WISCONSIN DEPARTMENT OF TRANSPORTATION
TRANSPORTATION DISTRICTS —~ SE REGION

MEMORANDUM TO FILE/PAVEMENT DESIGN TRANSMITTAL

Date: January 20, 2015
SUBJECT: 1.D. 2788-01-00
Waukesha Bypass

(STH 59 to [H 94)
Waukesha Bypass
Waukesha County
e R
PAVEMENT DESIGN STATUS:

Attached is the pavement design report for the above-mentioned project. Both TSS — Engineering Services and the

Project Development Group, SE Region, has achieved concurrence.

SCOPE OF WORK:

The purpose of the West Waukesha Bypass s to provide a safe and efficient north-south arterial roadway on the west

side of the City of Waukesha to complete the long-planned circumferential route around Waukesha; to accommodate
growing traffic volumes along the corridor; and to improve roadway deficiencies that include tight curves, steep hills,
narrow lanes, and lack of shoulders. The proposed improvements address two major needs:

e Improve safety by providing a roadway that meets current design standards.

« Accommodate traffic demand generated by existing and planned development within and outside the study
corridor.

SUMMARY OF PAVEMENT DESIGN RECOMMENDATIONS:
Section #1 - STH 59 to Northview Road:

- Utilize some form of Subgrade Improvement, Reference the Geotechnical Engineering Report

- Remove the existing pavement, median, or curb & gutter as required

- Place B-inches of Base Aggregate Dense 1 Y-inch _

- Place non-reinforced Portland Cement, Concrete Pavement 8-inch, doweled with normal joints spaced at a standard
15 feet apart

Section #2 - Northview Road to TH-94:

- Utilize some form of Subgrade Improvement, Reference the Geotechnical Engineering Report

- Remove the existing pavement, median, or curb & gutter as required

- Place 8-inches of Base Aggregate Dense 1 ¥-inch

- Place non-reinforced Portland Cement, Concrete Pavement 8-inch, doweled with normal joints spaced at a standard
15 feet apart

Section #3 - STH 59:

- Utilize some form of Subgrade Improvement, Reference the Geotechnical Engineering Report

- Remove the existing pavement, median, or curb & gutter as required
- Place 11-inches of Base Aggregate Dense 1 %-inch



Place 3 %-inches of 19.0 mm HMA Pavement Type E-3, with Asphaltic Material PG 58-28 as a lower [ayer
Place 2-inches of 12.5 mm HMA Pavement Type E-3, with Asphaitic Material PG 58-28, as an upper layer

Section #4 - USH 18 & Minor Side Roads at Saylesville Road & CTH “X”:

Utilize some form of Subgrade Improvement, Reference the Geotechnical Engineering Report

Remove the existing pavement, median, or curb & gutter as required

Place 11-inches of Base Aggregate Dense 1 ¥-inch

Place 3 V-inches of 19.0 mm HMA Pavement Type E-3, with Asphaltic Material PG 58-28 as a lower layer
Place 2-inches of 12.5 mm HMA Pavement Type E-3, with Asphaltic Material PG 58-28, as an upper layer

Minor Side Roads — Excluding Saylesville Road & CTH “X*:

Remove the existing pavement, median, or curb & gutter as required
Place 10-inches of Base Aggregate Dense 1 ¥-inch
Place 3-inches of 19.0 mm HMA Pavement Type E-3, with Asphaltic Material PG 58-28 as a lower layer

_ Place 2-inches of 12.5 mm HMA Pavement Type E-3, with Asphaltic Material PG 58-28, as an upper layer

Shoulders:

Follow the FDM 14-5-1, with regards to Base Aggregate Dense material
Pavement to match adjacent mainline pavement '

L’ 24t Yoo s

Pavement Design Engineer Date

Project Engineer/Manager Date

Project Supervisor ' Date



Wisconsin Department of Transportation - SE Region

PAVEMENT TYPE SELECTION REPORT

L.D. 2788-01-00
Waukesha Bypass
(STH 59 to 1H 94)
Waukesha Bypass
Waukesha County

L.D. 2788-00-01
Waukesha Bypass
(Summit Ave. to Genesee Rd.)
USH 18
Waukesha County

L.D. 2788-00-02
Waukesha Bypass
(Summit Ave. to Northview Rd.)
Waukesha County

L.D. 2788-02-00
Waukesha Bypass
(Intersection Summit Ave & Meadowbrook Rd.)
USH 18

Waukesha County
Prepared By:
Todd R. Peschke, P.E.
SE Regional Pavement Design Engineer

“"Dale Prepared
January 20, 2015




PAVEMENT STRUCTURAL DESIGN REPORT

1.D. 2788-01-60
Waukesha Bypass
(STH 59 to IH 94)
Waukesha Bypass
Waukesha County

Executive Summary:

Project Type: Reconstruction, Expansion

Recommended Pavement Structure Description:

Section #1 - STH 59 te ijthview Road:

Utilize some form of Subgrade Improvement, Reference the Geotechnical Engineering Report

Remove the existing pavement, median, or curb & gutter as required

Place 6-inches of Base Aggregate Dense 1 ¥%-inch

Place non-reinforced Portland Cement, Concrete Pavement 8-inch, doweled with normal joints spaced at a standard
15 feet apart

Section #2 - Northview Road to IH-94:

Utilize some form of Subgrade Improvement, Reference the Geotechnical Engineéring Report

Remove the existing pavement, median, or curb & gutter as required

Place 6-inches of Base Aggregate Dense 1 V-inch

Place non-reinforced Portland Cement, Concrete Pavement 8-inch, doweled with normal joints spaced at a standard
16 feet apart

Section #3 - STH 59:

Utilize some form of Subgrade Improvement, Reference the Geotechnical Engineering Report

Remove the existing pavement, median, or curb & gutter as required

Place 11-inches of Base Aggregate Dense 1 Y-inch

Place 3 %-inches of 19.0 mm HMA Pavement Type E-3, with Asphaltic Material PG 58-28 as a lower layer
Place 2-inches of 12.5 mm HMA Pavement Type E-3, with Asphaltic Material PG 58-28, as an upper layer

Section #4 - USH 18 & Minor Side Roads at Savlesville Road & CTH “X*:

Utilize some form of Subgrade Improvement, Reference the Geotechnical Engineering Report

Remove the existing pavement, median, or curb & gutter as required

Place 11-inches of Base Aggregate Dense 1 Y-inch

Place 3 ¥%-inches of 19.0 mm HMA Pavement Type E-3, with Asphaltic Material PG 58-28 as a lower layer
Place 2-inches of 12.5 mm HMA Pavement Type E-3, with Asphaltic Material PG 58-28, as an upper layer

Minor Side Roads — Exeluding Saylesville Road & CTH “X”:

Remove the existing pavement, median, or curb & gutter as required
Place 10-inches of Base Aggregate Dense 1 %-inch



- Place 3-inches of 19.0 mm HMA Pavement Type E-3, with Asphaltic Material PG 58-28 as a lower layer
- Place 2-inches of 12.5 mm HMA Pavement Type E-3, with Asphaltic Material PG £8-28, as an upper layer
Shoulders:

- Follow the FDM 14-5-1, with regards to Base Aggregate Dense material
- Pavement to match adjacent mainline pavement

Pavement Type Selection Basis: WisPave 4, WisDOT’s pavement design program and the AASHTO Pavement ME
Design Program

Project Description:

Purpose of Project: The purpose of the West Waukesha Bypass is to provide a safe and efficient north-south
arterial roadway on the west side of the City of Waukesha to complete the long-planned circumferential route around
Waukesha; to accommodate growing traffic volumes along the corridor; and to improve roadway deficiencies that

include tight curves, steep hilis, narrow lanes, and lack of shoulders. The proposed improvements address two
major needs:.

- Improve safety by providing a roadway that meets current design standards.

- Accommedate traffic demand generated by existing and planned development within and outside the study
corridor.

Proposed Improvement: Reconstruction, Expansion
Project Length: 5.16 miles
Functional Classification: Major Arterial
Existing Facility:
Stationing: Sta 100+52 to Sta 373+12

Section #1: Waukesha Bypass, STH 59 to Northview Road — Sta 100452 to Sta 340+50

Section #2: Waukesha Bypass, Northview Road to IH-94 — Sta 340+50 to 373+12

Section #3: STH 59 — Sta 34+07 to Sta 61+83

Section #4: USH 18 — Sta 39+00 to Sta 66+00 and Minor Side Roads at Saylesville Road & CTH "X”
Year Built and Rehabilitation History: Not Available

Posted Speed Limit:

Section #1: STH 59 to Northview Road — 45 mph
Section #2: Northview Road to IH-94 — 25 mph to 35 mph
Section #3: STH 59 — 55 mph

Section #4: USH 18 — 45 mph

[

Existing Typical Section & Pavement Condition: Not applicable to reconstruction/expansion

Section #1 Section #2 Section #3 Section #4
Number of Roadways: 2 2 2 1

Number of Lanes: 4 4 4 2




Lane Width: 4@ 121 4@12 1t 4@ 121 2@ 12 1t

Crown Slope: 2% 2% 2% 2%
Proposed Typical Section:
Section #1 Section #2 Section #3 Section #4
Number of Roadways: 2 2 2 1
Number of Lanes: 4 4 4 2
Lane Width: 4 @121t 4@12 1t 4@ 12 ft. 2@12ft
Crown Slope: 2% 2% 2% 2%
Traffic Data: SEE EXHIBIT #1
WisPave Inputs Section #1 Section #2 Section #3 Section #4
Construction Year: 2017 2017 2017 2017
Construction Year ADT: 19,400 21,200 13,000 9,900
Design Year: 2037 2037 2037 2037
Design Year ADT: 24,900 26,800 15,100 15,600
Directional Factor: 0.5 0.5 0.5 0.5
Lane Distribution Factor: 0.90 0.90 0.95 1.00
Percent Trucks: 8.3%
2D 2.2%
3SU 0.7%
2S-1,258-2 4.6%
38-2 0.8%
Double Bottom 0.0%
AASHTOWare ME Inputs Section #1 Section #2 Section #3 Section #4
Constr, Yr. Truck Total: 1,618 1,768 1,084 826
Growth Rate %: 1.26% 1.18% 0.75% 2.30%
Number of Lanes: 4 4 4 2
HMA Design Year: 2035 2035 2035 2035
HMA Design Year ADT: 24,286 26,179 14,876 14,906
Concrete Design Year: 2042 2042 2042 2042
Concrete Design Year ADT: 26,503 28,417 15,677 17,478
% Trucks in Design Direction: 50 50 50 50
% Trucks in Design Lane: g0 90 90 100
Operational Speed (mph): 45 35 55 45
Percent Trucks: 8.34
Distribution Truck %: AADTT Distribution (%) :
2D (C4) 0.48% 2D (C4) 5.8%
(C5) 1.79% {C5) 21.5%
asu {CB) 0.37% 38U (C6) 4.4%
{C1 0.33% (C7) 4.0%
28-1, 28-2 (C8) 4.56% 25-1,28-2 {C8) 54.7%
38-2 (C9) 0.51% 3582 (C9) 6.1%
(C10) 0.30% {C10) 3.6%
Double Bottom  (C1it, C12, C13) 0.00% Double Bottom {C11, C12, C13) 0.0%

NOTE: The traffic data for Saylesville Road and CTH "X” is just a little less than the traffic data used for USH 18,
Section #4, therefore USH 18 will govern the pavement structure recommended for Saylesville Road and CTH
“X*. A minimum pavement structure is recommended for all the other Minor Side Roads, 5-inches of HMA on
10-inches of Base Aggregate Dense.



Design Lane Daily 18 Kip “Equivalent Single Axial Load” (ESAL):

Section #1 Section #2
Rigid Design: 552 Rigid Design: 598
Flexible Design: 423 Flexible Design: 457
Section #3 ' Section #4
Rigid Design: 370 Rigid Design: 353
Flexible Design: 282 Flexible Design: 271

Design Lane Total Life 18 Kip “Equivalent Single Axial Load” (ESAL):

Section #1 Section #2
Rigid Design: 4,100,000 Rigid Design: 4,400,000
Flexible Design: 3,100,000 Flexible Design: 3,400,000
Section #3 Section #4
Rigid Design: 2,700,000 Rigid Design: 2,600,000
Flexible Design: 2,100,000 Flexible Design: 2,000,000

Soil & Subgrade Parameters: SEE EXHIBIT #2

Design Group Index (DGI): 12

Frost Index (FI): F-3

Soil Support Value (SSV): 4.2 (use 4.7 if subgrade improvement is inciuded)

Mod. of Subgrade Reaction (k): 150 pci {(use 375 pci if subgrade improvement is included)

Predominant Soil Type: Reference the Geotechnical Engineering Report
Potential Construction Problems: Reference the Geotechnical Engineering Report
Subgrade Improvement: Yes

Geotechnical Investigation Report Author: Reviewed by Casey Wierzchowski, SE Regional Geotechnical
Engineer

Soil Parameters received on: January 7, 2015
AASHTOWare ME Subgrade Inputs:

Depth to Bedrock (If < 20 feet): 13 ft. Between Sta 290+00 to Sta 340+00 and 3 ft. at Sta 45+00
AASHTO Soils Classification:  A-4

Resilient Modulus (Mr): 9,450 for HMA Pavements
15,000 for Concrete Pavements
Maximum Dry Density (pcf): 116

Specific Gravity: 2.65
Optimum Moisture Content: 14%
Grain Size Distribution: #4: 85%
#10: 74%

#40: 65%

#200: 52%

Atterberg Limits:  Liquid Limit:  25%
Flasticity Index: 6%



Subgrade Improvement Parameters:

Selected Subgrade Improvement Type:
AASHTO Soils Classification:
Resilient Modulus (Mr):
Specific Gravity:
Optimum Moisture Content:
Grain Size Distribution: #200:
#10:
13"
5"
Liquid Linit:
Plasticity Index:

Atterberg Limits:

~ Base Aggregate Dense Parameters:

Selected Base Aggregate Dense Type:
AASHTO Soils Classification:

AASHTOWare ME Subgrade Improvement Inputs:

Breaker Run
A-1-a
42,000
26
16.6
1%
5%
35%
100%
<25
<6

AASHTOWare ME Base Aggregate Dense Inputs:

Base Aggregate Dense 1 Y-inch
A-1-a

Resilient Modulus (Mr): 40,000
Grain Size Distribution: #200: 7%
#40: 18.0%
#10.  32.0%
#4:  44.0%
%" 61.0%
¥ 82.0%
1% 97.0%
Atterberg Limits: Liguid Limit: <25
Plasticity Index; <6
HMA Parameters:

AASHTOWare ME Base Aggregate Dense Inputs:
Selected HMA Type: E-10 for Sections #1 & #2, E-3 for Sections #3 & #4
Unit Weight: 145 pcf
Effective Binder Content: 9.3%
Air Voids: 6.9%
Poisson’s Ratio; 0.30
Asphalt Binder Type: PG64-28 for Sections #1 & #2, PG58-28 for Sections #3 & #4
Grain Size Distribution: #200: 5%

#4: 60%
% 90%

%' 95%



Concrete Parameters:
AASHTOWare ME Base Aggregate Dense Inputs:

Selected Cement Type: Type Il

Cementitious Material Content: 565 Ibfyd”

Water to Cement Ratio: 0.38

Reversible Shrinkage: 50%

Selected Mix Type: A-F

Selected Aggregate Type: Dolomite {2)

Unit Weight: 146 pcf

Poisson’s Ratio: 0.19

Coefficient of Thermal Expansion: 5.34 infin/°F x 107-6

Thermal Conductivity: 1.25 BTU/hr-ft-°F

Heat Capacity: 0.28 BTU/Ib-°F

Modulus of Rupture: 890 psi (90-day)

Elastic Modulus: 4,854,000 psi (90-day)
Alternatives:

Section #1: SEE EXHIBITS #3 thru #37
Alternative #1: 8-inches of Concrete Pavement over 6-inches of Base Aggregate Dense
Alternative #2: 7-inches of HMA Pavement over 14-inches of Base Aggregate Dense
Alternative #3: 8 %-inches of HMA over 6-inches of Base Aggregate Dense

Section #2: SEE EXHIBITS #38 thru #72
Alternative #1: 8-inches of Concrete Pavement over 8-inches of Base Aggregate Dense
Alternative #2: 7-inches of HMA Pavement over 14-inches of Base Aggregate Dense
Alternative #3: 9-inches of HMA over 6-inches of Base Aggregate Dense

Section #3: SEE EXHIBITS #73 thru #107
Alternative #1: 8-inches of Concrete Pavement over 6-inches of Base Aggregate Dense
Alternative #2: 5 %-inches of HMA Pavement over 11-inches of Base Aggregate Dense
Alternative #3: 8 ¥%-inches of HMA over 6-inches of Base Aggregate Dense

Section ##4: SEE EXHIBITS #108 thru #142
Alternative #1: 8-inches of Concrete Pavement over 8-inches of Base Aggregate Dense
Alternative #2: 5 %-inches of HMA Pavement over 11-inches of Base Aggregate Dense
Alternative #3: 8 ¥%-inches of HMA over 6-inches of Base Aggregate Dense

Life Cycle Cost Analysis:

WisDOT's WisPave design program, version 4, was used for the LCCA computations

Section #1: SEE EXHIBITS #143 thru #1851

8” Concrete 77 HMA 8 %" HMA
Initial Costs: $6,244,905 $6,493,600 _ $6,612,928
Present Worth Costs: $7,506,031 $8,684,232 $8,803,560

Percent Difference: 0.00% 15.70% 17.29%



Section #2: SEE EXHIBITS #182 thru #220

8” Concrete 77 HMA 9" HMA
Initial Costs: $731,892 $752,962 $777,867
Present Worth Costs: $875,162 $980,790 $1,005,695
Percent Difference: 0.00% 12.07% 14.92%

Section #3: SEE EXHIBITS #221 thra #259
8” Concrete 52" HMA g3 %" HMA

Initial Costs: $687,765 $540,611 $638,107
Present Worth Costs: $820,673 $761,738 $859,234
Percent Difference: 7.74% 0.00% 12.80%

Section #4: SEE EXHIBITS #260 thru #298
8’ Concrete 512" HMA 8 ¥’ HMA

Initial Costs: $478,959 $392.679 $459,046
Present Worth Costs: $559,111 $538,444 $604,810
Percent Difference: 3.84% 0.00% 12.33%

NOTE: The recommended pavement structure for each Section is the lowest cost alternative.

Design Performance Criteria — Target & Reliability Values:

For a new Flexible Pavement Structure: Target Limit Reliability (%)
Initial IR] (in./mile): 55

Terminal IRI (in./mile): 200 95%

AC Bottom-up Fatigue cracking (percent): 10% 95%

AC Thermal Cracking (ft/mile): 1,500 95%
Permanent Deformation — Total Pavement (in.): 0.75 95%
Permanent Deformation — AC only (in.): 0.40 95%
For a new JPCP Structure: Target Limit Reliability (%
Initial IRI (in./mile): 55

Terminal IRI (in./mile): 200 95%
JPCP transverse cracking (percent slabs): 15 95%
Mean joint faulting (in.) 0.15 95%

Recommendations & Considerations:

“The Pavement Type Selection Process” and “Exception Process” is defined in the Facilities Development Manual,
Procedure 14-15.

Section #1 - STH 59 to Northview Road:

- Utilize some form of Subgrade improvement, Reference the Geotechnical Engineering Report

- Remove the existing pavement, median, or curb & gutter as required

- Place 6-inches of Base Aggregate Dense 1 Ya-inch

- Place non-reinforced Portland Cement, Concrete Pavement 8-inch, doweled with normal joints spaced at a standard
15 feet apart '



Section #2 - Northview Road to 1H-94:

Utilize some form of Subgrade Improvement, Reference the Geotechnical Engineering Report
Remove the existing pavement, median, or curb & gutter as required
Place 6-inches of Base Aggregate Dense 1 Ya-inch

Place non-reinforced Portland Cement, Concrete Pavement 8-inch, doweled with normal joints spaced at a standard

15 feet apart

Section #3 - STH 59:

Utilize some form of Subgrade Improvement, Reference the Geotechnical Engineering Report

Remove the existing pavement, median, or curb & gutter as required

Place 11-inches of Base Aggregate Dense 1 Y-inch

Place 3 ¥-inches of 19.0 mm HMA Pavement Type E-3, with Asphaltic Material PG 58-28 as a lower layer
Place 2-inches of 12.5 mm HMA Pavement Type E-3, with Asphaitic Material PG 58-28, as an upper layer

Section #4 - USH 18 & Minor Side Roads at Savlesville Road & CTH “X*:

Utilize some form of Subgrade Improvement, Reference the Geotechnical Engineering Report

Remove the existing pavement, median, or curb & gutter as required

Place 11-inches of Base Aggregate Dense 1 ¥-inch

Place 3 ¥%-inches of 19.0 mm HMA Pavement Type E-3, with Asphaltic Material PG 58-28 as a lower layer
Place 2-inches of 12.5 mm HMA Pavement Type E-3, with Asphaltic Material PG 58-28, as an upper layer

Minor Side Roads — Excluding Saylesville Road & CTH “X”;

Remove the existing pavement, median, or curb & gutter as required

Place 10-inches of Base Aggregate Dense 1 Y%-inch

Place 3-inches of 19.0 mm HMA Pavement Type E-3, with Asphaltic Material PG 58-28 as a lower tayer
Place 2-inches of 12.5 mm HMA Pavement Type E-3, with Asphaitic Material PG 58-28, as an upner layer

Shoulders:

Follow the FDM 14-5-1, with regards to Base Aggregate Dense material
Pavement to match adjacent mainline pavement



WisDOT TRAFFIC FORECAST REPORT

PROJECT ID(8): 2788-01-00
ROUTE(S}): CTHTT
Region/COUNTY(IES): SE / Waukesha
LOCATION: West Waukesha Bypass
COMPLETED: 24 November, 2014

Developed by: Brent DesRoches STy,
Phone: (262) 548-5611

FAX #: (262) 548-4425

E-Mail: brent.desroches@dot.wi.gov oF

Design Values (%)

871771
*18100*

1. This projection assumes the residential development West
of CTH TT vill be added to the roadway network and the Waest
Waukesha Bypass wili be built, This is the buitd forecast.

2. Truck classification bercentages were {aken from a 2010
consultant classification tube counts on CTH TT North of
Joanne Dr.

3. CTH TT is a Factor Group H (Urban-Other) highway
(indicating low to moderate fluctuation in traffic from a
seasonal perspactive). Itis functionally classified as a Urban
Principal Arterial (14) for count purposes.

4. The Traffic Analysis Forecasting Information System output
and history regression were used as a comparison tool to
check against the SEWRPC forecast. Adjustments were
made as needed.

5. 2013 volumes represent the 24 hr expanded volumes from
turn movement counts.

Site(s) 671771 672126
Routes(s) CTHTT *1800*
Volume(s) 26800 ﬂ E;gggg
Site Growth % 2.65% 4100
K250 10.0
K100 10.7 870795
K30 1.2 {9900)
P 12.4 [13100]
15600
D(Dsgn. Hr.) 59/41 G
T(OHV) 7.1 3{i
T(PHV) 6.2 =
Site IDs are Colored, Bolded, and Underlined
-000- 2013 Gount {000) 2017 AADT §70993
*000* 2012 Count [0D0] 2027 AADT ggg)‘
+000+ 2009 Count 000 2037 AADT (2300]
1000/ XXX AADT 3400
Trucks 871771 t i
AADTT 2220
2D 2.2
3AX o7
2514252 45
3-52 0.8
DBL-BTM 0.0
Tolal % 8.3%
NOTES ON THE FORECAST:

{21200)
[24000]
25800

Horthview Rd

N
Class Percentage
" }4-Bus 0.48!
5-5U2-6 118
5-5U3 0.37
7-SU4+ 0.33
8874 4.56
9-5T5 0.51
10-5T6+ 03
11-M75- o
124476 0
13MT7+ 0

-18100-

{19400)
[22200]
24900

672707 -

672103
-8400-
(9200)

£70347
*5400* B7xxxx
(5700} -0000-
[6400) (12100}
{14700}
" 17300
67209
2600. p= |

15100

(13000) |——]"TEEE

[14000] V"““

]

A0

Sunset Dr

671744
-20100-
(20500)
[23000]

25000

[11200)
13300

{15900)
[18500]
21100

670208
*17500*
(18200)
{19500}
20800

$70319

+17400+
{17600)

[17800]
18100

672094
-19900-
{13700)
[15800]
18000

Traffic Forecasting Section; Bureau of Planning and pmmlmel#q-lent; Divislon of Transportation Investment Management




Peschke, Todd - DOT

From: Cain, Douglas - DOT

Sent: Wednesday, January 07, 2015 4:29 PM

To: Peschke, Todd - DOT

Cc: Cain, Douglas - DOT; Wierzchowski, Casey W - DOT

Subject: ~ FW: West Waukesha Bypass Pavement Design Request; iD's: 2788 00-00, 2788-00-01,
2788-00-02 .

Attachments: FRCSTRPTV3_PebbleCreekBuild.pdf; Forecast Notes & Methods.docx; Exisiting_TS_30%

Plans.pdf; Proposed_TS_30%plans.pdf, Waukesha Bypass Preliminary Pavement
Parameters (Text).pdf, 2788-00-01 Pavement Design Request.docx

From: Kerry.Meyer@CH2M.com [mailto:Kerry.Meyer@CH2M.com]
Sent: Wednesday, January 07, 2015 12:50 PM

To: Cain, Douglas - DOT

Cc: GEvans@watikeshacounty.gov

Subject: West Waukesha Bypass Pavement Design Request; ID's: 2788-00-00, 2788-00-01, 2788-00-02

Doug,
| have attached the pavement design request form for the West Waukesha Bypass project.

In addition, the traffic forecast, existing and proposed typical section information that is available, and the preliminary
pavement parameters are also included. '

Please let me know if you have any questions or need additional information.

Thanks
kerry

Kerry Meyer, PE

Project Manager
Transportation Business Group
CH2M HILL

135 8. 84th Street Suite 400
Milwaukee, WI 53214

Ph: (414} 847-0326

Cell: (414) 688-0737

Fox: (414) 454-8891

Email: kerry.meyer@ch2m.com

EXHIBIT #2



27880001 Wauk Bypass Section#1 PCC 1-12-15

File Name: C:\ME Designs\12290401 1H43 10-29-14\27880001 Wauk Bypass Section#1 PCC 1-12-15.dgpx

| Design Inputs . 7
Design Life: 25 years Existing construction: - Climate Data 42,761, -87.814
Design Type: Jointed Plain Concrete  Pavement construction:  September, 2017 Sources (Lat/Lon)
Pavement (JPCF) Traffic opening: October, 2017
B o Ty )
 Design Structure o i Traffic
Layer type Material Type | Thickness {in.): |Joint Design: Heavy Trucks
Age (year) tati
pPCC JPCP Default 8.0 Uoint spacing (ft) 15.0 (cumulative)
NonStabilized |A-1-a 6.0 IDowe! diameter (in.) [1.25 2017 (initial) 1,618
NonStabilized |A-1-a 16.0 fab width {ft) 12.0 2029 (12 years) | 3,542,360
Subgrade A4 Semi-infinite 2042 (25 years) | 7,653,710
3 - T . . _ T CUNE I : b ”’77 P . - —TTT = -
i Design Outputs

E_DE#tress Prediction Summary |

Terminal IR (in./mile) 95,00 100.00

Pass -
Mean joint faulting {in.) 0.15 0.08 95.00 100.00 Pass
JPCP transverse cracking (percent slabs) 15.00 7.40 95.00 99.97 Pass
| Distress Charts ok
2m. i PrefiictzeodaIRI .18 Predicted Faulting
H : H y
200 ; 3 : 256 S N A .
180 § E e g [ ’ - ;' e ==
Eyp | ™ Thresheldvalue ¢ L “;m == Threshold Valuz
g H L . ;
20 ] v @ Spatified Refiability %@S v @ SpecifiedReliability 0'08’
100 {5 g Raliabitiggmeeerr 2 e | =@ 50% Reliability : I
TN I VYO0 i ; . . -----—-—---—--——-E——-———--— H e raneibit— ~
oIl IR SS L e memmemmma e nmn T 8.01 ;
o] ; i ooz et
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3  Traffic Inputs
% Graphical Representat:on of Traffic Inputs
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| Tabular Representation of Traffic Inputs

§Volume.Monthly Adjustment Factors  Level 3: Default MAF

Vehicle Class
Month 4 5 5 7 8 9 10 11 12 13
January 1.1 0.7 0.7 0.8 0.7 0.9 0.8 0.7 0.8 0.6
February 0.9 0.8 - 0.8 0.8 0.8 1.0 0.9 0.8 0.8 0.7
March 0.9 0.8 0.3 0.8 0.8 1.0 0.9 0.9 0.8 0.8
April 1.0 1.0 0.9 0.9 0.9 1.0 1.0 0.9 1.0 1.1
May 0.9 1.1 1.1 1.0 1.1 1.0 1.0 1.1 0.8 1.0
June 1.4 1.2 1.2 1.2 1.3 11 1.2 1.3 1.2 1.0
July 1.0 1.3 1.2 1.1 1.4 1.0 1.0 1.1 0.9 1.2
August 1.0 1.2 1.2 1.2 1.3 1.1 1.2 1.2 1.6 1.1
September 1.1 1.1 1.1 1.3 1.2 1.1 1.1 1.0 1.8 1.2
OCctober 1.2 1.1 1.2 1.1 - 1.0 1.1 1.1 1.1 0.9 1.5
November 1.0 0.9 0.9 1.2 0.8 1.0 i.1 1.0 0.9 1.1
December 0.9 0.8 0.8 0.7 Q0.7 1.0 0.8 1.0 0.5 0.7
;%Distributio_ns by Vehicle Class R %Tr_uck Distribution by Hour
A istribution istribution
Vehicle Class | Distrbution (%) Growth Factor Hour DISt?J/T}H Hour | D1t (%)
(Level 3) Rate (%) Function 12 AM 102% |12PM 7 39
Class 4 5.8% 1.26% Linear 1 AM 093% |1PM | 7.09%
Class 5 21.6% 1.26% Linear 2 AM 125% |2PM 6.82%
Class 6 4.4% 1.26% Linear 3 AM . 158% |3PM . 6.23%
Class 7 . 4% 1.26% . Linear 4 AM 2.39% 4 PM 5.44%
Class 8 54.6% 1.26% Linear 5 AM 3.46% 5 PM 4.44%
Class 9 . 6.1% 1.26% - Linear GAM . 519% [6PM 3.58%
Class 10 3.6% 1.26% Linear 7 AM 6.12% |7PM 2.67%
Class 11 0% - 1.26% Linear 8 AM 6.50% 8 PM 2 14%
Class 12 0% 1.26% Linear - 9 AM 6.93% |9PM 1.79%
Class 13 : 0% 1.26% . |  Linear 10 AM 7.09% |10PM 1,56%
' ' 11 AM 7.3% {11PM -1.08%
Total 100%
§Axle Configuration =~ = = . o Lo imite -+ iNumber of Axles per Truck
Traffic Wander Axle Configuration Vehicle 1Single|Tandem | Tridem | Quad
Mean wheel location (in.) 15 Average axle width (ff) 8.5 Class | Axle | Axle | Axle [ Axle
Traffic wander standard deviation (in.) 10 Dual tire spacing (in.) 12 Class4 | 1.3 0.7 0 0
Design lane width (i) 12 | |Tire pressure (psi) 120 || Class5 | 2.2 0 0 0
y Class 6 1 i 0 0
Average Axle Spacing Wheelbase Class 7 1 -0 04 .] 0.8
Tandem axle Axle Type - Class 8 | 2.4 0.6 0 0
spacing (in.) 51.6 Value Type y‘ Short | Medium | Long . Classo | 13 9 T o 0
“sl‘ride_m a>‘de 49.2 Average spacing of axles 12 15 18 Class 10 4.1 1.1 0.8 0
pacing (in.) () Class 11| 49 | 0.1 0 0
%}:;d axle spacing 495 1 |Percent of Trucks (%) 17 22 61 Class 12| 4 1 0 0
Class 13§ 1.2 0.8 0.7 0.6
Report generated on: by: EXHIBIT #5 'Y -
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| Annual Statistics: i e b
= u-
i =
Mean annual air temperature (°F) 48.60 '2 o s
Mean annual precipitation {in.) 29.44 z =
Freezing index (°F - days) 788.30
Average annual number of freezefthaw cycles: 55.83 \(lf\gﬂ ter table depth 10.00
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. Design Properties

: JPCP Design Properties

Structure - |ICM Properties Doweled Joints Tied Shoulders

PCC surface shoriwave 0.85 is joint doweled ? True Tied shoulders ‘ True

absorptivity ' Dowel diameter (in.) 1.25 Load transfer efficiency (%) 50.00
Dowret spacing {in.) 12.00

PCC joint spacing {ft} Widened Slab : PCC-Base Contact Friction

{5 joint spacing random ? False Is slab widened ? False PCC-Base full friction contact True

Joint spacing (ft) 15.00 Siab width (ft) 12.00° Months untii friction loss 240.00
ISeaIant type ]Preformed | IErodibility index ]3 |
IPermanent curliwarp effective temperature difference {°F) |-10.00 [
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Layer Information
| Layer1 PCC : JPCP Default

.
PCcc . ¢ Identifiers :
Thickness {in.) 8.0 . - —
Unit weight (pcf) 148.0 Field Value

Poisson's ratio 0.2 Display namefidentifier |JPCP Default

Thermal Description of object

PCC coefficient of thermal expansion (in./in.”°F

x 1076) 5.37

PCC thermal conductivity (BTUMM-°F) 125 Author

al conductivi r-ft- ;
Skl Al Date Created 171212015 12:00:00 AM
PCC heat capacity (BTUAL-°F) 10.28
Approver

Mix Date approved 1/12/2015 12:00:00 AM
Cement type Type ll (2) State

Cementitious material content {Ib/yd*3) 780 District

Water to cement ratio 0.37 County

Aggregate type Dolomite (2) Highway

PCC zero-str?ss Calculated Internally? |True Direction of Travel

femperature (°F) User Value - From station (miles)

Calculated Value 102.5 To station (miles)
Ultimate shrinkage Calculated Internally? |True Province
(microsirain) User Value - User defined field 2
Calculated Value 600.7 User defined field 3

Reversible shrinkage (%) 50 Revision Number 0

Time to develop 50% of uitimate shrinkage 35

{days)

Curing method Curing Compound
R T T TP L S U

{ PCC strength and modulus (Input Level: 3) - -

28-Day PCC modulus of rupture {psi) 780.0
28-Day PCC elastic modulus {psi) 4413000.0

Report generated on: EXHIBIT #13
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%-Layer 2 Non-stabilized Base : A-t-a

Unbound : Sieve |
Layer thickness (in.) 6.0 —— -
Poisson's ratio 0.35 Liquid Limit 25.0
Coefficient of lateral earth pressure (k0) 0.5 Plasticity Index 6.0
Is layer compacted? True
| Modulus (input Levet: 3 e SUse | v
Analysis Type: Modify input valpes by . —— Defined? —
temperature/moisture Maximum dry unit weight (pcf) [False 1281 ;o
Method: Resilient Modulus (psi) ?ﬂ%ﬁ;ated hydraulic conductivityl._ 261 6302 3
Rg::)gegt Modulus (psi) Specific gravity of solids False 27 .
COOD;Itg\r:Jtnzoz)ranetnc water [ 72
:SD?I‘CCZT:::;T;:::;:? NDT modulus? : User-defined Soil Water Characteristic Curve
{SWCC)
E Identifiers - | lastser Defined? :.E;E:‘.l
Field Value _ bf 1.7494
Display namefidentifier |A-1-a cf 0.7630
hr 184.0000 -
Description of object  [Default-material
Sieve Size % Passing
Author AASHTO 0.001mm
Date Created 1/12/2015 12:00:00 AM 0.002mm
Approver 0.020mm
Date approved 12/9/2014 12:00:00 AM #200 70
State ‘ #100
District #80
County #50
Highway #50 _
Direction of Travel #40 18.0
From station (miles) #30
To station (miles) #20
Province ' #16
User defined field 2 #10 32.0
User defined field 3 #8
Revision Number 0 #4 44.0
3/8-in. 61.0
1/2-in,
3/4-in, 82.0
1-in.
1 1/2-in. 97.0
2-in.
2 1/2-in.
3-in.
3 1/2-in.
EXHIBIT #14
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3
E

| Layer 3 Non-stabilized Base : A-1-a

Unbound %Sievé o
Layer thickness {in.) 16.0 ———— ————
Poisson's ratio 0.35 quu’fi .L|m|t 25.0
Coefficient of lateral earth pressure (k0) [0.5 Plasticity index 6.0
Is layer compacted? True
 Modulus (Input Level: 3) s User
— Defined?| V3l
Analysis Type: Modify mputvalges by - —
temperature/moisture Maximum dry unit weight {pcf) |False 109.6
Method: Resilient Modulus (psi) ?ﬂ?ﬂt:gated hydraulic conduetvy - 8.267e+62
Rze;g(i)egt Modulus {psi) Specific gravity of solids True 2.6
4 ] - - -
) Soprtltr;rtlltr?a/g)rawmeinc water True 16.6
:E?rizr:;(::g:lf::z::?r NDT modulus? - User-defined Soil Water Charactefistic Curve
: (SWCC)
|Identifiers Iastser Defined? Z"‘z':s —
Field Value bf 37128 b
Display namefidentifier |A-1-a cf 20466 R T
hr 160.0000 i
Description of object  |Default material
Sieve Size % Passing
Author AASHTO 0.001mm
Date Created 1112/2015 12:00:00 AM 0.002mm
Approver 0.020mm
Date approved 12/912014 12:00:00 AM #200 5.0
State #100
District #80
County 3 #60
Highway #50
Direction of Travel #40
From station (miles}) #30
To station {miles) #20
Province #16
User defined field 2 #10 . 10.0
User defined field 3 #8
Revision Number 0] - #4
3/8-in,
1/2-in. 30.0
3/M-in,
1-in.
1 1/2-in, 60.0
2-in.
2 1/2-in.
3-in.
3 1/2-in, 20.0
Report generated on: EXHEBIT #1 5

by: H .
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Unbound } Sievé
Layer thickness {in.) Semi-infinite B — i —
Poisson's ratio 0.35 qu""fi F’"m't 250
Coefficient of laterat earth pressure (k0) 0.5 Plasticity Index 6.0
Is layer compacted? False
{Modulus (Input Level: 3) s User
—— Defined?| ValUe
Analysis Type: Madify input valges by : —
temperature/moisture Maximum dry unit weight (pcfy iFalse 114
Method: Resilient Modulus (psi) ?ﬂ?}t:ga{ed ydrauic Conauctiy| 205008
Ife;{i:ient Modulus (psi) Specific gravity of solids True 2.65
5000.0 7 ; : .
((})Opgltg"l:tr?o/g)ra\.rlmetrlc watelr True 14
:;?r%zr:fe(::;l:;:z;:?r NDT modulus? : User-defined Soil Water Characteristic Curve
{SWCC)
3 sl Is User Defined? False
i Identifiers
af 69.7987
Fleld Value bf 0.9890
Display namefidentifier |A-4 of 0.4694 il
hr 500.0000 T
Description of object  {Default material
Sieve Size % Passing
Author AASHTO 0.001Tmm
Date Created 111212015 3:54:50 PM 0.002mm
Approver 0.020mm
Date approved 12/9/2014 12:00:00 AM #200 52.0
State : #100
District {#80
County #60
Highway #30
Direction of Travel #40 656.0
From station (miles) #30
To station {miles) #20
Province #16
User defined field 2 #10 74.0
User defined field 3 #3 :
Revision Number 0 #4 85.0
3/8-in.
1/2-in.
3l4-in.
1-in,
1 1/2-in.
2-in.
2 1/2-in.
3-in.
312-in.
EXHIBIT #16
TS0 93 AN creaed APRrOVed . 1/12/2015 12:00 AM

1/13/2015 9:53 AM

on: 1/12/2015 12:00 AM
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i Calibration Coefficients

PCC Fauiting
Cys = €y +{C; « FR%%)
C3¢ = €5 +{C, ¥ FROY)

WetDays\1™
FaultMaxg = Cyo * Souritng * {log{l + €5 v 5.05590) « log(P:m L—T-_)]
5

m
FaultMax; = FaultMaxg + (s = Z DE; vlog(1 + €5 v S.0F500) 6
=1
AFault, = Cyy * (FaultMax,. ., — Fault; ;) ¢ DE;
gy = DowelDeterioration

C1:1.0184 C2:0.91656 [C3:0.0021848 |C4: 0.000883739
Ch: 250 C6. 0.4 C7:1.83312 |C8:400

PCC Reliability Faulting Standard Deviation
Pow(0.0097*FAULT,0.5178)+0.014

IRI-jpcp
Cl - Cracking C1:0.8203 C2: 0.4417
C2 - Bpalling C3:1.4929 C4: 25.24
c3. Faulting Reliability Standard Deviation

C4_FileFactor (54

PCC Cracking
Fatigue Coefficients ICracking Coefficients
fog (W)= C1" My ler [c2:1.22 [c4: 1 [cs: -1.98
o PCC Reliahility Cracking Standard Deviation
3 100 Pow(5.3116*CRACK,0.3903) +2.99
1+C4 FD%
Report generated on: EXHIBIT #1 7

by:
1/13/2015 9:53 AM Created . 1/12/2015 12:00 AM Approved . 1 112/2015 12:00 AM Page 15 of 15



27880001 Wauk Bypass Section#1 HMA 1-13-15

File Name: C:\ME Designs\12290401 IH43 10-29-14\27880001 Wauk Bypass Section#1 HMA 1-13-15.dgpx

t Design Inputs : 7
Design Life: 18 years Base construction: Sepiember 2017 Climate Data 42.761,-87.814
Design Type: Flexible Pavement Pavement construction: October, 2017 Sources (Lat/ion)
Traffic opening:’ November, 2017
) - : : .
i Design Structure © | Traffic
Layer type Material Type | Thickness (in.): |Vo[umetric at Construction: Age (year) Heavy Trucks
Fiexible Default asphalt 70 {Effective binder 2 ¥ (cumulative)
jconcrele : content (%) : 2017 (initial) 1,768
. TR H H 0,
NonStabfla'zed A-1-a 14.0 Air voids (%) 7.0 2026 (9 years) 2513690
NonStabilized jA-1-a 16.0 2035 (18 years) 5,297,940
Subgrade A-4 Semi-infinite -
EDemgn Outputs G

E Distress Prediction Summary.

- -Predicted : -

Terminal IR (in./mile) 151.48 95.00 99.96 Pass
Permanent deformation - total pavement {in.} 0.75 0.70 95.00 98.37 Pass
AC bottom-up fatigue cracking (percent) 10.00 2.48 95.00 100.00 Pass
AC thermal cracking (ft/mile) 1500.00 35.48 95.00 100.00 Pass
AGC top-down fatigue cracking (ft/mile) 5000.00 1917.42 95.00 100.00 Pass
Permanent deformation - AC only (in. ) 0.40 95.00 Pass

0.37 97.94

ngstress Charts

230 Predicted IRI PredlctedTotal Ruttlng {PermanentDeformatmn)
i i 200 ¢ i i i
200 - ; OB} o b 0. ?5
. i | . ] "~ e - 0.7
180 ] e o7 ‘ B
180 : : = : gt
= H 4.8 3 SPPETEL L& b ph N I Y
Eiol. . =4 reshcld 'v'alue ’ 0:53
£ .1: 3().5 - i .ﬂ‘ " S L
el B «:'.l?sh:vm """""" 204 -
0105 . e
= ; ﬂ {) 3 — —
20 e i mvia 2
irlz_!il_al IRL 55 02l .
P , — . o ’ " , .
B ] 2 4 B 12 12 14 is iE & 2 4 p-1 19 i2 14 i& 1&
F’avement Age (years) Pavement Aqe (vears)
¢z Predicted AC Bottom-Up cracking (Atligator) LEAD ThermalCrackmg TotaILength vs. Time
i ! : ; ' i
) ! : 10 850 {-— m———— 1500
Lo - - - K
g ! g100 —
= gl i I o 200 ). s S I
5 — Threshold Valee % —Threshald '-.r‘alue
O i : . Q7 : L R o
‘a B{ =" @SpecifiedReliability i g Spemf‘ed ehablhtg :
5 : HEERET | o BOD : e -
£ 4] 7 @50%Reliability 3
o ’ i .
B i 244
=] : : P et Lol S etutebiniuiihi 3rrey
o FEFSTRATER U FIRERLL 3 T R < e
L ' | _ 0.6
0 DRSS NS BEFEE - FCEEC pomfzmommmer
g 2 Ll ’ B 10 §2 14 13 18
Pa-.'ement Aqe (years) Pauement sge (years)
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. Traffic Inputs |
§Graphical Representation of Traffic Inputs - y L
Initial two-way AADTT: 1,768 Percent of trucks in design direction (%): 50.0
Number of lanes in design direction: 4 Percent of trucks in design lane (%): 90.0
Operational speed {mph) 450
70— AADTT Distributionby 'U'e_hic!e Class : . Truck Distribution by Hour
—~ED -
ﬁ
cs0q-
8
]
3.
£40.
+ This chart does not apply to the design type
Fakls
Ezo
=
<L
1o e
36"1:
ol i g 0.3% OO”& OCT'?‘«
g 9 19 1 12 13
Vehicle Class
1.4 G_rm-.:th Factor by ¥ehicle Class 5 Asxles perTruckbr 'h'ehu:le Class _
IR R R A B sne= .
R P R S g Tarzem ?
— 4 grotam O o ' g g
£ . 7
2 [} Saad : z ?-;
E w3 e G 7
wo.8 K} : Z %
& E: : Z 7
=) - - z 7
P IS PN B A -
5 . 7 E 'z 7
o y |7 7 7
%2 iz . 5 = s b5 Y
z =z, = (7
o ‘ | O_ﬁ 7 = IR E = -
5 5 7 B . 9 FC S U R & T4 s &7 .. % i@ i 12 13
Yehicle Class Yehicle Class

Traffic Volume Monthly Ad]ustment Factors

ot e PR peT N"'l:,*‘ﬂ"«hé) Nwﬁkmm R, T
S D03 [els LR BRIl 00‘3‘7 GOCD P QOGO ] GOOO - a3
Adi. Farkar  Adi. Fartor  Adi. Fartnr Adi. Fartor  Adi Farter Ad'l Farl-nr Adi. Far'l-nr Adi. Farknr  Adi. Fartar

-

Adi. Farinr
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zTabuIar Representation of Traffic |hpﬁt$

i\v{plume Monthly Adjustu'n'e_nt Factors  Level 3: Default MAF

Month Vehicle Class
4 5 6 7 8 9 10 11 12 13
January 1.1 0.7 0.7 0.8 0.7 0.9 0.8 0.7 0.8 0.6
February 0.9 0.8 0.8 0.8 0.8 1.0 0.9 0.8 0.8 0.7
March 0.9 0.8 0.8 0.8 0.8 1.0 0.9 0.8 0.8 0.8
April 1.0 1.0 0.9 0.9 0.9 1.0 1.0 0.9 1.0 1.1
May 0.9 1.1 1.1 1.0 1.1 1.0 1.0 1.1 0.8 1.0
June 1.1 1.2 1.2 1.2 1.3 1.1 1.2 1.3 1.2 1.0
July 1.0 1.3 1.2 1.1 1.4 1.0 1.0 1.1 0.9 1.2
August 1.0 1.2 1.2 1.2 1.3 1.1 1.2 1.2 1.6 1.1
Seplember 1.1 1.1 i1 1.3 1.2 1.1 1.1 1.0 1.8 1.2
October 1.2 1.4 1.2 [ 141 1.0 1.1 1.1 1.1 0o 1 15
November 1.0 0.9 0.9 1.2 0.8 1.0 1.1 1.0 0.9 i1
December 0.9 0.8 0.8 0.7 Q0.7 1.0 0.8 1.0 0.5 0.7
§ Distributions by Vehicle Class ' I N %TruckDistribution by Hour .
Distribution Distributi
Vehicle Class Distriution (%) Growth Factor Hour ) | Hour o
(Level 3) Rate {%) Function 12 AM 1.02% |12PM 7.3%
Class 4 5.8% 1.179% Linear 1AM T 0.83% |1PM 7.00%
Ciass 5 21.5% 1.179% ~_Linear 2 AM 1.25% |2PM 6.82%
Class 6 4.4% 1.179% Linear 3AM 1.58% |3PM 6.23%"
Class 7 4% 1.179% - Linear - 4 AM 2.39% 4 PM 5.44%
Class 8 54.6% 1.179% Linear 5 AM 346% |5PM | 4.44%
Class 9 6.1% ' 1.179% - Linear 8 AM 5.19% 6 PM 9.580
Class 10 3.6% 1.179% Linear 7AM 6.12% |7PM - 2 87%
Class 11 0% 1.179% Linear 8 AM 6.59% |8 PM 2.14%
Class 12 0% 1.179% Linear 9 AM 6.93% |9PM - 1.79%
Class 13 0% 1.179% - Linear 10 AM 7.08% [10PM 1.56%
11 AM 73% |11PM 1.08%
Total 100%
|Axle Configuration = o o0 n INumber of Axles per Truck
Traffic Wander Axle Configuration Vehicle |Single|Tandem | Tridem | Quad
Mean wheel location (in.) 15 Average axle width (ft) 8.5 Class | Axle | Axie | Axle | Axle
Traffic wander slandard deviation (in.) 10 Dual tire spacing (in.) 12 Class4 | 1.3 0.7 0 0
Design lane width (ft) 12 Tire pressure (psi) 120 Class 5 | 2.2 0 0 0
Class 6 1 1 0] 0
Average Axle Spacing | | Wheelbase does not apply || Class7 | 1 0 0.4 0.8
Tandem axle 516 Class8 | 2.4 0.6 0 0
spacing {in.) Class9 | 1.3 19 0. 0
Tride.m a)'de 49.2 Class 10| 1.1 1.1 0.8 0
spacing (in.) . Class 11| 4.9 0.1 0 0
E’ilrl:;id axle spacing 49.2 Class 12| 4 1 0 0
Class 131 1.2 0.8 0.7 0.6
Report generated on: Createdby: EXHIB!T #20
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| AADTT (Average Annual Daily Truck Traffic) Growth

* Traffic cap is not enforced
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%CIimate Inputs | R S R REIERLEE
' Climate Data Sources: : 8 y——————— Monthly Rainfall statistics
E: e rors T, . . . f .
: .53 :
Climate Station Cities: Location (lat lon elevation(ft) 314 S P2 ) S

-

RACINE, W 42,76100 -87,81400 665

151
L4714 - {1s)
[0.58} (D.E1) g

~

s

-

Annual Statistics:

Rainfall {in) {mean (std dev..
[W)

[+

Mean annual air temperature (°F) - 4880

May[?
Jun

[
]
=

Jan
Feb

Mean annual precipitation (in.) 29.44

Freezing index (°F - days) 786.30
Average annual number of freeze/thaw cycles: 55.85 ‘&?{? ter table deplh 10.00

oatr,

Monthly Climate Summary: o B

110
120 |
sl
50
70
82 ]
59 ]
4§

Monthly Temperature Summary

-
= A Mindmem

Temperature (F}

]
¢
[ S
{
i

-i61 .

-39 ; : : ; :
9/1998 8/1999 8/2000 8/2001 8/2002 8/2003. B/2004 8/2005

Monthly Precipitation, Wind Speed

51—

windspeed {mifhr}

{in)
5 &

Precipitation

-
e
OI‘J.(?'SO b A i

[N WEWELL § AR BT

... Monthly Sunshi

Sunshine (%)

o : :
30 - Monthly # Wet Days, Maximum Frost . . } s
251 _:__:,: Mamn}uy_q:Frost : 1S
b il 2 3 b | EX]
220 ' RS SR SR S [ EY
H F A% |_|L_
w5l f AW Y A W
z ; ; X 7 i 15 £
10 4—-\} — i A/ i S 2
* 3 : ; i 1 £
o & 3 X H . Dl : i 6 =
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Design Properties - N o
§7HMA Design Properties - - -
Using G* based model (not nationaily interface
calibrated) False Layer Name Layer Type Friction
s NCHRP 1-37A HMA Rutting Mode! Layer 1 Flexibie : Default asphalt .
Coefficients : True concrete Flexible (1) 1.00
Endurance Limit - Layer 2 Non-stabilized Base : A-1- Non-stabilized Base (4) [1.00
Use Reflective Cracking True a —
Layer 3 Non-stabilized Base : A-1- Non-stabilized Base (4) [1.00
Structure - ICM Properties a
AC surface shortwave absorpfivity 0.85 Layer 4 Subgrade : A-4 Subgrade (5) .
. , EXHIBIT #24 .
eport generated on: by I
eI e 100 AM Created 4 1309015 12:00 AM Approved - § 11312015 12:00 AM Page 7 of 20
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Creep Compliance (1/psi)
[Indirect tensile strength at 14 °F (psi) 5433 | [Toading time (sec)| 4 °F 14 F 32 F
Thermal Contraction 1 2.45e-007  |4.16e-007 5.94e-007
ts thermal contraction calculated? True 2 2.71e-007 4.91e-007 7.74e-007
Mix coefficient of thermal contraction (in./in./°F) - 5 3.11e-007  16.09e-007 1.10e-006
Agaregate coefficient of thermat contraction 5.06-006 10 3.44e-007 |7.18e-007 11.43e-006
8“;‘2“-{" de_ — — — 20 3.816-007  |8.45¢-007 |1.87e-006
oids in Mineral Aggregate (%) ‘ 50 4376007 |1.05¢-006 |2.656-006
100 4.84e-007 1.24e-006 3.46e-008
4E-05 - Creep Compliancg {1/psi)
= 35E-08 — s —4
=1
oy 3E-Qg— : - ! .
uu; 2.5E-06 L
= x-4 OF
= 1 P e e i
g ® H14 °F
8 iseoe] g — e & 32 OF
a 1
§ 1E-064- . : B . L
t
u EE U? E ﬂ — S — J— 4
x 3
0i— R U A L ! R
o 10 20 30 40 50 60 70 80 20 1006
Loading Time (sec)
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| HMA Layer 1: Layer 1 Flexible : Default asphalt ggﬁht:rete
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a1 ! , Predlcted AC Tap- ann Damage
5 i —@Surface .-« (Depth=,5in}
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' Layer Information

3 Layer 1 I:‘Iexit_ni-é": Defauit asphéit concrete -

] T

Asphalt %General Info
Thickness (in. 7.

— (in. 0 Name Value
Unit weight (pcf) 145.0 Reference temperature (°F) 70
Poisson’s ratio Is Calculated? False — P

- Effective binder content (%) 9.2
Ratio 0.30 —_—
Air voids (%) 7
Parameter A - —
Pararmater B Thermal conductivity (BTU/hr-ft-°F)  0.67
‘ Heat capacity (BTU/Ib-°F) 0.23
* Asphalt Dynamic Modulus (input Level: 3) . T R
: - i i Identifiers
Gradation - Percent Passing =
3/d-inch sieve 95 Field Value
3/8-inch sieve 30 Display namefidentifier |Defauit asphall concrete
No.4 sieve 60 o )
- Description of object
No.200 sieve 5
L , ~ |Author
[AsphaitBinder .. .~ .. . " 0 Ipge Created 111312015 12:00:00 AM
Parameter Value Approver _
Grade Superpave Performance Grade Date approved 1132015 12:00:00 AM
Binder Type 64-28 State -
A 10.312 District
VTS -3.44 County
Highway
Direction of Travel
From station {miles)
To station (miles)
Province
User defined field 2
User defined field 3
Revision Number 0
EXHIBIT #32
Report generated on:

by: '
1713/2015 10:30 AM Created "' 1 /132015 12:00 AM Approved o 411372015 12:00 AM Page 15 of 20



 Layer 2 Non-stabilized Base : A-1-a

27880001 Wauk Bypass Section#1 HMA 1-13-15

File Name: C:\ME Designs\12290401 IH43 10-29-14\27880001 Wauk 8ypass Section#1 HMA 1-13-15.dgpx

Unbound

Layer thickness (in.} 14.0
Poisson's ratio 0.35
Coefficient of lateral earth pressure (k0} }0.5

| Modulus (Input Level: 3) -

Modify input values by

Analysis Type: | crature/moisture

Method: Resilient Modulus (psi)

Resilient Modulus (psi)

40000.0

Use Correction factor for NDT modulus? | -

E Sieve 7 )
Liguid Limit 25.0

Plasticity Index 6.0

Is layer compacted? True

Is User
Defined?|  Value

Maximum dry unit weight (pcf) |[False

Saturated hydraulic conductivity

() False

Specific gravity of solids False

Optimum gravimetric water y

content (%) False

NDT Correction Factor: -

ldentifiers -

(SWCC)

User-defined Soil Water Characteristic Curve

Is User Defined?

False

Field Value

af

47511 it

Display namefidentifier {A-1-a

bf

1.7494

Description of object Default material

cf

0.7630 "

hr

184.0000 %

Sieve Size

- |% Passing

Author AASHTO

0.00tmm

Date Created 12/9/2014 12:00:00 AM

0.002mm

Approver

0.020mm

Date approved 12/9/2014 12:00:00 AM

#200

7.0

State

#100

District

#80

County

#60

Highway

#50

Direction of Travel

#40

18.0

From station (miles)

#30 -

To station {miles)

#20

Province

#16

User defined field 2

#10

32.0

User defined field 3

#3

Revision Numher 0

4

44.0

Report generated on: Create dby:

1/13/2015 10:30 AM on: 1/13/2015 £2:00 AM

3/8-in.

61.0

112-in.

3/4-in.

82.0

1-in,

1 1£2-in.

©{97.0

2-in.

2 1/2-in.

3-in.

3 1£2-in.

EXHIBIT #33

by:
Approved - 4 11372015 12:00 AM
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27880001 Wauk Bypass Section#1 HMA 1-13-15

File Name; C;YME Designs\12290401 TH43 10-29-14\27880001 Wauk Bypass Section#1 HMA 1-13-15.dgpx

Unbound E Sié\.!;e”
Layer thickness (in.) 16.0 r —
Poisson's ratio 0.35 qumfi f"mlt 259
Coefficient of lateral earth pressure (k0) 0.5 Plasticity index 6.0
Is layer compacted? True
5 Modulus (Input Level: 3) 7 o s User
— — Defined?| VAUe
Analysis Type: Madify input vaiges by . . N
temperature/moisture Maximum dry unit weight {pcf) |False 109.6 -0
Method: Resilient Modulus (psi) %?;l:;alEd hydraulic conductivityl N 267e+_02_
R:(?;'ée;t Modulus (psi) Specific gravity of salids True 26
4 . - - - -
Sc?nutr:rl\’tn; o/i;)rav:memc water True 16.6
Use Correction factor for NDT modulus? _ _ __
- User-defined Soil Water Characteristic Curve
NDT Correction Factor: (SWCC) _
%Idéntiﬁéré . Is User Defined? False _ |
: af Q2765 oA
Field Value bf 37128t il
Display namefidentifier |A-1-a cf 2 G466
hr 160.0000 b
Description of object Default material
. Sieve Size % Passing
Author AASHTO 0.001mm
Date Created 12/9/2014 12:00:00 AM 0.002mm
Approver 0.020mm
Date approved 12/9/2014 12:00:00 AM #200 5.0
State #100
District #80
County #60
Highway #50
Direction of Travel #40
From station (miles) #30
To station {miles) #20
Province #16
User defined field 2 #10 10.0
User defined field 3 #8
Revision Number 0 #4
3/8-in.
1/2-in. 30.0
3/4-in.
1-in.
1 1/2-in. 50.0
2-in.
2 1/2-in.
3-in.
31/2-in. 90.0
EXHIBIT #34

Report generated on:
1/13/2015 10:30 AM

Created by:

on: 1/13/2015 12:00 AM

v
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i Layer 4 Subgrade A4 ) ) B B -
Unbound E‘ISi.éve
Layer thickness (in.) Semi-infinite —
Poisson's ratio 0.35 L'qufi !—lmlt 25.0
Coefficient of lateral earth pressure (k0) 10.5 Plasticity Index 6.0
Is layer compacted? False
%Modulus (input Level: 3) - s User
-~ — Defined?| Yalue
Analysis Type: Modify input values by : —
temperature/moisture . Maximum dry unit weight (pcf) |True 1186
Method: Resilient Modulus (psi) (S ﬂ%l:;ate T hydrauic condueVy | orog A
QR:‘SSiIignt Modulus (psi) Specific gravity of solids True 2.85
0. - ——
S(ﬁiltl::tr? o/?)rawmetnc water True 14
Use Correct;.on factor for NDT modulus? |- User-defined Soil Water Characteristic Curve
NDT Correction Factor: - (SWCC)
% Ident'i'fi_e'r's 1s User Defined? False —
af 69.7987 ©
Field Value bf : 0.9890 i
Disptay namefidentifier |A-4 : cf 0.4694 . .
hr 500.0000 L
Description of object Default material
Sieve Size % Passing
Author AASHTO 0.001mm
Date Created 1/13/2015 12:00:00 AM 0.002mm
Appro\,rer ‘ 0.020mm
Date approved 1/13/2015 12:00:00 AM #200 520
State #100
District #80
County #60
Highway #50
Direction of Travel #40 65.0
From station (miles) #30
To station (miles) #20
Province #16
User defined field 2 , #10 74.0
User defined field 3 #3
Revision Number 0 _ 4 85.0
3/8-in.
1/2-in.
3/4-in.
1-in.
|1 172-in.
2-in.
2 1/2-in.
3-in.
31/2-in.
Report generated on: by: EXH'BIT #35 by:
1/13/2015 10:30 AM Created . 1113/201S 12:00 AM Approved . 1113/2015 12:00 AM Page 18 of 20
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éCalibration Coefficients

AC Fatigue
k1: 0.007566
1 k2 ff2 1 kafifa .
Ne==0.00432>C> k,i— = Aty
f pia(s) () j3edo
k3: 1.281
= B 1
% -
M=484 (;{1 +, - 0‘69) Bfz: 4
Bf3: 1
AC Rutting

i—p = ksﬁrll{)klj’kzﬁnﬁkagra

2

k,=(C; +Cq% depth) = 0.32819645pth

€, =—0.1039 = HZ +2.4868x=H, —17.342
C; =0.0172« HZ—1.7331xH, +27.428

Where:
H,, = total AC thickness(in)

K1:-3.35412 K2: 1.5608 _ - |K3: 0.4791
Br2: 1 Bra: 1 Br1: 1

AC Rutting Standard Deviation
0.24*Pow{RUT,0.8026)+0.001

Thermal Fracture

locC/h |
g )
o

AC = (fe % ey # A* AR

_1 — -l O(4.389w2.52"‘10g( E*o,,™n)

Cr=400 ¥ N (

= Ciiﬁbmugp_ pararaLer

Level 1 K: 1.5 Level 1 Standard Deviation; 0.1488 * THERMAL + 65.027
Level 2 K: 0.5 Level 2 Standard Deviation: 0.2841 *THERMAL + 55.462
Level 3K: 1.5 Level 3 Standard Deviation: 0.3972 * THERMAL + 20.422
CSM Fatigue
Gg
ky 5 t1 (—M;)
‘ ey Be
Ny =10\ =m
ki: 1 k2: 1 Bet:1 [Bc2:1
EXHIBIT #36
Repart generated on: C’ea{edgﬁ': 1137015 12:00 AM App“’"e‘jl;ﬁ': 1/43/2015 12:00 AM Page 19 of 20
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Subgrade Rutting
o) |5
5. (N) = B ky2sh (—) e ]
E‘T‘
Granular
k1: 2,03 IBs1: 1 ki: 1.35 IBs1: 1
Standard Deviation (BASERUT) Standard Deviation (BASERUT)
0.1477*Pow(BASERUT,0.6711)+0.001 0.1235*Pow(SUBRUT,0.5012)+0.001
AC Cracking
AC Top Down Cracking AC Bottom Up Cracking
6000 1
Cs ¢ (1 " e(cixcﬁczpc;zogm(mmo})) * (60)
Flron = + 10,56
1 + e{6xCastogo(Damage)) €L = —2.40874 — 39,748 x (1 + hg,) 2856
Ci=—2%C;
ct: 7 [c2:35 3.0 ke4: 1000 [e1: 1 [c2: 1 e3: 6000
AC Cracking Top Standard Deviation . " |AC Cracking Bottom Standard Deviation
200 + 2300/(1+exp(1.072-2.1654*LOG10 1.13+13/(1+exp(7.57-15.5*LOG10
(TOP+(.0001))) (BOTTOM+0.0001)1)
CSM Cracking IRI Flexible Pavements
Ie —C 4 Cg Cl - Rutting C3 - Transverse Crack
“t1h - 1 1+ 603 ~Cy(Damage) |C2 - Fatigue Crack  C4- Site Factors
C1: 1 |c2: 1 630 [C4 1000 |CT:40 [C2:0.4 [C3:0.008 [C4:0.015
CSM Standard Deviation
CT18*1
EXHIBIT #37
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Design Inputs
Design Life: 25 years Existing construction: - Climate Data 42.761,-87.814
Design Type: Jointed Plain Concrete  Pavement construction:  September, 2017 Sources (Lat/Lon)
Pavement (JPCP) Traffic opening: October, 2017
EDesign_ Structure: = ) .: . 5 - Traffic
Layer type Material Type | Thickness (in.}: [Joint Design: Heavy Trucks
Age (year} lati
PCC JPCP Default 8.0 Joint spacing (f)  [15.0 (cumulative)
NonStabilized [A-1-a 8.0 Dowel diameter (in) [1.25 2017 (initial) 1,768
NonStabilized jA-1-a 16.0 Stab width (ft) 12.0 2029 (12 years) | 3,854,030
Subgrade A-4 Semi-infinite 2042 (25 years) 8,292,650
| Design Qutputs

| Distress Prediction Summary -

Terminal IRI (in.mile) 20000 12180 9500 100,00 Pass

Mean joint faulting (in.) 0.15 0.09 - 95.00 99.99 Pass
JPCP transverse cracking (percent slabs) 18.00 7.59 95.00 99.96 Pass
E Dlstress Charts etan s
235 . : PrE::thz?c% IRI : OAE — Predicted Fauiting
250 [ : - oiE - e _,_ - ,,,%,,,,,,Uilg. -
=t&3]- E - o — - = E,
E —Th hold Ualue ; S| = Threshold value
?145 . * Thees JRPUOS S O PO PR = ot fat :
-, [~ Said ) N .
patea @Specrf'edRehablht»,l %a& @SpetiﬁedRe!iabi[it?
R0 4o @ 50% Rﬂhﬂuhw‘ """ e u"{,% @ 50% erlmblllt',l
BD Lousr .
6&12‘5?11}31__55 \ _.-—-—"—-.-',‘_'-EE..._. ....... " ;
04— i ! S S
; ] e
0 . . d .
4 5 10 15 20 as o 15 25
Pavement Aqe (years) Pavement Aqé (years)
1B - Predicted Cracking PCC
B T : :
g‘ 7} : — ‘ —
w13 i = :
= —Threshoid ‘v‘a]ue
§ 4 S g
U -
=] 4Eapyerar ¥
K ’
= '
' 043
o e R xS
o 5 w 15 20 5
Pavement Age {years)
EXHIBIT #38
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i Traffic Inputs .
iGraphicaI Representation of Traffic Inputs i o .
Initial two-way AADTT: 1,768 Percent of trucks in design direction (%) 50.0
Number of lanes in design direction: 4 Percent of trucks in design tane (%) 80.0
Operational speed {mph) 35.0
70 _ AADTT Distribution by ¥Yehicle Class = “Truck Distributionby Hour
—E50 —
& &
8% 5 :
=] ]
__5'40. E -
& &
1304 a
= X ]
N0 o
= =
12
0. LB 0 S S f
5 & 7 -8 E w1 12 13 12AM  3AM  SAM  9AM  12BM  3APM  EPM S FM 24
: Yehicle Class Hour of Day
Y Grb_wth Factor by ¥ehicle Class 5 Axles perTruck by Yehicle Class _
9] 3 : : =N = g Tndam ﬁ :
] qrnsen . 7
? . {§ Trizam . é i g
— I]Qiz'dd ; ; ?
] " os ) i e _ “:;:/7 ]
0.8 4 &3 : , ?
(=4 = ] %
5 & . % .
:35.6 2 __?___” - _?‘. L /] &m“'
o % Z - : 1
1. ,//‘ f = h Lo f/’
g 7 Lz = g2
g iz . % E = %7
Z %z = im =rigs g
. : . o= B :
. AE 5 F JHZE F Al F
o 4 "5 <) jisl 1i 12 0 13 A 5 - 7 - J10 i1 iz 1%

8. .3
Vehicle Class

Traffic Volume Monthly Adjustment Factors

7 5 T MT DD P 2 : 5 D 7 =T LT Y T
°o‘c'qscs".;-:Pcsc'ddf‘éé?dddd*‘é-;hﬁdé’*ﬁé?dddd’,‘—:'—«'rﬂ’o‘a‘dr.e'*-:.%sescsd';'r:—:ﬁdddd”'uP -ty o "4 Mo
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i Tabular Represenfation of Traffic lnputs

é Volume Monthly Adjustment Factors Level 3: Defauit MAF

Month Vehicle Class
4 5 6 7 8 9 10 11 12 13
January 1.1 0.7 0.7 0.8 0.7 0.9 0.8 0.7 0.8 0.6
February 0.9 0.8 0.8 0.8 0.8 1.0 0.9 0.8 0.8 0.7
March 0.9 0.8 0.8 0.8 0.8 10 0.9 0.9 0.8 0.8
April - 1.0 1.0 0.9 0.8 0.9 1.0 1.0 0.9 1.0 1.1
May 0.9 1.1 1.1 1.0 1.1 1.0 1.0 1.1 0.8 1.0
- [June 1.1 1.2 1.2 1.2 1.3 1.1 1.2 1.3 1.2 1.0
July 1.0 1.3 1.2 1.1 1.4 1.0 1.0 1.1 0.8 1.2
August - 1.0 1.2 1.2 1.2 1.3 1.1 1.2 1.2 1.6 A
September 1.1 1.1 1.1 1.3 1.2 1.1 1.1 1.0 1.8 1.2
October - 1.2 1.1 1.2 1.1 1.0 - 1.1 1.1 14 0.8 1.5
November 1.0 0.8 0.9 1.2 0.8 1.0 1.1 1.0 0.9 1.1
December - 049 0.8 0.8 0.7 = 0.7 i.0 0.8 1.0 0.5 0.7
§ Distributions by VehicleClass -~ =~ = = . . © E Truck Distribution by Hour
ribation tributio
Vehicle Class Disti{:l\l:ﬁ:::i-f:?r-\ (%) Growth Factor Hour DES“(LZ‘)M Hour D!SU(LZ‘; "
{Leve! 3) Rate (%) Function 12 AM T 102% |12PM 7 3%
Class 4 5.8% 1.178% Linear 1 AM 0.03% [1PM 7.09%
Class 5 21.5% 1 1.179% -~ linear 2 AM 1.25%  [2 PM 6.82%
Class 6 . 4.4% 1.179% Linear 3 AM 1.58% 3PM 6.23%
Class 7 : 4% 1.179% . Linear 4 AM 2.30% |4 PM 5.44%
Class 8 54.6% 1.179% Linear 5 AM - 346%  |BPM - | - 4.44%
Class9 - I . 61% - 1.179% ~_Linear 6 AM 5.19% |6 PM 3.58%
Class 10 3.6% 1.179% Linear : 7 AM 612% |7PM 2 67%
Class 11 0% 1.179% = | - linear 8 AM 6.59% |8 PM 2 14%
Class 12 0% 1.179% Linear 9 AM . 6.93% 9 PM ©4.79%
Class 13 0% 1.179% . Linear 10 AM 7.09% |10 PM 1.56%
11 AM 73% -~ H1PM . | - 1.00%
Total 100%
EAxle_Configuratidn_"i Lo e a0 INumber of Axles per Truck o
Traffic Wander Axle Configuration Vehicle |Single|Tandem | Tridem | Quad
Mean wheel location (in.) 15 Average axle width (ft) 8.5 Class | Axle | Axle | Axle | Axle
Traffic wander standard deviation (in.) 10 Dual tire spacing (in.) 12 Class4 | 1.3 0.7 0 0
Design lane width {ft) i2 Tire pressure (psi) 120 Class5 | 2.2 e 0 0
Class 6 1 1 0 0
Average Axle Spacing Wheelbase Class 7 1 1.0 0.4 0.8
Tandem axle Axle Typel . | e i N Class8 | 2.4 0.6 0 0
spacing (in.) 516 Value Type Short | Medium Long Class 9 | 1.3 1.9 o] - 0
Tridem axie Average spacing of axles Class 10
spacing (in.) 492 (ft) ge s 12 19 18 Class 11 1; 2}1 , 068 ' g
Ei)rlmj.?d axle spacing | 44 5 | {percent of Trucks (%) 17 22 61 Class12] 4 1 0 0
Class 13| 12 .| 0.8 0.7 0.6
EXHIBIT #40
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| Design Properties

§JPCP Design Properﬁes

Structure - ICM Properties Doweled Joints Tied Shoulders
PCC surface shortwave 0.85 Is joint doweled ? True Tied shoulders True
absorptivity ) Dowel diameter (in.) 1.25 Load transfer efficiency (%) 50.00
Daovwsel spacing (in.) 12.00
PCC joint spacing {ft) Widened Slab PCC-Base Contact Friction
Is joint spacing random ? False Is slab widened ? False PCC-Base full friction contact True
Joint spacing (ft) 1500 |Slab width () 12.00 - Months until friction loss 240.00
|Sealant type |Pfef0rmed | [Erodibility index |3 |
[Permanent curllwarp effective temperature difference (°F) I—10.00 J
) EXHIBIT #44 )
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Layer 1 PCG : JPCP Default

L PCC strength and modulus (Input Level: 3)

28-Day PCC modulus of rupture {psi)

780.0

28-Day PCC elastic modulus (psi)

4413000.0

Report generated on: by:
171372015 12:23 PM Createdon:

EXHIBIT #48

1/12/2015 12:00 AM

Approved

pcc | Identifiers
Thickness (in.) 8.0
Unit weight (pc) 148.0 Field _|Value
Poisson's rafio 02 Display namefidentifier [JPCP Default
{Thermal Description of object -
PCC coefficient of thermal expansion (in.fin.°F
x 10°-6) > Author
PCC thermal condulivity (BTUM--F) 1.25 Date Created 171212015 12:00:00 AM
PCC heat capacity (BTUNb-°F) 0.28
Approver
[Mix Date approved 1/42/2015 12:00:00 AM
Cement type Type 1l (2) State
_Cementitious material content {Ib/yd*3) 780 District
Water to cement ratio 0.37 County
Aggregate type Dolomite (2) Highway
PCC zero-stress Calculated Internally? [True Direction of Travel
femperature ('F) User Value - -{From station {miles)
Calculated Value 102.5 Tao station {miles)
Ultimate shrinkage  |Calculated internally? [True Province .
(microstrain) User Value - tUser defined field 2
Calculated Value 600.7 User defined field 3
iReversible shrinkage (%) 50 Revision Number 0
Time to develop 50% of uliimate shrinkage 35
(days) ‘
Curing method Curing Compound

¥
on: 1/12/2015 12:00 AM
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?Layer 2 Non-stabilized Base ; A-1-a

Unbound E Sieve
Layer thickness (in.) 6.0 —
Poisson's ratio 0.35 L1qu|::i }']m't 250
Coefficient of lateral earth pressure (k0) [0.5 Plasticity Index 6.0
Is layer compacted? True
E Modulus (Input Leve‘al. :_5) E;:f%se%r? Value
Analysis Type: Modify input "a"ﬂes by ] N , T
temperature/moisture Maximum dry unit weight (pcf) |False 128, o
Method: Resilient Modulus (psi) ?ﬁa}:gated hydraulic conductivity| -, 2616e02 :
Tgsilient Modulus (psi) Specific gravity of solids False 2.7 55 s
000.0 i imetri RS
Sé)r:g:}tnz‘ygj)rawmetnc water False 7,_2_
Use Correctlfjn factor_for NDT modulus? |- User-defined Soil Water Characteristic Curve
NDT Correction Factor: - (SWCC)
Eldentlflers o Is User Defined? False. _
af 4. 7511 .7
Field Value bf 1.7494 -
Display namefidentifier jA-1-a cf 0.7630
hr 184.0000 %
Description of object  [Default material
, Sieve Size % Passing
Author AASHTO 0.001mm
Date Created 141212015 12:00:00 AM -|6-002mm
Approver 0.020mm
Date approved 12/9/2014 12:00:00 AM #200 7.0
State #100
District #80
County #60
Highway #50
Direction of Travel #40 18.0
From station {miles) #30
To station (miles) #20
Pravince #16
User defined field 2 #10 32.0
User defined field 3 #8
Revision Number 0 #4 44.0
3/8-in. 61.0
1/2-in.
3/4-in. 82.0
1-in.
1 1/2-in. g7.0
2-in.
2 1/2-in.
3-in.
3 1/2-in.
Report generated on: c by: EXHIBIT #49 by:
1/13/2015 12:23 P reated . 1/12/2015 12:00 AM APPIOVEd . 1/12/2015 12:00 AM  Page12¢efis
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! Layer 3 Non-stabilized Base : A-1-a

Unbound Isieve
Layer thickness (in.} 16.0 —
Poisson's ratio 0.35 quUIf:i _lelt 25.0
Coefficient of lateral earth pressure (k0) 0.5 Plasticity Index 6.0
Is fayer compacted? True
E Modulus (Input Level:3) s User val
) alue
Analysis Type: Modify input valges by _ — Defined?
temperature/moisture Maximum dry unit weight {pch) (False 109.6
Method: Resilient Modulus (psi) (S;Iilt:)raled hydraulic conduetivity| ., 8267e+02 -
Resilient Modulus (psi) Specific gravity of solids True 26
42000.0 . : rv——
Sop;;?i;nz a/go;)rcjwlmetnc water True 16.6
Use Correctl.o n factor for NDT modulus? |- User-defined Soil Water Characteristic Curve
NDT Correction Factor: - [SWCC)
PSSR Is User Defined? False .
Eldentaflers e = ozres
Field Value bf 3.7128 .
Display hamefidentifier jA-1-a cf 20466 00
hr 160.0000 4
Description of cbject Default material
Sieve Size % Passing
Author AASHTO 0.001mm
Date Created 1/12/2015 12:00:00 AM 0.002mm
Approver 0.020mm
Date approved 12/9/2014 12:00:00 AM #200 5.0
State #100
District #80
County #60
Highway . #50
Direction of Travel #40
From station (miles) #30
To station (miles) #20
Province #16
User defined field 2 #10 10.0
User defined field 3 #8
Revision Number 0 #4
3/8-in.
1/2-in. 30.0
3/4-in,
1-in. .
1 1/2-in. 60.0
2-in.
2 1£2-in.
3-in.
3 1/2-in. 90.0
EXHIBIT #50
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f Layer 4 Subgrade : A4
Unbound |sieve
Layer thickness (in.) Semi-infinite —
Poisson's ratio 0.35 L!qm.d .le!t. 25.0
Coefficient of lateral earth pressure (k0} 0.5 Plasticity Index 60
Is fayer compacted? False
E Moduius {Input Level: 3). ts User
— Defined? Value
Analysis Type: Maodify input valges by - — T
temperature/moisture Maximum dry unit weight (pcf) jFalse 114
Method: Resilient Modutus (psi) mlgated hydraiic conductviy|p - | 1205305 =
Resél(i)egt Modulus (psi) Specific gravity of solids True 2.65
15000. i imelr
7 . Sopéirg:tn(l cyri;)ra'u'mnalnc water True 14
Use Correctl.o n factor for NDT modulus? |- User-defined Soil Water Characteristic Curve
NDT Correction Factor: : - (SWCC)
R L Is User Defined? False
Elde_ntlflers_.. :
af 69.7987..;
Field Value bf 0.9890 =
Disptay namefidentifier |A-4 cf 0.4694
hr 500.0000 -5+
Description of object Default material
Sieve Size % Passing
Author AASHTO 0.001mm
Date Created 111272015 3:54:50 PM 0.062mm
Approver 0.020mm
Date approved 12/0/2014 12:00:00 AM #200 52.0
State #100
District ' #80
County #60
Highway #50
Direction of Travel #40 65.0
From station (miles) . #30
To stafion (miles) #20
Province , #16
User defined field 2 #10 74.0
User defined field 3 #8 '
Revision Number 0 #4 85.0
3/8-in.
1/2-in.
3/4-in.
1-in.
1 1/2-in.
2-in.
2 1/2-in.
3-in.
3 1/2-in.
EXHIBIT #51
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% Cél'ib'vratio_n Coefficients

PCC Faulting
€15 = €y +(Cy = FR®™)
€3¢ = C3 +{Cy vFROS)

WetBaysy 1%
Poulthtaty = Cio * Souriimg t[tngﬁ +L5 ¢ 5.05R00) *log(ona x -ep = )]
5

m

FaultMax; = FoultMaxg + Ly * ZDE} xlog(l + {5 v 50580035
Fi

APault; = Cyq  (FaultMax,.; — Fauit;_y)? + DE|

Cg = DowelDeterioration

C1:1.0184 C2:0.91656 [C3:0.0021848 |C4:0.000883739
Ch: 250 C6. 0.4 C7:1.83312 |C8: 400

PCC Reliability Faulting Standard Deviation
Pow(0.0097*FAULT 0.5178)+0.014

fRl-jpcp
Cl - Cracking C1; 0.8203 C2: 0.4417
C2- Spalling C3: 1.4929 C4; 25.24
C3 - Faulting Reliability Standard Deviation

Cd-Site Factor |54

PCC Cracking
Fatigue Coefficients ‘Cracking Coefficients
log{A)=C1 (f}@) “let 2 |c2: 1.22 [c4: 1 IC5: -1.98
& PCC Reliability Cracking Standard Deviation ' '
_ 100 Pow{5.3116*CRACK,0.3903) +2.99
1+C4 FD
EXHIBIT #52
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fr AR o _ .
i Design Inputs - : : ,
Design Life: 18 years Base construction: September, 2017 Climate Data 42,761, -87.814
Design Type: Flexible Pavement Pavement construction;  October, 2017 Sources (Lat/Lon)
: Traffic opening: November, 2017
| Design Structure " e [ Traffie
Layer type Material Type | Thickness {in.): |Volumetric at Construction: Heavy Trucks
i Age (year) .
Flexible Default asphalt 20 Effective binder » {cumulative)
concrete ' content (%) ' 2017 (initial) 1,768
e KN H H 0,
NonS{abl'IEzed A-1-a 14.0 Air voids (%) 7.0 2026 (9 years) 2,738,680
NonStabilized |A-1-a 16.0 2035 (18 years) 5,754,860
Subgrade A-4 Semi-infinite
[ Demgn ;Outputs_ F

Terminal IRI {in./mile) 200.00 162.24 95 00 99.95 Pass
Permanent deformation - total pavement (in.) 0.75 0.72 95.00 97.54 Pass
AC bottom-up fatigue cracking (percent) 10.00 2.55 95,00 100.00 Pass
AC thermal cracking (ft/mile} 1500.00 35.48 95.00 100.00 Pass
AC top-down fatigue cracking (ft/mile) 5000.00 1991.55 95.00 100.00 Pass
Permanent deformatlon AC only (in. ) i 0.40 0.38 85.00 96.82 Pass

?D[stress Charts | e '
230 _ P‘radlcted IRI ‘ Predicted Tetal Rutting {PermanentDefqrmatiun) N

~l18d : 152.2(]

%m _— Thrﬁsljoid 'v'aLue - R il

*:125

Lt B

40 : : S .
0 . . : , : o f f
) 2 4 8 13 12 14 18 1k o 2 4 B 10 12 i1 16 18
Pavement Age (years) Pavement Age [years)
iz Predicted ACBottom-Up cracking (Alligator) 1RO e Thermal Crackmg Total Length vs. Time
; ! .
2 5 10 L 4600 4 - 1‘%0@ DU S —
— 10 r - v - s A
£ , g . .
X opl i e P N _ Bawoo) o N 3 e
® = Threzhold V¥alde : i -'—'Threshold Valye B :
3 : ) ; : 250 ] P
ti &4 -+r. @ Spacified Reliability 3 R i & @Spectf‘edRehablllty :
. B o H a B0 : <
'E s e j@ED%Rehabﬂ}ty - . e 5U%Rellablilt9 _
£ i j 2.59 5
2 b 3 [ .:.......“.g-;:u.u'..iuu-'ma--:-,--"' Ll e AN A
o L s “".“fﬁ“"'ﬂ“ E h ; I:I.ﬁB
S I AUTRSTIRRE AR B S S S R e
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% Tr
[ Graphical Representation of Traffic Inputs _ _ .
Initial two-way AADTT: 1,768 Percent of trucks in design direction (%): 50.0
Number of lanes in design direction: 4 Percent of trucks in design lane (%): 0.0
Operational speed (mph) 45.0
7 _ AADTT Distribution by ¥ehicle Class ‘ Truck Distribution by Hour '
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é_‘rabljlar Representation of Traffic Inputs

§th.ime'Mon-thiy Adjustment Factors ' Level 3; Default MAF

Month ] Vehicle Class
4 5 6 7 8 9 10 11 12 13
January 1.1 0.7 0.7 0.8 0.7 0.9 0.8 0.7 0.8 0.6
February 0.8 - 0.8 0.8 0.8 0.8 ~ 1.0 0.9 0.8 0.8 0.7 -
- |March 0.9 0.8 0.8 0.8 0.8 1.0 0.9 0.9 08 0.8
April . ' 1.0 1.0 0.9 0.9 0.9 1.0 1.0 0.9 1.0 1.1
May 0.8 1.4 1.1 1.0 1.1 1.0 1.0 1.1 0.8 1.0
June 1.1 1.2 1.2 1.2 1.3 1.1 1.2 1.3 - 12 1.0
July 1.0 1.3 1.2 1.1 1.4 1.0 1.0 1.1 0.9 1.2
August 1.0 1.2 1.2 1.2 1.3 1.1 1.2 1.2 1.6 1.1
September 1.1 1.1 1.1 1.3 |12 1.1 1.1 1.0 1.8 1.2
October 1.2 1.1 1.2 1.1 1.0 1.1 1.1 1.1 0.9 1.5
November 1.0 0.9 08 1.2 0.8 1.0 1.1 1.0 0.9 1.1
December 0.9 0.8 0.8 Q.7 - 0.7 1.0 0.8 1.0 0.5 = 0.7
% Distributions by VehicleCtass -~ .-~~~ * - - @ %Tr_uck Distribution by Hour
Distributi istributi
Vehicle Class Distiition (%) Growth Factor Hour IStr([:/)n) *"]  Hour D!Str(l'*l/i) o
{Level 3} Rate (%) Function 12 AM 1.02% 12 PM 7.3%
Class 4 5.8% 1.179% Linear 1AM, 0.03% |1PM - -7.00%
Class & 21.5% 1.179% —_Linear 2 AM 1.25% |2 PM 6.82%
Class 6 4.4% 1.179% Linear 3 AM 1.58% |3 PM 6.23%
Class7 - 4% 1.179% ._Linear 4 AM 2.39% |4PM 5.44%
Class 8 54.6% 1.179% Linear 5 AM 3.46% 5PM @ . T4 44%
Class 9 61% - 1.179% - _Linear 6 AM 519% |6PM 3.58%
Class 10 3.6% 1.178% Linear 7 AM 6.12% 7PM - : 267%
Class 11 - 0% 1.179% ~ Linear 8 AM 6.59% |8PM 2 449,
Class 12 0% 1.179% Linear 9 AM "5.93% |9PM 1.79%
Class 13 ' 0% 1.179% ~ Linear 10 AM 7.09% |10PM 1 56%
11 AM - . 7.3% 11 PM - 4.00%
Total 100%
%Axle_configuration-}:-_- e T T e s B INumber of Axles per Truck - '
Traffic Wander Axle Configuration Vehicle |Single|Tandem | Tridem | Quad
Mean wheel location (in.) 15 Average axle width (ft) 8.5 Class | Axle | Axle | Axle | Axle
Traffic wander standard deviation (in.) 10 Dual tire spacing (in.) 12 Class4 | 13 0.7 0 0
Design lane width (ff) 12 Tire pressure (psi) - 120 Class5 | 22 0 0 - 0
Class 6 1 1 0 0
Average Axle Spacing [ Wheelbase does not apply | Class 7 1 0 04 |- 0.8
Tandem axle 51.6 Class8 | 2.4 0.6 0 0
spacing (in.) : _ Class9 | 1.3 19 0 0
Tridqm a>_<[e 40.2 Class 10| 1.4 11 0.8 0
spacing (in.) _ Class 11| 4.9 01 0. 0
Ei)rti?d axle spacing 492 Class 12] 4 1 0 0
Class 13| 1.2 0.8 0.7 | 0.8
Report generated on: by: EXH;BIT #55 'R
11319015 10:27 AM Created [ 1/13/2015 12:00 AM APRIOVED 1. 71372015 12:00 AM Page 3 of 20




27880001 Wauk Bypass Section#2 HMA 1-13-15

File Name: C:\ME Designs\12290401 IH43 10-29-14,27880001 Wauk Bypass Saction#2 HMA 1-13-15.dgpx

| AADTT (Average Annual Daily Truck Traffic) Growth

* Traffic cap is not enforced
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| Climate Taputs

g
i

Z Climate Data Sources: = & - Monthly Rainfall Statistics ————-——
= : P oam 5 '
Climate Station Cities: Location (lat jon elevation{ft)) '..'E 5 : - |
RACINE, WI 42.76100 -87.81400 665 4 4| : |
ﬁ 2.72
£3 (1.27)
: .‘1.51 H
X _ . E a7 L sy
| Annual Statistics: = [0 e
8
=
. o E
Mean annual air temperature {°F) 48.60 moiEE t =
Mean annual precipitation {in.) 29.44 a £ = =
Freezing index (°F - days) ) 786.30 b
Average annual number of freeze/thaw cycles: 55.83 Yf‘{)a ter table depth 10.00

%MonthlyCIlmate Suml'ﬁ'ary:"—" -'

110

Monthly Temperature Summary

4‘; @ Average
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? Hourly Air Telﬁperature Distribution by Month:
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| Design Properties

% HMA Design Propetties

Using G* based model (hot nationally Interface
calibrated) False Layer Name Layer Type Friction
Is NCHRP 1-37A HMA Rutting Model Layer 1 Flexible : Default asphalt .
Coefficients e concrete ‘ Flexible (1) 1.00
iEndurance Limit - Layer 2 Non-stabilized Base : A-1- Non-stabilized Base (4) [1.00
Use Reflective Cracking True a -

Layer 3 Non-stabilized Base : A-1- Non-stabilized Base (4) |1.00
Structure - ICM Properties a
AC surface shortwave absorptivity 0.85 Layer 4 Subgrade : A-4 Subgrade (5) -

y i EXHIBIT #59 .
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%Therméi Cracking (Input Level: 3)

S —

Creep Compliance (1/psi)
Indirect tensile strength at 14 °F {psi) |554.33 Loading time {sec) 4 °F 14 °F 32 °F
Thermal Contraction . i 2.45e-007 4.16e-007 5.94e-007
Is thermal contraction calculated? True 2 2.71e-007 14.91e-007 7.74e-007
Mix coefficient of thermal contraction (in.fin.PF) - 5 3.11e-007 |6.09e-007 . ]1.10e-006
Aggregale coefficient of thermal contraction 5.0e-006 10 3.44e-007 7.18e-007 1.43e-006
i‘j“'_g“-f F) = — — 20 3816007 [8.456-007 |1.87€-006
oids in Mineral Aggregate (%) L 50 4376-007 |1.05e-006 |2.65¢-006
100 4.84e-007 1.24e-006 3.46e-006
4E-06 : : Creep Cnmpliancg {1/psi)
= 3.5E-08 - e - : : (
':- AE-061 e — . i ! R S
§ 2.5E-06 0
i : ; ] : ®-4 ©F
E 2E-Q64— - o E ; LI, RSP e e 1 —.
: N R _ mig or
a : : : Z i
:é iE-G64d- - @ B o
= o o B P o
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Loading Time {sec)
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EHMA Layer 1: Layéﬁ Flexible : Defauit asph.ait concrete
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| Analysis Output Charts
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