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FLEXIBLE PAVEMENT DESIGN
QUALITY CONTROL CHECKLIST
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PROJECT LOCATION MAP

The State Road 78 project begins at SR 45 (US 41) (MP 14.775) and ends at New Post Road (MP 15.893) in Lee
County, a total of approximately 1.118 miles.
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PROJECT DESCRIPTION

This Pavement Design is being developed to address existing pavement deficiencies along State Road 78 from State
Road 45 (US 41) (MP 14.775) to New Post Road (MP 15.893) in Lee County. The primary purpose of the project is
to extend the service life of the existing asphalt pavement while enhancing safety along the corridor.

The existing asphalt pavement resurfacing is mostly 14 years old with a small portion near the end of the project
that is 26 years old. The pavement condition survey indicates the pavement is in fair condition overall and is
experiencing light severity fatigue cracking. Based on pavement condition survey reports received in January 2015,
cracking indices range from 6.5 to 8.0 for these project limits.



Both Urban and Rural typical sections exist within the project limits.

Urban

Between MP 14.775 and 15.893 the roadway is an urban four-lane divided facility with 4-foot bike lanes, curb and
gutter, and sidewalk within 117-foot {minimum) right-of-way. This first section of road has an ABC base, Type-5
structural course, and an open graded FC-2 friction course. The design speed in this section is 45 mph, with a
posted speed limit of 40 mph.

Rural

Between MP 15.893 and 17.023 the roadway is a five-lane undivided rural typical section with 4-foot paved
shoulders and pedestrian sidewalk on the left side of the right-of-way. This second section of road has a Lime rock
base, Type-S structural course, and a close graded FC-4 friction course. This rural section is situated in 180-foot
{minimum) right-of-way. The design speed in this section is 55 mph, with a posted speed limit 50 mph.

The Pavement Evaluation Report recommends 3.00 inches of milling and resurfacing on the mainline lanes to
correct the noted cracking for the length of this project and 1.50 inches of milling and resurfacing on the shoulders.
Considering the two differing typical sections, design speeds, base materials, and friction course requirements, we
have developed independent pavement designs for both the urban and the rural segments including the mainline,
shoulders {urban bike lane), and turn lanes in each segment. (See Pavement Design Summary Sheets)

In the Urban section mainline lanes, each pavement layer, including the ABC, utilizes the reduced structural
coefficients to determine an average existing SN of 2.91. Due to the urban section design speed and existing curb
and gutter, a close graded FC-12.5 is selected for the Friction Course. The District Materials office has
recommended a 16 year design period with a 90% Reliability factor. Accumulated ESAL’s are 8,000,000 {rounded)
at 16 years {DY 2032}, cross referenced with the 18,000 psi Mg, Table A.4A indicates a SN& of 3.50. Milling 3.00”
and resurfacing with 1.50” Type SP and 1.50” FC-12.5 provides a SN of 3.59, exceeding the SN«. Traffic Level C will
be specified for both SP and FC layers. Friction Course will utilize PG 76-22 (ARB) binder. Turn Lanes will mirror
the mainline pavement design.

In the Rural section mainline lanes, each pavement layer, including the limerock base, utilizes the reduced
structural coefficients to determine an average existing SN of 4.22. Due to the rural section design speed, existing
shoulders, and multi-lane typical section, an open graded FC-5 is selected for the Friction Course. The District
Materials office has recommended a 20 year design period with a 95% Reliability factor. Accumulated ESAL’s are
10,000,000 {rounded) at 20 years (DY 2036), cross referenced with the 18,000 psi Mg, Table A.4A indicates a SN, of
3.50. The pavement condition is generally rated as Fair, yet, there are examples of the pavement cores that are
cracked to the base (up to 4.90” deep). These two conditions make this a candidate project for utilizing a %" Type
SP-4.75 crack relief pavement layer. Central office has authorized its use with developmental specifications and
the District One materials office has suggested this material as an alternative cost saving solution for this project.
The traditional method for addressing such deep cracking would be to design a deeper milling and resurfacing
which would increase the cost significantly. Milling 3.50" and resurfacing with %" Type SP 4.75, 2.00” Type SP, and
%" FC-5 provides a SN of 4.62, exceeding the SNy of 3.86. Traffic Level D will be specified for both SP and FC layers.
Friction Course will utilize PG 76-22 (PMA) binder. Turn Lanes will mirror the mainline pavement design.



FLORIDA DEPARTMENT OF TRANSPORTATION
FLEXIBLE PAVEMENT DESIGN SUMMARY SHEET

Prepared By: Christopher Frank, P.E. Date Prepared: 8/19/2014

Financial Project No.: 431317-1-52-01 Project Name: SR 78 (Pine Island Road)
WPI No.: N/A From: SR 45 (US 41)

State Project No.: N/A To: New Post Road

County Section No.: 12060 000 Begin MP: 14.775

FAP No.: NI/A End MP: 17.023

County: Lee Project Length (Mi.): 2.248

Type of Work: Milling and Resurfacing

Opening Year 2016 %R: 20

Design Year 2032 Mg: 18,000 PSI

ESALy - Mainline: 8,000,000 Design Speed: 45 MPH

ESAL; - Shoulder: 240,000 Functional Class: Urban Other Principal Arterial
SNg - Mainline: 3.50 Design Seq. No.: 0.00

SNg - Shoulder: 2.16 Cross Slope Correction: No

Existing Urban Mainline Lanes (R1, R2, L1, L2) MILLING 3.00

Existing Lanes

Layer Thickness Structural Coefficient SN
FC-2 0.43 0.00 0.00
Type S 3.70 0.25 0.93
ABC 6.40 0.16 1.02
Type B 12.00 0.08 0.96
Existing Total SN 291
Milling

Layer Thickness Structural Coefficient SN
FC-2 -0.43 0.00 0.00
Type S -2.57 0.25 -0.64
-3.00 Deduction: -0.64

Recommended Urban Mainline Lanes Resurfacing Pavement Design

Layer Thickness Structural Coefficient SN
FC-12.5 (Traffic C) 1.50 0.44 0.66
Type SP (Traffic C) 1.50 0.44 0.66
3.00 Addition: 1:32
Existing SN After Milling: 2.27
Design Total SN: 3.59
Required SN for Mainline Lanes (R1, R2, L1, L2): 3.50
R ¥ \\H 1l ”” / Design SN Difference from Required SN: 0.09
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FLORIDA DEPARTMENT OF TRANSPORTATION
FLEXIBLE PAVEMENT DESIGN SUMMARY SHEET

Prepared By: Christopher Frank, P.E. Date Prepared: 8/19/2014

Financial Project No.: 431317-1-52-01 Project Name: SR 78 (Pine Island Road)

WPI No.: NI/A From: SR 45 (US 41)

State Project No.: N/A To: New Post Road

County Section No.: 12060 000 Begin MP: 14.775

FAP No.: N/A End MP: 17.023

County: Lee Project Length (Mi.): 2.248

Type of Work: Milling and Resurfacing

Opening Year 2016 %R: 90

Design Year 2032 Mg: 18,000 PSI

ESAL,; - Mainline: 8,000,000 Design Speed: 45 MPH

ESAL; - Shoulder: 240,000 Functional Class: Urban Other Principal Arterial
SNg - Mainline: 3.50 Design Seq. No.: 0.00

SNg - Shoulder: 2.16 Cross Slope Correction: No

Existing Urban Shoulder (OR, OL) MILLING 1.50

Existing Lanes

Layer Thickness Structural Coefficient SN
FC-2 0.30 0.00 0.00
Type S 2.00 0.25 0.50
ABC 2.80 0.16 0.45
Type B 12.00 0.08 0.96
Existing Total SN 1.91
Milling

Layer Thickness Structural Coefficient SN
FC-2 -0.30 0.00 0.00
Type S -1.20 0.25 -0.30
-1.50 Deduction: -0.30

Recommended Urban Shoulders Resurfacing Pavement Design

Layer Thickness Structural Coefficient SN
FC-12.5 (Traffic C) 1.50 0.44 0.66
Type SP (Traffic C) 0.00 0.44 0.00
1.50 Addition: 0.66
Existing SN After Milling: 1.61
Design Total SN: 2.27
Required SN for Urban Shoulders: 2.16
\\\\\\\ ] ! l///Design SN Difference from Required SN: 0.11
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Prepared By:

. Financial Project No.:

WPI No.:
State Project No.:

County Section No.:

FAP No.:

County:

Type of Work:
Opening Year
Design Year
ESAL; - Mainline:
ESAL; - Shoulder:
SNg - Mainline:
SNg - Shoulder:

FLORIDA DEPARTMENT OF TRANSPORTATION
FLEXIBLE PAVEMENT DESIGN SUMMARY SHEET

Christopher Frank, P.E.

431317-1-52-01
N/A

N/A

12060 000

NIA

Lee

Milling and Resurfacing

Date Prepared:

Project Name:
From:

To:

Begin MP:
End MP:

Project Length (Mi.):

%R:

Mg:

Design Speed:
Functional Class:
Design Seq. No.:

Cross Slope Correction:

8/19/2014

SR 78 (Pine Island Road)

SR 45 (US 41)
New Post Road

18,000 PSI

45 MPH

Urban Other Principal Arterial
0.00

No

Existing Urban Turn Lanes MILLING 3.00
Existing Lanes
Layer Thickness Structural Coefficient SN
FC-2 0.75 0.00 0.00
Type S 3.58 0.25 0.89
ABC 7.00 0.16 1.12
Type B 12.00 0.08 0.96
Existing Total SN 297
-
Milling
Layer Thickness Structural Coefficient SN
FC-2 -0.75 0.00 0.00
Type S -2.25 0.25 -0.56
-3.00 Deduction: -0.56
Recommended Urban Turn Lanes Resurfacing Pavement Design
Layer Thickness Structural Coefficient SN
FC-12.5 1.50 0.44 0.66
Type SP 1.50 0.44 0.66
3.00 Addition: 1.32
Existing SN After Milling: 2.41
Design Total SN: 3.73
Required SN for Urban Turn Lanes: 3.50
Design SN Difference from Required SN: 0.23
\ E
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FLORIDA DEPARTMENT OF TRANSPORTATION
FLEXIBLE PAVEMENT DESIGN SUMMARY SHEET

Prepared By: Christopher Frank, P.E. Date Prepared:
Financial Project No.: 431317-1-52-01 Project Name:

WPI No.: N/IA From:

State Project No.: NIA To:

County Section No.: 12060 000 Begin MP:

FAP No.: NIA End MP:

County: Lee Project Length (Mi.):
Type of Work: Milling and Resurfacing

Opening Year 2016 %R:

Design Year 2036 Mg:

ESAL; - Mainline: 10,000,000 Design Speed:

ESAL; - Shoulder: 300,000 Functional Class:

SNg - Mainline: 3.86 Design Seq. No.:

SNg - Shoulder: 2.16 Cross Slope Correction:
Existing Rural Mainline Lanes (R1, R2, L1, L2) MILLING

Existing Lanes

8/19/2014

SR 78 (Pine Island Road)
SR 45 (US 41)

New Post Road

IS

18,000 PSI

55 MPH

Urban Other Principal Arterial
0.00
No

3.50

Layer Thickness Structural Coefficient SN
FC-4 0.73 0.15 0.11
Type S 3.95 0.25 0.99
Limerock 12.00 0.18 2.16
Type B 12.00 0.08 0.96
Existing Total SN 4.22
Milling
Layer Thickness Structural Coefficient SN
FC-4 -0.73 0.15 -0.11
Type S -2.77 0.25 -0.69
-3.50 Deduction: -0.80
Recommended Rural Mainline Lanes Resurfacing Pavement Design
Layer Thickness Structural Coefficient SN
FC-5 0.75 0.00 0.00
Type SP 2.00 0.44 0.88
SP 4.75 Crack Relief 0.75 0.44 0.33
3.50 Addition: 1.21
Existing SN After Milling: 3.41
Design Total SN: 4,62
Required SN for Mainline Lanes (R1, R2, L1, L2): 3.86
Design SN Difference from Required SN: 0.76
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FLORIDA DEPARTMENT OF TRANSPORTATION
FLEXIBLE PAVEMENT DESIGN SUMMARY SHEET

Prepared By: Christopher Frank, P.E.

Financial Project No.: 431317-1-52-01

WPI No.: N/A

State Project No.: N/IA
County Section No.: 12060 000
FAP No.: N/A
County: Lee

Type of Work: Milling and Resurfacing
Opening Year 2016
Design Year 2036
ESAL,; - Mainline: 10,000,000
ESAL, - Shoulder: 300,000
SNg - Mainline: 3.86

SN - Shoulder: 2.16

Existing Rural Shoulder (OR, OL)

Existing Lanes

Date Prepared:

Project Name:
From:

To:

Begin MP:

End MP:

Project Length (Mi.):

%R:

Mg:

Design Speed:
Functional Class:
Design Seq. No.:

Cross Slope Correction:

MILLING

8/19/2014

SR 78 (Pine Island Road)

SR 45 (US 41)
New Post Road

18,000 PSI

55 MPH

Urban Other Principal Arterial
0.00

No

275

Layer Thickness Structural Coefficient SN
FC-4 0.70 0.15 0.1
Type S 3.80 0.25 0.95
Limerock 12.00 0.18 2.16
Type B 12.00 0.08 0.96
Existing Total SN 4.18
Milling
Layer Thickness Structural Coefficient SN
FC-4 -0.70 0.15 -0.11
Type S -2.05 0.25 -0.51
-2.75 Deduction: -0.62
Recommended Rural Shoulder (OR, OL) Resurfacing Pavement Design
Layer Thickness Structural Coefficient SN
FC-5 0.75 0.00 0.00
Type SP 2.00 0.44 0.88
2.75 Addition: 0.88
Existing SN After Milling: 3.56
Design Total SN: 4.44
Required SN for Rural Shoulder (OR): 2.16
Design SN Difference from Required SN: 2.28
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Prepared By:

Financial Project No.:

FLORIDA DEPARTMENT OF TRANSPORTATION
FLEXIBLE PAVEMENT DESIGN SUMMARY SHEET

Christopher Frank, P.E.

431317-1-52-01

Date Prepared:

Project Name:

8/19/2014

SR 78 (Pine Island Road)

WPI No.: NIA From: SR 45 (US 41)
State Project No.: NIA To: New Post Road
County Section No.: 12060 000 Begin MP: 14.775
FAP No.: N/IA End MP: 17.023
County: Lee Project Length (Mi.): 2.248
Type of Work: Milling and Resurfacing
Opening Year 2016 %R: 95
Design Year 2036 Mg: 18,000 PSI
ESAL,; - Mainline: 10,000,000 Design Speed: 55 MPH
ESAL - Shoulder: 300,000 Functional Class: Urban Other Principal Arterial
SNg, - Mainline: 3.86 Design Seq. No.: 0.00
SNg - Shoulder: 2.16 Cross Slope Correction: No
Existing Rural Turn Lanes MILLING 3.50
Existing Lanes
Layer Thickness Structural Coefficient SN
FC-4 0.93 0.15 0.14
Type S 3.43 0.25 0.86
Limerock 12.00 0.18 2.16
Type B 12.00 0.08 0.96
Existing Total SN 412
Milling
Layer Thickness Structural Coefficient SN
FC-4 -0.93 0.15 -0.14
Type S -2.57 0.25 -0.64
-3.50 Deduction: -0.78
Recommended Rural Turn Lanes Resurfacing Pavement Design
Layer Thickness Structural Coefficient SN
FC-5 0.75 0.00 0.00
Type SP 2.00 0.44 0.88
SP 4.75 Crack Relief 0.75 0.44 0.33
3.50 Addition: 1.21
Existing SN After Milling: 3.33
Design Total SN: 4.54
\\\\“ 1y Ul : Requirfad SN for Rural Turrr Lanes: 3.86
\\\\? AER D, Pll/ o Design SN Difference from Required SN: 0.68
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Pavement Sketch
(Milling & Resurfacing Only) (Urban)

Depth (in.) Existing Mainline Mainline M&R Existing Shoulder Shoulder M&R
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Depth (1.50")
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Type B Stabilization (12")  Type B Stabilization (12")
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Asphalt Base Course Asphalt Base Course
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9.00

10.00
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Pavement Sketch

(Milling & Resurfacing Only) (Rural)
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APPENDIX A

Typical Section and Pavement Details
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PROJECT IDENTIFICATION

* PROJECT DESCRIPTION __MiLL A:D RESURFACE SR 78 AND ag#srmr IKE

FINANCIAL PROJECT 1D 431317 -1-52-01 COUNTY (SECTION) LEE (12060}

PROJECT CONTROLS
FUNCTIONAL CLASSIFICATION HIGHWAY SYSTEM
Yes No
{)  RURAL
(X) ()  NATIONAL HIGHWAY SYSTEM
(X) URBAN
o rrenwen 1) o e T
(X) PRINCIPAL ART. {)  MINOR COLL.
A gy ki o (X) () STATE HIGHWAY SYSTEW
() (X) OFF STATE HIGHWAY SYSTEM
ACCESS CLASSIFICATION TRAFFIC
t} 1 - FREEWAY YEAR AADT
() 2 - RESTRICTIVE w/Service Roads CURRENT 20/4 34,600
() 3 - RESTRICTIVE w/660 ft.Connection Spacing OPENING 2006 38,800
() 4 - NON-RESTRICTIVE w/2640 f1. Signal Spacing DESIGN 2036 52,242
() 5 - RESTRICTIVE w/440 f1. Connection Spacing
() 6 - NON-RESTRICTIVE w/I320 ft. Slgnal Spacing STA. 529+35 TO 667+80 DISTRIBUTION
(X) 7 - BOTH MEDIAN TYPES DESIGN SPEED 45 K 9.0 %
POSTED SPEED 40 _ D 547
CRITERIA Tae Pk
() NEW CONSTRUCTION / RECONSTRUCTION STA. 667480 TO Ti2+85
() RRR INTERSTATE / FREEWAY DESIGN SPEED 35
(X) RRR NON-INTERSTATE / FREEWAY POSTED SPEED .30
() TDLC / NEW CONSTRUCTION / RECONSTRUCTION
f)] TDLC / RRR
() MANUAL OF UNIFORM MINIMUM STANDARDS
(FLORIDA GREENBOOK) (OF F ~STATE HIGHWAY SYSTEM ONLY)

LIST ANY POTENTIAL EXCEPTIONS AND VARIATIONS RELATED TO TYPICAL SECTION ELEMENTS:
N/A

LIST MAJOR STRUCTURES LOCATION/DESCRIPTION - REQUIRING INDEFPENDENT STRUCTURE DESIGN:
N/A

LIST MAJOR UTILITIES WITHIN PROJECT CORRIDOR:

COMCAST LEE COUNTY BOARD OF COUNTY COMMISIONERS:
FGUA/NORTH FT. MYERS UTILITY LEE COUNTY ELECTRIC CO-OP -
FPL FIBERNET LILC LEE COUNTY UTILITIES 7
LEE COUNTY SIGNAL DEPARTMENT TECO PEOPLES GAS-FT. MYERS e
LEE COUNTY IRRIGAT ION CENTURYLINK FT. MYERS

LIST OTHER INFORMATION PERTINENT TO DESIGN OF PROJECT: 2408
ADDING BICYCLE LANE KEYHOLES AT RIGHT TURN LANES WHERE NEEDED. 1,

LY
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APPENDIX B
Traffic Data / 18-Kip ESAL Report



Florida Department of Transportation

RICK SCOTT 405 Suwannee Siree? ANANTH PRASAD. PE
GOVERNOR Tallohassee. FL 32399-0450 SECRETARY

MEMORANDUM

Date: February 18, 2014

To: Chris Zeigler EXT 2253

Project Mapagement MS 1-29

From: George Martin, GIS Coordinator/Traffic Count Supervisor e

Copies: Lorraine Edwards, Robin LaManna

Subject: Financial Project No: 431317-1-52-01

Roadway ID: 12060000

Project Name: SR 78 (Pine Island Road) from SR 45 (US 41} to
New Post Road
County: Lee
Type of Work: Resurfacing
MP 14.723 - MP 17.0615

Per vour request. the attached traffic data forecasts are provided for the above
roadway. These estimates were taken from trends calculaled from traffic counts
pravided by FDOT.

K= 90%

D = 547%

24hourT = 83 %
Design Hour T = 4.1 %

2012 AADT = 25500
Functional Class = URBANOTHER PRIN ART

The attached 18-KIP Equivalent Single Axle Loading Accumulations are based on
the above information, and have been prepared in accordance with the Central
Offices memo of December 1. 2000, reflecunyg the current Equivalency Faciors.

As requested, we have included the 24-hour traffic count for sites 120017

Pleasc fecl free to contact Lorraine Edwards at extension 2352 if vou have anv
guestions.

Dasuset One - Fratfhe Operations
BUT North Broadway Avenue * Post Office Boa 124% * Banew . FL. 338311244
(RO} SIG255% 3 (863 S34-09) 5 (Faxt * MS 1.8
wwi det statedh ae



18 kip EQUIVALENT SINGLE AXLE LOAD ANALYSIS
PROJECT TRAFFIC FOR PD&E and DESIGN ANALYSIS INFO / FACTORS

FIN #: 431317-1-52.01
COUNTY: Lee
ROADWAYID: 12060000
PROJECT DESCRIPTION: SR 78 (Pine Island Road) from SR 45 (US 41) to New Post Road

LOCATION #: 4
LOCATION DESCRIPTION: Resurfacing Sec. 12060000 from 14.723 to 17.015
A: Interpolation
B: Enter Growth Rate Choose A, B, C, or D here: A
C: Enter All AADTs
D: New Facility Linear Growth Rate %
If "A" select an interpolation function Compounded Growth Rate %
I *8" enter rate as decimals (1%=1.01) Decaying Growth Rate X %
¥™'C", or "D" continue to next section (select one)
DESIGN A
AADT Daily Direction Split
Existing Year 2012 25500 (50% or 100%) 50%
Opening Year 2016 N/A Lanes in One Direction <
Mid-Design Year 2026 N/A T24 values
Design Year 2036 52242 Existing to Opening Year 8.30%
Note: AADT values have been rounded to the nearest 100 Opening to Mid-Year 8.30%

Mid-Year to Design-Year 8.30%

(solectadwihven Xy $40 FLEXIBLE PAVEMENT RIGID PAVEMENT

SN = 5/THICK SN = 12/THICK
RURAL FREEWAY: 1.050 Ll 1.600 s
URBAN FREEWAY: 0.900 e 1.270 gt
RURAL HIGHWAY: 0.960 o 1.350 T
URBAN HIGHWAY: 0.890 fo. 28 1.220 LT
OTHER (Enter Factor and X): L ey
(1) Equivalency Factors are based on Updaled Pavement Damage Factors M dated D ber 1, 2000.

Lane Factors developed by Copes equation

| have reviewed the 18 kip Equivalent Single Axle Loads (ESAL's) to be used for pavement design on this project. | hereby attest that these have been developed in accordance
with the FDOT Project Traffic Forecasting Procedure using historical traffic data and other available information

Prepared by: Lorraine Edwards Traffic Count Analyst FDOT
Nam TTitle _‘ Org. Unit or Firm
_z . /d //i/a/d/fﬁ /'Eiﬂ_ //‘f' /;,767/ &
Signature Date
George Martin, GIS Coordinator/Traffic Count Supervisor FDOT
Reviewed by: Nami Title Org. Unit or Firm

Lang 0 - WL 2/1v /2004

Signature Date




O

18 kip EQUIVALENT SINGLE AXLE LOAD ANALYSIS - LOCATION 4

PROJECT TRAFFIC FOR PD&E and DESIGN ANALYSIS INFO /FACTORS
YEARS: 2012 to 2036

SECTION #: 12060000 COUNTY: Lee FIN #: 431317-1-52-01
FLEXIBLE PAVEMENT URBAN HIGHWAY  0.890
SN=5/THICK SR 78 (Pine Island Road) from SR 45 (US 41) to New Post Road Al
ESAL ___ ACCUM :

YEAR AADT (10008) (1000s) D T LF EF
2012 25500 271 0 0.5 8.30% 0.786 0.890
2013 31200 324 0 05 8.30% 0.769 0.890
2014 34600 385 0 05 8.30% 0.761 0.890
2015 37000 37 0 0.5 8.30% 0.755 0.890
2016 38800 394 394 05 8.30% 0.751 0.890
2017 40300 407 801 0.5 8.30% 0.748 0.890
2018 41600 419 1220 05 8.30% 0.746 0.890
2019 42700 429 1649 0.5 8.30% 0.744 0.890
2020 43700 437 2086 05 8.30% 0.742 0.890
2021 44600 445 2531 05 8.30% 0.740 0.890
2022 45400 453 2984 0.5 8.30% 0.739 0.890
2023 46100 459 3443 05 8.30% 0.737 0.890
2024 46800 465 3908 05 8.30% 0.736 0.890
2025 47400 470 4378 05 8.30% 0.735 0.890
2026 47900 475 4853 0.5 8.30% 0.734 0.890
2027 48500 480 5333 05 8.30% 0.733 0.890
2028 49000 484 5817 05 8.30% 0.732 0.890
2029 49500 489 6306 0.5 8.30% 0.731 0.890
2030 49900 492 6798 05 8.30% 0.731 0.890
2031 50300 496 7294 0.5 8.30% 0.730 0.890
2032 50700 499 7793 05 8.30% 0.729 0.890
2033 51100 503 829 05 8.30% 0.729 0.890
2034 51500 506 8802 05 8.30% 0.728 0.890
2035 51900 509 9311 05 8.30% 0.727 0.890
2036 52200 512 9823 05 8.30% 0.727 0.890

"Opening to Mid-Design Year ESAL Accumulation (1000s): 4450
Opening to Design Year ESAL Accumulation (1000s): 9429

I have reviewed the 18 kip Equivalent Single Axle Loads (ESAL's) to be used for pavement design on this project. | hereby attest that these have
been developed in accordance with the FDOT Project Traffic Forecasting Procedure using historical traffic data and other available information

Prepared by: Lorraine Edwards Traffic Count Analyst FDOT
Name, 3 /_T‘ le A y Org. Unit or Firm
o N Leb 1ol 200y
‘Signature Date
George Martin, GIS Coordinator/Traffic Count Supervisor FDOT
Reviewed by: Name Title Org. Unit or Firm
(- T = {,/Iﬁ’/u/f/
Signature 4 7 Date




120017CL-20120509 . syn

County: 12
Station: 0017
Description: SR 78, EAST OF HART ROAD LC21%

Start Date: 05/08/2012
start Time: 1100

pirection: E Direction: w Combined
Time 1st 2nd ird 4th  Total 1st Znd 3rd 4th  Total Total
0000 21 i3 g 1i 54 20 15 9 11 55 109
0100 16 g 5 9 38 18 9 14 8 49 87
0200 g 11 6 & 32 5 8 4 9 26 S8
0300 12 6 11 13 42 6 5 B 8 27 69
0400 i8 18 iB 31 85 6 12 16 28 62 147
0500 25 38 53 93 209 25 32 39 55 151 360
0600 102 140 155 195 592 76 126 198 205 605 1197
0700 168 226 252 237 B33 186 250 275 262 973 1856
0800 191 219 171 187 768 214 192 221 174 801 1569
0900 165 164 140 158 627 194 199 200 156 749 1376
1000 147 156 151 192 646 171 199 163 172 705 1351
1100 157 186 193 182 712 193 163 190 212 758 1470
1200 171 223 184 199 777 190 170 191 175 726 1503
1300 200 203 187 199 789 214 174 193 149 730 1519
1400 201 226 206 225 858 191 150 221 205 807 1665
1500 214 251 234 232 931 195 201 198 206 800 1731
1600 275 275 260 273 1083 234 237 274 246 993 2074
1700 299 341 208 240 1178 247 331 275 241 1094 2272
1800 234 220 192 196 842 235 187 199 145 766 1608
1900 153 140 131 108 532 111 114 118 109 452 984
2000 118 112 121 135 486 158 122 116 a0 486 972
2100 109 104 93 75 381 84 67 69 68 288 669
2200 57 47 40 47 191 63 37 40 32 172 363
2300 40 28 24 18 110 27 27 18 i8 90 | 200
24-Hour Totals: 12846 12363 2520%
Peak volume Information
Direction: E Direction: w Combined Directions
Hour volume Hour volume Hour volume

ALM, 715 906 715 1001 715 1907
P.M. 1645 1211 1645 1099 1645 2310
Daily 1645 1211 1645 1099 1645 2310
Truck Percentage 7.43 7.27 7,35

¢lassification Summary Database

pir 1 2 3 4 5 6 7 & g 10 11 12 13 14 15
TotTrk Totvel

E 110 B134 3p48 2 456 107 23 278 86 Py 0 0 0 4] 0
954 12846

w 106 7962 3396 6 419 82 34 263 R9 1] 0] 0 0 0 0
89¢ 12363

Generateg by sps 5.0.26

Page 1



Florida Department of Transportation

RICK SCOTT 405 Suwannee Street ANANTH PRASAD, P.E.
CRFERDIGN Taliohassee, FL 32399-0450 i

Date:
To:

From:

Copies:

Subject:

2/10/14

George Martin, GIS Coordinator/Traffic Count Supervisor

FDOT PROJECT MGR: Chris Zeigler

DEPARTMENT: _Project Management (158) MS: 1-29
Name (if not FDOT): Phone: x2253
Company:

Address:

Lorraine Edwards, Robin LaManna

REQUEST FOR PROJECT TRAFFIC DATA (updated 052013

Please E-mail this completed form and Location Map to Lorraine Edwards and cc: to George
Martin. NOTE: 1t could take as long as 30 working days to fill your request. Please plan
accordingly.

FPID No: 431317-1-52-01 County: Lee FAP No:

Previous Traffic Report (attached) Needs Update
X 18KIPESAL: Flexible X Rigid Both
(ESAL report includes Functional Classification and 24-hour counts)
Other:
Date Requested for Return:  3/14/2014

Project Name: SR 78 (Pine Island Road) from SR 45 (US 41) to New Post Road
Co/Section/Subsection: 12060000
From (Include Mile Post): 14.723

To (Include Mile Post); 17.015
Description of Work: _Resurfacing
Opening Year: 2016 Existing Total Thru Lanes: 4 Resulting Total Thru Lanes: 4
Other:
Attachments:

District One — Traffic Operations
801 N Broadway Avenue * Post Office Box 1249 * Bartow, FL 33831-1249
(B63) 519-2553 * Fax (863) 534-0015 * MS 1-8
www.dot.state.fl.us
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APPENDIX C

Resilient Modulus Recommendation



=

‘\/

Florida Department of Transportation

RICKSCOTT STATE MATERIALS OFFICE ANANTH PRASAD, I'.L.
GOVERNOR 5067 Nurthcast 39™ Avenae, Gainesvilke. Florida 32609 SECRETARY
Telephone (3523 935-6311. Fax- (352) 055.6345

TO: Debbie Childs. Project Manager

FROM: Hyung S. Lee, Pavement Systems Evaluation

DATE: July 23,2012

COPIES:

SUBJECT: Resilient Modulus Recommendation

Project Description: SR 7%
MP 1418210 17.015

Project Number 12060
FIN No.: 431317-1
County: Lee

On July 18, 2012 deflecuon tests were conducted in the eastbound and westbound traffic
lanes of SR 78 Evaluation of the data and resulting deflection plots indicate the
following Resilient Modulus value is representative of the existing pavement system and
is hereby recommended [or this project.

ol Ty pet Beginning Ending Modulus Modulus
Travel Direction Mitepost Milepost {psi) (MPa)
Northbound/Southbound 14.182 17015 18,000 124

Please let me know if you need turther assistance

HSL/kek

Attachment Deflection Plots
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1 egend.
F = Flexible, R = Rigid, B = Composite (HMA / PCC) and W = Composite (PCC/HMA)

Notes. SRS
Please type your notes here.

SUMMARY OF PAVEMENT SURVEY |
COUNTY Lee GPR Test Date 13-Sep-12|
PROJECT NO. 12080 MPSV Test Date 14-Nov-12
PFN 4313171
STATE ROAD 78
MILEPOST LIMITS (SLMP) 14,182 to 17.015
PAVEMENT TYPE

Milepost Lanes
From To | T O T
14.182 | 17.015 F

[SUMMARY STATISTICS & PLOT SETTINGS (Please use the menu in this block to modify the settings.)

Display: & Statistics ¥ Plots

Data: ¢ Thickness for  HMA ¢ PCC
" Cross Slope
& Rut Depth
Lanes: W All o FuLm P Fasrs T 4Re T isRs [ 18RS
Limits: Minimum | Maximum | Maj. Unit | Min. Unit
X 14,182 17.015 0.5 0.10 or
y 0.0 06 0. 0.05
|SUMMARY STATISTICS
Units: in.
1 4 L-Direction R-Direction
Average Stdev Max. Min. Average | Stdev Max. Min.
1 0.2 0.1 0.49 0 0.17 0.11 0.58 0
] 0.22 013 0.52 0 0.18 0.15 0.64 0
[FioTs
Pavement Rut Depth Survey
Lee County / Section 12060
SR 78 /MP 14.182 10 17.015
0.60
0.50
€ 040
'ﬂe.an .
a ]
3020 -
0.10
0.00 - b, B - iy & o ) AR ——
14.182 14.682 15.182 15.682 16.182 16.682
Milepost
—] e—ll
Pavement Rut Depth Survey
Lee County / Section 12060
SRT8/MP 14.182 10 17.015
0.60
050 |
040
;030 [ i
&0, \n
-] v .“r
- t
S04 v .w r . h ‘ " /) 1
0.10 y m { | !
M' (" 11 ‘ | ) ) ;)‘
0.00 : £, : Ml HEFRRIIRE AL 0L N Be. i
14.182 14682 15.182 15.682 16.182 16.682
Milepost




APPENDIX D

Flexible Pavement Design Manual Tables



FDOT

FLEXIBLE PAVEMENT
DESIGN MANUAL

OFFICE OF DESIGN, PAVEMENT MANAGEMENT SECTION
MARCH 2015
TALLAHASSEE, FLORIDA
Topic #625-010-002



Topic #625-010-002

Flexible Pavement Design Manual March 2015
TABLE 3.1
DESIGN PERIODS
The Following Design Periods Will Be Used For
Flexible Pavement Designs.
New Construction or Reconstruction 20 Years
Pavement Overlay without Milling 8 to 20 Years
Pavement Overlay with Milling
Limited Access 12 to 20 Years*
Non-Limited Access 14 to 20 Years*®
Pavement Overlay of Rigid Pavement 8 to 12 Years
Notes
* Shorter design periods can be used if there are constraints such as curb and

gutter or scheduled future capacity projects that justify limiting overlay
thickness. These reasons should be documented in the pavement design

package.

Pavement Thickness Design Process 3-8



Topic #625-010-002
Flexible Pavement Design Manual

March 2015

TABLE 4.1

FRICTION COURSE SELECTION

The Following Friction Courses are
Required For Design Speeds of

35 mph or Greater.

All Projects

Design Speed

35 thru
45 mph

50 mph
Or Greater

Low Volume Two Lane Roads

Two Lane

FC-12.5
or
FC-9.5

FC-12.5
or
FC-9.5

Multi Lane

FC-12.5
or
FC-9.5

FC-5

® Type SP Structural Course without a friction course may be used if the five
years projected AADT from the opening year is less than 3000 vehicles per

day.

Friction Course Policy

43



Topic #625-010-002
Flexible Pavement Design Manual March 2015

TABLE 5.2

RELIABILITY (%R) FOR DIFFERENT ROADWAY FACILITIES

Facility New Rehabilitation

Limited Access 80 - 95 95-99

Urban Arterials 80 - 90 90 - 97

Rural Arterials 75-90 90 - 95

Collectors 75 -85 90 - 95
Notes

The type of roadway is determined by the Transportation Statistics Office and can
be obtained from the Roadway Characteristics Inventory (RCI).

The designer has some flexibility in selecting values that best fits the project when
choosing the Reliability (%R).

Considerations for selecting a reliability level include projected traffic volumes
and the consequences involved with early rehabilitation, if actual traffic loadings
are greater than anticipated. A detailed discussion of reliability concepts can be
found in the AASHTO Guide For Design Of Pavement Structures.

For traffic volume ranges, refer to Chapter 2, Design Geometrics and Criteria, of
the Plans Preparation Manual - Topic No. 625-000-007.

Pavement Thickness Design Process For New Construction or Reconstruction 5-9



Topic #625-010-002
Flexible Pavement Design Manual March 2015

TABLE 5.4

STRUCTURAL COEFFICIENTS FOR DIFFERENT PAVEMENT LAYERS
(New Construction or Reconstruction)

Layer Coeff. Spec.

Layer Type per inch Sec.
FC-5 0.00 337
FC-12.5, FC-9.5 0.44 337
Superpave Type SP (SP-9.5, SP-

12.5, SP-19.0) 0.44 334
Limerock (LBR 100) 0.18 200
Cememted Coquina {(LBR 100) 0.18 200
Shell Rock (LBR 100) 0.18 200
Bank Run Shell (LBR 100) 0.18 200
Graded Aggregate (LBR 100) 0.15 204
Recycled Concrete Aggregate 0.15 204
(LBR 120)

Type B-12.5 0.30 234
Limerock Stab. (LBR 70) 0.12 230
Shell Stab. (LBR 70) 0.10

Sand Clay (LBR 75) 0.12

Soil Cement (500 psi) 0.20

Seoil Cement (300 psi) 0.15

Type B Stab. (LBR 40) 0.08

Type B Stab. (LBR 30) 0.06

Type C Stab. 0.06

Cement Treated (300 psi) 0.12

Lime Treated 0.08

Pavement Thickness Design Process For New Construction or Reconstruction 5-14



Topic #625-010-002
Flexible Pavement Design Manual March 2015

TABLE 5.4

STRUCTURAL COEFFICIENTS FOR DIFFERENT PAVEMENT LAYERS
(New Construction or Reconstruction)

Layer Coeff. Spec.

Layer Type per inch Sec.
FC-5 0.00 337
FC-12.5, FC-9.5 0.44 337
Superpave Type SP (SP-9.5, SP-

12.5, SP-19.0) 0.44 334
Limerock (LBR 100) 0.18 200
Cememted Coquina (LBR 100) 0.18 200
Shell Rock (I.LBR 100) 0.18 200
Bank Run Shell (LBR 100) 0.18 200
Graded Aggregate (LBR 100) 0.15 204
Recycled Concrete Aggregate 0.15 204
(LBR 120)

Type B-12.5 0.30 234
Limerock Stab. (LBR 70) 0.12 230
Shell Stab. (LBR 70) 0.10

Sand Clay (LBR 75) 0.12

Soil Cement (500 psi) 0.20

Soil Cement (300 psi) 0.15

Type B Stab. (LBR 40) 0.08

Type B Stab. (LBR 30) 0.06

Type C Stab. 0.06

Cement Treated {300 psi) 0.12

Lime Treated 0.08

Pavement Thickness Design Process For New Construction or Reconstruction 5-14
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TABLE 5.6

GENERAL USE OPTIONAL BASE GROUPS AND STRUCTURAL
NUMBERS (STANDARD INDEX 514) (inches)

BASE THICKNESS AND OPTIONAL CODES
Base Options

: = 4 s 3 &

g = — o

] p - = = 3 g

s 181 § 18 $ 1le | 81 2 (U35 8
b | 5| P | g8 2 | 8| 33| 2 |248| &

g i 8 = = = 3 g2 e |acy s
S g S Structural Number (Per In.)
g g 2 | (018) | 018 | o 18) | (0.18) | (0.15) | (030) | ©3°% | (na
3 & 2 : ; : ; g 0.15)
1 |0.65-0.75] 701 'y q 4" 4" e A g o5"
2 |0.80-0.90] 702 5" 5" 5" 5" 5" A4
3 |0.95-1.05| 703 | 5%/.," 5, 5" 51" 6'/" A4
4 [L05-1.15| 704 6" 6" 6" 6" 7" A4
5 {1.25-1.35] 705 7 - r gy, T e
6 [1.35-1.50] 706 8" 8" 8" 8" 9" 5"
7 [1.50-165] 707 | 8%/, ' b e B," 10" 3%
8 |1.65-175| 708 | 9'/." g i b g A" " Y A
9 [1.75-185] 709 | 10" 10" 10" 10" 13 6" 4"
10 |1.90-2.00] 710 11" 11" 11" 1° @13" R Ay &5
11 [2.05 - 2.15] 711 17 17 o 12" g14" 7" 5"
12 |1220-230] 712 | 12%" | 12000 | 12V | 12V 74" 5"
13 [2.35-245] 713 | 913%/."|013'/."| 813/, | 813/, 8" 6"
14 (2.45-255] 714 | @14" g14" g 14" o 14" B> "B e
15 |2.60 - 2.70| 715 9" 7"

* For granular subbase, the construction of both the subbase and Type B-12.5 will be bid and used as
Optional Base. Granular subbases include Limerock, Cemented Coquina, Shell Rock, RCA Base at LBR
120, Bank Run Shell and Graded Aggregate Base at LBR 100. The base thickness shown is Type B-
12.5.All subbase thicknesses are 4" minimum.

@ To be used for widening, three feet or less.

A Based on minimum practical thicknesses.
Q For restrictions on the use of RAP Base, see Specifications Section 283.

Pavement Thickness Design Process For New Construction or Reconstruction
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TABLE 5.7

LIMITED USE OPTIONAL BASE GROUPS AND STRUCTURAL NUMBERS
(STANDARD INDEX 514) (inches)

BASE THICKNESS AND OPTION CODES
Base Options
2
< | Ly o - - o= - -
E = 3 S |83 | 88| 2§
= & . 8 & =X oo =
=z et ~ = - g = E= = =
=] I o = o) L E [T - @ E
7] g @ &0 = = E a E g E =
@ = g = - n 2 = > = < S B
s |£|Es| 2 |28 | 5§ |2 | 22|32
a & ~ 3 i @ = 3 - & B -
E g § Structural Number (per inch)
S g S
2 = 4 (0.12) 0.12) 0.10) (0.12) 0.15) | (0.115) | ©.20)
& & &
1 |0.65-0.75 | 701 5" 5 7" 5" 5" 5" 4"t
2 0.80-0.90 702 61/2" 61/2" 81/2" 61/2" 51/211 51/2" 41!
3 |0.95-1.05 703 8" 8" 9z, 8" 6'/," 6 /" 5"
4 |1Lo05-1.15 704 9" 9" 101/2.. g" 71/2.- 71/2.. 51/2..
5 |1.25-1.35 705 10" 10" 12" 10" 81/2" 81/2" 6"
6 ]1.35-1.50 706 11" 11" 11" 9" 7"
7 |1.50-1.65 | 707 | 12l | 124" 121/, 10" 7Y/"
8 |1.65-1.75 | 708 11" 8'/,"
Not Recommended For 20 year Design Accumulated 18
Kip Equivalent Single Axle (ESAL) Loads Greater Than
1,000,000.
€« >

Note: These base materials may be used on FDOT projects when approved in writing by the District
Materials Engineer and shown in the plans.

A Based On Minimum Practical Thicknesses.
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As a practical matter, Superpave mixes for crossroads and other small sections
with quantities less than 1000 tons can be designed with the same mix (i.e. Traffic
Level) as the mainline. This should be discussed on a project by project basis with
the District Bituminous Engineer.

5.6.5 TRAFFIC LEVELS

TRAFFIC LEVELS FOR DESIGN EQUIVALENT SINGLE AXLE LOADS
(ESALp) RANGE FOR SUPERPAVE ASPHALT CONCRETE
STRUCTURAL COURSES

The following are the Traffic Levels for the Design Equivalent Single Axle Loads
(ESALp) ranges for Superpave Asphalt Concrete Structural Courses

AASHTO
DESIGN ESAL, RANGE
(MILLION) TRAFFIC LEVEL
<0.3
03to<3
3to< 10
10 to < 30
>=3(

moO®

5.6.6 LAYER THICKNESS

SPECIFICATION REQUIREMENTS ON LAYER THICKNESS FOR TYPE
SP STRUCTURAL COURSES

The layer thickness must be consistent with the following thickness ranges:

FINE MIXES
Type Mix Minimum Maximum
SP-9.5 1" 1-14"
SP-12.5 1-15" 2-14"
SP-19.0 2" 3-14"

Pavement Thickness Design Process For New Construction or Reconstruction 5-28
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As a practical matter, Superpave mixes for crossroads and other small sections
with quantities less than 1000 tons can be designed with the same mix (i.e. Traffic
Level) as the mainline. This should be discussed on a project by project basis with
the District Bituminous Engineer.

5.6.5 TRAFFIC LEVELS

TRAFFIC LEVELS FOR DESIGN EQUIVALENT SINGLE AXLE LOADS
(ESALp) RANGE FOR SUPERPAVE ASPHALT CONCRETE
STRUCTURAL COURSES

The following are the Traffic Levels for the Design Equivalent Single Axle Loads
(ESALp) ranges for Superpave Asphalt Concrete Structural Courses

AASHTO
DESIGN ESAL;, RANGE
(MILLION) TRAFFIC LEVEL
<0.3
03to<3
3to< 10
10 to <30
>= 30

moOQwW3

5.6.6 LAYER THICKNESS

SPECIFICATION REQUIREMENTS ON LAYER THICKNESS FOR TYPE
SP STRUCTURAL COURSES

The layer thickness must be consistent with the following thickness ranges:

FINE MIXES
Type Mix Minimum Maximum
SP-9.5 1" 1-t4"
SP-12.5 1-14" 2-14"
SP-19.0 2" 3-15"

Pavement Thickness Design Process For New Construction or Reconstruction 5-28
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In addition to the minimum and maximum thickness requirements, the following
restrictions are placed on the respective material when used as a structural course:

SP-9.5 Limited to the top two structural layers, two layers maximum.
SP-9.5 May not be used on Traffic Level D and E applications.
SP-19.0 May not be used in the final (top) structural layer below FC-5

mixtures. Type SP-19.0 mixtures are permissible in the layer
directly below FC-9.5 and FC-12.5 mixtures.

All overbuild layers must be fine Type SP Asphalt Concrete designed at the traffic
level as specified in the Contract Documents. On variable thickness overbuild
layers, the minimum and maximum allowable thicknesses will be as specified
below, unless called for differently in the Contract Documents.

Type SP-9.5 3/8 to 2-in
Type SP-12.5 1/2 to 3-in
Type SP-19.0 142 to0 3% -in

Variable thickness overbuild layers constructed using a Type SP-9.5 or SP-12.5
mixtures may be tapered to zero thickness provided the Contract Documents
require a minimum of 1-1/2 inches of dense-graded mix placed over the variable
thickness overbuild layer.

Overbuild is further discussed in section 7.8.2.
Structural and Friction Courses are shown by thickness in plans, but bid as tonnage
items. Bid quantities are estimated using maximum spread rate of 110 # = one

square yard inch.

Actual spread rates to construct the plan thickness are determined by specification
formula for the mix selected by the contractor.

When construction includes the paving of adjacent shoulders <= 5-ft wide, the
traffic level and layer thickness for the upper structural pavement layer and

Pavement Thickness Design Process For New Construction or Reconstruction 5-29
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TABLE 7.1

REDUCED STRUCTURAL COEFFICIENTS OF ASPHALT
MATERIALS PER INCH

Recommended Criteria
(based on the Pavement Condition Survey ratings)

Good - No Cracking, minor rutting/distortion
Fair - Crack Rated 8 or higher, minor rutting and / or distortion
Poor - Cracking or Rutting rated 7 or less

Layer coefficients for granular base, subbase, and stabilizing are not
reduced. Use the values shown in Table 5.4.

Original Pavement Condition
Laver Design Good Fair Poor
FC-2 or FC-5 0
FC-1 or FC-4 0.20 0.17 0.15 0.12
FC-3 0.22 0.20 0.17 0.15
FC-6 0.44 0.34 0.25 0.15
FC-12.5 or
FC-9.5 0.44 0.34 0.25 0.15
Type S or SP 0.44 0.34 0.25 0.15
Type 1 0.37 0.30 0.23 0.15
Type 11 0.20 0.17 0.15 0.12
Type 111 0.30 .25 0.20 0.15
Binder 0.30 0.25 0.20 0.15
ABC-1 0.20 0.17 0.14 0.10
ABC-2 0.25 0.20 0.16 0.12
ABC-3 0.30 0.25 0.20 0.15
Type B-12.5 0.30 0.25 0.20 0.15
SAHM 0.15 0.13 0.11 0.08
SBRM 0.15 0.13 0.11 0.08

Pavement Thickness Design Process for Rehabilitation Projects 7-11
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TABLE A4A
REQUIRED STRUCTURAL NUMBER (SNg)
90% RELIABILITY (%R)
RESILIENT MODULUS (M) RANGE 4,000 PSI TO 18,000 PSI

RESILIENT MODULUS (Mg), (PSI x 1000)

ESALp 4 5 6 7 8 8 10 | 31|32 | 13 | 14 | 15 | 16 | 17 | 18
100° 000 3.02 2.77 2.59 2.44 231 221 212 2.04 1.97 191 186 1.81 176 1.72 168
1507000 3.23 297 2.77 2.61 2.47 236 227 219 211 205 199 1.94 1.89 1.84 1.80
2007000 3.39 3.11 290 273 2.60 2.48 2.38 230 2.22 2.15 2.09 2.03 198 1.94 1.89
250”000 3.52 323 3.01 2.84 2.69 2.57 2.47 238 230 223 217 211 2.06 2.01 1.97
300”7000 3.62 3.33 3.10 2.92 2.78 2.65 2.55 2.46 2.37 230 2.24 2.18 212 2.07 2.03
3507000 3.71 3.41 3.18 3.00 2.85 2.72 2.61 252 244 236 230 223 218 213 208
4007000 3.79 3.49 3.25 3.07 2.91 2.78 2.67 258 249 2.42 235 229 223 218 213
4507000 3.87 3.56 3.32 3.13 297 2.84 273 263 254 246 239 233 227 222 217
5007000 3.93 3.62 3.38 3.18 3.02 2.89 2.77 267 259 251 2.44 237 231 226 221
6007000 4.05 3.73 3.48 328 3.12 298 2.86 276 2.67 2.58 2.51 2.45 2.39 233 228
7007000 4.14 3.82 357 336 3.20 3.05 2.93 2.83 273 2.65 2.58 2.51 2.45 239 234
8007000 4.23 390 3.64 3.44 3.27 3.12 3.00 2.89 2.80 2.71 2.63 257 2.50 2.44 2.39
900”000 4.31 3.97 3.71 3.51 3.33 3.18 3.06 2.95 2.85 2.76 2.69 2.62 2.55 2.49 2.44

1000”000 4.38 4.04 3.78 357 3.39 3.24 3.11 3.00 2.90 2.81 2.73 2.66 2.60 2.54 2.48
1 5007000 4.65 4.30 4.03 3.81 3.62 3.46 3.33 3.21 3.10 3.01 292 2.85 278 271 2.65
27000”7000 4.85 450 4.21 3.99 3.79 3.63 3.49 3.36 3.25 3.16 3.07 2.99 2.91 2.85 2.78
2 5007000 5.01 4.65 4.36 4.13 3.93 3.76 3.62 3.49 3.38 3.27 3.18 3.10 3.02 2.95 2.89
3%000"000 5.14 4.77 4.48 425 405 388 3.73 3.60 3.48 337 3.28 3.19 3.12 3.04 2.98
3 500 000 5.25 4.88 4.59 435 4.14 3.97 3.82 3.69 3.57 3.46 3.36 3.28 3.20 3.12 3.06
4"000"000 535 498 4.68 4.44 423 406 390 3.77 3.65 3.54 3.44 335 3.27 3.19 3.12
4 500 000 5.44 5.06 4.76 452 4.31 4.13 398 3.84 3.72 3.61 3.51 3.42 3.33 3.26 3.19
5000 000 5.52 5.14 4.83 459 438 4.20 4.04 390 3.78 3.67 3.57 3.47 3.39 331 3.24
6 5.66 5.27 4.96 471 4.50 432 416 4.02 3.89 3.78 3.67 3.58 3.49 3.41 334

7 000 000 5.78 5.38 507 4.82 461 4.42 4.26 4.12 3.99 3.87 3.77 3.67 3.58 3.50 3.43
8 000 000 5.88 5.48 5.17 491 4.70 451 435 420 407 3.95 3.85 3.75 3.66 3.58 3.50
90007000 5.97 557 526 500 4.78 4.59 4.43 428 4.15 4,03 3.92 3.82 3.73 3.65 3.57

10"000"000 6.06 5.65 5.33 5.07 4.85 4.66 4.50 4.35 4.22 4.10 3.99 3.89 3.79 3.71 3.63

1570007000 6.39 597 5.64 537 5.14 4.95 477 462 4.48 436 4.25 4.14 4.05 3.96 3.88

2070007000 6.63 6.20 5.86 559 535 515 4.98 4.82 4.68 4.55 4.44 4.33 4.23 4.14 4.06

2570007000 6.82 6.38 6.04 576 552 532 514 4.98 4.84 471 459 4.48 438 4.29 4.20

30"000"000 6.98 6.53 6.18 590 5.66 545 527 5.11 4.96 4.83 4.71 4.60 4.50 4.41 4.32

35"000"000 7.12 6.66 631 6.02 578 557 538 5.22 5.07 4.94 4.82 471 4.61 451 4.42

40"000"000 7.24 6.78 6.42 613 5.88 567 548 532 517 504 491 480 470 4.60 4.51

457000000 7.34 6.88 6.52 6.22 597 5.76 557 5.41 526 512 500 4.88 4.78 4.68 4.59

50"000"000 7.44 6.97 6.61 631 6.06 584 565 549 534 520 507 4.96 4.85 4.76 4.66

607000"000 7.61 7.13 6.76 6.46 6.21 599 579 562 547 533 521 509 4.98 4.88 4.79

70"000"000 7.76 7.27 6.90 659 6.33 6.11 5.91 574 559 545 532 520 509 4.99 4.90

80"000"000 7.88 7.40 7.01 670 6.44 6.22 6.02 5.85 569 555 542 530 5.19 509 4.99

90"000"000 8.00 7.51 7.12 680 6.54 6.31 6.11 594 578 564 551 539 528 517 5.08

100”000”000 8.10 7.60 7.21 690 6.63 6.40 6.20 6.02 586 572 559 547 535 525 5.15

|
b, I, |

O‘
o
o

oo I I W [T N | D
“§“

N
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TABLE A.4B
REQUIRED STRUCTURAL NUMBER (SNg)
90% RELIABILITY (%R)
RESILIENT MODULUS (Mg) RANGE 18,000 PSI TO 32,000 PSI

RESILIENT MODULUS (Mg), (PSI x 1000)

ESALp 18 | 19| 20 | 21| 22 | 28| 2a | 25 | 26 | 22 | 28| 29| 30 | 31 | 32
1007000 1.68 1.64 161 157 1.54 151 1.49 1.46 144 141 139 137 135 1.33 131
1507000 1.80 1.76 1.73 1.69 1.66 1.63 1.60 1.57 1.55 1.52 1.50 1.48 1.46 1.44 1.42
2007000 1.89 1.85 1.81 1.78 1.75 1.71 1.68 1.66 1.63 1.61 1.58 1.56 1.54 151 1.49
250”000 1.97 1.92 1.89 1.85 1.81 1.78 1.75 1.72 1.70 1.67 1.65 1.62 1.60 1.58 1.56
3007000 2.03 1.99 1.95 1.91 1.87 1.84 1.81 178 1.75 1.72 1.70 1.67 1.65 1.63 1.61
3507000 2.08 2.04 2.00 1.96 1.92 1.89 1.86 1.83 1.80 1.77 1.75 172 1.70 1.67 1.65
2007000 2.13 2.08 2.04 2.00 1.97 193 190 1.87 1.84 1.81 179 1.76 1.74 171 1.69
4507000 2.17 2.13 2.08 2.04 2.01 197 194 191 1.88 1.85 182 1.80 177 1.75 173
5007000 2.21 2.16 2.12 2.08 2.04 201 1.97 194 191 1.88 186 1.83 181 1.78 176
6007000 2.28 223 2.19 2.15 2.11 2.07 2.04 200 1.97 194 192 1.89 186 1.84 1.82
7007000 234 2.29 224 220 2.16 2.13 2.09 2.06 2.03 2.00 1.97 1.94 1.91 1.89 1.87
8007000 2.39 2.34 2.30 2.25 2.21 217 2.14 2.10 2.07 204 201 199 196 1.93 1.91
900”000 2.44 239 2.34 2.30 2.26 222 2.18 215 2.11 2.08 2.05 2.03 200 1.97 1.95
170007000 2.48 2.43 2.38 2.34 2.30 226 222 2.18 2.15 2.12 2.09 2.06 2.03 2.01 1.98
1 5007000 2.65 2.60 2.55 2.50 2.46 241 238 234 230 227 224 221 248 215 212
270007000 2.78 2.73 2.67 2.62 2.58 2.53 2.49 2.45 2.42 2.38 235 2.32 229 2.26 2.23
2 5007000 2.89 2.83 2.77 272 2.67 2.63 259 255 2.51 2.47 244 2.40 2.37 2.34 231
370007000 2.98 2.92 2.86 2.81 2.76 271 2.67 2.62 2.58 2.55 2.51 2.48 2.45 2.42 239
3 5007000 3.06 2.99 293 288 2.83 278 2.73 2.69 2.65 2.61 2.58 2.54 2.51 2.48 2.45
000 3.12 3.06 3.00 2.94 2.89 284 2.80 2.75 2.71 2.67 2.63 2.60 2.57 2.53 2.50
4 500”000 3.19 3.12 3.06 3.00 2.95 290 2.85 2.81 2.76 2.72 2.69 2.65 2.62 2.58 2.55
0007000 3.24 3.17 3.11 3.05 3.00 2.95 2.90 2.86 2.81 2.77 2.73 2.70 2.66 2.63 2.60
0007000 3.34 3.27 3.21 3.15 3.09 3.04 2.99 2.94 290 2.86 2.82 2.78 2.74 2.71 2.68
0007000 3.43 3.36 3.29 3.23 3.17 3.12 3.07 3.02 298 293 2.89 2.85 282 2.78 2.75
870007000 3.50 3.43 3.36 3.30 3.24 3.19 3.14 3.09 3.04 3.00 2.96 2.92 2.88 2.84 2.81
9000”7000 3.57 3.50 3.43 337 3.31 3.25 3.20 3.15 3.10 3.06 3.01 2.97 2.94 290 2.86
1070007000 3.63 3.56 3.49 3.43 337 3.31 3.25 3.20 3.16 3.11 3.07 3.03 2.99 295 2.91
15"000"000 3.88 3.80 3.73 3.66 3.60 3.54 3.48 3.43 3.37 3.33 3.28 3.24 3.20 3.16 3.12
2070007000 4.06 3.98 3.90 3.83 3.77 3.71 3.65 3.59 3.54 3.49 3.44 339 335 3.31 3.27
2570007000 4.20 4.12 4.04 3.97 3.90 3.84 3.78 3.72 3.67 3.62 3.57 3.52 3.48 3.43 339
3070007000 4.32 424 4.16 4.09 4.02 395 3.89 383 378 3.73 3.67 3.63 3.58 3.54 3.49
3570007000 4.42 434 426 419 4.12 405 3.99 3.93 3.87 3.82 3.77 3.72 3.67 3.63 3.58
4070007000 4.51 4.43 435 427 420 4.14 407 401 396 3.90 3.85 3.80 3.75 3.71 3.66
4570007000 4.59 451 4.43 435 428 421 415 4.09 4.03 3.97 3.92 3.87 3.82 3.78 3.73
5070007000 4.66 4.58 4.50 4.42 435 428 422 415 410 4.04 3.99 3.94 3.89 3.84 3.80
6070007000 4.79 4.70 4.62 454 4.47 4.40 434 427 421 416 4.10 4.05 4.00 3.95 3.91
7070007000 4.90 4.81 473 4.65 458 451 444 438 432 426 420 415 4.10 4.05 4.00
8070007000 4.99 490 4.82 4.74 4.67 460 453 4.46 440 435 429 424 419 4.14 4.09
9070007000 5.08 4.99 490 4.82 475 468 4.61 454 4.48 442 437 431 426 421 4.16
10070007000 5.15 5.06 4.98 490 4.82 475 4.68 4.62 455 4.49 444 438 4.33 428 423

P 5 P

b IS, I, I, I, |

€' v N
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TABLE A.7A
REQUIRED STRUCTURAL NUMBER (SNg)
95% RELIABILITY (%R)
RESILIENT MODULUS (Mg) RANGE 4,000 PSI TO 18,000 PSI

RESILIENT MODULUS (Mg), (PSI x 1000)

Esat, | 4 | s | s ]| 7| &9 b aolan 22| 33| se] 25 1 068 27 [ 18
1007000 3.22 2.95 2.75 259 246 235 226 2.18 2.10 2.04 198 193 1.88 1.83 1.79
1507000 3.44 3.16 2.94 277 2.63 2.52 2.42 233 225 218 2.12 2.06 2.01 1.97 1.92
2007000 3.60 3.31 3.00 291 2.76 2.64 254 244 236 2.29 223 217 2.11 206 2.02
2507000 3.74 3.43 320 3.02 2.87 2.74 2.63 254 2.45 2.38 231 225 219 2.14 2.10
3007000 3.85 3.54 330 3.11 2.96 2.83 2.71 2.61 253 2.45 2.38 232 2.26 221 2.16
350”7000 3.94 3.63 3.39 3.19 3.03 290 2.78 2.68 2.59 2.52 2.44 238 2.32 227 2.22
4007000 4.03 3.71 3.46 3.26 3.10 2.96 2.85 2.74 2.65 2.57 2.50 2.43 2.37 2.32 2.27
4507000 4.10 3.78 3.53 3.33 3.16 3.02 2.90 2.80 2.70 2.62 2.55 2.48 2.42 2.36 231
5007000 4.17 3.84 359 3.39 322 307 295 2.85 275 2.67 259 253 246 241 235
6007000 4.29 3.96 3.70 3.49 3.32 3.17 3.04 293 284 275 2.67 2.60 2.54 2.48 2.43
2007000 4.39 4.05 3.79 3.58 3.40 3.25 3.12 3.01 2.91 2.82 274 2.67 2.61 2.55 2.49
8007000 4.48 414 3.87 3.66 3.48 332 3.19 3.08 2.98 2.89 2.80 273 266 2.60 2.55
900”000 456 4.22 3.95 3.73 3.54 3.39 325 3.14 3.03 294 2.86 2.78 2.72 2.65 2.60
170007000 4.63 428 4.01 3.79 3.60 3.45 3.31 3.19 3.09 299 291 283 2.76 2.70 2.64
1 5007000 4.91 4.56 4.27 4.04 3.85 3.68 3.54 3.41 3.30 3.20 3.11 3.03 2.96 2.89 2.83
270007000 5.12 475 4.46 4.23 4.03 3.86 3.71 3.58 3.46 3.36 3.26 3.18 3.10 3.03 2.96
2 5007000 5.28 4.91 4.62 437 4.17 4.00 3.84 3.71 3.59 3.48 3.39 3.30 3.22 3.14 3.08
370007000 5.42 5.04 4.74 450 429 4.11 3.96 3.82 3.70 3.59 3.49 3.40 3.32 3.24 3.17
3 5007000 5.53 5.15 4.85 4.60 4.39 4.21 405 3.92 3.79 3.68 3.58 3.49 3.40 3.32 3.25
470007000 5.64 525 4.94 4.69 4.48 430 4.14 4.00 3.87 3.76 3.66 3.56 3.48 3.40 3.32
4 5007000 5.73 5.33 5.03 4.77 456 4.38 4.22 4.07 3.95 3.83 3.73 3.63 3.54 3.46 3.39
570007000 5.81 5.41 5.10 4.85 4.63 4.45 428 4.14 401 3.90 379 3.69 3.61 3.52 3.45
670007000 595 555 524 498 476 457 4.41 426 4.13 4.01 3.90 3.80 3.71 3.63 3.55
770007000 6.07 5.67 535 509 4.87 4.68 451 436 423 411 400 3.90 3.81 3.72 3.64
870007000 6.18 577 5.45 5.18 496 4.77 4.60 4.45 432 4.19 4.08 3.98 3.89 3.80 3.72
9”0007000 6.28 5.86 5.54 527 5.05 4.85 4.68 4.53 4.39 427 4.16 4.06 3.96 3.87 3.79
107000000 6.36 5.95 5.62 535 512 493 475 4.60 4.46 434 423 412 403 394 3.86
1570007000 6.70 6.27 5.93 5.65 542 522 504 4.88 474 461 450 439 429 420 4.11
20"000"000 6.95 651 6.16 588 564 543 525 509 494 481 469 458 448 4.39 4.30
2570007000 7.15 6.70 6.34 6.05 5.81 560 541 525 510 497 4.85 4.74 4.63 4.54 4.45
30"000"7000 7.32 6.86 6.49 620 595 574 555 539 524 510 4.98 4.86 4.76 4.66 4.57
135”000”000 7.46 699 6.62 6.33 6.07 586 567 550 535 521 509 497 487 4.77 4.68
407000000 7.58 7.11 6.74 6.44 6.18 596 577 560 545 531 519 5.07 4.96 4.86 4.77
4570007000 7.69 7.21 6.84 6.53 6.28 6.06 5.86 569 554 540 5.27 5.15 5.05 4.95 4.85
s50"000"000 7.79 7.31 6.93 6.62 6.36 6.14 595 577 562 548 535 5.23 512 502 4.93
6070007000 7.97 7.48 7.09 6.78 6.52 6.29 6.09 592 576 562 549 5.37 526 5.15 5.06
7070007000 812 7.62 7.23 691 6.65 6.42 622 6.04 588 573 5.60 548 5.37 527 5.17
8070007000 826 7.75 7.35 7.03 6.76 6.53 6.32 6.14 598 5.84 5.70 5.58 5.47 5.36 5.27
90"000"000 838 7.86 7.46 7.14 6.86 6.63 6.42 624 6.08 593 580 5.67 556 5.45 535
10070007000 8.48 7.96 7.56 7.23 6.95 6.72 6.51 6.33 6.16 6.01 588 575 564 553 543
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TABLE A.7B
REQUIRED STRUCTURAL NUMBER (SNg)
95% RELIABILITY (%R)
RESILIENT MODULUS (Mg) RANGE 18,000 PSI TO 32,000 PSI

RESILIENT MODULUS (Mg), (PSI x 1000)

ESALp 18| 9| 20 20 ] 22| 23| 34| 25| .26 | 27 | 28 | 20 {. 30| 31 ] 32
1007000 1.79 1.75 1.72 1.68 1.65 1.62 159 1.57 1.54 1.52 1.49 1.47 1.45 1.43 1.41
1507000 1.92 1.88 1.84 1.81 1.77 1.74 171 168 1.66 1.63 1.61 158 1.56 1.54 1.52
2007000 2.02 1.98 194 190 1.86 1.83 1.80 1.77 1.74 1.72 1.69 167 164 162 1.60
2507000 2.10 2.05 2.01 197 194 1.90 1.87 1.84 181 1.78 1.76 1.73 1.71 1.69 1.66
3007000 2.16 2.12 2.07 2.03 2.00 1.96 193 1.90 1.87 1.84 181 179 1.76 1.74 1.72
3507000 2.22 2.17 2.13 2.09 2.05 2.01 198 195 1.92 1.89 1.86 1.84 1.81 1.79 1.77
4007000 227 2.22 218 214 2.10 2.06 2.03 199 196 1.93 191 1.88 1.86 1.83 1.81
4507000 2.31 2.26 2.22 2.18 2.14 210 2.07 2.03 2.00 1.97 195 1.92 189 1.87 1.84
5007000 2.35 2.30 2.26 222 2.18 214 2.10 2.07 204 2.01 1.98 195 1.93 1.90 1.88
6007000 2.43 2.38 2.33 229 224 221 217 2.14 210 2.07 2.04 2.02 1.99 1.96 1.94
7007000 2.49 2.44 2.39 235 230 2.26 2.23 2.19 2.16 2.13 2.10 2.07 2.04 2.01 1.99
800 000 2.55 2.49 2.44 2.40 236 232 228 224 221 218 2.14 212 2.09 2.06 2.04
900”000 2.60 2.54 2.49 2.45 2.40 236 232 229 225 222 219 216 2.13 2.10 2.08
17000"000 2.64 2.59 2.54 2.49 2.44 2.40 2.36 2.33 2.29 2.26 223 220 217 214 2.11
1 5007000 2.83 2.77 2.71 2.66 2.62 257 253 2.49 245 242 238 235 232 229 2.26
270007000 2.96 2.90 2.85 2.79 2.74 270 2.65 2.61 2.57 2.54 2.50 2.47 2.43 2.40 2.37
2 5007000 3.08 3.01 2.95 2.90 2.85 2.80 2.75 2.71 2.67 2.63 2.59 2.56 2.53 2.49 2.46
370007000 3.17 3.10 3.04 299 2.93 2.88 284 279 275 2.71 267 2.64 2.60 257 2.54
3 5007000 3.25 3.19 3.12 3.06 3.01 296 291 2.87 2.82 2.78 2.74 2.71 267 2.64 261
Yo00"000 3.32 3.26 3.19 3.13 3.08 3.03 298 293 2.89 2.84 280 2.77 2.73 2.70 2.66
3.39 3.32 3.26 3.20 3.14 3.09 3.04 2.99 2.94 2.90 2.86 2.82 279 275 2.72
0007000 3.45 3.38 3.31 3.25 3.19 3.14 309 3.04 3.00 295 291 2.87 2.83 2.80 2.76
355 3.48 3.41 3.35 329 324 318 3.13 3.09 3.04 3.00 2.96 2.92 2.88 2.85
770007000 3.64 3.57 3.50 3.44 3.38 3.32 3.27 3.21 3.17 3.12 3.08 3.04 3.00 2.96 2.92
870007000 3.72 3.65 3.58 3.51 3.45 3.39 3.34 3.29 3.24 3.19 3.15 3.10 3.06 3.03 2.99
9 000 000 3.79 3.72 3.65 3.58 352 3.46 3.40 3.35 3.30 3.25 3.21 3.17 3.12 3.09 3.05
1070007000 3.86 3.78 3.71 364 358 352 346 341 336 3.31 3.27 3.22 3.18 3.14 3.10
157000"000 4.11 4.03 3.96 3.89 3.82 3.76 3.70 3.64 3.59 3.54 3.49 3.44 3.40 336 3.32
2070007000 4.30 422 4.14 407 400 394 387 3.82 3.76 3.71 3.66 3.61 3.56 3.52 3.48
2570007000 4.45 436 4.29 421 4.14 408 4.01 3.95 390 3.84 3.79 3.74 3.70 3.65 3.61
300007000 4.57 4.49 4.41 433 426 4.19 413 4.07 401 396 3.90 3.85 381 3.76 3.71
3570007000 4.68 459 451 443 436 429 423 417 411 405 4.00 3.95 3.90 3.85 3.81
40"0007000 4.77 4.68 4.60 4.52 4.45 438 432 425 4.20 4.14 408 4.03 3.98 3.94 3.89
4570007000 4.85 4.76 4.68 4.60 4.53 4.46 439 433 427 421 416 411 4.06 4.01 3.96
5070007000 4.93 4.84 475 468 460 453 447 440 434 428 423 4.18 4.12 4.08 4.03
6070007000 5.06 4.97 4.88 480 4.73 466 459 452 4.46 440 435 429 424 419 4.15
7070007000 5.17 5.08 4.99 491 484 476 4.69 463 457 451 4.45 4.40 4.34 4.29 4.25
8070007000 527 517 509 501 493 486 479 472 466 460 454 449 4.43 438 4.33
90"0007000 5.35 5.26 517 509 5.01 494 487 4.80 474 468 4.62 457 451 4.46 4.41
10070007000 5.43 534 525 517 5.09 502 494 488 4.81 475 4.69 4.64 458 453 4.48
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CONCLUSION:

Note that the 14 year (2003) accumulated value is 3,997,200 ESALs (rounding
ESALp = 4,000,000).

If the project was delayed one year, the new ESALp would be:
4,329,400 - 244,300 = 4,085,100 ESALs

It is important to note that even though ESAL information is needed for only a 14
year period, additional ESAL information beyond that period is sometimes needed
for project delays or increased design periods due to different rehabilitation
strategies (i.e. resurfacing verses milling and resurfacing). This gives the designer
flexibility in design and programming of this project.

Estimating Design 18-KIP Equivalent Single Axle Loads (ESALp) D-11
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STATE ROAD 78

FINANCIAL PROJECT No, 431317-1
HIGHWAY SECTION 12060

MP 14.723 TO MP 17.015

PAVEMENT SURVEY AND EVALUATION REPORT
SR 78 FROM US 41 TO NEW POST ROAD

INTRODUCTION

This report represents an analysis of information collected during the above referenced pavement
survey and evaluation. The 2,292 mile project, located in Lee County on SR 78, begins at US 41
and ends at New Post Road.

DESCRIPTION OF EXISTING TYPICAL SECTIONS
The typical section consists of four lane asphalt pavement roadway with curb and gutter
shoulders.

CORING INFORMATION
8 cores were taken along the mainline, 8 cores were taken along the turn lanes and 2 cores were
taken along the shoulders. The coring layout is illustrated in appendix 3.

The coring location and information wes obtained according to Section 3.2 of the 2006 Flexible
Pavement Coring and Evaluation of the Materials Manual-Bituminous Materials. The data for
the individual core samples is included in Appendix | (Pavement Evaluation Core and Condition
Data).

ROADWAY SURFACE CONDITION

The averall condition of this section is fair with light severity fatigue cracking. Cracking is the
most setious distress identified during our pavement evaluation. The average asphalt depth in the
travel] lanes was 4.4 inches with minimum and maximum depths at 3.4 inches and 4.9 inches,
respectively. The average asphalt depth in the shoulders was 3.4 inches with minimum and
maximum depths at 2.3 inches and 4.5 inches, respectively.

The latest pavement condition survey shows the pavement cracking index to be as shown below.

Mile Post Pavement| Crack Ride Rut
Ape
14,723 - 15,850 14 9 7.1 8.0
15,850 - 17.008 26 7.5 6.9 8.0
17.008 - 17.026 14 10 8 9




STATE ROAD 78

FINANCIAL PROJECT No. 431317-1
BIGHWAY SECTION 12060

MP 14.723 TO MF 17.015

Cross slope measurements were taken in specific locations and should not be considered the
actual cross slope typical of this roadway. Cross slopes in specific locations can be found in
Appendix 1.

BASE CONDITION
The material encountered in the mainline and shoulders varied between limerock and asphait
base.

REHABILITATION RECOMMENDATIONS
To develop a pavement design for the project we recommend milling the pavement as follows:
MAINLINE

¢ Mill 3.00" from the entire width and length of the existing asphalt pavement.
SHOULDERS, TURN LANES AND CROSSOVERS

e Mill 1.50” from the existing paved shoulders.

Cracks measured range from 0.4” to 4.9” the recommended milling depth is considered the
minimum needed to remove majority of the cracks.

We recommend utilizing overbuild to correct the existing cross slope if it is necessary. Do not
use milling to achieve desired cross slope. It is the intent of this office to mill for the entire
width and length of the project.

Appendix 2 provides a detail of the assumed pavement design used to develop the milling

recommendation.

COMMENTS AND GENERAL NOTES
In addition to the recommendations made within this report, the following items should be
considered when preparing the contract documents for the subject project:

Notes to the Designer

1. We recommend that all asphalt overlaying the existing curb and gutter be removed.

2. Due to the allowable construction tolerances specified in Section 327-4 of the
Specifications and the frequency in which the preliminary pavement cores were taken,
isolated arcas of the base may be exposed.



STATE ROAD 78

FINANCIAL PROJECT No. 431317-1
HIGHWAY SECTION 12060

MP 14.723 TO MP 17.015

3. Milling may need to be adjusted at the beginning and end of the project, side streets,
bridge deck, approach slabs or areas in which constraints dictate. Appropriate plan
detsils need to be illustrated in the plans in accordance with the Plans Preparation
Manual (PPM).

Pay ltem/Typical Section/General Notes

1. Existing asphalt and base that conflicts with the construction of widening or shoulders
shall be removed.

2. The contractor should anticipate that a majority of the base could be exposed during
the milling operation and shall require a prime cover prior to paving.

If this report is not used within three years, please contact this office.

Our identification of the differing pavement layers is based on visual classification as well as
familiarity with the site. The actual classification may be different because of differential in
asphalt mixes and how the roadway was previously constructed. The information in this
report is based on the conditions found at the time of our investigation. The engineer shall
notify us if the type of work proposed for the project changes and/or existing conditions
change prior to the letting of the project. This report is based on the fact the project will be
designed and constructed in accordance with the Standard Specifications, Roadway Design
Standard Index, Flexible Pavement Design Manual and other available information unless
stated otherwise within this report.

Please contact this office if additional service or have any questions regarding this report.

%/27’/ S (0 -y
Robert I Lopes, P.E. 68427
District Bituminous Engineer
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Condition Data
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APPENDIX 2

Assumed Pavement Design Used To
Determine Milling Depths



O

Assumed Pavement Design Used To
Determine Milling Depths

Design Sketch Not Drawn To Scale

MAINLINE SHOULDERS
TURN LANES

Remaining Asphalt after Remaining Asphalt
milling after milling

Exisling Base Existing Base Existing Base

Note:

* Structural requirements were not calculated in this design.

® In the event that the depicted pavement design will not be adequate
based on structural calculations, overbuild thickness should be
adjusted to meet the required structural number and/or other
constructability purposes. If modification to the milling depth will be
necessary to meet the required structural number contact this office
for a revised recommendation.
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Pavement Survey Request



k2

Florida Department of Transportation

RICK SCOTT ANANTH PRASAD
GOVERNOR SECRETARY
MEMORANDUM

Date: February 10, 2014
To Marlene Hebert, District Materials {MS 1-9)
From: Chris Zeigier, Project Manager
Copies: File
Subject: REQUEST FOR ASPHALT SURVEY

FM No.: 431317-1-52-01

State Projact No.: SR 78

County/Section: Leal/12060

Description: Mil and Resurfacing

Begin MP 14.723 End MP 17.015

A : Skid Hazard RRR Intersection Safety

{Shoulder/Widening)

Scope of Project: ________Mill and Resurface

Review of Project by Project Manager:

Typical Section: Urban and Rural Spec Year: 2013 Friction Course Type: FC4
Traffic Data: ESAL _6.000000 (Mgl 18,000 Trafficlevel. A B C D
Gracking: Longitudinal Horizontal Alligator

Pavement Condition: Rutling Cracking Shoving Spalling

Change In Pavement: Sections with noliceable change Mile Post/Lane

Structures:

Major patches/repairs to Roadway Mile Post/Lane

Pavement Deprassions Mile Post/iLens

Bridges Manholes Tractor Crossings Cross Drain

Areas of Concemn: Additional cores should be taken at:

These attached items are for your information in obtaining the necessary asphalt data needed for our preparation of the

pavement design package:
Location Map_X Pian and Profile Sheet__  Proposed Typical Sections___ Old Pavement Typical

Is this a "Goes With" project? If so, Lead Project Number

In your signed and sealed report please provide the types of asphalt and their thicknesses, the type of base and thickness,

the type of stabilization and thickness, the condition of the roadway surface, and a milling recommendation.

Charge to Financial Project ID___431317-1

In order 10 keep our project on schedule, we are requesting a return date of _April 8, 2014

if you have any questions, please contact me at 863-519-2253

for all preliminary engineering work performed on this project,
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PROJECT LOCATION MAP
FLORIDA DEPARTMENT OF TRANSPORTATION
FINANCIAL PROJECT ID: 431317-1-52-01
SR 78

FROM US 41/SR 45 to NEW POST ROAD

SECTION 12060
LEE COUNTY
TO
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Ponce, Eduardo A

‘rom: Uwaibi, Emmanuel

Sent: Thursday, July 16, 2015 8:41 AM

To: Ponce, Eduardo A; Musselman, Jim; Sholar, Greg

Cc: Taylor, Rhonda; Choubane, Bouzid; Nazef, Abdenour

Subject: RE: Seeking recommendation and approval for use of SP 4.75 //FPID 431317-1//SR78

from US 41 to New Post Road // Lee County

Ed,

Rhonda is out this week, but we do support your effort to use the $P-4.75 crack relief layer. Please coordinate with Jim
Musselman or Greg Sholar at SMQ for specific recommendations for use of this material on this project.

Thanks

Emmanuel Uwaibi, P.E
Pavement Design Engineer
850-414-4372

From: Ponce, Eduardo A

Sent: Monday, July 13, 2015 5:39 PM

To: Taylor, Rhonda; Uwaibi, Emmanuel

Cc: Zeigler, Chris; Ellis, Scott; Hebert, Marlene; Blair, Amy

Subject: Seeking recommendation and approval for use of SP 4.75 //FPID 431317-1 // SR 78 from US 41 to New Post
ioad // Lee County

Rhonda/Manny — D1 is working on a resurfacing project as noted above and a request has been made for use of SP-4.75
crack relief layer. What are your recommendations/guidance and what might be needed to seek approval of its use?

The consultant is in the process of revising the pavement design package for resubmittal to the District. Once the
package is complete, it can be provided to your office for review. Please advise.

Thank you,
Ed

Eduardo (Ed) Ponce, PE

District Roadway Design Engineer
FDOT District One

Phone: {863) 519-2281

Cell: (863} 280-0250

Fax: (863} 519-2852
edugrdo.ponce@dot.state.fl.us

{enter
i -
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The recommendation for 431317-1 included one mill depth of 3.0 in with a recommended put back of 2
lifts of SP 12.5. Design has contacted us about the fact that the project should have FC-5 on parts of the
project.

Oddly enough, the project previously had open graded material on areas that should be zoned for dense
graded asphalt {Multi-Lane Curb and Gutter, 40 mph posted speed, design speed 45. This is
approximately MP 14.723 to MP 15.64).

The project also had dense graded material on areas that should be zoned for open grade (Multi-Lane
paved shoulder, 50 mph posted speed, design speed 55 mph. This is approximately MP 16.2 to MP
10.015)

There was one gray area where | am unsure what the intended design speed moving forward is. This
area currently has dense graded material but it is in an area with the paved shoulder typical section and
it has a posted speed of 40 mph. This is at approximately MP 15.64 to 16.2.

What | think happened with the preliminary engineering report that went out in April 2014 is one of two
possibilities:

1. Qur coring crew went out and cored the open-graded areas and noticed that the posted speed
was 40 mph, so they recommended changing the friction course to dense graded. They then saw
the pavement change where they obtained cores that had dense graded friction, and there were
a few posted speed limit signs of 40 mph, so they assumed it would all get dense graded as well.
They then might have missed the 50 mph posted speed limit sign for the last 0.8 miles of the
job.

2. Sometimes when we make recommendations we catch the speed limit differences and ask the
designer what they prefer us to recommend if it is only a small area of the job. If the speed limit
is borderline and less than 1 mile, sometimes they us to recommend dense graded for the entire
project limits. This would be hard to confirm because Marlene is not here today and it would
likely be in her emails if this were the case.

In either case, we are now faced with changing the mill recommendation for the areas that we intend to
put FC-5. We usually average the crack depths and recommend a mill depth that removes at least 90%
of the average. If we cannot meet this, we are required to put in a crack relief measure. In the original
report, the open graded areas had shallow cracking, and the dense graded cracking had deep cracks.
When averaged out, 3.00” was more than sufficient to remove the cracks. If we want to focus on the
fact that the latter half of the project has significantly deeper cracks, we can average them separately to
ensure a longer lasting design. However, where the FC-5 will start is important to denote as it
determines where the existing cracks average into.

Here is where it gets tricky: If the intent of the design is to use FC-5 from where the first 50 mph sign
starts, a 3.25 in. mill would remove 90% of the cracks. If the intent is to start the FC-5 where the paved
shoulders start, then 3.75 in. mill would remove 90% of the cracks. This is mainly due to the fact that a
4.9 in. crack would fall into two different areas depending on which it lands under, which is just a little
bit of “crack gerrymandering.” At the end of the day, | think a 3.75 in. mill would be better in general but
if we are tight on money we could recommend a 3.25 in. mill for the FC-5 areas, and be able to get away
with it.



Please keep in mind that even though the first mile of the project has shallow cracks, we would still
recommend a mill depth of 3 in. in this area. This in mainly due to the fact that the crack mechanism in
this area is top down cracking, and between the time this report was finished and by the time the job
hits construction, the crack depths are likely to get deeper due to water penetration and asphalt binder

stripping.

Cracks by Friction Course Type Cracks by Posted Speed
Open Graded Dense 40 MPH 50 MPH
AH (_Iracks Cracks (in.) Gradefi . ;one Cracks Z.one Cracks
(in.) Cracks {in.) | All Cracks {in.) {in.) {in.)
1 1 4.7 1 1 4.7
04 0.4 4.9 0.4 04 2.8
4.7 2.3 2.8 4.7 2.3 3
2.3 15 3 23 1.5
15 2.5 1.5 2.5
49 0.6 4.9 0.6
2.8 0.9 2.8 0.9
3 3 4.9
2.5 2.5
0.6 0.6
0.9 0.9
Average 2.236363636 1.314285714 3.85 2.236363636 1.7625 3.5
90% of Avg | 2.012727273 | 1.182857143 3.465 2.012727273 1.58625 3.15

Recommendations:

My preferred option is to mill 3.75 in. in the FC-5 areas, with two lifts of SP 1.5 (total 3 in.), and one lift
of FC (0.75 in.). This option would be superior but more costly. My second choice option, is to mill 3.25
in., which should still take out a good amount of the cracks and we could justify it.

We also have one other option, and that would be if we would like to keep the 3.00 in. mill for the FC-5
area and use a .75 in. SP 4.75 mix in the bottom layer. State Materials Office and Central Office (both
Greg Sholar and Rhonda Taylor) has been looking for projects where they could use this mix as a crack
relief tayer, as it has worked in other states. This would keep the constant mill depth of 3.00” and may
save money compared to the 3.75” mill, while still preventing cracks (but might not save much money
compared to the 3.25” mill). This option would require coordination with SMO to try this out, as
4.75mm mixes are a developmental specification.
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