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EXECUTIVE SUMMARY
FPN 430644-1; SR 400 (I-4)
Section # 75280; MP 1.740 - 6.018

REHABILITATION RECOMMENDATIONS

Eastbound Mainline Lanes (R1 and R2): MP 1.740-MP 6.018
We recommend that 2.75 inches of milling be performed to provide long-term pavement preservation of the existing
pavement. This will remove the majority of all cracks and friction course raveling.

Eastbound Mainline Lane (R3 and R4): MP 1.740-MP 6.018
We recommend that 3.25 inches of milling be performed to provide long-term pavement preservation of the existing
pavement. This will remove all cracks and friction course raveling.

Westbound Mainline Lanes (L1, L2, L3, and L4): MP 1.740-MP 6.018
We recommend that 2.75 inches of milling be performed to provide long-term pavement preservation of the existing
pavement. This will remove all cracks and friction course raveling.

Inside and Qutside Paved Shoulders (IL, IR, OL and OR): MP 1.740-MP 4.074 & MP 4.607-MP 6.018
We recommend that 2.00 inches of milling be performed to replace degraded structural course and provide long-term
pavement preservation of the existing shoulders.

Inside and Outside Paved Shoulders (IL, IR, OL and OR): MP 4.074 to MP 4.607
The inside and outside paved shoulders in this location are an exception to rehabilitation. This was recently resurfaced in line
with work to build an overpass over I-4 linking South International Drive to Palm Parkway.

Ramps at the Interchange of SR 535 with SR 400: (75280-079, 75280-080, 75280-019, 75280-082 and 75280-081)
We recommend a minimal milling scheme of 2.25 inches for the ramps and 1.5 inches of milling for the paved shoulders at
each ramp. This will remove deteriorated and oxidized pavement.

Ramps at the Interchange of Central Florida Parkway with SR 400: (75280-020, 75280-021 and 75280-022)
We recommend a milling scheme of 2.75 inches for the ramps and 2.0 inches of milling for the paved shoulders at each ramp.
This will remove most of the cracking and all deteriorated surface pavement.

Base exposure may occur while milling on the shoulders of Ramp 75280-019 (Central Florida Parkway eastbound to
1-4 westbound). We recommend that the Designer make provisions for Maintenance of Traffic and protection of base
due to thin pavement. The following plans note should be added to the typical sections as appropriate:

“During milling operations of the southbound rest area, base exposure may occur at certain locations. The contractor
is responsible for protection of the base and Maintenance of Traffic.”



PAVEMENT SURVEY AND EVALUATION REPORT

STATE ROAD 400 (1-4)
From East of SR 536 to West of SR 528

INTRODUCTION

This report presents an analysis of information collected during the above-referenced Pavement Survey and Evaluation (PSE)
report. The proposed resurfacing project starts east of the interchange of 1-4 with SR 536 (MP 1.740) in Orange County and
continues northeast to west of the interchange of I-4 with SR 528 (MP 6.018). This project involves resurfacing of the
mainline lanes and paved shoulders of I-4 along with select access ramps.

Financial Project Number 405515-1-52-01): This design/build project was from MP 2.655 to MP 6.197 and consisted of
resurfacing the existing 6 passing and travel lanes and paved shoulders. New lane widening was done in certain locations to
provide continuous auxiliary lanes in both directions. The project was accepted on April 8, 2003.

There is also a project underway to add lanes to I-4 from the Osceola County Line (MP 0.000) to west of SR 528 (MP 5.650).
Financial Project Number 242484-8 is currently in preliminary design phase and is not funded for construction. The current
Project Manager for this project is Beata Stys-Palasz.

LOCATION MAP




CORING INFORMATION

Elipsis Engineering & Consulting, LLC performed coring at an interval of approximately two per lane mile on each travel
lane, and two per lane mile for the inside and outside shoulders. Cores were not taken in the L2/R2 middle lanes due to safety
and traffic concerns. Cores were also not taken from the roadways from MP 3.915 to MP 4.740 due to the construction of an
overpass over I-4 at the time coring was taking place. The ramps selected for resurfacing each had one core taken from the
ramp pavement and one from its shoulder. Additional cores were taken where conditions warranted. The signed and sealed
pavement core sheets (dated July 19, 2013) are included in the Appendix. A total of 65 core samples (28 mainline lanes, 21
from inside/outside paved shoulders, 8 from ramps and 8 from ramp shoulders) were collected from the subject roadway.

In addition, the eastbound bridge over the Central Florida Parkway (Bridge 75200 from MP 5.505 to MP 5.522) had a total of
8 locations drilled to determine asphalt thicknesses at the approaches, and 8 locations for the thickness of the asphalt overlay
over the bridge deck.

The core photo directory is included in the Appendix for further review. The following tables show the types of material,
average material thickness, layer thickness ranges, and total average pavement thickness along with a min-max range for the
different sections of the subject roadway.

e Of the 28 cores taken from the mainline lanes, 5 (18%) were cracked. Of the 5 cores, one core (20%) was cracked full
depth to the base. The other 4 cores (80%) were cracked to an average depth of 1.8 inches, with a range of 1.1t0 2.2
inches.

o Of the 21 cores taken from inside/outside paved shoulders, none were cracked.

e  Of the 8 cores taken from the ramps, one core (13%) was cracked full depth to the base.

e  Of the 8 cores taken from the ramp shoulders, one core (13%) was cracked full depth to the base.

SECTION 75280: SR400 (I-4) Inside Passing and Middle Travel Lanes (R1, R2, L1,
L2) MP 1.740-MP 6.018
Type of Material Avg. Layer Thickness Layer Thickness Range (in.)
(by layer) (in.)
FC-5 0.9 0.8to1.1
Type SP 1.9 1.0t03.2
Type S 1.6 1.0t0 2.0
Type | 4.0 3.3105.0
Binder Course 1.8 1.31t02.0
Limerock Base 11.4 9.9t013.4
Pavement Thickness: 10.2 8.61t012.8
Exceptions:

1) Cores #30 (MP 2.740/R1) and #51 (MP 2.740/L1) have a much thinner asphalt composition
than the other cores. They are outliers.

Notes:

2) Core #26 (MP 2.190/L1) has a layer of FC-2 in between the Type SP and Type S layers.
It was overlaid during the last resurfacing of the roadway.



MP 1.740-MP 6.018

SECTION 75280: SR400 (I-4) Outside Travel Lanes (L3 and R3)

Type of Material Avg. Layer Thickness Layer Thickness Range (in.)
(by layer) (in.)
FC-5 0.9 0.7t01.0
Type SP 2.0 11t025
Type S 3.9 20t05.1
Limerock Base 11.7 10.3t0 13.9
Pavement Thickness: 6.8 5.1t08.1

SECTION 75280: SR400 (I-4) Auxiliary Lanes (L4 and R4)
Eastbound: MP 1.740-MP 2.130, MP 2.940-4.074 and MP 4.607-MP 5.978

Westbound: MP 1.804-MP 2.336, & MP 2.940-4.074 and MP 4.607-MP 5.891

Type of Material Avg. Layer Thickness Layer Thickness Range (in.)
(by layer) (in.)
FC-5 0.7 0.6t01.0
Type SP 3.3 14t05.7
Type S 2.4 1.2t03.5
Limerock Base 12.8 9.2t014.5
Pavement Thickness: 5.4 4.6106.3

Notes:

3) Cores #5 (MP 1.932/R4), #55 (MP 3.516/R4, #57 (MP 4.792/R4), #59 (MP 5.389/R4)
and #30 (MP 5.592/L4) do not have a Type S layer with only Type SP in their structural
courses. This is due to lane widening constructed in 2003 to fill in the gaps of the existing

auxiliary lanes (L4/R4).

SECTION 75280: SR400 (I-4) Inside Paved Shoulders (IL and IR)
MP 1.740-MP 6.018
Type of Material Avg. Layer Thickness Layer Thickness Range (in.)
(by layer) (in.)
Type SP 1.9 1.0t03.2
Type S 1.3 09t02.1
Limerock Base 7.4 5.0t09.3
Pavement Thickness: 2.8 1.7t045

Notes:

4) Cores #27 (MP 2.190/IL), #33 (MP 3.740/IR) and #48 (MP 5.365/IL) have a layer of FC-2

in between the Type SP and Type S layers. It was overlaid during the last resurfacing of the roadway.
5) Cores #31 (MP 2.740/IR), #52 (MP 2.740/IL), #50 (MP 3.740/IL) and #35 (MP 5.165/IR)
do not have a Type S layer with only Type SP in their structural courses.



SECTION 75280: SR400 (I-4) Outside Paved Shoulders (OL and OR)
MP 1.740-MP 6.018
Type of Material Avg. Layer Thickness Layer Thickness Range (in.)
(by layer) (in.)
Type SP 2.2 1.2t02.6
Limerock Base 8.5 5.6 t0 10.8
Pavement Thickness: 2.3 1.2102.6
Exception:

6) Core #54 (MP 2.739/0OR) has 5.0 inches of asphalt and this is an outlier.
Notes:
7) Cores #4 (MP 2.013/0OL) has a layer of Type S under the Type SP layer.

SECTION 75280: SR400 (I-4) Ramp Pavement
75280-079: SR 535 Eastbound to -4 Westbound

75280-080: 1-4 Eastbound to SR 535 Westbound
75280-019: SR 535 Westbound to I-4 Eastbound
75280-082: SR 535 Westhound to I1-4 Eastbound
75280-081: 1-4 Westbound to SR 535 Eastbound

Type of Material Avg. Layer Thickness Layer Thickness Range (in.)
(by layer) (in.)
FC-5 0.8 0.71t01.0
Type S 4.4 3.51t05.1
Limerock Base 13.9 10.7 to 15.7
Pavement Thickness: 5.2 4.3106.1

SECTION 75280: SR400 (I-4) Ramp Outside Paved Shoulders
75280-079: SR 535 Eastbound to I-4 Westbound

75280-080: 1-4 Eastbound to SR 535 Westbound
75280-019: SR 535 Westbound to 1-4 Eastbound
75280-082: SR 535 Westbound to 1-4 Eastbound
75280-081: 1-4 Westbound to SR 535 Eastbound

Type of Material Avg. Layer Thickness Layer Thickness Range (in.)
(by layer) (in))
FC-5 1.0 091t01.3
Type S 2.0 1.3t02.6
Limerock Base 6.9 5.3109.0
Pavement Thickness: 2.6 1.7t03.9
Notes:

7) Cores #16 (Ramp 081) and #18 (Ramp 081) do not have a surface course of FC-5.



SECTION 75280: SR400 (I-4) Ramp Pavement
75280-020: Central Florida Parkway Westbound to 1-4 Westbound
75280-021: Central Florida Parkway Eastbound to I-4 Westbound
75280-022: 1-4 Eastbound to Central Florida Parkway Eastbound
Type of Material Avg. Layer Thickness Layer Thickness Range (in.)
(by layer) (in.)
FC-5 0.7 0.4101.0
Type S 2.5 24102.6
Soil Cement Base 10.2 9.91010.7
Pavement Thickness: 3.2 2.810 3.6

Notes:

8) Core #19 (Ramp 020) has a friction course of FC 9.5 instead of FC-5.

SECTION 75280: SR400 (I-4) Ramp Outside Paved Shoulders
75280-020: Central Florida Parkway Westbound to 1-4 Westbound

75280-021: Cent. FL Parkway Eastbound to I-4 Westbound
75280-022: 1-4 Eastbound to Cent. FL Parkway Eastbound

Type of Material Avg. Layer Thickness Layer Thickness Range (in.)
(by layer) (in.)
Type S 2.0 15t02.7
Soil Cement Base 6.9 2.8109.2
Pavement Thickness: 2.7 15t03.8

Notes:
9) Core #12 (Ramp 022) has a surface course of FC-5.

ROADWAY SURFACE CONDITION

A roadway surface condition survey was performed initially on March 28, 2013. The follow-up survey was done on
April 9, 2013.

SEGMENT: Eastbound Lanes

The eastbound mainline lanes are in fair to poor condition. The inside R1 passing and R2 middle lanes are in fair condition
with shallow open-graded friction course cracking, minor asphalt flushing and minor raveling. The R3 travel lane is in poor
condition. There is moderate raveling of the coarse aggregates within the friction course and in the wheelpaths. The cracking
observed is mostly shallow (under one inch) Class | branch cracking in the wheelpaths. There are also two moderate to severe
longitudinal Class 11/111 cracks at the pavement joints between the R2 to R3 lane, and from the R3 lane to the R4 lane. The R4
auxiliary lane is in fair condition, with pavement distresses similar to the R1 and R2 lanes.

SEGMENT: Westbound Lanes

The westbound mainline lanes are in fair condition. All lanes (L1, L2, L3, and L4) have mostly shallow (less than one inch)
Class | branch cracking of the open-graded friction course in the wheelpaths. There were no significant locations of rippling
or raveling of the friction course. There is light to moderate longitudinal cracking in the pavement joints between all mainline
lanes.

SEGMENT: MP 4.074 to MP 4.607

This area was very recently resurfaced across all shoulders and lanes in connection with an overpass that was constructed to
link South International Drive to Palm Parkway. The mainline lanes were milled only 0.75 inches deep and resurfaced with
new FC-5. This cannot be an exception as the structural courses were not rehabilitated. The inside and outside paved
shoulders were reconstructed and are considered exceptions to rehabilitation.



SEGMENT: Inside and Outside Paved Shoulders

The inside paved shoulders are in fair condition with few distresses. The inside shoulders have a negative cross-slope draining
inward towards the center grass median. The outside paved shoulders within the project limits are in fair condition with
isolated branch cracking, minor rippling, burn marks from automobile fires and deteriorated Type S structural asphalt.

SEGMENT: Ramps at SR 535 and Central Florida Parkway

Ramps at the Interchange of SR 535 with SR 400
75280-079: SR 535 Eastbound to 1-4 Westbound
75280-080: 1-4 Eastbound to SR 535 Westbound
75280-019: SR 535 Westbound to 1-4 Eastbound
75280-082: SR 535 Westbound to 1-4 Eastbound
75280-081: 1-4 Westbound to SR 535 Eastbound

These ramps are in fair condition. There is minor Class | surface cracking of the open-graded friction course along with minor
rippling in the center of the ramp lanes. There are locations of isolated pop-out raveling of the friction course that is beginning
to occur. This is expected to worsen over time between now and the time of resurfacing. The paved shoulders on these ramps
are in fair condition with minimal cracking or other pavement distress.

Ramps at the Interchange of Central Florida Parkway with SR 400
75280-021: Cent. FL Parkway Eastbound to 1-4 Westbound
75280-020: Cent. FL Parkway Westbound to 1-4 Westbound
75280-022: 1-4 Eastbound to Cent. FL Parkway Eastbound

These ramps are in poor condition. There is moderate to severe Class I1/11 block, branch and longitudinal cracking which is
attributed to the soil cement base of the structural and open-graded friction courses along with moderate rippling in the center
of the ramp lanes. There is significant raveling of the open-graded friction course. The paved shoulders on these ramps are in
fair condition with some cracking that has reflected over from the ramp pavement.

CROSS SLOPE AND RUT DEPTH DATA

Cross slope and rut depth data were collected on the mainline lanes with the use of State Materials Office’s Multi-Purpose
Survey Vehicle (MPSV). This vehicle uses laser sensors, which are specifically positioned across the width of the test vehicle
to measure the cross-slope and rutting. Rut depths and tangent cross slope information for the subject roadway are summarized
as follows:

RUTTING:
MP 1.740 to MP 6.018
Rut L4 L3 L2 L1 R1 R2 R3 R4
Average (inches) 03 0.1 0.1 0.1 0.1 0.1 0.1 0.1
Std. Deviation 0.13 0.05 0.05 0.08 0.05 0.05 0.05 0.05
Range (inches) 0.1t00.4 | 0.0t00.3 | 0.0t00.2 | 0.0t0 0.4 | 0.0t00.2 | 0.0t00.3 | 0.0t0 0.4 | 0.10 0.3

Note: Physical coring data was used for rut calculations for the L4 and R4 auxiliary lanes. MPSV data was only used for the

mainline travel lanes.




CROSS-SLOPE:

The pavement along this project is a six lane standard profile and auxiliary lanes, with the crown in the median. MPSV data
was used for the mainline travel lanes. Physical survey will be required to determine cross-slopes for the L4/R4 auxiliary

lanes.

MP 1.740 to MP 5.338
Tangent L3 L2 L1 R1 R2 R3
Average 2.6 1.9 1.7 1.8 2.0 2.9
Std. Deviation 0.51 0.39 0.45 0.52 0.33 0.37
Range 0.91t03.8 1.0t0 3.0 0.5t03.3 0.2t03.5 0.5t03.5 1.6103.9
Transition: MP 5.338 to MP 5.442
MP 5.442 to MP 5.812
Curves Left L3 L2 L1 R1 R2 R3
Average 4.1 5.0 3.7 -4.3 -4.5 -4.5
Std. Deviation 0.71 1.05 0.98 0.68 0.53 0.77
Range 261055 2.61t06.7 21t06.0 | -30t0o-58 | -3.3t0-55 -2.81t0-5.9
Transition: MP 5.812 to MP 5.897
MP 5.897 to MP 6.018
Tangent L3 L2 L1 R1 R2 R3
Average 24 3.1 1.6 1.2 2.3 3.0
Std. Deviation 0.35 0.24 0.41 0.35 0.19 0.43
Range 2.0t02.9 2.8103.6 0.8t02.2 0.5t0 1.7 20t0 2.7 241037

Transition: End of Project

Rut and cross-slope data for each ramp to be resurfaced can be found in the Pavement Evaluation Core Data (PECD) sheets
found in the Appendix.

The Designer should plan for additional survey in areas of suspected cross slope irregularities, especially in areas with
extreme low or high cross-slope values, to verify the data provided by the MPSV. Rut depth and cross slope information

for all individual core locations are provided in the “Pavement Evaluation and Condition Data” sheets in the Appendix. In
addition, the MPSV data is available in the Appendix for review

RESILIENT MODULUS

If the results of the Falling Weight Deflection testing are not ready by the time this report is signed and sealed, the Resilient
Modulus will be sent by a separate memorandum.

PAVEMENT CONDITION SURVEY

Currently, there is a borderline crack rating of 6.5 for the eastbound lanes according to the 2013 Pavement Condition Survey.
The Pavement Condition Survey ratings are in the Appendix for review.

REHABILITATION RECOMMENDATIONS

Eastbound Mainline L anes (R1 and R2): MP 1.740-MP 6.018
We recommend that 2.75 inches of milling be performed to provide long-term pavement preservation of the existing
pavement. This will remove the majority of all cracks and friction course raveling.

Eastbound Mainline Lane (R3 and R4): MP 1.740-MP 6.018
We recommend that 3.25 inches of milling be performed to provide long-term pavement preservation of the existing
pavement. This will remove all cracks and friction course raveling.




Westbound Mainline Lanes (L1, L2, L3, and L4): MP 1.740-MP 6.018
We recommend that 2.75 inches of milling be performed to provide long-term pavement preservation of the existing
pavement. This will remove all cracks and friction course raveling.

Inside and Outside Paved Shoulders (IL, IR, OL and OR): MP 1.740-MP 4.074 & MP 4.607-MP 6.018
We recommend that 2.00 inches of milling be performed to replace degraded structural course and provide long-term
pavement preservation of the existing shoulders.

Inside and Outside Paved Shoulders (IL, IR, OL and OR): MP 4.074 to MP 4.607
The inside and outside paved shoulders in this location are an exception to rehabilitation. This was recently resurfaced in line
with work to build an overpass over I-4 linking South International Drive to Palm Parkway.

Ramps at the Interchange of SR 535 with SR 400: (75280-079, 75280-080, 75280-019, 75280-082 and 75280-081)
We recommend a minimal milling scheme of 2.25 inches for the ramps and 1.5 inches of milling for the paved shoulders at
each ramp. This will remove deteriorated and oxidized pavement.

Ramps at the Interchange of Central Florida Parkway with SR 400: (75280-020, 75280-021 and 75280-022)
We recommend a milling scheme of 2.75 inches for the ramps and 2.0 inches of milling for the paved shoulders at each ramp.
This will remove most of the cracking and all deteriorated surface pavement.

Base exposure may occur while milling on the shoulders of Ramp 75280-019 (Central Florida Parkway eastbound to
1-4 westbound). We recommend that the Designer make provisions for Maintenance of Traffic and protection of base
due to thin pavement. The following plans note should be added to the typical sections as appropriate:

“During milling operations of the southbound rest area, base exposure may occur at certain locations. The contractor
is responsible for protection of the base and Maintenance of Traffic.”



vii)

APPENDIX

Notations for Identifying Lane Types

Pavement Evaluation & Condition Data (PECD) Sheets
(Dated July 19, 2013) coring by Elipsis Engineering & Consulting, LLC

Falling Weight Deflection Test Results
(Resilient Modulus Recommendation) dated July XX, 2013

Ground Penetrating Radar (GPR) and Multi-Purpose Survey Vehicle (MPSV)
Thickness, Cross-Slope, and Rut Data (Including Cross-Slope Graphs)

Pavement Condition Survey Charts
Core Photo Directory

Typical Roadway Survey Photographs



Notations for Identifying Lane Type

6-Lane Sections with Grass Median

oL Westbound Outside Paved Shoulder

L4 Westbound Auxiliary Lane

L3 Westbound Outside Lane

L2 Westbound Middle Lane

L1 Westbound Inside Lane

IL Westbound Inside Paved Shoulder
Grass Median

IR Eastbound Inside Paved Shoulder

R1 Eastbound Inside Lane

R2 Eastbound Middle Lane

R3 Eastbound Outside Lane

R4 Eastbound Auxiliary Lane

OR Eastbound Outside Paved Shoulder

Ramps To Be Resurfaced

75280-079: SR 535 Eastbound to 1-4 Westbound

75280-080: 1-4 Eastbound to SR 535 Westbound

75280-019: SR 535 Westbound to I-4 Eastbound

75280-082: SR 535 Westbound to I-4 Eastbound

75280-081: 1-4 Westbound to SR 535 Eastbound

75280-021: Central Florida Parkway Eastbound to I-4 Westbound
75280-020: Central Florida Parkway Westbound to I-4 Westbound
75280-022: 1-4 Eastbound to Central Florida Parkway Eastbound
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Pavement Condition Survey (PCS) Charts for 430644-1

SR 400 MP 1.740 to MP 4.232 Eastbound
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SR 400 MP 4.232 to MP 4.585 Eastbound
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SR 400 MP 4.585 to MP 6.018 Eastbound
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SR 400 MP 1.000 to MP 4.232 Westbound
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SR 400 MP 4.232 to MP 4.414 Westbound
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SR 400 MP 4.414 to MP 5.971 Westbound
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Photo 1: I-4 eastbound near MP 2.089. From the beginning of the project at MP 1.740 to where the R4
lane ends at MP 2.130 there is a continuous series of alligator cracks and raveling in the inside
wheelpath. This is also where a significant amount of traffic going to local attractions departs I-4.

Photo 2: I-4 eastbound near MP 2.359. Note the fair condition of the outside paved shoulder and a
continuous longitudinal crack at a construction joint between the R2 and R3 lanes.



Photo 3: I-4 eastbound near MP 2.484. The inside R1 and R2 lanes of the eastbound roadway have far
fewer pavement distresses than the R3 and R4 lanes.

Photo 4: 1-4 eastbound near MP 4.300. This photo shows the pavement condition from MP 4.074 to MP
4.607 that will not be an exception to rehabilitation. The mainline lanes were only milled 0.75 inches
and resurfaced with FC-5 only.



Photo 5: I-4 eastbound near MP 5.124. There are a number of patches that have been placed in both
roadways to repair ride or raveling problems.

Photo 6: I-4 westbound near MP 2.193. The westbound roadway has light pavement distresses. Note
the pop-up of aggregates in the open-graded friction course in the L3 lane.



Photo 7: I-4 westbound near MP 3.930. There is a longitudinal crack between the L3 and L4 along a
construction joint.

Photo 8: I-4 westbound near MP 4.903. Typical condition of the westbound roadway.



Photo 9: I-4 westbound near MP 5.788. Typical condition of the westbound roadway.

LYY

Photo 10: Ramp 080 from |-4 Eastbound to SR 535. The ramps for the SR 535 are in fair condition with
few distresses.



Photo 11: Ramp 021 from Central Florida Parkway to I-4 Westbound. The ramps at the interchange
with the Central Florida Parkway are in poor condition. Note the severe cracking and raveling distresses.
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