35 0 0 0 0 0 0 292 135 0 0 0
Turn Type Prot NA Perm
Protected Phases 7 2
Permitted Phases 2
Actuated Green, G (s) 7.1 17.9 17.9
Effective Green, g (s) 7.1 17.9 17.9
Actuated g/C Ratio 0.19 0.49 0.49
Clearance Time (s) 5.4 6.2 6.2
Vehicle Extension (s) 3.5 3.5 3.5
Lane Grp Cap (vph) 343 911 774
v/s Ratio Prot c0.02 c0.16
v/s Ratio Perm 0.09
v/c Ratio 0.10 0.32 0.18
Uniform Delay, d1 12.1 5.7 5.2
Progression Factor 1.00 1.00 1.00
Incremental Delay, d2 0.2 0.2 0.1
Delay (s) 12.3 5.9 5.4
Level of Service B A A
Approach Delay (s) 12.3 0.0 5.6 0.0
Approach LOS B A A A

Intersection Summary
HCM 2000 Control Delay 7.2 HCM 2000 Level of Service A
HCM 2000 Volume to Capacity ratio 0.26
Actuated Cycle Length (s) 36.6 Sum of lost time (s) 11.6
Intersection Capacity Utilization 31.8% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (veh/h) 699 1363 442 289 1286 427 419 253 335 427 218 723
Number 5 2 12 1 6 16 3 8 18 7 4 14
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 186.3 182.7 186.3 186.3 184.5 186.3 184.5 175.5 190.0 174.3 186.3 182.7
Adj Flow Rate, veh/h 760 1482 480 314 1398 464 455 275 364 464 237 786
Adj No. of Lanes 1 3 1 1 3 1 1 1 0 1 1 1
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Percent Heavy Veh, % 2 4 2 2 3 2 3 10 10 9 2 4
Cap, veh/h 472 1662 528 217 951 299 330 154 204 303 512 427
Arrive On Green 0.27 0.33 0.33 0.12 0.19 0.19 0.11 0.22 0.22 0.16 0.28 0.28
Sat Flow, veh/h 1774 4988 1583 1774 5036 1583 1757 686 908 1660 1863 1553
Grp Volume(v), veh/h 760 1482 480 314 1398 464 455 0 639 464 237 786
Grp Sat Flow(s),veh/h/ln 1774 1663 1583 1774 1679 1583 1757 0 1594 1660 1863 1553
Q Serve(g_s), s 47.9 50.7 37.4 22.0 34.0 34.0 20.3 0.0 40.5 28.5 19.0 49.5
Cycle Q Clear(g_c), s 47.9 50.7 37.4 22.0 34.0 34.0 20.3 0.0 40.5 28.5 19.0 49.5
Prop In Lane 1.00 1.00 1.00 1.00 1.00 0.57 1.00 1.00
Lane Grp Cap(c), veh/h 472 1663 528 217 951 299 330 0 359 303 512 427
V/C Ratio(X) 1.61 0.89 0.91 1.45 1.47 1.55 1.38 0.00 1.78 1.53 0.46 1.84
Avail Cap(c_a), veh/h 472 1663 528 217 951 299 330 0 359 303 512 427
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 66.1 56.9 29.5 79.0 73.0 73.0 55.4 0.0 69.8 59.5 54.2 65.3
Incr Delay (d2), s/veh 284.2 7.7 22.2 225.6 217.1 264.1 188.1 0.0 362.7 255.5 0.7 387.3
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 60.7 24.5 19.5 24.4 34.9 36.8 23.8 0.0 54.0 36.6 9.9 67.2
LnGrp Delay(d),s/veh 350.2 64.6 51.7 304.6 290.1 337.1 243.4 0.0 432.5 315.0 54.9 452.5
LnGrp LOS F E D F F F F F F D F
Approach Vol, veh/h 2722 2176 1094 1487
Approach Delay, s/veh 142.1 302.2 353.9 346.2
Approach LOS F F F F

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s 29.0 67.0 27.0 57.0 55.0 41.0 36.0 48.0
Change Period (Y+Rc), s 7.0 7.0 6.7 7.5 7.1 7.0 7.5 * 7.5
Max Green Setting (Gmax), s 22.0 60.0 20.3 49.5 47.9 34.0 28.5 * 40.5
Max Q Clear Time (g_c+I1), s 24.0 52.7 22.3 51.5 49.9 36.0 30.5 42.5
Green Ext Time (p_c), s 0.0 5.4 0.0 0.0 0.0 0.0 0.0 0.0

Intersection Summary
HCM 2010 Ctrl Delay 260.2
HCM 2010 LOS F

Notes
* HCM 2010 computational engine requires equal clearance times for the phases crossing the barrier.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (veh/h) 472 356 899 837 412 360 969 1279 775 311 1373 472
Number 3 8 18 7 4 14 1 6 16 5 2 12
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 186.3 186.3 186.3 181.0 186.3 190.0 182.7 186.3 177.6 177.6 186.3 186.3
Adj Flow Rate, veh/h 519 391 0 920 453 396 1065 1405 0 342 1509 0
Adj No. of Lanes 2 1 1 2 2 0 2 2 1 1 2 1
Peak Hour Factor 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91
Percent Heavy Veh, % 2 2 2 5 2 2 4 2 7 7 2 2
Cap, veh/h 490 339 288 573 377 329 643 1354 577 221 1134 507
Arrive On Green 0.14 0.18 0.00 0.17 0.21 0.21 0.32 0.64 0.00 0.13 0.32 0.00
Sat Flow, veh/h 3442 1863 1583 3343 1793 1564 3375 3539 1509 1691 3539 1583
Grp Volume(v), veh/h 519 391 0 920 447 402 1065 1405 0 342 1509 0
Grp Sat Flow(s),veh/h/ln 1721 1863 1583 1672 1770 1587 1688 1770 1509 1691 1770 1583
Q Serve(g_s), s 28.5 36.4 0.0 34.3 42.1 42.1 38.1 76.5 0.0 26.1 64.1 0.0
Cycle Q Clear(g_c), s 28.5 36.4 0.0 34.3 42.1 42.1 38.1 76.5 0.0 26.1 64.1 0.0
Prop In Lane 1.00 1.00 1.00 0.99 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 490 339 288 573 373 334 643 1354 577 221 1134 507
V/C Ratio(X) 1.06 1.15 0.00 1.60 1.20 1.20 1.66 1.04 0.00 1.55 1.33 0.00
Avail Cap(c_a), veh/h 490 339 288 573 373 334 643 1354 577 221 1134 507
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.67 1.67 1.67 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 0.00 1.00 1.00 1.00 0.13 0.13 0.00 1.00 1.00 0.00
Uniform Delay (d), s/veh 85.8 81.8 0.0 82.8 78.9 79.0 68.2 36.1 0.0 86.9 67.9 0.0
Incr Delay (d2), s/veh 56.9 97.3 0.0 280.1 113.2 116.5 296.2 21.0 0.0 268.5 154.8 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 17.4 27.9 0.0 38.2 32.3 29.3 44.2 40.9 0.0 28.7 55.7 0.0
LnGrp Delay(d),s/veh 142.7 179.1 0.0 363.0 192.1 195.4 364.4 57.1 0.0 355.5 222.7 0.0
LnGrp LOS F F F F F F F F F
Approach Vol, veh/h 910 1769 2470 1851
Approach Delay, s/veh 158.3 281.7 189.6 247.3
Approach LOS F F F F

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s 45.0 71.0 35.2 48.8 33.0 83.0 41.0 43.0
Change Period (Y+Rc), s* 6.8999996* 6.8999996* 6.6999998* 6.6999998* 6.8999996 * 6.5* 6.6999998* 6.6000004
Max Green Setting (Gmax), s* 38.099998* 64.099998 * 28.5* 42.099998 * 26.1 * 76.5* 34.299999* 36.400002
Max Q Clear Time (g_c+I1), s 40.1 66.1 30.5 44.1 28.1 78.5 36.3 38.4
Green Ext Time (p_c), s 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Intersection Summary
HCM 2010 Ctrl Delay 224.1
HCM 2010 LOS F

Notes
* HCM 2010 computational engine requires equal clearance times for the phases crossing the barrier.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 918 66 1042 90 57 128 713 1977 110 148 2043 918
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.5 6.5 6.3 6.6 6.6 6.3 6.3 6.3 6.1 6.1 6.1
Lane Util. Factor 0.95 0.95 0.88 0.91 0.91 0.97 0.91 1.00 1.00 0.91 1.00
Frt 1.00 1.00 0.85 1.00 0.90 1.00 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 0.96 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1603 1623 2682 1595 2700 3367 4988 1583 1687 5036 1568
Flt Permitted 0.95 0.96 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (perm) 1603 1623 2682 1595 2700 3367 4988 1583 1687 5036 1568
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 966 69 1097 95 60 135 751 2081 116 156 2151 966
RTOR Reduction (vph) 0 0 50 0 127 0 0 0 49 0 0 414
Lane Group Flow (vph) 512 523 1047 85 78 0 751 2081 67 156 2151 552
Heavy Vehicles (%) 7% 4% 6% 3% 4% 21% 4% 4% 2% 7% 3% 3%
Turn Type Split NA pm+ov Split NA Prot NA Perm Prot NA Perm
Protected Phases 8 8 1 4 4 1 6 5 2
Permitted Phases 8 6 2
Actuated Green, G (s) 57.5 57.5 84.2 10.4 10.4 26.7 87.9 87.9 18.7 79.9 79.9
Effective Green, g (s) 57.5 57.5 84.2 10.4 10.4 26.7 87.9 87.9 18.7 79.9 79.9
Actuated g/C Ratio 0.29 0.29 0.42 0.05 0.05 0.13 0.44 0.44 0.09 0.40 0.40
Clearance Time (s) 6.5 6.5 6.3 6.6 6.6 6.3 6.3 6.3 6.1 6.1 6.1
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 460 466 1129 82 140 449 2192 695 157 2011 626
v/s Ratio Prot 0.32 c0.32 0.12 c0.05 0.03 c0.22 0.42 0.09 c0.43
v/s Ratio Perm 0.27 0.04 0.35
v/c Ratio 1.11 1.12 0.93 1.04 0.56 1.67 0.95 0.10 0.99 1.07 0.88
Uniform Delay, d1 71.2 71.2 55.0 94.8 92.6 86.7 53.9 32.8 90.6 60.0 55.7
Progression Factor 1.00 1.00 1.00 1.00 1.00 0.89 0.81 0.70 1.09 0.58 0.77
Incremental Delay, d2 76.5 79.6 12.8 109.8 4.7 308.1 6.6 0.2 19.9 32.5 1.9
Delay (s) 147.7 150.8 67.8 204.6 97.3 385.0 50.5 23.0 118.3 67.6 44.7
Level of Service F F E F F F D C F E D
Approach Delay (s) 107.4 128.7 134.6 63.2
Approach LOS F F F E

Intersection Summary
HCM 2000 Control Delay 100.7 HCM 2000 Level of Service F
HCM 2000 Volume to Capacity ratio 1.18
Actuated Cycle Length (s) 200.0 Sum of lost time (s) 25.5
Intersection Capacity Utilization 113.8% ICU Level of Service H
Analysis Period (min) 15
c    Critical Lane Group
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Movement NBL NBT NBR SBL SBT SBR NEL NET NER SWL SWT SWR
Lane Configurations
Volume (veh/h) 426 1991 0 0 2610 565 0 0 0 722 0 809
Number 1 6 16 5 2 12 7 4 14
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 186.3 186.3 0.0 0.0 186.3 186.3 181.0 0.0 184.5
Adj Flow Rate, veh/h 448 2096 0 0 2747 0 760 0 852
Adj No. of Lanes 1 3 0 0 5 1 2 0 2
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Percent Heavy Veh, % 2 2 0 0 2 2 5 0 3
Cap, veh/h 462 3471 0 0 2864 601 779 0 643
Arrive On Green 0.26 0.68 0.00 0.00 0.76 0.00 0.23 0.00 0.23
Sat Flow, veh/h 1774 5253 0 0 7898 1583 3343 0 2760
Grp Volume(v), veh/h 448 2096 0 0 2747 0 760 0 852
Grp Sat Flow(s),veh/h/ln 1774 1695 0 0 1509 1583 1672 0 1380
Q Serve(g_s), s 50.0 44.5 0.0 0.0 64.5 0.0 45.1 0.0 46.6
Cycle Q Clear(g_c), s 50.0 44.5 0.0 0.0 64.5 0.0 45.1 0.0 46.6
Prop In Lane 1.00 0.00 0.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 462 3471 0 0 2864 601 779 0 643
V/C Ratio(X) 0.97 0.60 0.00 0.00 0.96 0.00 0.98 0.00 1.33
Avail Cap(c_a), veh/h 466 3471 0 0 2864 601 779 0 643
HCM Platoon Ratio 1.00 1.00 1.00 1.00 2.00 2.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 0.00 0.00 0.09 0.00 1.00 0.00 1.00
Uniform Delay (d), s/veh 73.2 17.1 0.0 0.0 22.7 0.0 76.1 0.0 76.7
Incr Delay (d2), s/veh 33.8 0.8 0.0 0.0 1.2 0.0 26.2 0.0 156.9
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 28.9 21.0 0.0 0.0 26.1 0.0 23.7 0.0 31.8
LnGrp Delay(d),s/veh 107.0 17.9 0.0 0.0 23.9 0.0 102.3 0.0 233.6
LnGrp LOS F B C F F
Approach Vol, veh/h 2544 2747 1612
Approach Delay, s/veh 33.6 23.9 171.7
Approach LOS C C F

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 4 6
Phs Duration (G+Y+Rc), s 60.6 83.3 56.1 143.9
Change Period (Y+Rc), s 8.5 7.4 9.5 7.4
Max Green Setting (Gmax), s 52.5 75.5 46.6 136.5
Max Q Clear Time (g_c+I1), s 52.0 66.5 48.6 46.5
Green Ext Time (p_c), s 0.1 9.0 0.0 87.1

Intersection Summary
HCM 2010 Ctrl Delay 62.0
HCM 2010 LOS E
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (veh/h) 974 124 420 312 0 495 0 1777 312 598 1774 0
Number 7 4 14 3 8 18 5 2 12 1 6 16
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 184.5 166.7 168.1 177.6 0.0 179.2 0.0 186.3 168.1 182.7 184.5 0.0
Adj Flow Rate, veh/h 1082 138 0 347 0 0 0 1974 347 664 1971 0
Adj No. of Lanes 2 2 1 2 0 1 0 3 1 2 3 0
Peak Hour Factor 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90
Percent Heavy Veh, % 3 14 13 7 0 6 0 2 13 4 3 0
Cap, veh/h 982 407 184 386 0 0 0 1995 729 645 3151 0
Arrive On Green 0.29 0.13 0.00 0.12 0.00 0.00 0.00 0.78 0.78 0.19 0.63 0.00
Sat Flow, veh/h 3408 3167 1429 3281 347 0 5253 1429 3375 5202 0
Grp Volume(v), veh/h 1082 138 0 347 92.3 0 1974 347 664 1971 0
Grp Sat Flow(s),veh/h/ln 1704 1583 1429 1640 F 0 1695 1429 1688 1679 0
Q Serve(g_s), s 48.1 6.6 0.0 17.4 0.0 62.5 13.7 31.9 40.2 0.0
Cycle Q Clear(g_c), s 48.1 6.6 0.0 17.4 0.0 62.5 13.7 31.9 40.2 0.0
Prop In Lane 1.00 1.00 1.00 0.00 1.00 1.00 0.00
Lane Grp Cap(c), veh/h 982 407 184 386 0 1995 729 645 3151 0
V/C Ratio(X) 1.10 0.34 0.00 0.90 0.00 0.99 0.48 1.03 0.63 0.00
Avail Cap(c_a), veh/h 982 994 448 426 0 1995 729 645 3151 0
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 2.00 2.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 0.00 1.00 0.00 0.23 0.23 1.00 1.00 0.00
Uniform Delay (d), s/veh 59.5 66.3 0.0 72.7 0.0 17.7 8.3 67.6 19.2 0.0
Incr Delay (d2), s/veh 60.9 0.3 0.0 19.6 0.0 7.6 0.5 43.3 0.9 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 30.9 2.9 0.0 9.0 0.0 29.4 5.2 18.7 18.9 0.0
LnGrp Delay(d),s/veh 120.4 66.6 0.0 92.3 0.0 25.2 8.8 110.8 20.2 0.0
LnGrp LOS F E F C A F C
Approach Vol, veh/h 1220 2321 2635
Approach Delay, s/veh 114.3 22.8 43.0
Approach LOS F C D

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 3 4 6 7
Phs Duration (G+Y+Rc), s 39.0 105.0 27.5 28.5 144.0 56.0
Change Period (Y+Rc), s* 7.1000004 6.5 7.9 7.0 6.5 7.9
Max Green Setting (Gmax), s * 31.9 65.5 21.7 52.4 104.5 48.1
Max Q Clear Time (g_c+I1), s 33.9 64.5 19.4 8.6 42.2 50.1
Green Ext Time (p_c), s 0.0 1.0 0.2 0.7 57.9 0.0

Intersection Summary
HCM 2010 Ctrl Delay 51.8
HCM 2010 LOS D

Notes
* HCM 2010 computational engine requires equal clearance times for the phases crossing the barrier.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (veh/h) 316 136 129 68 117 70 111 1703 68 142 1966 398
Number 3 8 18 7 4 14 1 6 16 5 2 12
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 161.0 165.0 190.0 190.0 186.3 190.0 177.6 186.3 190.0 184.5 171.2 166.7
Adj Flow Rate, veh/h 347 149 142 75 129 77 122 1871 75 156 2160 437
Adj No. of Lanes 1 1 0 0 1 0 1 3 0 1 3 1
Peak Hour Factor 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91
Percent Heavy Veh, % 18 2 2 2 2 2 7 2 2 3 11 14
Cap, veh/h 145 301 287 120 203 113 121 2094 84 171 2075 629
Arrive On Green 0.39 0.39 0.39 0.39 0.39 0.39 0.07 0.42 0.42 0.10 0.44 0.44
Sat Flow, veh/h 1012 778 741 251 523 292 1691 5017 201 1757 4673 1417
Grp Volume(v), veh/h 347 0 291 281 0 0 122 1264 682 156 2160 437
Grp Sat Flow(s),veh/h/ln 1012 0 1519 1065 0 0 1691 1695 1827 1757 1558 1417
Q Serve(g_s), s 21.6 0.0 29.0 26.9 0.0 0.0 14.3 69.2 69.5 17.6 88.8 49.6
Cycle Q Clear(g_c), s 77.5 0.0 29.0 55.9 0.0 0.0 14.3 69.2 69.5 17.6 88.8 49.6
Prop In Lane 1.00 0.49 0.27 0.27 1.00 0.11 1.00 1.00
Lane Grp Cap(c), veh/h 145 0 589 436 0 0 121 1415 763 171 2075 629
V/C Ratio(X) 2.39 0.00 0.49 0.65 0.00 0.00 1.01 0.89 0.89 0.91 1.04 0.69
Avail Cap(c_a), veh/h 145 0 589 436 0 0 121 1415 763 171 2075 629
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 0.00 1.00 1.00 0.00 0.00 1.00 1.00 1.00 0.45 0.45 0.45
Uniform Delay (d), s/veh 91.9 0.0 46.4 60.7 0.0 0.0 92.8 54.1 54.2 89.4 55.6 44.7
Incr Delay (d2), s/veh 645.5 0.0 0.4 2.8 0.0 0.0 84.3 8.9 15.2 25.0 25.7 2.9
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 34.1 0.0 12.3 14.2 0.0 0.0 9.5 34.2 38.3 9.7 43.2 19.9
LnGrp Delay(d),s/veh 737.4 0.0 46.8 63.5 0.0 0.0 177.1 63.0 69.3 114.4 81.3 47.6
LnGrp LOS F D E F E E F F D
Approach Vol, veh/h 638 281 2068 2753
Approach Delay, s/veh 422.4 63.5 71.8 77.8
Approach LOS F E E E

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 4 5 6 8
Phs Duration (G+Y+Rc), s 21.1 94.9 84.0 26.4 89.6 84.0
Change Period (Y+Rc), s 6.8* 6.1000004 6.5 6.9* 6.1000004 6.5
Max Green Setting (Gmax), s 14.3* 88.800003 77.5 19.5 * 83.5 77.5
Max Q Clear Time (g_c+I1), s 16.3 90.8 57.9 19.6 71.5 79.5
Green Ext Time (p_c), s 0.0 0.0 4.2 0.0 11.9 0.0

Intersection Summary
HCM 2010 Ctrl Delay 113.3
HCM 2010 LOS F

Notes
* HCM 2010 computational engine requires equal clearance times for the phases crossing the barrier.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 0 1512 31 59 1133 207 298 15 330 0 0 193
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0
Lane Util. Factor 0.91 1.00 1.00 0.91 1.00 0.95 0.95 1.00 0.88
Frt 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85 0.85
Flt Protected 1.00 1.00 0.95 1.00 1.00 0.95 0.96 1.00 1.00
Satd. Flow (prot) 4848 1553 1805 4510 1468 1394 1429 1077 2137
Flt Permitted 1.00 1.00 0.95 1.00 1.00 0.95 0.96 1.00 1.00
Satd. Flow (perm) 4848 1553 1805 4510 1468 1394 1429 1077 2137
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 0 1643 34 64 1232 225 324 16 359 0 0 210
RTOR Reduction (vph) 0 0 15 0 0 75 0 0 256 0 0 198
Lane Group Flow (vph) 0 1643 19 64 1232 150 168 172 103 0 0 12
Heavy Vehicles (%) 5% 7% 4% 0% 15% 10% 23% 0% 50% 11% 0% 33%
Turn Type NA Perm Prot NA Perm Split NA Perm Perm
Protected Phases 6 5 2 4 4
Permitted Phases 6 2 4 8
Actuated Green, G (s) 99.3 99.3 15.0 120.3 120.3 31.8 31.8 31.8 9.9
Effective Green, g (s) 99.3 99.3 15.0 120.3 120.3 31.8 31.8 31.8 9.9
Actuated g/C Ratio 0.55 0.55 0.08 0.67 0.67 0.18 0.18 0.18 0.06
Clearance Time (s) 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0
Vehicle Extension (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 5.0
Lane Grp Cap (vph) 2674 856 150 3014 981 246 252 190 117
v/s Ratio Prot c0.34 0.04 c0.27 c0.12 0.12
v/s Ratio Perm 0.01 0.10 0.10 c0.01
v/c Ratio 0.61 0.02 0.43 0.41 0.15 0.68 0.68 0.54 0.10
Uniform Delay, d1 27.4 18.3 78.4 13.6 11.0 69.4 69.4 67.5 80.8
Progression Factor 0.33 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.8 0.0 2.7 0.4 0.3 8.2 8.0 3.9 0.8
Delay (s) 9.8 18.3 81.1 14.0 11.4 77.6 77.4 71.4 81.6
Level of Service A B F B B E E E F
Approach Delay (s) 10.0 16.5 74.4 81.6
Approach LOS A B E F

Intersection Summary
HCM 2000 Control Delay 27.0 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.58
Actuated Cycle Length (s) 180.0 Sum of lost time (s) 24.0
Intersection Capacity Utilization 65.4% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 195 1471 58 113 1626 243 213 3 100 231 2 115
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.0 6.0 6.0 6.0 6.0 7.0 7.0 7.0 7.0 7.0
Lane Util. Factor 1.00 0.91 1.00 1.00 0.86 0.95 0.95 1.00 1.00 1.00
Frt 1.00 1.00 0.85 1.00 0.98 1.00 1.00 0.85 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00 0.95 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1308 4550 1538 1703 5333 1466 1477 1056 1289 1187
Flt Permitted 0.95 1.00 1.00 0.95 1.00 0.95 0.95 1.00 0.95 1.00
Satd. Flow (perm) 1308 4550 1538 1703 5333 1466 1477 1056 1289 1187
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 212 1599 63 123 1767 264 232 3 109 251 2 125
RTOR Reduction (vph) 0 0 35 0 15 0 0 0 99 0 100 0
Lane Group Flow (vph) 212 1599 28 123 2016 0 118 117 10 251 27 0
Heavy Vehicles (%) 38% 14% 5% 6% 19% 28% 17% 0% 53% 40% 0% 37%
Turn Type Prot NA Perm Prot NA Split NA Perm Split NA
Protected Phases 1 6 5 2 4 4 8 8
Permitted Phases 6 4
Actuated Green, G (s) 30.5 80.5 80.5 21.0 71.0 16.0 16.0 16.0 36.5 36.5
Effective Green, g (s) 30.5 80.5 80.5 21.0 71.0 16.0 16.0 16.0 36.5 36.5
Actuated g/C Ratio 0.17 0.45 0.45 0.12 0.39 0.09 0.09 0.09 0.20 0.20
Clearance Time (s) 6.0 6.0 6.0 6.0 6.0 7.0 7.0 7.0 7.0 7.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 4.0 4.0 4.0 4.0 4.0
Lane Grp Cap (vph) 221 2034 687 198 2103 130 131 93 261 240
v/s Ratio Prot c0.16 0.35 0.07 c0.38 c0.08 0.08 c0.19 0.02
v/s Ratio Perm 0.02 0.01
v/c Ratio 0.96 0.79 0.04 0.62 0.96 0.91 0.89 0.10 0.96 0.11
Uniform Delay, d1 74.1 42.4 28.0 75.7 53.1 81.3 81.2 75.4 71.1 58.6
Progression Factor 1.00 1.00 1.00 0.96 0.91 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 48.4 3.1 0.1 5.7 11.7 52.0 48.4 0.7 45.2 0.3
Delay (s) 122.6 45.6 28.1 78.6 60.1 133.3 129.6 76.1 116.2 58.8
Level of Service F D C E E F F E F E
Approach Delay (s) 53.7 61.1 113.9 96.9
Approach LOS D E F F

Intersection Summary
HCM 2000 Control Delay 64.9 HCM 2000 Level of Service E
HCM 2000 Volume to Capacity ratio 0.95
Actuated Cycle Length (s) 180.0 Sum of lost time (s) 26.0
Intersection Capacity Utilization 73.7% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (veh/h) 373 1286 388 335 1366 427 442 218 289 427 253 699
Number 5 2 12 1 6 16 3 8 18 7 4 14
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 186.3 182.7 186.3 186.3 184.5 186.3 184.5 175.5 190.0 174.3 186.3 182.7
Adj Flow Rate, veh/h 405 1398 422 364 1485 464 480 237 314 464 275 760
Adj No. of Lanes 1 3 1 1 3 1 1 1 0 1 1 1
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Percent Heavy Veh, % 2 4 2 2 3 2 3 10 10 9 2 4
Cap, veh/h 306 1330 422 260 1209 380 336 149 197 341 528 440
Arrive On Green 0.17 0.27 0.27 0.15 0.24 0.24 0.12 0.22 0.22 0.18 0.28 0.28
Sat Flow, veh/h 1774 4988 1583 1774 5036 1583 1757 686 909 1660 1863 1553
Grp Volume(v), veh/h 405 1398 422 364 1485 464 480 0 551 464 275 760
Grp Sat Flow(s),veh/h/ln 1774 1663 1583 1774 1679 1583 1757 0 1594 1660 1863 1553
Q Serve(g_s), s 25.9 40.0 28.7 22.0 36.0 36.0 17.3 0.0 32.5 26.5 18.6 42.5
Cycle Q Clear(g_c), s 25.9 40.0 28.7 22.0 36.0 36.0 17.3 0.0 32.5 26.5 18.6 42.5
Prop In Lane 1.00 1.00 1.00 1.00 1.00 0.57 1.00 1.00
Lane Grp Cap(c), veh/h 306 1330 422 260 1209 380 336 0 345 341 528 440
V/C Ratio(X) 1.32 1.05 1.00 1.40 1.23 1.22 1.43 0.00 1.60 1.36 0.52 1.73
Avail Cap(c_a), veh/h 306 1330 422 260 1209 380 336 0 345 341 528 440
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 62.0 55.0 28.4 64.0 57.0 57.0 47.2 0.0 58.8 47.4 45.2 53.8
Incr Delay (d2), s/veh 166.0 39.3 43.7 201.2 110.4 121.0 208.9 0.0 281.1 179.8 0.9 336.7
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 26.8 23.2 17.9 25.3 29.0 28.5 25.0 0.0 41.3 31.2 9.7 59.4
LnGrp Delay(d),s/veh 228.1 94.3 72.0 265.2 167.4 178.0 256.1 0.0 339.9 227.1 46.1 390.5
LnGrp LOS F F E F F F F F F D F
Approach Vol, veh/h 2225 2313 1031 1499
Approach Delay, s/veh 114.4 184.9 300.9 276.7
Approach LOS F F F F

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s 29.0 47.0 24.0 50.0 33.0 43.0 34.0 40.0
Change Period (Y+Rc), s 7.0 7.0 6.7 7.5 7.1 7.0 7.5 * 7.5
Max Green Setting (Gmax), s 22.0 40.0 17.3 42.5 25.9 36.0 26.5 * 32.5
Max Q Clear Time (g_c+I1), s 24.0 42.0 19.3 44.5 27.9 38.0 28.5 34.5
Green Ext Time (p_c), s 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Intersection Summary
HCM 2010 Ctrl Delay 199.1
HCM 2010 LOS F

Notes
* HCM 2010 computational engine requires equal clearance times for the phases crossing the barrier.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (veh/h) 472 412 969 941 356 311 899 1439 837 360 1279 472
Number 3 8 18 7 4 14 1 6 16 5 2 12
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 186.3 186.3 186.3 181.0 186.3 190.0 182.7 186.3 177.6 177.6 186.3 186.3
Adj Flow Rate, veh/h 519 453 0 1034 391 342 988 1581 0 396 1405 0
Adj No. of Lanes 2 1 1 2 2 0 2 2 1 1 2 1
Peak Hour Factor 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91
Percent Heavy Veh, % 2 2 2 5 2 2 4 2 7 7 2 2
Cap, veh/h 551 367 312 642 411 356 612 1188 507 250 1063 476
Arrive On Green 0.16 0.20 0.00 0.19 0.23 0.23 0.24 0.45 0.00 0.15 0.30 0.00
Sat Flow, veh/h 3442 1863 1583 3343 1798 1559 3375 3539 1509 1691 3539 1583
Grp Volume(v), veh/h 519 453 0 1034 385 348 988 1581 0 396 1405 0
Grp Sat Flow(s),veh/h/ln 1721 1863 1583 1672 1770 1588 1688 1770 1509 1691 1770 1583
Q Serve(g_s), s 31.3 41.4 0.0 40.3 45.0 45.5 38.1 70.5 0.0 31.1 63.1 0.0
Cycle Q Clear(g_c), s 31.3 41.4 0.0 40.3 45.0 45.5 38.1 70.5 0.0 31.1 63.1 0.0
Prop In Lane 1.00 1.00 1.00 0.98 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 551 367 312 642 404 363 612 1188 507 250 1063 476
V/C Ratio(X) 0.94 1.23 0.00 1.61 0.95 0.96 1.61 1.33 0.00 1.58 1.32 0.00
Avail Cap(c_a), veh/h 551 367 312 642 409 367 612 1188 507 250 1063 476
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.33 1.33 1.33 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 0.00 1.00 1.00 1.00 0.09 0.09 0.00 1.00 1.00 0.00
Uniform Delay (d), s/veh 87.2 84.3 0.0 84.8 79.9 80.1 79.7 58.1 0.0 89.4 73.4 0.0
Incr Delay (d2), s/veh 24.4 126.6 0.0 282.4 32.1 36.4 276.7 149.3 0.0 279.8 151.2 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 16.8 34.2 0.0 43.8 25.6 23.7 41.3 59.1 0.0 34.0 53.2 0.0
LnGrp Delay(d),s/veh 111.6 210.9 0.0 367.3 111.9 116.4 356.3 207.4 0.0 369.2 224.6 0.0
LnGrp LOS F F F F F F F F F
Approach Vol, veh/h 972 1767 2569 1801
Approach Delay, s/veh 157.9 262.2 264.7 256.4
Approach LOS F F F F

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s 45.0 70.0 40.3 54.7 38.0 77.0 47.0 48.0
Change Period (Y+Rc), s* 6.8999996* 6.8999996* 6.6999998* 6.6999998* 6.8999996 * 6.5* 6.6999998* 6.6000004
Max Green Setting (Gmax), s* 38.099998* 63.099998* 33.100002 * 48.5 * 31.1 * 70.5* 40.299999* 41.400002
Max Q Clear Time (g_c+I1), s 40.1 65.1 33.3 47.5 33.1 72.5 42.3 43.4
Green Ext Time (p_c), s 0.0 0.0 0.0 0.4 0.0 0.0 0.0 0.0

Intersection Summary
HCM 2010 Ctrl Delay 247.4
HCM 2010 LOS F

Notes
* HCM 2010 computational engine requires equal clearance times for the phases crossing the barrier.



HCM Signalized Intersection Capacity Analysis
17: SR 535 & Hotel Plaza Blvd/Hotel Plaza 8/22/2014
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 918 57 637 110 66 148 469 2109 90 128 2143 918
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.5 6.5 6.3 6.6 6.6 6.3 6.3 6.3 6.1 6.1 6.1
Lane Util. Factor 0.95 0.95 0.88 0.91 0.91 0.97 0.91 1.00 1.00 0.91 1.00
Frt 1.00 1.00 0.85 1.00 0.90 1.00 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 0.96 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1603 1621 2682 1595 2700 3367 4988 1583 1687 5036 1568
Flt Permitted 0.95 0.96 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (perm) 1603 1621 2682 1595 2700 3367 4988 1583 1687 5036 1568
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 966 60 671 116 69 156 494 2220 95 135 2256 966
RTOR Reduction (vph) 0 0 48 0 109 0 0 0 45 0 0 401
Lane Group Flow (vph) 512 514 623 104 128 0 494 2220 50 135 2256 565
Heavy Vehicles (%) 7% 4% 6% 3% 4% 21% 4% 4% 2% 7% 3% 3%
Turn Type Split NA pm+ov Split NA Prot NA Perm Prot NA Perm
Protected Phases 8 8 1 4 4 1 6 5 2
Permitted Phases 8 6 2
Actuated Green, G (s) 58.5 58.5 86.2 12.4 12.4 27.7 96.6 96.6 17.0 85.9 85.9
Effective Green, g (s) 58.5 58.5 86.2 12.4 12.4 27.7 96.6 96.6 17.0 85.9 85.9
Actuated g/C Ratio 0.28 0.28 0.41 0.06 0.06 0.13 0.46 0.46 0.08 0.41 0.41
Clearance Time (s) 6.5 6.5 6.3 6.6 6.6 6.3 6.3 6.3 6.1 6.1 6.1
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 446 451 1100 94 159 444 2294 728 136 2059 641
v/s Ratio Prot c0.32 0.32 0.07 c0.07 0.05 c0.15 0.45 0.08 c0.45
v/s Ratio Perm 0.16 0.03 0.36
v/c Ratio 1.15 1.14 0.57 1.11 0.80 1.11 0.97 0.07 0.99 1.10 0.88
Uniform Delay, d1 75.8 75.8 47.5 98.8 97.6 91.2 55.2 31.6 96.4 62.0 57.3
Progression Factor 1.00 1.00 1.00 1.00 1.00 0.70 0.51 0.08 1.02 0.46 0.94
Incremental Delay, d2 89.8 86.5 0.7 124.5 24.7 71.3 10.1 0.1 21.3 43.9 1.8
Delay (s) 165.6 162.3 48.2 223.3 122.3 135.5 38.1 2.7 120.0 72.4 55.8
Level of Service F F D F F F D A F E E
Approach Delay (s) 118.2 153.1 54.0 69.5
Approach LOS F F D E

Intersection Summary
HCM 2000 Control Delay 77.8 HCM 2000 Level of Service E
HCM 2000 Volume to Capacity ratio 1.11
Actuated Cycle Length (s) 210.0 Sum of lost time (s) 25.5
Intersection Capacity Utilization 109.5% ICU Level of Service H
Analysis Period (min) 15
c    Critical Lane Group
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Movement NBL NBT NBR SBL SBT SBR NEL NET NER SWL SWT SWR
Lane Configurations
Volume (veh/h) 446 2249 0 0 2086 804 0 0 0 711 0 419
Number 1 6 16 5 2 12 7 4 14
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 186.3 186.3 0.0 0.0 186.3 186.3 181.0 0.0 184.5
Adj Flow Rate, veh/h 469 2367 0 0 2196 0 748 0 441
Adj No. of Lanes 1 3 0 0 5 1 2 0 2
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Percent Heavy Veh, % 2 2 0 0 2 2 5 0 3
Cap, veh/h 485 3477 0 0 2787 585 786 0 649
Arrive On Green 0.27 0.68 0.00 0.00 0.74 0.00 0.24 0.00 0.24
Sat Flow, veh/h 1774 5253 0 0 7898 1583 3343 0 2760
Grp Volume(v), veh/h 469 2367 0 0 2196 0 748 0 441
Grp Sat Flow(s),veh/h/ln 1774 1695 0 0 1509 1583 1672 0 1380
Q Serve(g_s), s 54.4 57.4 0.0 0.0 38.0 0.0 46.0 0.0 30.3
Cycle Q Clear(g_c), s 54.4 57.4 0.0 0.0 38.0 0.0 46.0 0.0 30.3
Prop In Lane 1.00 0.00 0.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 485 3477 0 0 2787 585 786 0 649
V/C Ratio(X) 0.97 0.68 0.00 0.00 0.79 0.00 0.95 0.00 0.68
Avail Cap(c_a), veh/h 515 3477 0 0 2787 585 810 0 668
HCM Platoon Ratio 1.00 1.00 1.00 1.00 2.00 2.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 0.00 0.00 0.13 0.00 1.00 0.00 1.00
Uniform Delay (d), s/veh 74.8 19.5 0.0 0.0 22.1 0.0 78.6 0.0 72.6
Incr Delay (d2), s/veh 30.4 1.1 0.0 0.0 0.3 0.0 20.2 0.0 2.4
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 30.8 27.1 0.0 0.0 15.6 0.0 23.5 0.0 11.8
LnGrp Delay(d),s/veh 105.2 20.6 0.0 0.0 22.5 0.0 98.8 0.0 75.0
LnGrp LOS F C C F E
Approach Vol, veh/h 2836 2196 1189
Approach Delay, s/veh 34.6 22.5 90.0
Approach LOS C C F

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 4 6
Phs Duration (G+Y+Rc), s 65.6 85.9 58.5 151.5
Change Period (Y+Rc), s 8.5 7.4 9.5 7.4
Max Green Setting (Gmax), s 60.5 73.6 50.5 142.6
Max Q Clear Time (g_c+I1), s 56.4 40.0 48.0 59.4
Green Ext Time (p_c), s 0.6 33.0 1.1 79.2

Intersection Summary
HCM 2010 Ctrl Delay 40.9
HCM 2010 LOS D
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (veh/h) 402 66 260 312 0 608 0 2596 312 387 1627 0
Number 7 4 14 3 8 18 5 2 12 1 6 16
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 184.5 166.7 168.1 177.6 0.0 179.2 0.0 186.3 168.1 182.7 184.5 0.0
Adj Flow Rate, veh/h 447 73 0 347 0 0 0 2884 347 430 1808 0
Adj No. of Lanes 2 2 1 2 0 1 0 3 1 2 3 0
Peak Hour Factor 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90
Percent Heavy Veh, % 3 14 13 7 0 6 0 2 13 4 3 0
Cap, veh/h 426 112 50 391 0 0 0 2784 952 437 3621 0
Arrive On Green 0.12 0.04 0.00 0.12 0.00 0.00 0.00 1.00 1.00 0.13 0.72 0.00
Sat Flow, veh/h 3408 3167 1429 3281 347 0 5253 1429 3375 5202 0
Grp Volume(v), veh/h 447 73 0 347 86.1 0 2884 347 430 1808 0
Grp Sat Flow(s),veh/h/ln 1704 1583 1429 1640 F 0 1695 1429 1688 1679 0
Q Serve(g_s), s 21.1 3.8 0.0 17.6 0.0 0.0 0.0 21.5 26.6 0.0
Cycle Q Clear(g_c), s 21.1 3.8 0.0 17.6 0.0 0.0 0.0 21.5 26.6 0.0
Prop In Lane 1.00 1.00 1.00 0.00 1.00 1.00 0.00
Lane Grp Cap(c), veh/h 426 112 50 391 0 2784 952 437 3621 0
V/C Ratio(X) 1.05 0.65 0.00 0.89 0.00 1.04 0.36 0.98 0.50 0.00
Avail Cap(c_a), veh/h 426 761 343 515 0 2784 952 437 3621 0
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 2.00 2.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 0.00 1.00 0.00 0.09 0.09 1.00 1.00 0.00
Uniform Delay (d), s/veh 73.9 80.5 0.0 73.3 0.0 0.0 0.0 73.4 10.4 0.0
Incr Delay (d2), s/veh 57.5 3.9 0.0 12.7 0.0 17.7 0.1 38.4 0.5 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 13.3 1.7 0.0 8.7 0.0 4.6 0.0 12.4 12.4 0.0
LnGrp Delay(d),s/veh 131.4 84.4 0.0 86.1 0.0 17.7 0.1 111.8 10.9 0.0
LnGrp LOS F F F F A F B
Approach Vol, veh/h 520 3231 2238
Approach Delay, s/veh 124.8 15.8 30.3
Approach LOS F B C

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 3 4 6 7
Phs Duration (G+Y+Rc), s 29.0 140.0 28.0 13.0 169.0 41.0
Change Period (Y+Rc), s* 7.1000004 6.5 7.9 7.0 6.5 7.9
Max Green Setting (Gmax), s * 21.9 92.5 26.5 40.6 121.5 21.1
Max Q Clear Time (g_c+I1), s 23.5 2.0 19.6 5.8 28.6 23.1
Green Ext Time (p_c), s 0.0 87.9 0.5 0.3 90.2 0.0

Intersection Summary
HCM 2010 Ctrl Delay 33.7
HCM 2010 LOS C

Notes
* HCM 2010 computational engine requires equal clearance times for the phases crossing the barrier.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (veh/h) 653 117 111 68 136 126 129 2129 68 70 1551 578
Number 3 8 18 7 4 14 1 6 16 5 2 12
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 161.0 165.0 190.0 190.0 186.3 190.0 177.6 186.3 190.0 184.5 171.2 166.7
Adj Flow Rate, veh/h 718 129 122 75 149 138 142 2340 75 77 1704 635
Adj No. of Lanes 1 1 0 0 1 0 1 3 0 1 3 1
Peak Hour Factor 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91
Percent Heavy Veh, % 18 2 2 2 2 2 7 2 2 3 11 14
Cap, veh/h 349 422 399 165 326 290 90 1685 54 59 1466 445
Arrive On Green 0.54 0.54 0.54 0.54 0.54 0.54 0.05 0.33 0.33 0.03 0.31 0.31
Sat Flow, veh/h 940 781 739 267 603 536 1691 5063 162 1757 4673 1417
Grp Volume(v), veh/h 718 0 251 362 0 0 142 1563 852 77 1704 635
Grp Sat Flow(s),veh/h/ln 940 0 1520 1405 0 0 1691 1695 1834 1757 1558 1417
Q Serve(g_s), s 70.4 0.0 19.1 24.0 0.0 0.0 11.2 69.9 69.9 7.1 65.9 65.9
Cycle Q Clear(g_c), s 113.5 0.0 19.1 43.1 0.0 0.0 11.2 69.9 69.9 7.1 65.9 65.9
Prop In Lane 1.00 0.49 0.21 0.38 1.00 0.09 1.00 1.00
Lane Grp Cap(c), veh/h 349 0 822 780 0 0 90 1128 611 59 1466 445
V/C Ratio(X) 2.05 0.00 0.31 0.46 0.00 0.00 1.57 1.39 1.39 1.30 1.16 1.43
Avail Cap(c_a), veh/h 349 0 822 780 0 0 90 1128 611 59 1466 445
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 0.00 1.00 1.00 0.00 0.00 1.00 1.00 1.00 0.68 0.68 0.68
Uniform Delay (d), s/veh 73.3 0.0 26.6 33.6 0.0 0.0 99.4 70.1 70.1 101.4 72.0 72.1
Incr Delay (d2), s/veh 484.4 0.0 0.1 0.3 0.0 0.0 304.8 179.0 187.5 194.8 78.4 201.5
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 67.3 0.0 8.0 14.0 0.0 0.0 12.9 60.8 67.2 6.7 39.0 50.7
LnGrp Delay(d),s/veh 557.7 0.0 26.7 33.9 0.0 0.0 404.2 249.1 257.5 296.2 150.5 273.6
LnGrp LOS F C C F F F F F F
Approach Vol, veh/h 969 362 2557 2416
Approach Delay, s/veh 420.1 33.9 260.5 187.5
Approach LOS F C F F

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 4 5 6 8
Phs Duration (G+Y+Rc), s 18.0 72.0 120.0 14.0 76.0 120.0
Change Period (Y+Rc), s 6.8* 6.1000004 6.5 6.9* 6.1000004 6.5
Max Green Setting (Gmax), s 11.2* 65.900002 113.5 7.1* 69.900002 113.5
Max Q Clear Time (g_c+I1), s 13.2 67.9 45.1 9.1 71.9 115.5
Green Ext Time (p_c), s 0.0 0.0 8.7 0.0 0.0 0.0

Intersection Summary
HCM 2010 Ctrl Delay 244.0
HCM 2010 LOS F

Notes
* HCM 2010 computational engine requires equal clearance times for the phases crossing the barrier.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 0 2008 99 84 1325 259 155 10 199 0 0 118
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0
Lane Util. Factor 0.91 1.00 1.00 0.91 1.00 0.95 0.95 1.00 0.88
Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85 0.85
Flt Protected 1.00 1.00 0.95 1.00 1.00 0.95 0.96 1.00 1.00
Satd. Flow (prot) 4848 1553 1805 4510 1468 1394 1439 1077 2137
Flt Permitted 1.00 1.00 0.95 1.00 1.00 0.95 0.96 1.00 1.00
Satd. Flow (perm) 4848 1553 1805 4510 1468 1394 1439 1077 2137
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 0 2183 108 91 1440 282 168 11 216 0 0 128
RTOR Reduction (vph) 0 0 34 0 0 70 0 0 194 0 0 122
Lane Group Flow (vph) 0 2183 74 91 1440 212 89 90 22 0 0 6
Confl. Peds. (#/hr) 103
Heavy Vehicles (%) 5% 7% 4% 0% 15% 10% 23% 0% 50% 11% 0% 33%
Turn Type NA Perm Prot NA Perm Split NA Perm Perm
Protected Phases 6 5 2 4 4
Permitted Phases 6 2 4 8
Actuated Green, G (s) 112.5 112.5 17.0 135.5 135.5 18.5 18.5 18.5 8.0
Effective Green, g (s) 112.5 112.5 17.0 135.5 135.5 18.5 18.5 18.5 8.0
Actuated g/C Ratio 0.62 0.62 0.09 0.75 0.75 0.10 0.10 0.10 0.04
Clearance Time (s) 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0
Vehicle Extension (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 5.0
Lane Grp Cap (vph) 3030 970 170 3395 1105 143 147 110 94
v/s Ratio Prot c0.45 c0.05 0.32 c0.06 0.06
v/s Ratio Perm 0.05 0.14 0.02 c0.00
v/c Ratio 0.72 0.08 0.54 0.42 0.19 0.62 0.61 0.20 0.06
Uniform Delay, d1 23.0 13.3 77.7 8.1 6.4 77.4 77.3 74.0 82.4
Progression Factor 0.22 0.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 1.2 0.1 4.1 0.4 0.4 9.2 8.4 1.2 0.6
Delay (s) 6.2 0.2 81.8 8.5 6.8 86.6 85.7 75.2 83.0
Level of Service A A F A A F F E F
Approach Delay (s) 5.9 11.9 80.2 83.0
Approach LOS A B F F

Intersection Summary
HCM 2000 Control Delay 16.7 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.65
Actuated Cycle Length (s) 180.0 Sum of lost time (s) 24.0
Intersection Capacity Utilization 73.0% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 100 1505 757 180 1506 41 88 2 166 134 4 58
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.0 6.0 6.0 6.0 6.0 7.0 7.0 7.0 7.0 7.0
Lane Util. Factor 1.00 0.91 1.00 1.00 0.86 0.95 0.95 1.00 1.00 1.00
Frt 1.00 1.00 0.85 1.00 1.00 1.00 1.00 0.85 1.00 0.86
Flt Protected 0.95 1.00 1.00 0.95 1.00 0.95 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1308 4550 1538 1703 5459 1466 1481 1056 1289 1211
Flt Permitted 0.95 1.00 1.00 0.95 1.00 0.95 0.95 1.00 0.95 1.00
Satd. Flow (perm) 1308 4550 1538 1703 5459 1466 1481 1056 1289 1211
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 109 1636 823 196 1637 45 96 2 180 146 4 63
RTOR Reduction (vph) 0 0 401 0 2 0 0 0 164 0 54 0
Lane Group Flow (vph) 109 1636 422 196 1680 0 49 49 16 146 13 0
Heavy Vehicles (%) 38% 14% 5% 6% 19% 28% 17% 0% 53% 40% 0% 37%
Turn Type Prot NA Perm Prot NA Split NA Perm Split NA
Protected Phases 1 6 5 2 4 4 8 8
Permitted Phases 6 4
Actuated Green, G (s) 19.6 84.6 84.6 28.0 93.0 16.2 16.2 16.2 25.2 25.2
Effective Green, g (s) 19.6 84.6 84.6 28.0 93.0 16.2 16.2 16.2 25.2 25.2
Actuated g/C Ratio 0.11 0.47 0.47 0.16 0.52 0.09 0.09 0.09 0.14 0.14
Clearance Time (s) 6.0 6.0 6.0 6.0 6.0 7.0 7.0 7.0 7.0 7.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 4.0 4.0 4.0 4.0 4.0
Lane Grp Cap (vph) 142 2138 722 264 2820 131 133 95 180 169
v/s Ratio Prot 0.08 c0.36 c0.12 0.31 c0.03 0.03 c0.11 0.01
v/s Ratio Perm 0.27 0.02
v/c Ratio 0.77 0.77 0.58 0.74 0.60 0.37 0.37 0.17 0.81 0.08
Uniform Delay, d1 78.0 39.5 34.8 72.6 30.4 77.1 77.1 75.7 75.1 67.3
Progression Factor 1.00 1.00 1.00 0.89 0.86 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 21.6 2.7 3.4 10.1 0.9 2.4 2.3 1.2 24.5 0.3
Delay (s) 99.6 42.2 38.3 74.4 26.9 79.6 79.4 76.9 99.6 67.5
Level of Service F D D E C E E E F E
Approach Delay (s) 43.4 31.8 77.8 89.5
Approach LOS D C E F

Intersection Summary
HCM 2000 Control Delay 42.9 HCM 2000 Level of Service D
HCM 2000 Volume to Capacity ratio 0.73
Actuated Cycle Length (s) 180.0 Sum of lost time (s) 26.0
Intersection Capacity Utilization 80.1% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 186 0 0 0 0 0 0 487 328 0 0 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.4 6.2 6.2
Lane Util. Factor 1.00 1.00 1.00
Frt 1.00 1.00 0.85
Flt Protected 0.95 1.00 1.00
Satd. Flow (prot) 1770 1863 1583
Flt Permitted 0.95 1.00 1.00
Satd. Flow (perm) 1770 1863 1583
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 202 0 0 0 0 0 0 529 357 0 0 0
RTOR Reduction (vph) 167 0 0 0 0 0 0 0 163 0 0 0
Lane Group Flow (vph) 35 0 0 0 0 0 0 529 194 0 0 0
Turn Type Prot NA Perm
Protected Phases 7 2
Permitted Phases 2
Actuated Green, G (s) 7.1 22.2 22.2
Effective Green, g (s) 7.1 22.2 22.2
Actuated g/C Ratio 0.17 0.54 0.54
Clearance Time (s) 5.4 6.2 6.2
Vehicle Extension (s) 3.5 3.5 3.5
Lane Grp Cap (vph) 307 1011 859
v/s Ratio Prot c0.02 c0.28
v/s Ratio Perm 0.12
v/c Ratio 0.11 0.52 0.23
Uniform Delay, d1 14.2 6.0 4.9
Progression Factor 1.00 1.00 1.00
Incremental Delay, d2 0.2 0.6 0.2
Delay (s) 14.4 6.5 5.0
Level of Service B A A
Approach Delay (s) 14.4 0.0 5.9 0.0
Approach LOS B A A A

Intersection Summary
HCM 2000 Control Delay 7.5 HCM 2000 Level of Service A
HCM 2000 Volume to Capacity ratio 0.42
Actuated Cycle Length (s) 40.9 Sum of lost time (s) 11.6
Intersection Capacity Utilization 44.4% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group



HCM 2010 Signalized Intersection Summary
15: World Center Dr & SR 536 8/22/2014
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (veh/h) 699 1363 442 289 1286 427 419 253 335 427 218 723
Number 5 2 12 1 6 16 3 8 18 7 4 14
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 186.3 182.7 186.3 186.3 184.5 186.3 184.5 175.5 190.0 174.3 186.3 182.7
Adj Flow Rate, veh/h 760 1482 480 314 1398 464 455 275 364 464 237 786
Adj No. of Lanes 1 3 1 1 3 1 1 1 0 1 1 1
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Percent Heavy Veh, % 2 4 2 2 3 2 3 10 10 9 2 4
Cap, veh/h 472 1662 528 217 951 299 330 154 204 303 512 427
Arrive On Green 0.27 0.33 0.33 0.12 0.19 0.19 0.11 0.22 0.22 0.16 0.28 0.28
Sat Flow, veh/h 1774 4988 1583 1774 5036 1583 1757 686 908 1660 1863 1553
Grp Volume(v), veh/h 760 1482 480 314 1398 464 455 0 639 464 237 786
Grp Sat Flow(s),veh/h/ln 1774 1663 1583 1774 1679 1583 1757 0 1594 1660 1863 1553
Q Serve(g_s), s 47.9 50.7 37.4 22.0 34.0 34.0 20.3 0.0 40.5 28.5 19.0 49.5
Cycle Q Clear(g_c), s 47.9 50.7 37.4 22.0 34.0 34.0 20.3 0.0 40.5 28.5 19.0 49.5
Prop In Lane 1.00 1.00 1.00 1.00 1.00 0.57 1.00 1.00
Lane Grp Cap(c), veh/h 472 1663 528 217 951 299 330 0 359 303 512 427
V/C Ratio(X) 1.61 0.89 0.91 1.45 1.47 1.55 1.38 0.00 1.78 1.53 0.46 1.84
Avail Cap(c_a), veh/h 472 1663 528 217 951 299 330 0 359 303 512 427
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 66.1 56.9 29.5 79.0 73.0 73.0 55.4 0.0 69.8 59.5 54.2 65.3
Incr Delay (d2), s/veh 284.2 7.7 22.2 225.6 217.1 264.1 188.1 0.0 362.7 255.5 0.7 387.3
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 60.7 24.5 19.5 24.4 34.9 36.8 23.8 0.0 54.0 36.6 9.9 67.2
LnGrp Delay(d),s/veh 350.2 64.6 51.7 304.6 290.1 337.1 243.4 0.0 432.5 315.0 54.9 452.5
LnGrp LOS F E D F F F F F F D F
Approach Vol, veh/h 2722 2176 1094 1487
Approach Delay, s/veh 142.1 302.2 353.9 346.2
Approach LOS F F F F

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s 29.0 67.0 27.0 57.0 55.0 41.0 36.0 48.0
Change Period (Y+Rc), s 7.0 7.0 6.7 7.5 7.1 7.0 7.5 * 7.5
Max Green Setting (Gmax), s 22.0 60.0 20.3 49.5 47.9 34.0 28.5 * 40.5
Max Q Clear Time (g_c+I1), s 24.0 52.7 22.3 51.5 49.9 36.0 30.5 42.5
Green Ext Time (p_c), s 0.0 5.4 0.0 0.0 0.0 0.0 0.0 0.0

Intersection Summary
HCM 2010 Ctrl Delay 260.2
HCM 2010 LOS F

Notes
* HCM 2010 computational engine requires equal clearance times for the phases crossing the barrier.



HCM 2010 Signalized Intersection Summary
16: SR 535 & Palm Pkwy 8/22/2014
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (veh/h) 472 356 899 837 412 360 969 1279 775 311 1373 472
Number 3 8 18 7 4 14 1 6 16 5 2 12
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 186.3 186.3 186.3 181.0 186.3 190.0 182.7 186.3 177.6 177.6 186.3 186.3
Adj Flow Rate, veh/h 519 391 0 920 453 396 1065 1405 0 342 1509 0
Adj No. of Lanes 2 1 1 2 2 0 2 2 1 1 2 1
Peak Hour Factor 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91
Percent Heavy Veh, % 2 2 2 5 2 2 4 2 7 7 2 2
Cap, veh/h 490 339 288 573 377 329 643 1354 577 221 1134 507
Arrive On Green 0.14 0.18 0.00 0.17 0.21 0.21 0.32 0.64 0.00 0.13 0.32 0.00
Sat Flow, veh/h 3442 1863 1583 3343 1793 1564 3375 3539 1509 1691 3539 1583
Grp Volume(v), veh/h 519 391 0 920 447 402 1065 1405 0 342 1509 0
Grp Sat Flow(s),veh/h/ln 1721 1863 1583 1672 1770 1587 1688 1770 1509 1691 1770 1583
Q Serve(g_s), s 28.5 36.4 0.0 34.3 42.1 42.1 38.1 76.5 0.0 26.1 64.1 0.0
Cycle Q Clear(g_c), s 28.5 36.4 0.0 34.3 42.1 42.1 38.1 76.5 0.0 26.1 64.1 0.0
Prop In Lane 1.00 1.00 1.00 0.99 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 490 339 288 573 373 334 643 1354 577 221 1134 507
V/C Ratio(X) 1.06 1.15 0.00 1.60 1.20 1.20 1.66 1.04 0.00 1.55 1.33 0.00
Avail Cap(c_a), veh/h 490 339 288 573 373 334 643 1354 577 221 1134 507
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.67 1.67 1.67 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 0.00 1.00 1.00 1.00 0.13 0.13 0.00 1.00 1.00 0.00
Uniform Delay (d), s/veh 85.8 81.8 0.0 82.8 78.9 79.0 68.2 36.1 0.0 86.9 67.9 0.0
Incr Delay (d2), s/veh 56.9 97.3 0.0 280.1 113.2 116.5 296.2 21.0 0.0 268.5 154.8 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 17.4 27.9 0.0 38.2 32.3 29.3 44.2 40.9 0.0 28.7 55.7 0.0
LnGrp Delay(d),s/veh 142.7 179.1 0.0 363.0 192.1 195.4 364.4 57.1 0.0 355.5 222.7 0.0
LnGrp LOS F F F F F F F F F
Approach Vol, veh/h 910 1769 2470 1851
Approach Delay, s/veh 158.3 281.7 189.6 247.3
Approach LOS F F F F

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s 45.0 71.0 35.2 48.8 33.0 83.0 41.0 43.0
Change Period (Y+Rc), s* 6.8999996* 6.8999996* 6.6999998* 6.6999998* 6.8999996 * 6.5* 6.6999998* 6.6000004
Max Green Setting (Gmax), s* 38.099998* 64.099998 * 28.5* 42.099998 * 26.1 * 76.5* 34.299999* 36.400002
Max Q Clear Time (g_c+I1), s 40.1 66.1 30.5 44.1 28.1 78.5 36.3 38.4
Green Ext Time (p_c), s 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Intersection Summary
HCM 2010 Ctrl Delay 224.1
HCM 2010 LOS F

Notes
* HCM 2010 computational engine requires equal clearance times for the phases crossing the barrier.



HCM Signalized Intersection Capacity Analysis
17: SR 535 & Hotel Plaza Blvd/Hotel Plaza 8/22/2014
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 918 66 1042 90 57 128 475 1977 110 148 2043 918
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.5 6.5 6.3 6.6 6.6 6.3 6.3 6.3 6.1 6.1 6.1
Lane Util. Factor 0.95 0.95 0.88 0.91 0.91 0.97 0.91 1.00 1.00 0.91 1.00
Frt 1.00 1.00 0.85 1.00 0.90 1.00 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 0.96 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1603 1623 2682 1595 2700 3367 4988 1583 1687 5036 1568
Flt Permitted 0.95 0.96 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (perm) 1603 1623 2682 1595 2700 3367 4988 1583 1687 5036 1568
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 966 69 1097 95 60 135 500 2081 116 156 2151 966
RTOR Reduction (vph) 0 0 50 0 127 0 0 0 49 0 0 415
Lane Group Flow (vph) 512 523 1047 85 78 0 500 2081 67 156 2151 551
Heavy Vehicles (%) 7% 4% 6% 3% 4% 21% 4% 4% 2% 7% 3% 3%
Turn Type Split NA pm+ov Split NA Prot NA Perm Prot NA Perm
Protected Phases 8 8 1 4 4 1 6 5 2
Permitted Phases 8 6 2
Actuated Green, G (s) 57.5 57.5 84.2 10.4 10.4 26.7 87.9 87.9 18.7 79.9 79.9
Effective Green, g (s) 57.5 57.5 84.2 10.4 10.4 26.7 87.9 87.9 18.7 79.9 79.9
Actuated g/C Ratio 0.29 0.29 0.42 0.05 0.05 0.13 0.44 0.44 0.09 0.40 0.40
Clearance Time (s) 6.5 6.5 6.3 6.6 6.6 6.3 6.3 6.3 6.1 6.1 6.1
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 460 466 1129 82 140 449 2192 695 157 2011 626
v/s Ratio Prot 0.32 c0.32 0.12 c0.05 0.03 c0.15 0.42 0.09 c0.43
v/s Ratio Perm 0.27 0.04 0.35
v/c Ratio 1.11 1.12 0.93 1.04 0.56 1.11 0.95 0.10 0.99 1.07 0.88
Uniform Delay, d1 71.2 71.2 55.0 94.8 92.6 86.7 53.9 32.8 90.6 60.0 55.6
Progression Factor 1.00 1.00 1.00 1.00 1.00 0.84 0.74 0.41 1.09 0.58 0.77
Incremental Delay, d2 76.5 79.6 12.8 109.8 4.7 71.5 8.2 0.2 19.9 32.5 1.8
Delay (s) 147.7 150.8 67.8 204.6 97.3 144.1 48.0 13.7 118.3 67.6 44.8
Level of Service F F E F F F D B F E D
Approach Delay (s) 107.4 128.7 64.3 63.3
Approach LOS F F E E

Intersection Summary
HCM 2000 Control Delay 77.1 HCM 2000 Level of Service E
HCM 2000 Volume to Capacity ratio 1.09
Actuated Cycle Length (s) 200.0 Sum of lost time (s) 25.5
Intersection Capacity Utilization 107.0% ICU Level of Service G
Analysis Period (min) 15
c    Critical Lane Group



HCM 2010 Signalized Intersection Summary
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2030 Build  6/6/2012 PM Peak-Hour Synchro 8 Report
SP Page 12

Movement NBL NBT NBR SBL SBT SBR NEL NET NER SWL SWT SWR
Lane Configurations
Volume (veh/h) 426 1991 0 0 2610 565 0 0 0 722 0 571
Number 1 6 16 5 2 12 7 4 14
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 186.3 186.3 0.0 0.0 186.3 186.3 181.0 0.0 184.5
Adj Flow Rate, veh/h 448 2096 0 0 2747 0 760 0 601
Adj No. of Lanes 1 3 0 0 5 1 2 0 2
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Percent Heavy Veh, % 2 2 0 0 2 2 5 0 3
Cap, veh/h 462 3471 0 0 2864 601 779 0 643
Arrive On Green 0.26 0.68 0.00 0.00 0.76 0.00 0.23 0.00 0.23
Sat Flow, veh/h 1774 5253 0 0 7898 1583 3343 0 2760
Grp Volume(v), veh/h 448 2096 0 0 2747 0 760 0 601
Grp Sat Flow(s),veh/h/ln 1774 1695 0 0 1509 1583 1672 0 1380
Q Serve(g_s), s 50.0 44.5 0.0 0.0 64.5 0.0 45.1 0.0 42.7
Cycle Q Clear(g_c), s 50.0 44.5 0.0 0.0 64.5 0.0 45.1 0.0 42.7
Prop In Lane 1.00 0.00 0.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 462 3471 0 0 2864 601 779 0 643
V/C Ratio(X) 0.97 0.60 0.00 0.00 0.96 0.00 0.98 0.00 0.93
Avail Cap(c_a), veh/h 466 3471 0 0 2864 601 779 0 643
HCM Platoon Ratio 1.00 1.00 1.00 1.00 2.00 2.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 0.00 0.00 0.09 0.00 1.00 0.00 1.00
Uniform Delay (d), s/veh 73.2 17.1 0.0 0.0 22.7 0.0 76.1 0.0 75.2
Incr Delay (d2), s/veh 33.8 0.8 0.0 0.0 1.2 0.0 26.2 0.0 20.8
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 28.9 21.0 0.0 0.0 26.1 0.0 23.7 0.0 18.1
LnGrp Delay(d),s/veh 107.0 17.9 0.0 0.0 23.9 0.0 102.3 0.0 96.0
LnGrp LOS F B C F F
Approach Vol, veh/h 2544 2747 1361
Approach Delay, s/veh 33.6 23.9 99.5
Approach LOS C C F

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 4 6
Phs Duration (G+Y+Rc), s 60.6 83.3 56.1 143.9
Change Period (Y+Rc), s 8.5 7.4 9.5 7.4
Max Green Setting (Gmax), s 52.5 75.5 46.6 136.5
Max Q Clear Time (g_c+I1), s 52.0 66.5 47.1 46.5
Green Ext Time (p_c), s 0.1 9.0 0.0 87.1

Intersection Summary
HCM 2010 Ctrl Delay 43.1
HCM 2010 LOS D



HCM 2010 Signalized Intersection Summary
19: SR 535 & I-4 EB off-ramp 8/22/2014
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (veh/h) 974 124 420 312 0 495 0 1777 312 598 1774 0
Number 7 4 14 3 8 18 5 2 12 1 6 16
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 184.5 166.7 168.1 177.6 0.0 179.2 0.0 186.3 168.1 182.7 184.5 0.0
Adj Flow Rate, veh/h 1082 138 0 347 0 0 0 1974 347 664 1971 0
Adj No. of Lanes 2 2 1 2 0 1 0 3 1 2 3 0
Peak Hour Factor 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90
Percent Heavy Veh, % 3 14 13 7 0 6 0 2 13 4 3 0
Cap, veh/h 982 407 184 386 0 0 0 1995 729 645 3151 0
Arrive On Green 0.29 0.13 0.00 0.12 0.00 0.00 0.00 0.78 0.78 0.19 0.63 0.00
Sat Flow, veh/h 3408 3167 1429 3281 347 0 5253 1429 3375 5202 0
Grp Volume(v), veh/h 1082 138 0 347 92.3 0 1974 347 664 1971 0
Grp Sat Flow(s),veh/h/ln 1704 1583 1429 1640 F 0 1695 1429 1688 1679 0
Q Serve(g_s), s 48.1 6.6 0.0 17.4 0.0 62.5 13.7 31.9 40.2 0.0
Cycle Q Clear(g_c), s 48.1 6.6 0.0 17.4 0.0 62.5 13.7 31.9 40.2 0.0
Prop In Lane 1.00 1.00 1.00 0.00 1.00 1.00 0.00
Lane Grp Cap(c), veh/h 982 407 184 386 0 1995 729 645 3151 0
V/C Ratio(X) 1.10 0.34 0.00 0.90 0.00 0.99 0.48 1.03 0.63 0.00
Avail Cap(c_a), veh/h 982 994 448 426 0 1995 729 645 3151 0
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 2.00 2.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 0.00 1.00 0.00 0.23 0.23 1.00 1.00 0.00
Uniform Delay (d), s/veh 59.5 66.3 0.0 72.7 0.0 17.7 8.3 67.6 19.2 0.0
Incr Delay (d2), s/veh 60.9 0.3 0.0 19.6 0.0 7.6 0.5 43.3 0.9 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 30.9 2.9 0.0 9.0 0.0 29.4 5.2 18.7 18.9 0.0
LnGrp Delay(d),s/veh 120.4 66.6 0.0 92.3 0.0 25.2 8.8 110.8 20.2 0.0
LnGrp LOS F E F C A F C
Approach Vol, veh/h 1220 2321 2635
Approach Delay, s/veh 114.3 22.8 43.0
Approach LOS F C D

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 3 4 6 7
Phs Duration (G+Y+Rc), s 39.0 105.0 27.5 28.5 144.0 56.0
Change Period (Y+Rc), s* 7.1000004 6.5 7.9 7.0 6.5 7.9
Max Green Setting (Gmax), s * 31.9 65.5 21.7 52.4 104.5 48.1
Max Q Clear Time (g_c+I1), s 33.9 64.5 19.4 8.6 42.2 50.1
Green Ext Time (p_c), s 0.0 1.0 0.2 0.7 57.9 0.0

Intersection Summary
HCM 2010 Ctrl Delay 51.8
HCM 2010 LOS D

Notes
* HCM 2010 computational engine requires equal clearance times for the phases crossing the barrier.



HCM 2010 Signalized Intersection Summary
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (veh/h) 316 136 129 68 117 70 111 1703 68 142 1966 398
Number 3 8 18 7 4 14 1 6 16 5 2 12
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 161.0 165.0 190.0 190.0 186.3 190.0 177.6 186.3 190.0 184.5 171.2 166.7
Adj Flow Rate, veh/h 347 149 142 75 129 77 122 1871 75 156 2160 437
Adj No. of Lanes 1 1 0 0 1 0 1 3 0 1 3 1
Peak Hour Factor 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91
Percent Heavy Veh, % 18 2 2 2 2 2 7 2 2 3 11 14
Cap, veh/h 145 301 287 120 203 113 121 2094 84 171 2075 629
Arrive On Green 0.39 0.39 0.39 0.39 0.39 0.39 0.07 0.42 0.42 0.10 0.44 0.44
Sat Flow, veh/h 1012 778 741 251 523 292 1691 5017 201 1757 4673 1417
Grp Volume(v), veh/h 347 0 291 281 0 0 122 1264 682 156 2160 437
Grp Sat Flow(s),veh/h/ln 1012 0 1519 1065 0 0 1691 1695 1827 1757 1558 1417
Q Serve(g_s), s 21.6 0.0 29.0 26.9 0.0 0.0 14.3 69.2 69.5 17.6 88.8 49.6
Cycle Q Clear(g_c), s 77.5 0.0 29.0 55.9 0.0 0.0 14.3 69.2 69.5 17.6 88.8 49.6
Prop In Lane 1.00 0.49 0.27 0.27 1.00 0.11 1.00 1.00
Lane Grp Cap(c), veh/h 145 0 589 436 0 0 121 1415 763 171 2075 629
V/C Ratio(X) 2.39 0.00 0.49 0.65 0.00 0.00 1.01 0.89 0.89 0.91 1.04 0.69
Avail Cap(c_a), veh/h 145 0 589 436 0 0 121 1415 763 171 2075 629
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 0.00 1.00 1.00 0.00 0.00 1.00 1.00 1.00 0.45 0.45 0.45
Uniform Delay (d), s/veh 91.9 0.0 46.4 60.7 0.0 0.0 92.8 54.1 54.2 89.4 55.6 44.7
Incr Delay (d2), s/veh 645.5 0.0 0.4 2.8 0.0 0.0 84.3 8.9 15.2 25.0 25.7 2.9
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 34.1 0.0 12.3 14.2 0.0 0.0 9.5 34.2 38.3 9.7 43.2 19.9
LnGrp Delay(d),s/veh 737.4 0.0 46.8 63.5 0.0 0.0 177.1 63.0 69.3 114.4 81.3 47.6
LnGrp LOS F D E F E E F F D
Approach Vol, veh/h 638 281 2068 2753
Approach Delay, s/veh 422.4 63.5 71.8 77.8
Approach LOS F E E E

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 4 5 6 8
Phs Duration (G+Y+Rc), s 21.1 94.9 84.0 26.4 89.6 84.0
Change Period (Y+Rc), s 6.8* 6.1000004 6.5 6.9* 6.1000004 6.5
Max Green Setting (Gmax), s 14.3* 88.800003 77.5 19.5 * 83.5 77.5
Max Q Clear Time (g_c+I1), s 16.3 90.8 57.9 19.6 71.5 79.5
Green Ext Time (p_c), s 0.0 0.0 4.2 0.0 11.9 0.0

Intersection Summary
HCM 2010 Ctrl Delay 113.3
HCM 2010 LOS F

Notes
* HCM 2010 computational engine requires equal clearance times for the phases crossing the barrier.



HCM Signalized Intersection Capacity Analysis
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 0 1942 31 59 919 361 298 15 330 0 0 193
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0
Lane Util. Factor 0.91 1.00 1.00 0.91 1.00 0.95 0.95 1.00 0.88
Frt 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85 0.85
Flt Protected 1.00 1.00 0.95 1.00 1.00 0.95 0.96 1.00 1.00
Satd. Flow (prot) 4848 1553 1805 4510 1468 1394 1429 1077 2137
Flt Permitted 1.00 1.00 0.95 1.00 1.00 0.95 0.96 1.00 1.00
Satd. Flow (perm) 4848 1553 1805 4510 1468 1394 1429 1077 2137
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 0 2111 34 64 999 392 324 16 359 0 0 210
RTOR Reduction (vph) 0 0 17 0 0 141 0 0 252 0 0 197
Lane Group Flow (vph) 0 2111 17 64 999 251 168 172 107 0 0 13
Heavy Vehicles (%) 5% 7% 4% 0% 15% 10% 23% 0% 50% 11% 0% 33%
Turn Type NA Perm Prot NA Perm Split NA Perm Perm
Protected Phases 6 5 2 4 4
Permitted Phases 6 2 4 8
Actuated Green, G (s) 65.1 65.1 12.0 83.1 83.1 20.9 20.9 20.9 8.0
Effective Green, g (s) 65.1 65.1 12.0 83.1 83.1 20.9 20.9 20.9 8.0
Actuated g/C Ratio 0.50 0.50 0.09 0.64 0.64 0.16 0.16 0.16 0.06
Clearance Time (s) 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0
Vehicle Extension (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 5.0
Lane Grp Cap (vph) 2427 777 166 2882 938 224 229 173 131
v/s Ratio Prot c0.44 0.04 c0.22 c0.12 0.12
v/s Ratio Perm 0.01 0.17 0.10 c0.01
v/c Ratio 0.87 0.02 0.39 0.35 0.27 0.75 0.75 0.62 0.10
Uniform Delay, d1 28.7 16.4 55.5 10.9 10.2 52.1 52.1 50.8 57.6
Progression Factor 0.37 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 3.9 0.0 2.0 0.3 0.7 13.9 13.7 7.4 0.7
Delay (s) 14.6 16.4 57.6 11.2 10.9 66.0 65.8 58.2 58.3
Level of Service B B E B B E E E E
Approach Delay (s) 14.7 13.2 62.0 58.3
Approach LOS B B E E

Intersection Summary
HCM 2000 Control Delay 23.5 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.74
Actuated Cycle Length (s) 130.0 Sum of lost time (s) 24.0
Intersection Capacity Utilization 68.0% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis
309: Typhoon Lagoon/Entrance 5 & Buena Vista Drive 8/22/2014
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 92 1292 58 113 1626 29 213 3 100 231 2 115
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.0 6.0 6.0 6.0 6.0 7.0 7.0 7.0 7.0 7.0
Lane Util. Factor 1.00 0.91 1.00 1.00 0.86 0.95 0.95 1.00 1.00 1.00
Frt 1.00 1.00 0.85 1.00 1.00 1.00 1.00 0.85 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00 0.95 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1308 4550 1538 1703 5470 1466 1477 1056 1289 1187
Flt Permitted 0.95 1.00 1.00 0.95 1.00 0.95 0.95 1.00 0.95 1.00
Satd. Flow (perm) 1308 4550 1538 1703 5470 1466 1477 1056 1289 1187
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 100 1404 63 123 1767 32 232 3 109 251 2 125
RTOR Reduction (vph) 0 0 39 0 2 0 0 0 96 0 98 0
Lane Group Flow (vph) 100 1404 24 123 1797 0 118 117 13 251 29 0
Heavy Vehicles (%) 38% 14% 5% 6% 19% 28% 17% 0% 53% 40% 0% 37%
Turn Type Prot NA Perm Prot NA Split NA Perm Split NA
Protected Phases 1 6 5 2 4 4 8 8
Permitted Phases 6 4
Actuated Green, G (s) 11.8 48.5 48.5 12.0 48.7 15.6 15.6 15.6 27.9 27.9
Effective Green, g (s) 11.8 48.5 48.5 12.0 48.7 15.6 15.6 15.6 27.9 27.9
Actuated g/C Ratio 0.09 0.37 0.37 0.09 0.37 0.12 0.12 0.12 0.21 0.21
Clearance Time (s) 6.0 6.0 6.0 6.0 6.0 7.0 7.0 7.0 7.0 7.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 4.0 4.0 4.0 4.0 4.0
Lane Grp Cap (vph) 118 1697 573 157 2049 175 177 126 276 254
v/s Ratio Prot 0.08 c0.31 0.07 c0.33 c0.08 0.08 c0.19 0.02
v/s Ratio Perm 0.02 0.01
v/c Ratio 0.85 0.83 0.04 0.78 0.88 0.67 0.66 0.10 0.91 0.11
Uniform Delay, d1 58.2 37.0 25.9 57.7 37.9 54.8 54.7 51.0 49.8 41.1
Progression Factor 1.00 1.00 1.00 0.99 0.98 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 39.9 4.8 0.1 21.1 5.4 10.7 9.8 0.5 31.7 0.3
Delay (s) 98.1 41.7 26.1 78.3 42.4 65.4 64.4 51.5 81.5 41.4
Level of Service F D C E D E E D F D
Approach Delay (s) 44.7 44.7 60.7 68.0
Approach LOS D D E E

Intersection Summary
HCM 2000 Control Delay 48.1 HCM 2000 Level of Service D
HCM 2000 Volume to Capacity ratio 0.88
Actuated Cycle Length (s) 130.0 Sum of lost time (s) 26.0
Intersection Capacity Utilization 66.9% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis
2: SR 536 WB Off Ramp Slip Ramp & BVD Off Ramp 8/22/2014
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 258 0 0 0 0 0 0 624 396 0 0 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.4 6.2 6.2
Lane Util. Factor 1.00 1.00 1.00
Frt 1.00 1.00 0.85
Flt Protected 0.95 1.00 1.00
Satd. Flow (prot) 1770 1863 1583
Flt Permitted 0.95 1.00 1.00
Satd. Flow (perm) 1770 1863 1583
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 280 0 0 0 0 0 0 678 430 0 0 0
RTOR Reduction (vph) 194 0 0 0 0 0 0 0 187 0 0 0
Lane Group Flow (vph) 86 0 0 0 0 0 0 678 243 0 0 0
Turn Type Prot NA Perm
Protected Phases 7 2
Permitted Phases 2
Actuated Green, G (s) 9.0 26.8 26.8
Effective Green, g (s) 9.0 26.8 26.8
Actuated g/C Ratio 0.19 0.57 0.57
Clearance Time (s) 5.4 6.2 6.2
Vehicle Extension (s) 3.5 3.5 3.5
Lane Grp Cap (vph) 336 1053 895
v/s Ratio Prot c0.05 c0.36
v/s Ratio Perm 0.15
v/c Ratio 0.25 0.64 0.27
Uniform Delay, d1 16.3 7.0 5.3
Progression Factor 1.00 1.00 1.00
Incremental Delay, d2 0.5 1.4 0.2
Delay (s) 16.8 8.5 5.5
Level of Service B A A
Approach Delay (s) 16.8 0.0 7.3 0.0
Approach LOS B A A A

Intersection Summary
HCM 2000 Control Delay 9.2 HCM 2000 Level of Service A
HCM 2000 Volume to Capacity ratio 0.55
Actuated Cycle Length (s) 47.4 Sum of lost time (s) 11.6
Intersection Capacity Utilization 55.6% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group



HCM 2010 Signalized Intersection Summary
15: World Center Dr & SR 536 8/22/2014
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (veh/h) 373 1286 388 335 1366 427 442 218 289 427 253 699
Number 5 2 12 1 6 16 3 8 18 7 4 14
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 186.3 182.7 186.3 186.3 184.5 186.3 184.5 175.5 190.0 174.3 186.3 182.7
Adj Flow Rate, veh/h 405 1398 422 364 1485 464 480 237 314 464 275 760
Adj No. of Lanes 1 3 1 1 3 1 1 1 0 1 1 1
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Percent Heavy Veh, % 2 4 2 2 3 2 3 10 10 9 2 4
Cap, veh/h 306 1330 422 260 1209 380 336 149 197 341 528 440
Arrive On Green 0.17 0.27 0.27 0.15 0.24 0.24 0.12 0.22 0.22 0.18 0.28 0.28
Sat Flow, veh/h 1774 4988 1583 1774 5036 1583 1757 686 909 1660 1863 1553
Grp Volume(v), veh/h 405 1398 422 364 1485 464 480 0 551 464 275 760
Grp Sat Flow(s),veh/h/ln 1774 1663 1583 1774 1679 1583 1757 0 1594 1660 1863 1553
Q Serve(g_s), s 25.9 40.0 28.7 22.0 36.0 36.0 17.3 0.0 32.5 26.5 18.6 42.5
Cycle Q Clear(g_c), s 25.9 40.0 28.7 22.0 36.0 36.0 17.3 0.0 32.5 26.5 18.6 42.5
Prop In Lane 1.00 1.00 1.00 1.00 1.00 0.57 1.00 1.00
Lane Grp Cap(c), veh/h 306 1330 422 260 1209 380 336 0 345 341 528 440
V/C Ratio(X) 1.32 1.05 1.00 1.40 1.23 1.22 1.43 0.00 1.60 1.36 0.52 1.73
Avail Cap(c_a), veh/h 306 1330 422 260 1209 380 336 0 345 341 528 440
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 62.0 55.0 28.4 64.0 57.0 57.0 47.2 0.0 58.8 47.4 45.2 53.8
Incr Delay (d2), s/veh 166.0 39.3 43.7 201.2 110.4 121.0 208.9 0.0 281.1 179.8 0.9 336.7
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 26.8 23.2 17.9 25.3 29.0 28.5 25.0 0.0 41.3 31.2 9.7 59.4
LnGrp Delay(d),s/veh 228.1 94.3 72.0 265.2 167.4 178.0 256.1 0.0 339.9 227.1 46.1 390.5
LnGrp LOS F F E F F F F F F D F
Approach Vol, veh/h 2225 2313 1031 1499
Approach Delay, s/veh 114.4 184.9 300.9 276.7
Approach LOS F F F F

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s 29.0 47.0 24.0 50.0 33.0 43.0 34.0 40.0
Change Period (Y+Rc), s 7.0 7.0 6.7 7.5 7.1 7.0 7.5 * 7.5
Max Green Setting (Gmax), s 22.0 40.0 17.3 42.5 25.9 36.0 26.5 * 32.5
Max Q Clear Time (g_c+I1), s 24.0 42.0 19.3 44.5 27.9 38.0 28.5 34.5
Green Ext Time (p_c), s 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Intersection Summary
HCM 2010 Ctrl Delay 199.1
HCM 2010 LOS F

Notes
* HCM 2010 computational engine requires equal clearance times for the phases crossing the barrier.



HCM 2010 Signalized Intersection Summary
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (veh/h) 472 412 969 941 356 311 899 1439 837 360 1279 472
Number 3 8 18 7 4 14 1 6 16 5 2 12
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 186.3 186.3 186.3 181.0 186.3 190.0 182.7 186.3 177.6 177.6 186.3 186.3
Adj Flow Rate, veh/h 519 453 0 1034 391 342 988 1581 0 396 1405 0
Adj No. of Lanes 2 1 1 2 2 0 2 2 1 1 2 1
Peak Hour Factor 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91
Percent Heavy Veh, % 2 2 2 5 2 2 4 2 7 7 2 2
Cap, veh/h 551 367 312 642 411 356 612 1188 507 250 1063 476
Arrive On Green 0.16 0.20 0.00 0.19 0.23 0.23 0.24 0.45 0.00 0.15 0.30 0.00
Sat Flow, veh/h 3442 1863 1583 3343 1798 1559 3375 3539 1509 1691 3539 1583
Grp Volume(v), veh/h 519 453 0 1034 385 348 988 1581 0 396 1405 0
Grp Sat Flow(s),veh/h/ln 1721 1863 1583 1672 1770 1588 1688 1770 1509 1691 1770 1583
Q Serve(g_s), s 31.3 41.4 0.0 40.3 45.0 45.5 38.1 70.5 0.0 31.1 63.1 0.0
Cycle Q Clear(g_c), s 31.3 41.4 0.0 40.3 45.0 45.5 38.1 70.5 0.0 31.1 63.1 0.0
Prop In Lane 1.00 1.00 1.00 0.98 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 551 367 312 642 404 363 612 1188 507 250 1063 476
V/C Ratio(X) 0.94 1.23 0.00 1.61 0.95 0.96 1.61 1.33 0.00 1.58 1.32 0.00
Avail Cap(c_a), veh/h 551 367 312 642 409 367 612 1188 507 250 1063 476
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.33 1.33 1.33 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 0.00 1.00 1.00 1.00 0.09 0.09 0.00 1.00 1.00 0.00
Uniform Delay (d), s/veh 87.2 84.3 0.0 84.8 79.9 80.1 79.7 58.1 0.0 89.4 73.4 0.0
Incr Delay (d2), s/veh 24.4 126.6 0.0 282.4 32.1 36.4 276.7 149.3 0.0 279.8 151.2 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 16.8 34.2 0.0 43.8 25.6 23.7 41.3 59.1 0.0 34.0 53.2 0.0
LnGrp Delay(d),s/veh 111.6 210.9 0.0 367.3 111.9 116.4 356.3 207.4 0.0 369.2 224.6 0.0
LnGrp LOS F F F F F F F F F
Approach Vol, veh/h 972 1767 2569 1801
Approach Delay, s/veh 157.9 262.2 264.7 256.4
Approach LOS F F F F

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s 45.0 70.0 40.3 54.7 38.0 77.0 47.0 48.0
Change Period (Y+Rc), s* 6.8999996* 6.8999996* 6.6999998* 6.6999998* 6.8999996 * 6.5* 6.6999998* 6.6000004
Max Green Setting (Gmax), s* 38.099998* 63.099998* 33.100002 * 48.5 * 31.1 * 70.5* 40.299999* 41.400002
Max Q Clear Time (g_c+I1), s 40.1 65.1 33.3 47.5 33.1 72.5 42.3 43.4
Green Ext Time (p_c), s 0.0 0.0 0.0 0.4 0.0 0.0 0.0 0.0

Intersection Summary
HCM 2010 Ctrl Delay 247.4
HCM 2010 LOS F

Notes
* HCM 2010 computational engine requires equal clearance times for the phases crossing the barrier.



HCM Signalized Intersection Capacity Analysis
17: SR 535 & Hotel Plaza Blvd/Hotel Plaza 8/22/2014
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 918 57 637 110 66 148 834 2109 90 128 2143 918
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.5 6.5 6.3 6.6 6.6 6.3 6.3 6.3 6.1 6.1 6.1
Lane Util. Factor 0.95 0.95 0.88 0.91 0.91 0.97 0.91 1.00 1.00 0.91 1.00
Frt 1.00 1.00 0.85 1.00 0.90 1.00 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 0.96 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1603 1621 2682 1595 2700 3367 4988 1583 1687 5036 1568
Flt Permitted 0.95 0.96 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (perm) 1603 1621 2682 1595 2700 3367 4988 1583 1687 5036 1568
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 966 60 671 116 69 156 878 2220 95 135 2256 966
RTOR Reduction (vph) 0 0 48 0 109 0 0 0 45 0 0 400
Lane Group Flow (vph) 512 514 623 104 128 0 878 2220 50 135 2256 566
Heavy Vehicles (%) 7% 4% 6% 3% 4% 21% 4% 4% 2% 7% 3% 3%
Turn Type Split NA pm+ov Split NA Prot NA Perm Prot NA Perm
Protected Phases 8 8 1 4 4 1 6 5 2
Permitted Phases 8 6 2
Actuated Green, G (s) 58.5 58.5 86.2 12.4 12.4 27.7 96.6 96.6 17.0 85.9 85.9
Effective Green, g (s) 58.5 58.5 86.2 12.4 12.4 27.7 96.6 96.6 17.0 85.9 85.9
Actuated g/C Ratio 0.28 0.28 0.41 0.06 0.06 0.13 0.46 0.46 0.08 0.41 0.41
Clearance Time (s) 6.5 6.5 6.3 6.6 6.6 6.3 6.3 6.3 6.1 6.1 6.1
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 446 451 1100 94 159 444 2294 728 136 2059 641
v/s Ratio Prot c0.32 0.32 0.07 c0.07 0.05 c0.26 0.45 0.08 c0.45
v/s Ratio Perm 0.16 0.03 0.36
v/c Ratio 1.15 1.14 0.57 1.11 0.80 1.98 0.97 0.07 0.99 1.10 0.88
Uniform Delay, d1 75.8 75.8 47.5 98.8 97.6 91.2 55.2 31.6 96.4 62.0 57.4
Progression Factor 1.00 1.00 1.00 1.00 1.00 0.76 0.60 0.33 1.02 0.46 0.94
Incremental Delay, d2 89.8 86.5 0.7 124.5 24.7 444.2 8.0 0.1 21.3 43.9 1.8
Delay (s) 165.6 162.3 48.2 223.3 122.3 513.7 41.1 10.6 120.0 72.4 55.6
Level of Service F F D F F F D B F E E
Approach Delay (s) 118.2 153.1 170.2 69.5
Approach LOS F F F E

Intersection Summary
HCM 2000 Control Delay 119.8 HCM 2000 Level of Service F
HCM 2000 Volume to Capacity ratio 1.24
Actuated Cycle Length (s) 210.0 Sum of lost time (s) 25.5
Intersection Capacity Utilization 119.9% ICU Level of Service H
Analysis Period (min) 15
c    Critical Lane Group



HCM 2010 Signalized Intersection Summary
18: I-4 WB on-ramp from SR 535 /I-4 WB off-ramp to SR 535 & SR 535 8/22/2014
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Movement NBL NBT NBR SBL SBT SBR NEL NET NER SWL SWT SWR
Lane Configurations
Volume (veh/h) 446 2249 0 0 2086 804 0 0 0 711 0 784
Number 1 6 16 5 2 12 7 4 14
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 186.3 186.3 0.0 0.0 186.3 186.3 181.0 0.0 184.5
Adj Flow Rate, veh/h 469 2367 0 0 2196 0 748 0 825
Adj No. of Lanes 1 3 0 0 5 1 2 0 2
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Percent Heavy Veh, % 2 2 0 0 2 2 5 0 3
Cap, veh/h 485 3453 0 0 2755 578 804 0 664
Arrive On Green 0.27 0.68 0.00 0.00 0.73 0.00 0.24 0.00 0.24
Sat Flow, veh/h 1774 5253 0 0 7898 1583 3343 0 2760
Grp Volume(v), veh/h 469 2367 0 0 2196 0 748 0 825
Grp Sat Flow(s),veh/h/ln 1774 1695 0 0 1509 1583 1672 0 1380
Q Serve(g_s), s 54.8 58.7 0.0 0.0 39.5 0.0 46.0 0.0 50.5
Cycle Q Clear(g_c), s 54.8 58.7 0.0 0.0 39.5 0.0 46.0 0.0 50.5
Prop In Lane 1.00 0.00 0.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 485 3453 0 0 2755 578 804 0 664
V/C Ratio(X) 0.97 0.69 0.00 0.00 0.80 0.00 0.93 0.00 1.24
Avail Cap(c_a), veh/h 511 3453 0 0 2755 578 804 0 664
HCM Platoon Ratio 1.00 1.00 1.00 1.00 2.00 2.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 0.00 0.00 0.13 0.00 1.00 0.00 1.00
Uniform Delay (d), s/veh 75.4 20.2 0.0 0.0 23.3 0.0 78.0 0.0 79.8
Incr Delay (d2), s/veh 30.8 1.1 0.0 0.0 0.3 0.0 17.0 0.0 121.9
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 31.1 27.8 0.0 0.0 16.1 0.0 23.2 0.0 30.5
LnGrp Delay(d),s/veh 106.1 21.4 0.0 0.0 23.6 0.0 95.1 0.0 201.6
LnGrp LOS F C C F F
Approach Vol, veh/h 2836 2196 1573
Approach Delay, s/veh 35.4 23.6 151.0
Approach LOS D C F

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 4 6
Phs Duration (G+Y+Rc), s 65.9 84.1 60.0 150.0
Change Period (Y+Rc), s 8.5 7.4 9.5 7.4
Max Green Setting (Gmax), s 60.5 73.6 50.5 142.6
Max Q Clear Time (g_c+I1), s 56.8 41.5 52.5 60.7
Green Ext Time (p_c), s 0.6 31.5 0.0 78.0

Intersection Summary
HCM 2010 Ctrl Delay 59.0
HCM 2010 LOS E



HCM 2010 Signalized Intersection Summary
19: SR 535 & I-4 EB off-ramp 8/22/2014
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (veh/h) 402 66 260 312 0 608 0 2596 312 387 1627 0
Number 7 4 14 3 8 18 5 2 12 1 6 16
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 184.5 166.7 168.1 177.6 0.0 179.2 0.0 186.3 168.1 182.7 184.5 0.0
Adj Flow Rate, veh/h 447 73 0 347 0 0 0 2884 347 430 1808 0
Adj No. of Lanes 2 2 1 2 0 1 0 3 1 2 3 0
Peak Hour Factor 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90
Percent Heavy Veh, % 3 14 13 7 0 6 0 2 13 4 3 0
Cap, veh/h 426 112 50 391 0 0 0 2784 952 437 3621 0
Arrive On Green 0.12 0.04 0.00 0.12 0.00 0.00 0.00 1.00 1.00 0.13 0.72 0.00
Sat Flow, veh/h 3408 3167 1429 3281 347 0 5253 1429 3375 5202 0
Grp Volume(v), veh/h 447 73 0 347 86.1 0 2884 347 430 1808 0
Grp Sat Flow(s),veh/h/ln 1704 1583 1429 1640 F 0 1695 1429 1688 1679 0
Q Serve(g_s), s 21.1 3.8 0.0 17.6 0.0 0.0 0.0 21.5 26.6 0.0
Cycle Q Clear(g_c), s 21.1 3.8 0.0 17.6 0.0 0.0 0.0 21.5 26.6 0.0
Prop In Lane 1.00 1.00 1.00 0.00 1.00 1.00 0.00
Lane Grp Cap(c), veh/h 426 112 50 391 0 2784 952 437 3621 0
V/C Ratio(X) 1.05 0.65 0.00 0.89 0.00 1.04 0.36 0.98 0.50 0.00
Avail Cap(c_a), veh/h 426 761 343 515 0 2784 952 437 3621 0
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 2.00 2.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 0.00 1.00 0.00 0.09 0.09 1.00 1.00 0.00
Uniform Delay (d), s/veh 73.9 80.5 0.0 73.3 0.0 0.0 0.0 73.4 10.4 0.0
Incr Delay (d2), s/veh 57.5 3.9 0.0 12.7 0.0 17.7 0.1 38.4 0.5 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 13.3 1.7 0.0 8.7 0.0 4.6 0.0 12.4 12.4 0.0
LnGrp Delay(d),s/veh 131.4 84.4 0.0 86.1 0.0 17.7 0.1 111.8 10.9 0.0
LnGrp LOS F F F F A F B
Approach Vol, veh/h 520 3231 2238
Approach Delay, s/veh 124.8 15.8 30.3
Approach LOS F B C

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 3 4 6 7
Phs Duration (G+Y+Rc), s 29.0 140.0 28.0 13.0 169.0 41.0
Change Period (Y+Rc), s* 7.1000004 6.5 7.9 7.0 6.5 7.9
Max Green Setting (Gmax), s * 21.9 92.5 26.5 40.6 121.5 21.1
Max Q Clear Time (g_c+I1), s 23.5 2.0 19.6 5.8 28.6 23.1
Green Ext Time (p_c), s 0.0 87.9 0.5 0.3 90.2 0.0

Intersection Summary
HCM 2010 Ctrl Delay 33.7
HCM 2010 LOS C

Notes
* HCM 2010 computational engine requires equal clearance times for the phases crossing the barrier.



HCM 2010 Signalized Intersection Summary
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (veh/h) 653 117 111 68 136 126 129 2129 68 70 1551 578
Number 3 8 18 7 4 14 1 6 16 5 2 12
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 161.0 165.0 190.0 190.0 186.3 190.0 177.6 186.3 190.0 184.5 171.2 166.7
Adj Flow Rate, veh/h 718 129 122 75 149 138 142 2340 75 77 1704 635
Adj No. of Lanes 1 1 0 0 1 0 1 3 0 1 3 1
Peak Hour Factor 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91
Percent Heavy Veh, % 18 2 2 2 2 2 7 2 2 3 11 14
Cap, veh/h 349 422 399 165 326 290 90 1685 54 59 1466 445
Arrive On Green 0.54 0.54 0.54 0.54 0.54 0.54 0.05 0.33 0.33 0.03 0.31 0.31
Sat Flow, veh/h 940 781 739 267 603 536 1691 5063 162 1757 4673 1417
Grp Volume(v), veh/h 718 0 251 362 0 0 142 1563 852 77 1704 635
Grp Sat Flow(s),veh/h/ln 940 0 1520 1405 0 0 1691 1695 1834 1757 1558 1417
Q Serve(g_s), s 70.4 0.0 19.1 24.0 0.0 0.0 11.2 69.9 69.9 7.1 65.9 65.9
Cycle Q Clear(g_c), s 113.5 0.0 19.1 43.1 0.0 0.0 11.2 69.9 69.9 7.1 65.9 65.9
Prop In Lane 1.00 0.49 0.21 0.38 1.00 0.09 1.00 1.00
Lane Grp Cap(c), veh/h 349 0 822 780 0 0 90 1128 611 59 1466 445
V/C Ratio(X) 2.05 0.00 0.31 0.46 0.00 0.00 1.57 1.39 1.39 1.30 1.16 1.43
Avail Cap(c_a), veh/h 349 0 822 780 0 0 90 1128 611 59 1466 445
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 0.00 1.00 1.00 0.00 0.00 1.00 1.00 1.00 0.68 0.68 0.68
Uniform Delay (d), s/veh 73.3 0.0 26.6 33.6 0.0 0.0 99.4 70.1 70.1 101.4 72.0 72.1
Incr Delay (d2), s/veh 484.4 0.0 0.1 0.3 0.0 0.0 304.8 179.0 187.5 194.8 78.4 201.5
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 67.3 0.0 8.0 14.0 0.0 0.0 12.9 60.8 67.2 6.7 39.0 50.7
LnGrp Delay(d),s/veh 557.7 0.0 26.7 33.9 0.0 0.0 404.2 249.1 257.5 296.2 150.5 273.6
LnGrp LOS F C C F F F F F F
Approach Vol, veh/h 969 362 2557 2416
Approach Delay, s/veh 420.1 33.9 260.5 187.5
Approach LOS F C F F

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 4 5 6 8
Phs Duration (G+Y+Rc), s 18.0 72.0 120.0 14.0 76.0 120.0
Change Period (Y+Rc), s 6.8* 6.1000004 6.5 6.9* 6.1000004 6.5
Max Green Setting (Gmax), s 11.2* 65.900002 113.5 7.1* 69.900002 113.5
Max Q Clear Time (g_c+I1), s 13.2 67.9 45.1 9.1 71.9 115.5
Green Ext Time (p_c), s 0.0 0.0 8.7 0.0 0.0 0.0

Intersection Summary
HCM 2010 Ctrl Delay 244.0
HCM 2010 LOS F

Notes
* HCM 2010 computational engine requires equal clearance times for the phases crossing the barrier.



HCM Signalized Intersection Capacity Analysis
307: Team Disney/Entrance 3 & Buena Vista Drive 8/22/2014

2030 No-Build 5:00 pm 6/6/2012 AM Peak-Hour Synchro 8 Report
SP Page 1

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 0 1882 99 86 1317 212 155 10 194 0 0 118
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0
Lane Util. Factor 0.91 1.00 1.00 0.91 1.00 0.95 0.95 1.00 0.88
Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85 0.85
Flt Protected 1.00 1.00 0.95 1.00 1.00 0.95 0.96 1.00 1.00
Satd. Flow (prot) 4848 1553 1805 4510 1468 1394 1439 1077 2137
Flt Permitted 1.00 1.00 0.95 1.00 1.00 0.95 0.96 1.00 1.00
Satd. Flow (perm) 4848 1553 1805 4510 1468 1394 1439 1077 2137
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 0 2046 108 93 1432 230 168 11 211 0 0 128
RTOR Reduction (vph) 0 0 34 0 0 57 0 0 190 0 0 122
Lane Group Flow (vph) 0 2046 74 93 1432 173 89 90 21 0 0 6
Confl. Peds. (#/hr) 103
Heavy Vehicles (%) 5% 7% 4% 0% 15% 10% 23% 0% 50% 11% 0% 33%
Turn Type NA Perm Prot NA Perm Split NA Perm Perm
Protected Phases 6 5 2 4 4
Permitted Phases 6 2 4 8
Actuated Green, G (s) 112.7 112.7 17.0 135.7 135.7 18.3 18.3 18.3 8.0
Effective Green, g (s) 112.7 112.7 17.0 135.7 135.7 18.3 18.3 18.3 8.0
Actuated g/C Ratio 0.63 0.63 0.09 0.75 0.75 0.10 0.10 0.10 0.04
Clearance Time (s) 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0
Vehicle Extension (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 5.0
Lane Grp Cap (vph) 3035 972 170 3400 1106 141 146 109 94
v/s Ratio Prot c0.42 c0.05 0.32 c0.06 0.06
v/s Ratio Perm 0.05 0.12 0.02 c0.00
v/c Ratio 0.67 0.08 0.55 0.42 0.16 0.63 0.62 0.20 0.06
Uniform Delay, d1 21.8 13.2 77.8 8.0 6.2 77.6 77.5 74.1 82.4
Progression Factor 0.12 0.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.7 0.1 4.4 0.4 0.3 9.9 8.6 1.2 0.6
Delay (s) 3.3 0.1 82.3 8.4 6.5 87.5 86.1 75.3 83.0
Level of Service A A F A A F F E F
Approach Delay (s) 3.1 12.0 80.6 83.0
Approach LOS A B F F

Intersection Summary
HCM 2000 Control Delay 15.8 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.62
Actuated Cycle Length (s) 180.0 Sum of lost time (s) 24.0
Intersection Capacity Utilization 70.5% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 237 1822 742 180 1413 126 88 2 162 134 4 58
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.0 6.0 6.0 6.0 6.0 7.0 7.0 7.0 7.0 7.0
Lane Util. Factor 1.00 0.91 1.00 1.00 0.86 0.95 0.95 1.00 1.00 1.00
Frt 1.00 1.00 0.85 1.00 0.99 1.00 1.00 0.85 1.00 0.86
Flt Protected 0.95 1.00 1.00 0.95 1.00 0.95 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1308 4550 1538 1703 5392 1466 1481 1056 1289 1211
Flt Permitted 0.95 1.00 1.00 0.95 1.00 0.95 0.95 1.00 0.95 1.00
Satd. Flow (perm) 1308 4550 1538 1703 5392 1466 1481 1056 1289 1211
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 258 1980 807 196 1536 137 96 2 176 146 4 63
RTOR Reduction (vph) 0 0 364 0 8 0 0 0 161 0 55 0
Lane Group Flow (vph) 258 1980 443 196 1665 0 49 49 15 146 12 0
Heavy Vehicles (%) 38% 14% 5% 6% 19% 28% 17% 0% 53% 40% 0% 37%
Turn Type Prot NA Perm Prot NA Split NA Perm Split NA
Protected Phases 1 6 5 2 4 4 8 8
Permitted Phases 6 4
Actuated Green, G (s) 38.8 89.9 89.9 25.0 76.1 15.2 15.2 15.2 23.9 23.9
Effective Green, g (s) 38.8 89.9 89.9 25.0 76.1 15.2 15.2 15.2 23.9 23.9
Actuated g/C Ratio 0.22 0.50 0.50 0.14 0.42 0.08 0.08 0.08 0.13 0.13
Clearance Time (s) 6.0 6.0 6.0 6.0 6.0 7.0 7.0 7.0 7.0 7.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 4.0 4.0 4.0 4.0 4.0
Lane Grp Cap (vph) 281 2272 768 236 2279 123 125 89 171 160
v/s Ratio Prot 0.20 c0.44 c0.12 0.31 c0.03 0.03 c0.11 0.01
v/s Ratio Perm 0.29 0.01
v/c Ratio 0.92 0.87 0.58 0.83 0.73 0.40 0.39 0.17 0.85 0.08
Uniform Delay, d1 69.0 39.9 31.7 75.4 43.4 78.1 78.0 76.5 76.3 68.4
Progression Factor 1.00 1.00 1.00 0.89 0.84 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 32.6 4.9 3.1 20.2 2.0 2.9 2.8 1.2 32.5 0.3
Delay (s) 101.7 44.9 34.8 87.6 38.5 80.9 80.8 77.7 108.8 68.7
Level of Service F D C F D F F E F E
Approach Delay (s) 47.0 43.7 78.9 96.2
Approach LOS D D E F

Intersection Summary
HCM 2000 Control Delay 49.4 HCM 2000 Level of Service D
HCM 2000 Volume to Capacity ratio 0.81
Actuated Cycle Length (s) 180.0 Sum of lost time (s) 26.0
Intersection Capacity Utilization 79.2% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group
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18: I-4 WB on-ramp from SR 535 /I-4 WB off-ramp to SR 535 & SR 535 8/22/2014
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Lane Group NBL NBT SBT SBR SWL SWR

Lane Group Flow (vph) 202 1672 1654 658 747 1137

v/c Ratio 0.84 0.68 0.74 0.71 0.53 0.98

Control Delay 64.2 25.3 27.7 15.9 38.7 71.0

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 64.2 25.3 27.7 15.9 38.7 71.0

Queue Length 50th (ft) 202 601 437 497 319 706

Queue Length 95th (ft) m199 m605 m465 m534 382 #881

Internal Link Dist (ft) 655 1299

Turn Bay Length (ft) 300 350 900

Base Capacity (vph) 275 2448 2223 930 1402 1160

Starvation Cap Reductn 0 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0

Reduced v/c Ratio 0.73 0.68 0.74 0.71 0.53 0.98

Intersection Summary

#    95th percentile volume exceeds capacity, queue may be longer.

     Queue shown is maximum after two cycles.

m    Volume for 95th percentile queue is metered by upstream signal.
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Lane Group NBL NBT SBT SBR SWL SWR

Lane Group Flow (vph) 272 1719 2267 525 1153 1084

v/c Ratio 0.92 0.62 0.90 0.66 0.95 1.07

Control Delay 74.8 17.2 43.8 5.9 73.7 106.0

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 74.8 17.2 43.8 5.9 73.7 106.0

Queue Length 50th (ft) 341 519 650 46 722 ~850

Queue Length 95th (ft) m298 m427 652 m55 #860 #1002

Internal Link Dist (ft) 655 1299

Turn Bay Length (ft) 300 350 900

Base Capacity (vph) 312 2772 2513 790 1219 1009

Starvation Cap Reductn 0 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0

Reduced v/c Ratio 0.87 0.62 0.90 0.66 0.95 1.07

Intersection Summary

~    Volume exceeds capacity, queue is theoretically infinite.

     Queue shown is maximum after two cycles.

#    95th percentile volume exceeds capacity, queue may be longer.

     Queue shown is maximum after two cycles.

m    Volume for 95th percentile queue is metered by upstream signal.
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Lane Group NBL NBT SBT SBR SWL SWR

Lane Group Flow (vph) 202 1672 1654 658 747 996

v/c Ratio 0.84 0.65 0.69 0.69 0.57 0.92

Control Delay 66.9 22.2 24.4 14.4 41.7 61.9

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 66.9 22.2 24.4 14.4 41.7 61.9

Queue Length 50th (ft) 202 600 405 497 328 585

Queue Length 95th (ft) m199 m605 m465 m534 382 680

Internal Link Dist (ft) 655 1299

Turn Bay Length (ft) 300 350 900

Base Capacity (vph) 275 2573 2408 953 1402 1160

Starvation Cap Reductn 0 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0

Reduced v/c Ratio 0.73 0.65 0.69 0.69 0.53 0.86

Intersection Summary

m    Volume for 95th percentile queue is metered by upstream signal.
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Lane Group NBL NBT SBT SBR SWL SWR

Lane Group Flow (vph) 272 1719 2267 525 1153 853

v/c Ratio 0.92 0.61 0.89 0.66 0.96 0.86

Control Delay 74.2 16.6 43.7 5.9 76.6 66.0

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 74.2 16.6 43.7 5.9 76.6 66.0

Queue Length 50th (ft) 341 519 650 46 722 557

Queue Length 95th (ft) m298 m427 652 m62 #860 660

Internal Link Dist (ft) 655 1299

Turn Bay Length (ft) 300 350 900

Base Capacity (vph) 312 2798 2552 796 1219 1009

Starvation Cap Reductn 0 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0

Reduced v/c Ratio 0.87 0.61 0.89 0.66 0.95 0.85

Intersection Summary

#    95th percentile volume exceeds capacity, queue may be longer.

     Queue shown is maximum after two cycles.

m    Volume for 95th percentile queue is metered by upstream signal.
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Lane Group EBL NBT NBR

Lane Group Flow (vph) 135 225 185

v/c Ratio 0.15 0.21 0.19

Control Delay 0.4 6.3 1.9

Queue Delay 0.0 0.0 0.0

Total Delay 0.4 6.3 1.9

Queue Length 50th (ft) 0 22 0

Queue Length 95th (ft) 0 46 17

Internal Link Dist (ft) 996

Turn Bay Length (ft) 500

Base Capacity (vph) 1282 1863 1583

Starvation Cap Reductn 0 0 0

Spillback Cap Reductn 0 0 0

Storage Cap Reductn 0 0 0

Reduced v/c Ratio 0.11 0.12 0.12

Intersection Summary
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Lane Group EBL NBT NBR

Lane Group Flow (vph) 202 302 201

v/c Ratio 0.25 0.34 0.23

Control Delay 0.8 7.3 2.0

Queue Delay 0.0 0.0 0.0

Total Delay 0.8 7.3 2.0

Queue Length 50th (ft) 0 32 0

Queue Length 95th (ft) 0 63 18

Internal Link Dist (ft) 899

Turn Bay Length (ft) 500

Base Capacity (vph) 1226 1851 1574

Starvation Cap Reductn 0 0 0

Spillback Cap Reductn 0 0 0

Storage Cap Reductn 0 0 0

Reduced v/c Ratio 0.16 0.16 0.13

Intersection Summary
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Lane Group NBL NBT SBT SBR SWL SWR

Lane Group Flow (vph) 422 2154 1860 778 685 752

v/c Ratio 0.93 0.63 0.66 0.82 0.88 1.16

Control Delay 62.4 8.2 25.1 17.4 79.3 145.7

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 62.4 8.2 25.1 17.4 79.3 145.7

Queue Length 50th (ft) 458 438 455 715 430 ~629

Queue Length 95th (ft) m309 m231 m470 m665 #516 #777

Internal Link Dist (ft) 655 1299

Turn Bay Length (ft) 300 350 900

Base Capacity (vph) 498 3441 2826 954 781 646

Starvation Cap Reductn 0 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0

Reduced v/c Ratio 0.85 0.63 0.66 0.82 0.88 1.16

Intersection Summary

~    Volume exceeds capacity, queue is theoretically infinite.

     Queue shown is maximum after two cycles.

#    95th percentile volume exceeds capacity, queue may be longer.

     Queue shown is maximum after two cycles.

m    Volume for 95th percentile queue is metered by upstream signal.
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Lane Group NBL NBT SBT SBR SWL SWR

Lane Group Flow (vph) 320 1779 2451 574 849 1042

v/c Ratio 0.94 0.59 0.90 0.69 0.81 1.21

Control Delay 70.7 9.4 37.7 2.9 67.5 156.9

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 70.7 9.4 37.7 2.9 67.5 156.9

Queue Length 50th (ft) 361 370 624 20 507 ~895

Queue Length 95th (ft) m319 m298 m617 m14 593 #1048

Internal Link Dist (ft) 655 1299

Turn Bay Length (ft) 300 350 900

Base Capacity (vph) 358 3040 2712 834 1044 864

Starvation Cap Reductn 0 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0

Reduced v/c Ratio 0.89 0.59 0.90 0.69 0.81 1.21

Intersection Summary

~    Volume exceeds capacity, queue is theoretically infinite.

     Queue shown is maximum after two cycles.

#    95th percentile volume exceeds capacity, queue may be longer.

     Queue shown is maximum after two cycles.

m    Volume for 95th percentile queue is metered by upstream signal.
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Lane Group NBL NBT SBT SBR SWL SWR

Lane Group Flow (vph) 422 2154 1860 778 685 541

v/c Ratio 0.93 0.62 0.64 0.81 0.92 0.88

Control Delay 63.6 7.4 24.0 16.6 86.4 83.8

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 63.6 7.4 24.0 16.6 86.4 83.8

Queue Length 50th (ft) 458 438 455 715 430 370

Queue Length 95th (ft) m309 m231 m470 m665 #516 455

Internal Link Dist (ft) 655 1299

Turn Bay Length (ft) 300 350 900

Base Capacity (vph) 498 3497 2909 965 781 646

Starvation Cap Reductn 0 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0

Reduced v/c Ratio 0.85 0.62 0.64 0.81 0.88 0.84

Intersection Summary

#    95th percentile volume exceeds capacity, queue may be longer.

     Queue shown is maximum after two cycles.

m    Volume for 95th percentile queue is metered by upstream signal.
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2020 Build  6/6/2012 PM Peak-Hour Synchro 8 Report

SP Page 1

Lane Group NBL NBT SBT SBR SWL SWR

Lane Group Flow (vph) 320 1779 2451 574 849 805

v/c Ratio 0.94 0.58 0.89 0.68 0.83 0.95

Control Delay 71.7 8.9 36.6 2.8 69.5 85.3

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 71.7 8.9 36.6 2.8 69.5 85.3

Queue Length 50th (ft) 361 370 624 20 507 557

Queue Length 95th (ft) m319 m298 m617 m14 593 #697

Internal Link Dist (ft) 655 1299

Turn Bay Length (ft) 300 350 900

Base Capacity (vph) 358 3076 2765 843 1044 864

Starvation Cap Reductn 0 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0

Reduced v/c Ratio 0.89 0.58 0.89 0.68 0.81 0.93

Intersection Summary

#    95th percentile volume exceeds capacity, queue may be longer.

     Queue shown is maximum after two cycles.

m    Volume for 95th percentile queue is metered by upstream signal.



Queues

32: SR 536 WB Off Ramp Slip Ramp & BVD Off Ramp 8/22/2014

2020 Build 5:00 pm 6/6/2012 AM Peak-Hour Synchro 8 Report

SP Page 1

Lane Group EBL NBT NBR

Lane Group Flow (vph) 179 292 277

v/c Ratio 0.22 0.32 0.30

Control Delay 0.6 7.1 2.0

Queue Delay 0.0 0.0 0.0

Total Delay 0.6 7.1 2.0

Queue Length 50th (ft) 0 30 0

Queue Length 95th (ft) 0 60 21

Internal Link Dist (ft) 971

Turn Bay Length (ft) 500

Base Capacity (vph) 1222 1826 1557

Starvation Cap Reductn 0 0 0

Spillback Cap Reductn 0 0 0

Storage Cap Reductn 0 0 0

Reduced v/c Ratio 0.15 0.16 0.18

Intersection Summary



Queues

32: SR 536 WB Off Ramp Slip Ramp & BVD Off Ramp 8/22/2014

2020 Build  6/6/2012 PM Peak-Hour Synchro 8 Report

SP Page 1

Lane Group EBL NBT NBR

Lane Group Flow (vph) 271 425 282

v/c Ratio 0.39 0.48 0.31

Control Delay 2.1 8.4 1.9

Queue Delay 0.0 0.0 0.0

Total Delay 2.1 8.4 1.9

Queue Length 50th (ft) 0 48 0

Queue Length 95th (ft) 9 92 21

Internal Link Dist (ft) 1208

Turn Bay Length (ft) 500

Base Capacity (vph) 1170 1863 1583

Starvation Cap Reductn 0 0 0

Spillback Cap Reductn 0 0 0

Storage Cap Reductn 0 0 0

Reduced v/c Ratio 0.23 0.23 0.18

Intersection Summary



Queues

18: I-4 WB on-ramp from SR 535 /I-4 WB off-ramp to SR 535 & SR 535 8/22/2014

2030 No-Build 5:00 pm 6/6/2012 AM Peak-Hour Synchro 8 Report

SP Page 1

Lane Group NBL NBT SBT SBR SWL SWR

Lane Group Flow (vph) 469 2367 2196 846 748 825

v/c Ratio 0.96 0.69 0.80 0.91 0.93 1.24

Control Delay 60.8 14.2 38.4 27.2 96.6 183.3

Queue Delay 0.0 0.0 0.0 1.0 0.0 0.0

Total Delay 60.8 14.2 38.4 28.2 96.6 183.3

Queue Length 50th (ft) 576 990 708 904 529 ~801

Queue Length 95th (ft) m368 m397 m676 m792 #648 #954

Internal Link Dist (ft) 655 1299

Turn Bay Length (ft) 300 350 900

Base Capacity (vph) 509 3452 2729 933 801 663

Starvation Cap Reductn 0 0 0 16 0 0

Spillback Cap Reductn 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0

Reduced v/c Ratio 0.92 0.69 0.80 0.92 0.93 1.24

Intersection Summary

~    Volume exceeds capacity, queue is theoretically infinite.

     Queue shown is maximum after two cycles.

#    95th percentile volume exceeds capacity, queue may be longer.

     Queue shown is maximum after two cycles.

m    Volume for 95th percentile queue is metered by upstream signal.



Queues

18: I-4 WB on-ramp from SR 535 /I-4 WB off-ramp to SR 535 & SR 535 8/22/2014

2030 No-Build  6/6/2012 PM Peak-Hour Synchro 8 Report

SP Page 1

Lane Group NBL NBT SBT SBR SWL SWR

Lane Group Flow (vph) 448 2096 2747 595 760 852

v/c Ratio 0.98 0.60 0.96 0.71 0.98 1.33

Control Delay 67.6 5.7 44.1 5.4 102.0 211.7

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 67.6 5.7 44.1 5.4 102.0 211.7

Queue Length 50th (ft) 546 350 906 117 519 ~820

Queue Length 95th (ft) m379 m186 m876 m120 #657 #972

Internal Link Dist (ft) 655 1299

Turn Bay Length (ft) 300 350 900

Base Capacity (vph) 464 3470 2872 838 777 643

Starvation Cap Reductn 0 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0

Reduced v/c Ratio 0.97 0.60 0.96 0.71 0.98 1.33

Intersection Summary

~    Volume exceeds capacity, queue is theoretically infinite.

     Queue shown is maximum after two cycles.

#    95th percentile volume exceeds capacity, queue may be longer.

     Queue shown is maximum after two cycles.

m    Volume for 95th percentile queue is metered by upstream signal.



Queues

18: I-4 WB on-ramp from SR 535 /I-4 WB off-ramp to SR 535 & SR 535 8/22/2014

2030 Build 5:00 pm 6/6/2012 AM Peak-Hour Synchro 8 Report

SP Page 1

Lane Group NBL NBT SBT SBR SWL SWR

Lane Group Flow (vph) 469 2367 2196 846 748 441

v/c Ratio 0.96 0.68 0.79 0.90 0.95 0.68

Control Delay 61.4 13.6 37.6 26.7 100.5 78.8

Queue Delay 0.0 0.0 0.0 0.9 0.0 0.0

Total Delay 61.4 13.6 37.6 27.5 100.5 78.8

Queue Length 50th (ft) 576 990 708 904 529 318

Queue Length 95th (ft) m368 m397 m676 m792 #648 393

Internal Link Dist (ft) 655 1299

Turn Bay Length (ft) 300 350 900

Base Capacity (vph) 509 3476 2765 938 801 663

Starvation Cap Reductn 0 0 0 16 0 0

Spillback Cap Reductn 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0

Reduced v/c Ratio 0.92 0.68 0.79 0.92 0.93 0.67

Intersection Summary

#    95th percentile volume exceeds capacity, queue may be longer.

     Queue shown is maximum after two cycles.

m    Volume for 95th percentile queue is metered by upstream signal.



Queues

18: I-4 WB on-ramp from SR 535 /I-4 WB off-ramp to SR 535 & SR 535 8/22/2014

2030 Build  6/6/2012 PM Peak-Hour Synchro 8 Report

SP Page 1

Lane Group NBL NBT SBT SBR SWL SWR

Lane Group Flow (vph) 448 2096 2747 595 760 601

v/c Ratio 0.98 0.60 0.96 0.71 0.98 0.93

Control Delay 67.6 5.7 44.1 5.4 102.0 96.9

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 67.6 5.7 44.1 5.4 102.0 96.9

Queue Length 50th (ft) 546 350 906 117 519 447

Queue Length 95th (ft) m379 m186 m876 m120 #657 #577

Internal Link Dist (ft) 655 1299

Turn Bay Length (ft) 300 350 900

Base Capacity (vph) 464 3470 2872 838 777 643

Starvation Cap Reductn 0 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0

Reduced v/c Ratio 0.97 0.60 0.96 0.71 0.98 0.93

Intersection Summary

#    95th percentile volume exceeds capacity, queue may be longer.

     Queue shown is maximum after two cycles.

m    Volume for 95th percentile queue is metered by upstream signal.



Queues

2: SR 536 WB Off Ramp Slip Ramp & BVD Off Ramp 8/22/2014

2030 Build 5:00 pm 6/6/2012 AM Peak-Hour Synchro 8 Report

SP Page 1

Lane Group EBL NBT NBR

Lane Group Flow (vph) 202 529 357

v/c Ratio 0.35 0.53 0.35

Control Delay 2.0 8.2 1.7

Queue Delay 0.0 0.0 0.0

Total Delay 2.0 8.2 1.7

Queue Length 50th (ft) 0 65 0

Queue Length 95th (ft) 7 115 21

Internal Link Dist (ft) 971

Turn Bay Length (ft) 500

Base Capacity (vph) 1031 1816 1552

Starvation Cap Reductn 0 0 0

Spillback Cap Reductn 0 0 0

Storage Cap Reductn 0 0 0

Reduced v/c Ratio 0.20 0.29 0.23

Intersection Summary



Queues

2: SR 536 WB Off Ramp Slip Ramp & BVD Off Ramp 8/22/2014

2030 Build  6/6/2012 PM Peak-Hour Synchro 8 Report

SP Page 1

Lane Group EBL NBT NBR

Lane Group Flow (vph) 280 678 430

v/c Ratio 0.53 0.65 0.40

Control Delay 9.6 10.6 1.8

Queue Delay 0.0 0.0 0.0

Total Delay 9.6 10.6 1.8

Queue Length 50th (ft) 9 95 0

Queue Length 95th (ft) 73 232 28

Internal Link Dist (ft) 1208

Turn Bay Length (ft) 500

Base Capacity (vph) 904 1650 1451

Starvation Cap Reductn 0 0 0

Spillback Cap Reductn 0 0 0

Storage Cap Reductn 0 0 0

Reduced v/c Ratio 0.31 0.41 0.30

Intersection Summary
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ORDINANCE/RESOLUTION NO. 554 
 
 

AN ORDINANCE/RESOLUTION OF THE REEDY CREEK 
IMPROVEMENT DISTRICT, FLORIDA, MODIFYING THE 
5-YEAR SCHEDULE OF CAPITAL IMPROVEMENTS OF 
THE CAPITAL IMPROVEMENTS ELEMENT OF THE 
COMPREHENSIVE PLAN AS REQUIRED BY SECTION 
163.3177(3)(b), FLORIDA STATUTES; PROVIDING AN 
EFFECTIVE DATE. 

 
 

WHEREAS, the Reedy Creek Improvement District proposes to update the 5-
Year Schedule of Capital Improvements of the Capital Improvements Element of its 
Comprehensive Plan in accordance with Section 163.3177(3)(b), Florida Statutes; and 
 

WHEREAS, the modifications are not deemed to be an amendment to the 
Comprehensive Plan; and 
 

WHEREAS, the Reedy Creek Improvement District further considered all oral 
and written comments received prior to and during public hearings. 
 
 NOW, THEREFORE, BE IT RESOLVED AND ORDAINED by the Board of 
Supervisors of the Reedy Creek Improvement District, on this 25th day of June, 2014, 
as follows: 
 

SECTION ONE:  This Ordinance/Resolution is enacted to carry out the purpose 
and intent of, and exercise the authority set out in Chapters 163 and 166, Florida 
Statutes, and the provisions of the Reedy Creek Improvement District Comprehensive 
Plan. 
 

SECTION TWO:  The attached Exhibit “A” is the 5-Year Schedule of Capital 
Improvements of the Capital Improvements Element of the Comprehensive Plan. 
 

SECTION THREE:  The 5-Year Schedule of Capital Improvements is hereby 
amended. 
 

SECTION FOUR:  If any provision or portion of this Ordinance/Resolution is 
declared by any court of competent jurisdiction to be void, unconstitutional, or 
unenforceable, then all remaining provisions and portions of this Ordinance/Resolution 
remain in full force and effect. 
 

SECTION FIVE:  A certified copy of this enacting Ordinance/Resolution as well 
as certified copies of Exhibit “A” shall be filed with the Clerk of the Reedy Creek 
Improvement District. 
 



SECTION SIX:  Effective Date.  This Resolution shall become effective 
immediately upon final passage and adoption. 
 
 REEDY CREEK IMPROVEMENT DISTRICT 
 
 By: ________________________________ 
  Donald R. Greer 
  President of the Board of Supervisors 

ATTESTED: 
 
By: ______________________________ 
 Bill Warren 
 District Administrator and 
 Secretary of the Board of Supervisors 
 

 

Passed and Adopted on 1st Reading ____________________ 
Publication After 1st Reading ____________________ 
Passed and Adopted on 2nd Reading ____________________ 
Final Publication ____________________ 
Effective Date: ____________________ 
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EXHIBIT “A” 
 
 
Table 9-8:  Five Year Schedule of Capital Improvements for Roads (in thousands) 

Project Description 
Funding 
Source 2014 2015 2016 2017 2018 2019 Total 

Consistency 
with Other 

Plan 
Elements 

RCID Projects 

1 

Buena Vista Drive (BVD) Corridor 
Roadway improvements including the widening of BVD 
between Downtown Disney/Disney Springs intersection 
2 and Bonnet Creek Parkway from of a six-lane divided 
urban road to an eight-lane urban road with two lanes 
serving as bus lanes. 

Bond Funds 
(On Hand) 

 

15,026 27,653 21,464 6,506 0 0 70,649 Transportation 
Element 
Policies 2.1 
and 5.1 

I-4 Ramp and Grade Separated Interchange at BVD
Construction of a new slip ramp off of the existing I-4 
westbound 536 ramp and a grade separated 
interchange over BVD with access from eastbound 
BVD, access to and from the parking garage, and 
access to eastbound BVD. 

Bond Funds 

(On Hand) 

6,035 27,817 2,746 0 0 0 36,598 Transportation 
Element 
Policies 2.1 
and 5.1 

Epcot Center Drive Interchange 
Capacity improvements at the Buena Vista Drive and 
Epcot Center Drive Interchange. 

Bond Funds 

(On Hand) 

250 7,653 57,936 34,161 0 0 100,000 Transportation 
Element 
Policies 2.1 
and 5.1 

Total Roads  $21,311 $63,123 $82,146 $40,667   $207,247  

FDOT Five Year Work Program 

I-4 Orange County Master Plan 
Advance Right-of-Way Acquisition 

Local Funds, 
R/W and Bridge 
Bonds, State 
100%, Federal  

24,462 28,373 0 0 0 0 52,835  

I-4 From West of CR 532 to East of SR 522 (Osceola 
Parkway) 
Add lanes and reconstruct – PE Consultant 

Federal 0 1,870 2,920 0 0 0 4,790  

Total Roads  $24,462 $30,243 $2,920 $0 $0  $57,625  
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Table 9-9:  Five Year Schedule of Capital Improvements for Potable and Reuse Water (in thousands) 

# Project Description Funding Source 2014 2015 2016 2017 2018 2019 Total 

Consistency 
with Other Plan 

Elements 

Flamingo Crossings (Potable Water) 
Extension of distribution mains for Phase 2B and Phase 
3. $390,000 moved from 2014 to 2020 

Bond Funds.(On 
Hand) or Net 
Revenues 

0 0 0  0 0 0 Infrastructure 
Element Policies 
1.2. 1.3, and 1.4 

PS-D 2MG Reservoir – (Potable Water) installation of 
in-ground tank. Moved from 2013 to 2017 

Bond Funds.(On 
Hand) or Net 
Revenues 

0 0 0 2,000 0 0 2,000 Infrastructure 
Element Policies 
1.2. 1.3, and 1.4 

Alternative Water Supply Share of regional supply 
project 

Bond Funds.(On 
Hand) or Net 
Revenues 

0 0 5,000 0 0 0 5,000 Infrastructure 
Element Policies 
4.9 

Reclaimed Water Conversions (WSFWP) 
Installation or extension of distribution mains. 
Rescheduled to commence in 2016 rather than in 2011. 
(1,000 LF of 8-inch main on 7 Seas Dr., 4-inch & 6-inch 
mains on Buena Vista Dr.,6-inch main extensions on 
World Dr., 12-inch main along Epcot Resorts Blvd. from 
World Dr., 4-inch, 6-inch, & 8-inch main extensions on 
Hotel Plaza Blvd., 16-inch main on Vacation Club Way, 
and 8-inch main extension on Golf Dr. 

Bond Funds.(On 
Hand) or Net 
Revenues 

0 0 3,040 100 800 0 3,940 Infrastructure 
Element Policy 
5.1, 5.2 and 5.5 

Flamingo Crossings (Reuse) 
Extension of distribution mains. $320,000 moved from 
2014 to 2020. 

Bond Funds.(On 
Hand) or Net 
Revenues 

0 0 0 0 0 0 0 Infrastructure 
Element Policy 
5.1 and 5.2 

Total Potable and Reuse Water  $0 $0 $8,040 $2,100 $800 $0 $10,940  
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Table 9-10:  Five Year Schedule of Capital Improvements for Sanitary Sewer (in thousands) 

Project Description Funding Source 2014 2015 2016 2017 2018 2019 Total 

Consistency 
with Other Plan 

Elements 

Flamingo Crossings 
Extension of distribution mains for Phase 2B and Phase 
3. $420,000 moved from 2014 to 2020 

Bond Funds.(On 
Hand) or Net 
Revenues 

0 0 0 0 0 0 0 Infrastructure 
Element Policies 
6.2. and 6.3 

Lift Station 1 Replacement  1,400      1,400 Infrastructure 
Element Policies 
6.2. and 6.3 

Wastewater Treatment Plant Expansion 
Increase plant capacity from 15 MGD to 20 MGD. The 
commencement of this project has been delayed from 
2012 to 2013 due to a current lack of need/demand for 
services. 

Bond Funds 6,000 0 0 0 0 0 6,000 Infrastructure 
Element Policies 
6.2. and 5.3 

Total Sanitary Sewer  $7,400 $0 $0 $0 $0 $0 $7,400  

 

Table 9-11:  Five Year Schedule of Capital Improvements for Solid Waste (in thousands) 
For the period 2014 through 2019, no new capital improvement projects are needed in order to provide adequate service and maintain the adopted level of service 
standard for solid waste. 

Project Description Funding Source 2014 2015 2016 2017 2018 2019 Total 

Consistency 
with Other Plan 

Elements 

N/A N/A 0 0 0 0 0 0 0 N/A 

Total Solid Waste  $0 $0 $0 $0 $0 $0 $0  

 

Table 9-12:  Five Year Schedule of Capital Improvements for Stormwater Management (in thousands) 
For the period 2014 through 2019, no new capital improvement projects are needed in order to provide adequate service and maintain the adopted level of service 
standard for stormwater management. 

Project Description Funding Source 2014 2015 2016 2017 2018 2019 Total 

Consistency 
with Other Plan 

Elements 

N/A N/A 0 0 0 0 0 0 0 N/A 

Total Stormwater Management  $0 $0 $0 $0 $0 $0 $0  

 



MetroPlan Orlando
Transportation Improvement Program
 Locally Funded Highway Projects

 Reedy Creek Improvement District  

            Project Description  
Historic Estimated

Cost Future Total
 Prior to Cost After Project  

Project Project Name or Length  2030 LRTP 2014/15 Funding Project 2018/19 Cost Responsible
Number Designation From To (Miles) Work Description Reference ($000's) 2014/15 2015/16 2016/17 2017/18 2018/19 Sources Phases ($000's) ($000's) Agency

RCID-1 SR 536 Slip Ramp SR 536 W of I-4  Buena Vista Dr. 0.59 New Single Lane Ramp Not in LRTP 2,172 0 0 0 0 RCID CST RCID

1,207 2,172 0 0 0 0 Total 0 3,379

July 2014 V-13

2014/15-2018/19
Project Status and Cost

($000's)



 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Appendix G – Environmental Analysis Supporting Documentation 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 



DEPARTMENT OF THE ARMY 
JACKSONVILLE DISTRICT CORPS OF ENGINEERS 

400 HIGH POINT DRIVE, SUITE 600 

COCOA, FLORIDA 32926 

REPLY TO 
ATIENTIONOF 

Regulatory Division 
North Permits Branch 
Cocoa Permits Section 
SAJ-1991-01901 (SP-TSD) 
Modification# 82 

Walt Disney lmagineering 
C/o Mr. Jim Yawn 
PO Box 10321 

April 30, 2014 

Lake Buena Vista, FL 32830-0321 
Email address: Jim.Yawn@disney.com 

Dear Mr. Yawn: 

The U.S. Army Corps of Engineers (Corps) has completed the review and evaluation 
of your modification request received on April 18, 2014, in which you asked for a 
modification to the Walt Disney World (WOW) Company permit SAJ-1991-01901 , Long 
Term Permit (LTP). 

Modification # 82 is identified as BVD Corridor Project. Modification # 82 authorizes 
1.11 acres of wetland impact to Wetland 9.70, for the construction of an electric 
substation in association with the improvements associated with BVD Corridor Project. 
Modification# 82 also includes 1.33 acres of impact to Wetland 9.78, 1.91 acres of 
wetland impact to Wetland 9. 80A, and 1.12 acres of surface water impact to the L-
1 01 Canal for the construction of the 1-4 Slip Ramp and Pond B Stormwater Pond 
expansion associated with the Buena Vista Drive Widening Projects. Mitigation to offset 
the 4.35 acres of forested wetland impacts has been accounted for in the Disney Long 
Term Permit (LTP). Specifically, Modification# 77 authorized the trade of 22.87 acres 
of wetland impacts that are not going to be utilized in exchange for future wetland 
impacts associated with the Disney LTP. 

Wetland type: Acreage Mod Mod 80 Mod 81 Mod 82 Remaining 
Traded 79 W9.65 W1.6G W9.70, Acreage 

1n Mod 77 w W9.78 available 
1.6G W9.80A 

618 Shrub wetland 4.29 1.3 2.46 0.53 
622 Pond Pine 0.44 0.44 0 
630 Wetland Forested Mixed 16.28 3.68 3.86 6.99 1.73 0.02 
641 Freshwater Marsh 1.86 1.70 0.16 0 
Total Acreage 22.87 0.55 



-2-

The project described above and in the attached exhibits has been evaluated and 
found to have minimal environmental impact. The permit is hereby modified in 
accordance with your request. You should attach this letter and the attached modified 
exhibits to the permit. All other conditions of the permit remain in full force and effect. If 
you have any questions concerning this permit modification, please contact Tamy Dabu 
at the letterhead address, by telephone at 321-504-3771 extension 11 or by electronic 
mail at tamy.s.dabu@usace.army.mil . 

Thank you for your cooperation with our permit program. The Corps Jacksonville 
District Regulatory Division is committed to improving service to our customers. We 
strive to perform our duty in a friendly and timely manner while working to preserve our 
environment. We invite you to take a few minutes to visit the following link and 
complete our automated Customer Service Survey: 

http://corpsmapu.usace.army.mil/cm apex/f?p=regulatory survey 

Your input is appreciated- favorable or otherwise. 

BY AUTHORITY OF THE SECRETARY 

Enclosures. 
Copy Furnished: CESAJ-RD-PE 

C. Alan M. Dodd .~-~ 
-cv-colonel, U.S. Army 

District Commander 
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o.u. Impact ACOE Wetland 
Landuse 

Number Number System Number 

861 Wetland 9.70 630 

862 Wetland 9.78 625 

863 Wetland 9.78 625 

864 Wetland 9.80A 625 

31a 865 Wetland 9.798 524 

865 Wetland 9.798 S24 

31a 866 Wetland9.77 513 

866 Wetland 9.77 513 

867 -- ~e_t!a_n~ ~-1~~ __ 513 
---·--····-

Exhibit 12. BVD Corridor - ACOE Impact Summary 

Wetlands 

FWCCS Description 
Permitted 

Actual Wetland 
Wetland Impact 

Impact Acreage 
perO.U. 

WETLAND FORESTED MIXED 0.00 1.11 

WET PINELANDS ·HYDRIC PINE 0.00 0.46 

WET PINE LANDS · HYDRIC PINE 0.00 0.87 

WET PINELANDS ·HYDRIC PINE 0.00 1.91 

LAKES LESS THAN 10 ACRES 0.00 0.03 

LAKES LESS THAN 10 ACRES 0.00 0.19 

CANALS 0.00 0.08 

CANALS 0.00 0.20 

CANALS o.oo 0.62 
-

APR 2 8 1014 

Traded 

Acreage 

1.11 

0.46 

0.87 

1.91 

0.00 

0.00 

0.00 

0.00 

0.00 

Previous 
Remaining Permitted 

Impact 
Impact/Created Acreage 

0.00 0.00 0% 

0.00 0.00 0% 

0.00 0.00 0% 

0.00 0.00 0% 

0.00 0.00 0% 

0.00 0.00 0% 

0.00 0.00 0% 

0.00 0.00 0% 
0.00 0.00 0% 

-
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SW Utility Su.rplus Miticatlon (MOD lf77) 

Impact ACOE Wetland 
Land use FlUCCS Description 

Number System Number 

287 Wetland 24.18 630 WETLAND FORESTED MIXED 

287 Wetland 24.1Q1 641 FRESHWATER MARSH 
287 Wetland 24.1Q2 641 FRESHWATER MARSH 

288 Wetland 24.18 630 WETLAND FORESTED MIXED 

290 wetland 24.18 630 WETLAND FORESTED MIXED 

291 Wetland 24.1a 630 WETLAND FORESTED MIXED 

293 Wetland 24.18 630 WETLAND FORESTED MIXED 

293 Wetland 24.1R 622 POND PINE 

295 Wetland 24.3 641 FRESHWATER MARSH 

297 Wetland 24 lB 630 WETLAND FORESTED MIXED 

298 Wetland 24.5A 630 WETLAND FORESTED MIXED 

298 Wetland 24.58 618 SHRUB WETLAND 

298 Wetland 24.5C 641 FRESHWATER MARSH 

298 Wetland 24.50 618 SHRUB WETLAND 

298 Wetland 24.5E 630 WETLAND FORESTED MIXED 

298 Wetland 24.5F 630 WETLAND FORESTED MIXED 

298 Wetland 24.5G 618 SHRUB WETLAND 

298 Wetland 24.6A 630 WETLAND FORESTED MIXED 
Total Surplus 

Exhibit 12: BVD Corridor· ACOE Mitigation Summary 

Perm~ Wetland 
Impact per O.U. (AC) 

2.13 
0.12 
0.25 
1.39 

0.91 
3.06 

2.55 
D.44 
0.19 
3.05 
1.44 

1.38 

1.30 

2.38 
0.74 

0.99 
0.53 
O.Q2 

22.87 

- Project Impacts 

Project 
Impact ACOE Wetland 

Number{s) S~mNumller 

Cast Parking Expansion {MOD 1179) 858 Wetland 1.6G 
NSA Drainage Imp. {MOO 1181) 860 Wetland 1.6G 
NSA Drainage Imp. {MOO 1181) 860 Wetland 1.6G 
Cast Parking Expansion {MOD 1179) 858 Wetland 1.6G 
Cast Parking Expansion (MOD 1179) 858 Wetland 1.6G 
BVO Corridor Stormwater Project (MOD 1180) 859 Wetland 9.65 
aVO Corridor Stormwater Project (MOO 1180) 859 Wetland 9.65 
aVO Corridor Stormwater Project (MOO 1180) 859 Wetland 9.65 
NSA Drainage Imp. {MOO 1181) 860 Wetland 1.6G 
NSA Ora~nage Imp. {MOO 1181) 860 Wetland 1.6G 
NSA Drainage Imp. {MOO 1181) 860 Wetland 16G 
NSA Drainage Imp. {MOO 1181) 860 Wetland 1.6G 
NSA Oraonage Imp. {MOD 1181) 860 Wetland 16G 
NSA Draonage Imp. (MOD 1181) 860 Wetland 1.6G 
aVO Corridor {MOD 1182) 861 Wetland 9.70 
NSA Oraonage Imp. {MOD #81) 860 Wetland 1.6G 
avo Corridor {MOD 1182) 861 Wetland 9.70 
avo Corridor {MOD 1182) 861 Wetland 9.70 
avo Corridor {MOD 1182) 862 Wetland 9. 78 
avo Corridor {MOD 1182) 863 Wetland 9. 78 
avo Corridor {MOD 1182) 864 Wetland 9.80A 
BVD Corridor {MOD 1182) 864 Wetland 9.80A 
avo Corridor {MOD 1182) 864 Wetland 9.80A 
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~ 

Land use 
Wetland Acre~~ge 

l_mpact Remaining 

630 2.13 0.00 
630 0.12 0.00 
630 0.25 0.00 
630 1.39 0.00 
630 0.16 
630 0.75 0.00 
630 3.06 0.00 
630 0.05 
630 2.50 0.00 
630 0.44 0.00 
630 0.19 0.00 
630 3.05 0.00 
630 L44 0.00 
630 1.30 
630 0.08 0.00 
630 1.14 
630 0.16 0.00 
630 0.87 
625 0.46 
625 0.87 
625 0.18 0.00 
625 0.74 0.00 
625 0.99 0.00 

0.53 
0.02 

Total Remaining 
--· .. ··--

0.55 
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2 January, 1992 

FLORlDA DEPARTMENT OF STATE 
Jim Smith 

Secretary of State 

DIVISION OF HISTORICAL RESOURCES 
R.A. Gray Building 

500 South Bronough 

Tallahassee, Florida 32399..0250 
Director's Office 

(904) 488-1480 
Telecopier Number (FAX) 

(904) 488-3353 

Mr. Richard Estabrook In Reply Refer To: 
susan Hammersten 
Historic Sites 

Piper ArchaelogyjJanus Research 
P.O. Box 919 
St. Petersburg, Florida 33731 Specialist 

( 904) 487-2333 
Project File No. 913317 

Re: Cultural Resource Assessment Review Request 
Research Plan for Walt Disney World's 
Twenty Year Buildout Plan 
Osceola and orange Counties, Florida 

Dear Mr. Estabrook: 

In accordance with the procedures contained in 36 C.F.R., Part 
800 ("Protection of Historic Properties"), we have reviewed the 
above referenced research plan and survey recommendations and 
have the following comments. 

This office has reviewed both the research plan and the shaded 
quad maps indicating archaeologically sensitive areas. We find 
the research plan and the sensitivity maps to be complete and 
sufficient. This office concurs with the survey and monitoring 
recommendations outlined in the research plan. The use of the 
sensitivity maps and research plan have been incorporated into 
this agency's recommendations for conditions on the fifteen year 
buildout permit currently under review by the USACOE. 

If you have any questions concerning our comments , please do not 
hesitate to contact us. Your interest in protecting Florida's 
archaeological and historic resources is appreciated. 

GWP/Hsh 

Archaeological Research 
(904) 487-2299 

Sine:: P. '1iliJwJ 
~~Lile w. Percy, Director U ~~ion of Historical Resources 

and 
State Historic Preservation Officer 

Florida Folkllfe Programs 
(904) 397-2197. 

Historic Pre!lervation 
t on!f \ All., .,.,., ., 

Museum of Florida History 
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