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' Layer Tnformation

d

! Layer 1 Flexible : Default asphalt concrete

} Asphait Dynamic Modulus (Input Level: 3)

Heat capacity (BTU/Ib-°F)

Asphalt | General info
Thickness (in.) 7.0 Namo Value
Unit wei .
Pn! Wel,ght (pcf) 145.0 Reference temperature (°F) 70
oisson's ratio ls Calculated? _|False Effective binder content (%) 9.2
0 .
i 0.30
Ez:i:meter A - Alr voids (%) !
Thermal conductivity (BTU/hr-ft-°F)  |0.67
Parameter B - 0.23

Identiflers -
Gradation Percent Passing
3/4-inch sieve 95 Field __[value
2/8-inch sieve 90 Display namefidentifier |Default asphalt concrete
No.4 sieve 60 - .
- Description of object
No.200 sieve 5
R AR P LRI S Author
§A89halt Binder = Date Created 111372015 12:00:00 AM
Parameter Value Approver
Grade Superpave Performance Grade Date approved 1/13/2015 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 #67
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! Layer 2 Non-stabilized Base : A-1-a

Unbound ; Sieve
Layer thickness {in.) 14,0 T
Poisson's ratio 0.35 ' L[qu'fj _L"mt 250
Coefficient of lateral earth pressure (k0) |0.5 Plasticity Index 6.0
Is layer compacted? . |True
| Modulus (Input Level: 3) s User
= Defined? Value
Analysis Type: Modify input Vah.]es by - . o
"~ ltemperature/moisture Maximum dry unit weight (pcf) [False 12840
Method: Resilient Modulus {psi) ? ﬂ?;L:; ated hydraulic conductvity] 2616e02 :
4R:oS(i)l(i)e§t Modulus (psi) Specific gravity of solids False 27
7 Sg);;r;:ztr? a/?)rawmetrlc water False 72 5
Use Correctl? n factor for NDT modulus? |- User-defined Soil Water Characteristic Curve
NDT Correction Factor: - (SWCC)
e T ' Is User Defined? Faise
Eldentlflers L ———
, af 47511 G nihien
Field Value b 1.7494
Display namefidentifier jA-1-a cf 0.7630 e
hr 184.0000 7
Description of object Default material
Sieve Size % Passing
Author AASHTO 0.00tmm
Date Created 12/9/2014 12:00:00 AM 0.002mm
Approver 0.020mm
Date approved 12/0/2014 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 #
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 #68
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gLayer 3 N'on-stébilized Basé : A-1-a f

Unbound t:Siéve. S
Layer thickness (in.) 16.0 —
Poisson's ratio - |0.35 quu'fi !"'mlt 25.0
Coefficient of lateral earth pressure (k0) [0.5 Plasticity Index 6.0
Is layer compacted? True
%quu[us_(lnput Level: 3) 7 Is User
g Defined?| VAUe
Analysis Type: odify input valges by . N e
temperature/moisture Maximum dry unit weight {pcf) [False 1096 0
Method: Resilient Modulus (psi) (Sﬁ%li;at od hydraulic conductvity]_y_ 8267e+02 ;.
Reos(i)I(i)ent Madulus (psi) Specific gravity of solids True - |2.6
42000.0 : i imetr
Sc?r?t?::jtn(] ogawmetnc water True 16.6
Dse Correctl.on factor for NDT moduius? }- User-defined Soil Water Characteristic Curve
NDT Correction Factor: - (SWCC)
 dentifiers - :,US” Dofined? :2;:5 —
Field Value bf 3.7128
Display namefidentifier |A-1-a cf 2.0466 i
hr 160.0000
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 50
State #100
District #80
County . #60
Highway #50
Direction of Travel #40
From station (miles) : #30
To station (miles) #20
Province #6
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. 80.0
2-in.
2 1/2-in.
3-in.
3 1/2-in. 90.0
Report generated on: by: EXH[B*T #69 by:
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! Layer 4 Subgrade : A< B

Unbound §31eve o
Layer thickness {in.) Semi-infinite —————— -
Poisson's rafio 0.35 L’qu'fl _L"mt 25.0
Coefficient of lateral earlh pressure (kQ) (0.5 Plasticity Index 6.0
‘ Is layer compacted? False
! Modulus (Input Level: 3)
: — Defined| _Value
Analysis Type: Modify input values by - —

. temperature/moisture Maximum dry unit weight (pcf) [True 116
Method: Resilient Modulus (psi) %?It:i;ated hydraulic conductiviy] - g,'1'3:_8_é—§]6_' ;
:::é"g“t Modulus {psi) Specific gravity of solids True 265

S{E}rﬁg'n:tng i;)rawmetnc water True 14
Use Correch:on factor for NDT modulus? |- User-defined Soil Water Characteristic Curve
NDT Correction Factor: - (SWCC)
L Is User Defined? False
%Identl_ﬂers - o iiias
af 69,7987 i
Field Value bf 09800 i
Display namefidentifier |A-4 cf 0.4604 /0 0
hr 500.0000 -5
Description of object Default material
Sieve Size % Passing
Author AASHTO 0.001mm
Date Created 111312015 12:00:00 AM 0.002mm
Approver 0.020mm
Date approved 1/13/2015 12:00:00 AM #200 52.0
State #100
District #80
County #60
Highway #50 i
Direction of Trave! #40 65.0
From station (miles) #30
To station {miles) #20
Province #16
User defined field 2 #10 74.0
User defined field 3 #8
Revision Number 0 #4 83.0
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 #70
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AC Fatigue
{\F2brz g kafra k'ii- 0.007566
Np =0.00432=C = ik, (E_l) (E) 53 9490
' k3: 1.281
e Bf1: 1
M= 434(V‘:LV _0‘59) g\; 1
AC Rutting

£
2 = k_fipq 105 TRPraksbrs
™

kg = (Cy + Cq = depth) + 032819647t
€y = —0.1039 « H2 + 24868 x H, — 17.342
€, = 0.0172 x HZ — 1.7331 x H, + 27428

Where!
H,, = total AC thickness{in)

K1:-3.35412 K2: 1.6606 K3: 0.4791

Br2; 1 Br3: 1 Bri: 1
AC Rutting Standard Deviation : '

0.24*Pow(RUT,0.8026)+0.001

Thermal Fracture

C, = 400 *N(logC/ )

C=(f* i) * 4 AR

4= 10(4'.339—2_52*1%( E*a, *n)

Level 1 K: 1.5 Level 1 Standard Deviation: 0.1468 * 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
7
ks By ('ﬂf?)
kzBen
Ny =10
k1: 1 k2: 1 |Bet: 1 Bc2:1
EXHIBIT #71
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Subgrade Rutting

5.0 = ke (2) |

T

= redilient strain(in/in
Granular Fine -
k1:2.03 [Bs: 1 k1: 1.35 |Bs1: 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
' FC = zi—
: : C, (1 + e(cﬂc{-mzzc;zogw(mmu})) (60)
FCpop = | = 10.56
1 + e{Ce-Ctogeo(Damage)) €4 = —2.40874 — 39.748 » (1 +)i,.) 2555
¢l =—2+C}
cl: 7 jc2:35  [e3:0 k4: 1000 let1: 1 |c2: 1 |c3: 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+0.0001))) (BOTTOM+0.0001)))
CSM Cracking : IR! Flexible Pavements
F C —C 1 Cz C1 - Rutting C3 - Transverse Crack
“¢th -1 1+ e €4 —Cy (Damage) |C2 - Fatigue Crack C4. Site Factors
C1: 1 |c2: 1 [cao [c4:1000 [c1:40 [c2:0.4 |C3:0.008 [C4:0.015
CSM Standard Deviation
CTB*1
” 5 EXHIBIT #72 .
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%Dé'sigil Inputs :
Design Life: 25 years Existing construction: - Cilimate Data 42.761,-87.814
Design Type: Jointed Plain Concrete  Pavement construction: ~ September, 2017 Sources (Lat/Lon)
Pavement (JPCP) Traffic opening: October, 2017
% Design Structure - Ly R §Traffic
Layer type Material Type | Thickness {in.): |Joint Design: Heavy Trucks
: Age {year) 1ati
[pcc JPCP Default 8.0 Joint spacing (fty  [15.0 (curnulative)
NonStabilized |A-1-a 6.0 Dowe! diameter (in) [1.25 2017 {initiai) 1,084
NonStabilized [A-1-a 16.0 ISlab width (ft) 12.0 2028 (12 years) | 2,308,910
Subgrade A-4 Semi-infinite 2042 (25 years) 4,856,170

| Design Outputs

| Distress Prediction Summary

Terminatl IR {(in./mile) 200.00 107.71 95.00 100.00 Pass
Mean joint faulting (in.) 0.15 0.07 95.00  100.00 Pass
JPCP transverse crackmg {percent slabs) 15.00 6.57 95.00 99.89 Pass

Enlstress Charts SR

230 ; presjictgguml _ . " Predn:ted Fauitlng
260 : - : 015 — 045
180 - e e = XYY M — .
140 == Thresheld Value {__ . e ot — Threzhold Value i
1304 we @ Specified Reliability : L 077 _?:ga sl @ Spe cified Reliablhtg
wion) Py y 2 .
= g : --@ SD%Rehab:llt
IS I S o esad i 05 by
sa‘lmtlﬂ IRI 5‘-‘ S .___i_,.__-,_.._a:------—'-f.ﬂr',":*,ff".",'."‘
404 E '
i
0 T . r v
@ 5 10 15 P21 25 i5
Pavemant Age (vears) Pavement Age (years)
1B+ Predicted Cracking PCC
i i - : :
154 ‘ [ 1 R e S,
24 -
p—
=124 i _
= —Threﬂholcf Value
IO —— e e e —_—i — - —_—
[ @ S1:ueuf'u=.dRehablin:t,l
G ; .57
' .,@7.50%Re_“_fk:f:}}f..;.....i.,;.--.-.-f.ﬂ... -
T O kit :
. 3 e IR R SRR P i
) v o ’ .
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%Trafﬁc Inputs . =
§Graphlcal Representatlon of Traffic Inputs _ . - R -
Initial two-way AADTT: 1,084 Percent of trucks in design direction (%) 50.0
Number of lanes in design direction: 4 Percent of trucks in design lane (%) 80.0
) Operational speed {mph) 55.0
70 A&DTT Distribution by Yehicle Class g ‘Truck Distribution by Hour
; : E 5l N . o AJ.Z;:'“ i o
.geo. - s EAN 7.3%
e u?'
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gTabular Representation of Traffic Inputs

%Volume Mohthly Adjustment Factors Level 3: Default MAF

Vehicle Class
Month 4 5 6 7 8 9 10 11 12 13
January 1.4 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 Q.8 0.8 0.7
March 0.2 0.8 08 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 1.4 0.8 1.0
June 1.4 1.2 1.2 1.2 1.3 -4 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 12 | 12 13 1 141 1.2 1.2 1.6 1.4
September 1.1 1.1 1.1 1.3 1.2 1.1 1.1 1.0 1.8 1.2
Oclober - 1.2 14 1.2 1.1 1.0 1.1 141 1.1 0.9 1.5
November 1.0 0.9 0.9 1.2 0.8 1.0 1.1 1.0 0.9 1.1
December 0.8 0.8 0.8 0.7 . 0.7 © 1.0 0.8 1.0 0.5 0.7
I Distributions by VehicleClass =~~~ o i %Truck'Dist_rib'ution by Hour
istributi istributi
Vehicle Class | Distrbution (%) Growth Factar Hour [P | Hour e
{Level 3) Rate (%) Function 12 AM 1.02% 12 PM 7 3%
Class 4 5.8% 0.752% Linear 1AM . 0.93% {1 PM 7 0G% -
Class 5 e 21.5% 0.752% Linear 2 AM 1.25% |2 PM 6.82%
Class 6 4.4% 0.752% Linear 3AM 1.58% |3PM 6.23%
Class 7 4% 0.752% . Linear 4 AM 2 399, 4 PM 5 44%
Class 8 54.6% 0.752% Linear 5 AM 3.46% 5PM 4.44% -
Class 9 6.1% 0.752% “ .. Linear 68 AM 5,18% 6 PM 3.58%
Class 10 3.6% 0.752% Linear 7 AM 612% |7PM 2.67%: :
Class 11 : 0% 0.752% 1 Linear 8 AM 6.59% |8 PM 2.44%
Class 12 0% 0.752% Linear 9 AM 6.93% g PM " 1.79%.
Class 13 . 0% 0.752% - | .- - Linear 10 AM 7.09% 10 PM 1,56%
11 AM 7.3% - {11 PM 1.08% ..
Tatal 100%
%AX!ernfiguratigjh_"_ S iNymber of Axles per Truck
Traffic Wander Axle Configuration Vehicle |Single{Tandem|Tridem | Quad
Mean wheel location {in.) 15 Average axie width (ft) 8.5 Class | Axle | Axle | Axle | Axle
Traffic wander standard deviation (in.) 10 Dual tire spacing (in.} 1 12 Class4 | 1.3 0.7 0 0
Design lane width (it) 12 Tire pressure {psi) 120 Class5 | 2.2 0 0 0
Class 6 1 14 0 0
Average Axle Spacing Wheelbase Class 7 1 0 0.4 0.8
Tandem axle Axle Typey: . Class 8 | 2.4 0.6 0 0
spacing (in.) 516 Value Type ’ Short | Medium | Long Class9 | 1.3 |- 1.9 0 0
Tridem axle Average spacing of axles Class 10
spacing (in.) 492 (f) 9o spaems 12 19 18 Class 11 l; :,1 068 g
g;’_‘?d axle spacing 495 | |percent of Trucks (%) 17 | 2 61 | [Classi2] 4 1 0 0
Class13] 1.2 0.8 0.7 0.6
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%AADTT (Average Annual Dally Truck Trafﬁc) Growth
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Average annual number of freezefthaw cycles:

| Monthily Climate Summary:

)

: Climate Inputs
% Climate Data Sources: > 6 - Monthly Rainfall Statistics ——
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: Annual Statistics: = [l e
. o
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. 0 ‘m 5 !
Mean annual air temperature (°F) 4860 Dot O T R R TI 0
Mean annual precipitation (in.) 20.44 S 2 2 a =2 A A~ 3 w O =z o0
Freezing index (°F - days) 786.30
Water table depth 10.00
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Design Properties

§JPCP De'sign Properties

Structure - ICM Properties Doweled Joints Tied Shoulders
PCC surface shortwave 0.85 ' Is joint doweled ? True Tied shoulders True
absorplivity ) Dowel diameter {in.) 1.25 Load lransfer efficiency (%) 50,00
"~ |Dowet spacing {in.) 12.00
PCC joint spacing (ft) Widened Siab PCC-Base Contact Friction
Is joint spacing random ? False Is slab widened ? False PCC-Base full friction contact  |True
Joint spacing (ft) 16.00 Slab width (ft). 12,00 & Months until friction loss 240.00
|Seaiant type ]Preformed I |Erodibility index |3 ‘ l
]Permanent curl/warp effective temperature difference (°F) |—10.00 I
Resort o ; EXHIBIT #79 .
e genera on: Y ‘B
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| Layer 1 PCC : JPCP Default

I PCC strength arid modulus (Input Level: 3)

128-Day PCC modulus of rupture {psi)

-1780.0

28-Day PCC elastic modulus {psi)

4413000.0

Report generated on: by:
171372015 12:29 PM Created

EXHIBIT #83

1/12/2015 12:00 AM

Approved u

PCC % ldentifiers
Thickness (in.) 8.0 -
Unit weight (pef} 148.0 F!eld : Value
Boisson's ratio 0.2 Display namefidentifier JJPCP Default
Thermal Description of object
PCC coefficient of thermal expansion (in.fin./ F 537
A .
)F(’g)g -g) { conductivity (BTU/hr-f-°F 1.25 Author
thermal conductivity (BTU/Mr-A-7F) : Date Created 1122015 12:00:00 AM

PCC heat capacity (BTU/b-°F) 0.28

Approver
iMix Date approved 1/12/2015 12:00:00 AM
Cement type Type il (2) State
Cementitious material content {Ibfyd*3) 780 District
Water to cement ratio 0.37 County
Aggregate type Dolomite (2) Highway
PCC zero-stress Calculated Internally? |True Direction of Travel

(]
emperature {°F) User Value - From station {miles)
Calculated Value 102.5 To station (miles)
Ultimate shrinkage Calculated Internally? [True Province
(microstrain) User Value - User defined field 2
Calculated Value 600.7 User defined field 3
Reversible shrinkage (%) 50 Revision Number 0
Time to devefop 50% of ullimate shrinkage
35

{days)
Curing method Curing Campound

o 1/12/2015 12:00 AM
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§ Layer 2 Non-stabilized Base : A-1-a

Unbound Sieve
tayer thickness (in.) 6.0 ——
Poisson's ratio 0.35 Liql".d _L'mlt 25.0
Coefficient of lateral earth pressure (k0) [0.5 Plasticity *"‘j'ex 6.0
Is layer compacted? True
| Modulus (input Level: 3) s User
- Defined?| Value
Analysis Type: Modify mput valges by ) — TR
temperature/moisture Maximum dry unit weight (pcf) jFalse 1281050
Method: Resilient Modulus (psi) (Sﬁ%l:;alﬁd hydraulic condu ;tivity - 2616e02 —
Regg';e"t Modulus (psi) Specific gravity of solids False 27 0 |
400000 - — . |
gopr:;r:;nz 0/gog)rr‘:n.farmatnc water |- 72 .
:;?I'CC(:::;(::;:)T;:Z;:? NDT modulus? : ‘ User-defined Soil Water Characteristic VCurve
{(SWCC)
E Identifiér§ o Is User Defined? False N—
af 47511
Field Value bf 1.7494
Display namefidentifier jA-1-a cf 0.7630 e
' 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 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 #8
Revision Number 0 ' #4 44.0
3/8-in. 61.0
1/2-in.
3/4-in. 820
1-in,
1 12-in, 97.0
2-in,
2 1/2Z-in,
3-in.
3 1/2-in.
EXHIBIT #84

Report generated on. by: by:
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Unbound ESie\)e I
Layer thickness (in.) 16.0 : ————
Poisson's ratio 0.35 quu'fj !"'m't 250
Coefiicient of lateral earth pressure (k0) 0.5 Plasticity Index 6.0
Is layer compacted? True
5 Modulus {Input Level: 3) s User
- Defined?| VAu®
Analysis Type: Modify input vaiges by . G LT
temperature/moisture Maximum dry unit weight (pcf) |False 109.6 -
Method: Resilient Modulus (psi) ?ﬂ%:;at 5 hydraiic conducviy|r 8.26.?.6_}.62_
R:;Iée;t Modulus {psi) " |Specific gravity of solids True 2.6
4 ) - - -
Sop;g:tr?v?)rawmemc water True 16.6
Use Correctl'on factor for NDT modulus? |- User-defined Soil Water Characteristic Curve
NDT Correction Factor: - (SWCC)
RPN Is User Defined? False
Eldentlflers —
af 9.2765 i
Field Value hf 37128 iR
Display namefidentifier |A-1-a cf ‘ 2.9466 L0 T
hr 160.0000
Pescription of object Pefault material
Sieve Size % Passing
Author AASHTO 0.001mm
'|Date Created 1112/2015 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 #80
Highway #50
Direction of Travel #40
From station (imiles) #30
To station (miles) #20
Province #16
User defined field 2 #10 10.0
User defined field 3 #8
Revision Number 0 i
3/8-in.
1/2-in. 300
3ld-in.
1-in. _
1 1/2-in. 60.0
2-in.
2 1/2-in.
3-in.
3 1/2-in. 90.0
EXHIBIT #85
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| Layer 4 Subgrade : A4

Unbound E Sieve
Layer thickness (in.) Semi-infinite —
Poisson's ratio . 0.35 L[qu'fj !"m't 25.0
Coefficient of lateral earth pressure (kQ) |0.5 Plasticity Index 6.0
Is layer compacted? False
%Mddulus {Input Level: 3) s User
—— Defined?| V41U®
Analysis Type: Madify input valpes by - — T
temperature/moistiure Maxtimum dry unit weight (pcf) |False 114,
Method: Resilient Modulus (psi) %%ﬂ;ated hydraufic conductivity| - 1205805
T:;é“em Modulus (psi) Specific gravity of solids True 2.65
0.0 - —
Sopr::tg\:tr?o/%rawmelnc water True 14
Use Correction factor for NDT modulus? | - i . .
- User-defined Soil Water Characteristic Curve
NDT Correction Factor: - (SWCC) -
Idé_ntifiéré o Is User Defined? False _
— af : 69.7987 . . .
Field Value bf 0.9890 -
Display namefidentifier jA-4 cf 0.4694 7
hr 500.0000 =3
Description of object Default material
Sieve Size % Passing
Author AASHTO 0.001mm
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 #50
Direction of Travel #40 ‘ 65.0
From station {miles) #30
Ta station (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 #86
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% Calibration Coefficients

PCC Faulting
€7 = Oy + (€5 » FR®S)
€3y = Cy + (€, » FR?)

WetDaysy 1™
Foultiaty = €12 * Geurting * [!ogfl +Cg v 5.05°90) ¢ Jag (P:m N ep a)s)}
13

-

FaultMax, = FaultMaxg + C; + z DE; + tog(1 + C5 = 5.0850P)C
=

AFault; = Cqy + (FaultMax; 5 — Fault,_)* » DE

Cg = DowelDeterioration -

C1: 1.0184 C2:0.91656 |C3:0.0021848 |C4: 0.000883739
C5: 250 C6: 0.4 C7:1.83312 - {C8: 400

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

IR|-jpcp
C1 - 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(N)=C1- MRy ler 2 [c2:1.22 C4: 1 [c5: -1.98
v PCC Reliability Cracking Standard Deviation :
_ 100 Pow(5.3116*CRACK,0.3903} +2.99
1+C4 7D
EXHIBIT #87
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| 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
i Design Structure e S o | Traffic
e Layer type Material Type | Thickness (in.): IVolumetric at Construction: Age {year) Heavy Trucks
Flexible Default asphalt 55 Effective binder .2 y (cumulative)
: concrete : content (%) ' 2017 (initial) 826
. NonStab{h‘zed A-i-a 11.0 Air voids (%) 7.0 2026 (3 years) 1.651.750
NonStabilized jA-1-a 16.0 12035 (18 years) 3.412.040
Subgrade A-4 Semi-infinite

| Design Outputs

| Distress Prediction Summary .. . o

Terminal IR {in./mile) 200.00 152.24 95 00 93.95 - Pass
Permanent deformation - total pavement (in.) 0.75 0.71 95.00 98.14 Pass
AC bottom-up fatigue eracking {percent) 10.00 . 3.69 95.00 100.00 Pass
AC thermal cracking (ft/mile) 1500.00 35.03 95.00 100.00 Pass
AC top—down fatigue cracking (ft/mile) 5000.00 2045.94 95.00 100.60 Pass
Permanent deformation - AC only (ln ) 0.40 0.34 95.00 99.33 Pass

Dlstress Charﬁs

330 Pred;cted IRI Pfed:cted Total Ruttlng (P erm anent Defnrmati onj _
= 200 !
25 E g E 0.8
13 - R : : ; e o
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20 . . . : ' 0 : : .
) 2 A 8 13 12 14 is i3 R 2 4 E 10 12 4 16 iB
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A ' 3 s e -
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5 —Thresis-:ald Vaiue ; % —Threshold Value :
3 fomnd . :
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Traffic Inputs
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%Tabular Representation of Traffic I'nputs _

EVolume Monthly Adjustment Factors ~Level 3: Default MAF

) Vehicle Class :

Month 2 5 6 7 8 3 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 0.8 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 1.4
May 0.9 11 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 16 1.1
September 1.4 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 1.1 0.9 1.5
November 1.0 0.9 0.9 1.2 0.8 1.0 1.1 1.0 0.9 1.1
December 09 0.8 0.8 0.7 0.7 1.0 08 | 10 05 | 07

Q_Distributions’ by VehicleClass . - i §Tru'ck Distribution by Hour
Vehicle Class Distmai-lcjr-t {%) Growth Factor Hour DISt?"l/il)mon Hour DISt?"Zl)Jtmn
(Level 3} Rate {%) Function 12 AM ‘ 1.02% 12 PM 7.3%
Class 4 5.8% 0.752% Linear 1AM 0.63% |1 PM 7.00%
Class 5 21.5% 0.752% . Linear 2 AM 1.25% |2PM 6.82%
Class 6 4.4% 2.3% Linear 3AM 1.58% {3PM 6.23%
Class7 4% 2.3% ~_ Linear 4 AM 2.30% |4 PM 5.44%
Class 8 54.6% 2.3% Linear 5 AM . 3.46% 5PM -4 44%
Class 9 6.1% 2.3% - Linear . 6 AM 519% [6PM 3.58%
Class 10 3.6% 2.3% Linear .7 AM 612% |7PM - 2.67%
Class 11 ° 0% 2.3% Linear 8 AM 6.50% |8 PM 2.14%
Class 12 0% 2.3% Linear 9 AM - 6.93% g PM C1.79%
Class 13 0% 2.3% . Linear 10 AM 7.00% |10PM 1.56%
11 AM 7.3% 11PM 1.08%
Total 100%
EAXIe'Cohfigu:fati_dn' om0 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 | 1.3 07 | 0 0
Design lane width (ft) 12 Tire pressure (psi) 120 |l Class5 | 2.2 0 0o 0
- Class 6 1 1 0 0
Average Axle Spacing r Wheelbase does not apply | Class 7 1 0 0.4 0.8
Tandem axle 516 Class 8 | 2.4 0.6 4] 0
spacing (in.) Class9 [ 13 [ 19 | © 0
Tridem axie 49.2 ' Class 10} 1.1 1.1 0.8 0
spacing (in.) ' : Class 11| 4.9 0.1 - 0 0
(_luad axle spacing 49.2 Class 12| 4 1 0 0
(in. Class13] 12 | 08 | 07 | 06
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| AADTT (Average Annual Daily Truck Traffic) Growth
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: Climate Inputs
§ Ciiméte DataVS‘ourC.eS': o 6 - Monthly Ramfall Statistics ——
* : 4.53 i
Climate Station Cities: Localion (lat lon elevation({ft)) Sy A rRI L e
RACINE, Wi 42.76100 -87.81400 665 = 4 !

a

147 114 ;1 15)
[0.68) (2.8t}

-

Z Annual Statistics:

Rainfall {in) {rmean (std dev.

Mean annual air temperature (°F) 48.60 o : R i B
. . % ‘3 ) [=3 Q § = 3 i) B = Qo

Mean annual precipitation (in.) 29.44 m e E 4 == A B € w o =22 0

Fraezing index (°F - days) ' 786.30 W b o

Average annual number of freeze/thaw cycles: 55.83 (ﬁ? ter table dept 10.00
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§ Hourly Air Témperature Distribution by Month:
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| Design Properties = -
§ HMA Design Properties
Using G* hased madel (not nationally Interface
calibrated) False Layer Namg Layer Type Friction
Is NCHRP 1-37A HMA Rutting Model Layer 1 Flexible ; Default asphalt .
Coefficients True concrete Flexible (1) 1.00
Endurance Limit . - ‘ L.ayer 2 Non-stabilized Base : A-1- Non-stabilized Base (4) [1.00
Use Reflective Cracking True a —
Layer 3 Non-stabilized Base : A-1-}, - -1 ii0d Base @ [1.00
Structure - ICM Properties a
AC surface shortwave absorptivity 0.85 Layer 4 Subgrade : A-4 Subgrade (5) )
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%Thermal Cracking (Input Level: 3)

Creep Compliance (1/psi)
Ilndirect tensile strength at 14 °F {psi) |554.33 Loading time (sec) 4 °F 44 F 32 °F
Thermal Contraction 1 1.91e-007 3.42e-007 4.91e-007
Is thermal contraction calculated? True 2 2.14e-007  }4.08¢-007  |6.57e-007
Mix coefficient of thermal contraction (in.fin./°F) - 5 2.49e-007 |5.16e-007 19.67e-007
Aggregate coefficient of thermal cantraction 5.0e-006 10 2.79e-007  16.15e-007 1.30e-006
S"-_’:'j“-‘_” F)_ ” — — 20 3136007 [7.34e-007  |1.73¢-006
oids in Mineral Aggregate (%) ‘ 50 3636-007 |9.28e-007 [2.55e-006
100 4.,08e-007 1.11e-008 3.42e-006
4E-06 ; Creep Compliance {17psi) -
= 2.5E-067 - Q
o
E © 3E-06
§ 2.5E-06 ] —
= : X -4 OF
E 2E-06 ! —
g ® B14 °F
S LSE-Os{- et 832 °F
8 ' | \
5E-07 ‘---u---- 5 e e - 3
Bx x = *
o4 ; ; . : : - —
0 10 20 30 40 50 &0 70 80 90 100
Loading Time (sec)
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! HMA Layer 1: Layer 1 Flexible : Default asphalt concrete

g,

27880001 Wauk Bypass Section#3 HMA 1-13-15

File Name: C:\ME Designs\12290401 IH43 10-29-14\27880001 Wauk Bypass Section#3 HMA 1-13-15.dgpx

{ 6000000 M?star Cl:lrUE HMA Layer 1
X - a j
1000000 - :
1000004 "
= -
® 10000 S ~ :_
%
w 10004 - B
100 ..... - .
1 ; ; ; , ,
-7 -6 -5 -4 -3 -2 -1 0 1 - 2 3 4
lon(Reduced Time(sec))
7 Shift Curve HiA Layer 1
. :
5
44-
-~
_I% 3
o 21-
¢
&
=
7
-5 i - B L d I N LE— — i
10 20 30 40 50 60 70 20 40 100 120 130
Temperature (9F)
100 Yiscosity Curve HWA Layer 1
log(log(viscosity)) = Ao + ¥TSe; Ao = 11,01, ¥TSe = -3.701
_-
- L
=N :
(8] 3
o=
:I':l H
@ ;
! 10—~ E
- :
-
ot !
o
8
-
i ' Y , v -
2,69 2,7 2,71 2,72 2,73 2.74 2,75 2,76 2,17 2.78
Log{Temperature(°R)}
EXHIBIT #96
Report generated on: by: by: .
4t {4t AR Createdm‘ T HMANE 1300 AM Approvedﬂn: 11422015 12°00 AM

% 14
|40 °F
€70 °F
€100 oF
130 OF

oF

414 ©°F
*40 °F
*70 OF
¥ 100 °F
| 130 °F

Page 9 of 20




27880001 Wauk Bypass Section#3 HMA 1-13-15

File Name: C:\ME Designs\12290401 IH43 10-29-14\27880001 Wauk Bypass Section#3 HMA 1-13-15.dgpx

| Analysis Output Charts -
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Iﬁ}fer Information )

Layér 1 .-F.Iez(iblé . Default ésbhai't- concrete

Asphait zz”é_G__e__r}gral Info g
Thickness (in. 5.5
l. - (in. Name Value
Unit weight (pcf) 145.0 _
: : - Reference temperature (°F) 70
Poisson's ratio Is Calculated? False —
Ratio 0.30 Effective binder content (%) 9.2
Parameter A . Alr voids (%) !
Parameter B . Thermal conductivity (BTU/hr-ft-°F)  10.67
_ Heat capacity (BTU/Ib-°F) 0.23
Asphalt Dynamic Modulus {Input Level: 3) o :
: Identifiers -
Gradation Percent Passing - S—
3/4-inch sieve 95 Field Value -
2/8-inch sieve 90 Display name/identifier - |Default asphalt concrete
No.4 sieve 60 - .
No 200 siove 5 Description of object
EAsphaltBinder . .- ... - [Date Crealed 111312015 12:00:00 AM
Parameter Value ' Approver
Grade - . - Superpave Performance Grade Date approved /1372015 12:00:00 AM
Binder Type 58-28 State
A | 101 District
VTS -3.701 County
Highway
Direction of Travel
From station (miles})
To station {miles)
Province
User defined field 2
User defined field 3
Revision Number 0
EXHIBIT #102
Repott generated on: Createdby:

by:
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ayer 2 Non-stabilized Base : A-1-a

Unbound ?Sieve
Layer thickness (in.} 1.0 o — = -
Poisson's ratio 0.35 th]uu:.i _L'm't 25.0
Coefficient of lateral earth pressure (k0) |0.5 Plasticity Index - 6.0
Is layer compacted? True
El\ﬂodulus {input Level: 3} s User | Vet
Analysis Type: |MOdy input values by . — Defined?] —
_ temperature/moisture Maximum dry unit weight (pcf) {False 1281
Method: Resilient Modulus {psi) ? ,{a,:fr;al 54 hydraulic condudtviy|c 2.616{-.-0’2
Egggée;t Modulus {psi) Specific gravity of solids False 2.7
cOﬂp;;r;wr:Itn;D/?)rawmemc water False 72
Use Correction factor for NDT modulus? | - _ _ _
NDT Correction Factor: . User-defined Soil Water Characteristic Curve
(SWCC)
g T T - o is User Defined? False
Identifiers o _
e af 47541 o
Field Value bf 1.7494 <70
Display namefidentifier |A-1-a cf 0.7630 L0 oo
hr 184.0000 il
Descriplion 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 7.0
State #100
District #80
County #60
Highway | #90 ,
Direction of Trave! #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 #103
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| Layer 3 Non-stabilized Base : A-1-a

Unbound r Sieve
Layer thickness (in.) 16.0 — - -

Poisson's ratio 0.35 quu'fj _L"mt 25.0
Coefficient of lateral earth pressure (k0) 10.5 Plasticity Index 6.0

Is layer compacted? True
 Modulus (input Level: 3) Is User
—— Defined?| YAu®
Analysis Type: Modify input valges by : — —
temperature/moisture Maximum dry unit weight (pcf) |False 109.6
Method: Resilient Modulus (psi) (st::f-;atEd hydraufic conductivity]_ 8_.26_7@#02
?:(Toiléegt Modulus (psi) Specific gravity of solids True 2.6
Soprﬂr:rl]jtng‘yg)rawmetnc water True 16.6

Use Correction factor for NDT modulus? | - , . —

NDT Correction Factor: . User-defined Soil Water Characteristic Curve
(SWCC)

§ | déhti fié?s Is User Defined? False .

S s af 9.2765 - - o
Field Value bf 37128 ooroTminn
Display namefidentifier [A-1-a cf 20466 5k

hr 160.0000 & it
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 3.0
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 12-in. 90.0
EXHIBIT #104
oy @oﬁiﬁ?fﬂ}: Created " Approved” Page 17 of 20
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Unbound :Sleve ‘
Layer thickness (in.) Semi-infinite : A —— i ————
Paisson's ratio 0.356 L'qui .L'm't 250
Coefficient of lateral earth pressure (k) 0.5 Plasticity Index 6.0
Is layer compacted? False
: Modulus (Input Lev?l. i'.’-) R D';:f] s_; Zr? Valuo
Analysis Type: Modify input values by — —
temperature/moisture Maximum dry unit weight (pcf) |True 116
Method: Resi!ien} Modulus (pSI) (Sﬂ?;l:;ated hydraulic conductivity False 0.1380.05 . .
Resilient Modulus {psi) Specific gravity of solids True 2.65
9450.0 ; et
Soprﬂgir?ofg)rawmetnc water True 14
Use Correcuf)n factor for NDT modulus? | - User-defined Soil Water Characteristic Curve
NDT Correction Factor: _ - (SWCC)
gldénﬁﬁers St _ L B 1s User Definad? False.
£ : : — — af | 69.7987
Field Value bf 0.8800 i
Display namefidentifier |A-4 cf 0.4694 il
hr 500.0000 iER L
Description of object  }Default material
Sieve Size % Passing
Author AASHTO 0.001mm
Date Created 1/13/2015 12:00:00 AM 0.002mm -
Approver 0.020mm
Date approved 1/13/2015 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 station (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.
Report generated on: oy: EXHI BIT #105 y: .
1/13/2015 11:31 AM Created . 17132015 12:00 AM APPIOVEd 1 1113/2015 12:00 AM Page 18 of 20
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AC Fatigue
et 3 ata]K 1 0.007565
Ne =0.00432+C> friky (s—) (E) k2: 3.9492
' k3 1.281
e B 1
M=4.84(V I-]:V —&69) B 1
s Bf3: 1
AC Rutting.
Fy
B = kB 10%TRsPray kabrs

E’?‘

k. = (Cy + C; * depth) * 0.328196450tk

¢, = —0.1039  HZ + 2.4868 » H, — 17.342
C, = 0.0172 » H2 — 17331+ H,, + 27.428

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

Ki:-3.35412 K2: 1.5606 K3: 0.4791

Br2: 1 Br3: 1 Bri: 1

AC Rutting Standard Deviation

0.24*Pow(RUT,0.8026)+0.001

Thermal Fracture

H
3

log C/h
g aa:)
o

AC = (k% g™ # 4% AK"

4 = 10@3%- 2.52%0g( E*ay, *n)

C,=400 *N(

Level 1K 1.5 Level 1 Standard Deviation: 0.1468 * THERMAL + 65,027
Level 2 K: 0.5 Level 2 Standard Deviation: 0.2841 *THERMAL + 55.462
tevel 3K 1.5 Level 3 Standard Deviation: 0,3972 * THERMAL + 20.422
CSM Fatigue
fe2
s B (5)
o fez
Ny =10
k1: 1 [k2: 1 Bct: 1 {Bc2:1
Report generated on b EXHIBIT #106
el ra M H H
1/13/2(?15 11:31 AM ‘-‘reatedoﬁ: 1/13/2015 12:00 AM A“’pm"e‘joﬁ: 1/13/2015 12:00 AM
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Subgrade Rutting

8,00) = o, kaeh (2 )

g =resilient strain(in/in).

Granular

Fine

ki: 2.03 |Bs1: 1

ki: 1.35 {Bs1: 1

Standard Deviation (BASERUT)
0.1477*Pow(BASERUT,0.6711)+0.001

Standard Deviation (BASERUT)
0.1235*Pow(SUBRUT,0.5012)+0.001

AC Cracking

AC Top Down Cracking

AC Bottom Up Cracking

Fe 6000 ( 1 )
= | —
14 g(C;xC;-i-CgtC;fogm(Dxlﬂo]} 60

c
FCpop = ( 3 ) +10.56
1+ e(ﬂrc‘zs«!ogw(acmaga)) C4 = —240874 — 39.748 » (1 + hy, ) 2856
Cl=—2=C;
ct: 7 le2:3.5  [e3:0 f4: 1000 et 1 [e2: 1 1c3: 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{7.57-15.6"LOG10

{TOP+0.0001))) (BOTTOM+0.0001)))
CSM Cracking IR1 Flexible Pavements
FC —C 4 Cz 1 - Rutting C3 - Transverse Crack
(22 | 1+ eC’g,—C.s(Dﬂmdgg) C2 - Fatigue Crack  C4- 3ite Factors
C1: 1 [c2: 1 [ca o Jca1000 Jc1:40 [C2:04 [C3:0.008 [C4:0.015
CSM Standard Deviation ‘
CTB*1
EXHIBIT #107
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: Design Inputs 7 ] 7 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 (JPCP) Traffic opening: October, 2017
{ Design Structure - ' T [ Traffic 3
Layer type Material Type | Thickness {in.): |Joint Design: Heavy Trucks
Age {year) lafi
PCC JPCP Default 8.0 oint spacing (ft) 15.0 (cumulative)
NonStabifized |A-1-2 8.0 owel diameter (in) {1.25 2017 (initial) 826
NonStabilized [A-1-a 16.0 Slab width (ft) 12.0 2020 (12 years) | 2,120,870
Subgrade A-4 Semi-infinite | 2042 (25 years) 4,812,080

f Distress Prediction Summary

;*Target .. Predicted | Target . Achieved
Terminal 1R {in./mile} 200.00 107.50 95.00 100.00 Pass
Mean joint faulting (in.) ' 0.15 0.08 95.00 100.00 Pass

JPCP transverse cracktng (percent slabs) ' 15.00 6.52 85.00 99.99 Pass
fDlstress Charts L o e :

238, N " Predicted IRI a8 Predicted Faultmg
- i :ozoo ; T
208 - : ; - - FORT-S PP -0r15- - S
RO J - . % - ; - S .14
160 ] : —— e =TS SR R
%140 = 'Thresflqld Ua]ue : ‘ e = iy — Thr&:[‘m]d Value |
1204 oo @ Spacﬁ‘edRehabuhty 187,50 _5_53 o8 @ Spectf‘ed Rehalu!ityI
o U S N S A Y e Lk STTTE Lol il g ’
= 1e0 s el @ Sﬂ%Rellablht',' i
B P e — £8.23 : —
Imtta IRI' 33 ; . ‘éha---r-‘,--.' bt e ST 89.04 : = .: waggrarnseete?
oL gyt .n——i“;'ﬁﬁii?-e—f-""-"z L "’?f""""' N . [ TV 5 0.03
ol . i ] i ! _ H e o.az ket : - ‘ _;‘_::‘__‘_‘,’;ﬁ;-,—'."‘..‘.,‘s_‘-e-'*-"‘
in f : : y 7 mimopm e A= -
o 5 ic i5 28 a3 o - 15 i5 20 25
Pavement Aqe (years) Pavement Age (years)
1B - Predicted Cracking PCC
i S :
4 G ;
~ i i
- 12]... z H ———t
o —Threshald Value
7] 10 — B S S VP
z @ Spev;lﬁe-:] Re[tab;htg
(S -2 i ; 6.9
E S Hlall @ 50% Rellablllt‘,l Pyt U
T et H
P bl
0,14
4] v ey
[4] Q9 15 prle] a5
Pavement Aga (vears)
EXHIBIT #108
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'Traffic Inputs

gﬁﬂG[giphngal Representation of Traffic Inputs : o -
initial two-way AADTT: ' 826 Percent of trucks in design direction (%): 50.0

Number of lanes in design direcfion: ‘ 2 Percent of trucks in design lane (%} 100.0
Operational speed (mph) 45.0
F0 - g

. BADTT Distribution by ¥Yehicle Class : a Truck Distrihution by Hour

[+
i
i
i

BN L

(%g.

8

—
w

AADTT [aistribution
0

]
i
: i i
I AM & art 2 AN 121 7M ImM & PN 2 PN pL)

[a
£ 11
VYehicle Class Hour of Day
3. GrowthFactor by Yehicle Class 5 AxlesperTruck by Yehicle Class
‘ : ‘ B single ' A
. _ - 2
2.5 £ b ¥ g Terdem ?
— 52 - 1 ] Tiizem ?’ 4
& Quad z 7
~ 2 [l‘z“"_ H ? ,/;
o w3 s N ISP S S
: < ? - 2
iy iy -‘ % ?"
E :H:'; ?; ? IR O S g
s % %2 = 7 7
Q “ 4 ﬁ =4 . : ﬁ
5.5 ] Z Vg ez 'y EUrYmTgZ Pm Ve
. = - E i Z
ﬁ ,g ///‘E ‘?‘ ﬁ ,E ﬁl}i A ﬁ 'ﬁs
ol B _ oME G F GME FE B G FE
o 8 E e i 13 . 13 4 5 & .7 5. = 10 44 12 i
Vehicla Class . Vehicle Class
Traffic Volume Monthly Ad]ustment Factors
' : ? ‘Class 11
Dec -
Moy [
Oct
Seap
Aug §
Jul
Jun
" May
Apr
Mar
Fab 2 : o
Jan 3 - m; 3 ; el : ; ] : 24
ﬂemm ru-'—n}a'*wm ~~ T H-‘:x}r‘w-w; ﬂﬁ-t: Lo r'u% e mem H(-‘ RN ~_ DTN
GOE A -G T A 0990 CGQQE A GQC’Q ke OO OOQQ S g QOOO - .
Adi. Fartny  Adi. Fartar Adi. Farfor Adi. Fackar  Adi. Fartor  Adi .ari-nr Adi. Fartoy  Adi. Fartar  Adi. Fartar  Adi. Fartar
Repor g . EXHIBIT #109 .
eport generated on: v y:
1/13/2015 12:33 PM Created ' 1 112/2015 12:00 AM Approved . (112/2015 12:00 Al Page 2 of 15



27880001 Wauk Bypass Section#4 PCC 1-12-15

File Name: C:\ME Designs\12290401 IH43 10-29-14\27880001 Wauk Bypass Section#4 PCC 1-12-15.dgpx

Tabular Représerﬂation of Traffiq;[mts

; Volume Monthly Adjustment Factors  Level 3: Default MAF

Month Vehicle Class
4 5 6 7 8§ ) 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 0.9 0.8 0.8
Aprit ] 1.0 1.0 0.9 0.9 0.9 1.0 1.0 0.8 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 11
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 1.1 0.8 1.5
November 1.0 0.9 0.9 1.2 0.8 1.0 1.1 1.0 0.9 1.1
December 0.9 0.8 0.8 0.7 = 0.7 1.0 0.8 1.0 0.5 0.7
| Distributions by Vehicle Class . Truck Distribution by Hour
Vehicle Class Distibution (%) Growth Factor Hour D[sn(lf'l/)o;mon Hour DIStr(Lt/:;mon
{Level 3) Rate {%) Function 12 AM 1.02% 12 PM 7.3%
Class 4 5.8% 2.3% Linear 1AM 0.93% |1PM 1 7.00%:
Class 5 21.5% 2.3% __Linear 2 AM 1.25% |2PM 6.82%
Class 6 4.4% 23% Linear 3 AM 1.58% 3PM 6.23%
Class 7 ' 4% 2.3% _ o Linear 4 AM 2.39% 4 PM 5.44%
Class 8 54.6% 2.3% Linear 5 AM 3.46% S5PM 4.44%
Class 9 o 8.1% 2.3% . Linear £ AM 519% [6PM 3.58%
Class 10 3.6% 2.3% Linear 7 AM 6.12% |7PM 2.67%
Class 11 - 0% 2.3% - Linear 8 AM 6.59% |8 PM 2.14%
Class 12 0% 2.3% Linear 9 AM 6.93% |9PM 1.79%
Class 13 - 0% 2.3% - Linear 10 AM 7.00% |10PM 1.56%
' 11 AM 7.3% JHPM 1 1.00%
Total 100%
%Ax[_e Configuration . : . i . ... INumber of Axles per Truck '
Traffic Wander Axle Configuration Vehicle |Single| Tandem| Tridem | Quad
Mean wheel location (in.) 15 Average axle width (f) 8.5 Class | Axle | Axle | Axle [ Axle
Traffic wander standard deviation (in.) 10 Dual tire spacing (in.) 12 Class4 | 1.3 0.7 o] 0
Design lane width (ft) 12 Tire pressure {psi) 120 || ClassS | 22 0 0 0
Class 6 1 1 0 0
Average Axle Spacing Wheelbase Class 7 1 0 04 | 08
Tandem axle Axle Typel .. : e e Class8 | 24 0.6 0 0
spacing {in.) 516 Value Type Short | Medium | Long Class8 ] 13 1.9 Q0 0
zridf{m a>.de 492 Average spacing of axles 12 15 18 Class 10| 1.4 1.1 08 0
pacing (m.) (ft) Class 11 4.9 0.1 0 0
g;_?d axle spacing | 495 | Ipercent of Trucks (%) 17 22 61 Class 12| 4 1 0 0
. Class 13] 1.2 0.8 0.7 0.6
Repart generated on: by: EXHIBIT #110 Y.
1/13/2015 12:33 PM Created 0\ 1/12/2015 12:00 AM APPIOVEd 1 1/12/2015 12:00 AM Page 3 of 15
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| AADTT (Average Annual Daily Truck Traffic) Growth

« Trafflc cap is not enforced

250 - Classes 4-7 &0 Classes 8-108
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5 . :
;gf’CIimate Data Sources:

Climate Station Cities:
RACINE, WI

%Annugl Statistics:

Location (1at Ion e!evahon(ﬂ))
42.76100-87.81400 665

Mean annual air temperature (°F)

Mean annual precipitation (in.}
Freezing index (°F - days)

Average annual number of freeze/thaw cycles:

Monthly Cllmate Summary

Rainfall (in} (mean (std dev.
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; Hourly Air Temperamre Distributri_prl_pgwlr\ﬂpﬂ_t__i] 7
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File Name: C:\ME Designs\12290401 1H43 10-29-14127880001 Wauk Bypass Section#4 PCC 1-12-15.dgpx

‘Design Properties

| JPCP Design Properties

Structure - ICM Properties Doweled Joints Tied Shoulders

PCC surface shoriwave 0.85 s joint dowseled ? True Tied shoulders True

absorptivity ' Dowel diameter (in.) 1.25 Load transfer efficiency (%) 50.00
Dowel 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 (f} 16.00 Slab width (ft) 12.00 Months until friction loss 240.00
iSealant type |Preforrned ) I lErodibiIity index i3 J
!Permanent curliwarp effective temperature difference {°F) |—10.00 |

EXHIBIT #114
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| Analysis Output Charts
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0.05 | Predicted PCC Cumulative Damage
;Tols—down : ' :

---- Bottam-up

0044
o i
= ;
g . ‘
C0.034 e
o ;
o i
.E v"‘. ]
! :
L -
go.nz : - o
3 S L
U At ’ .
0.014- -
e ; I
i

01 | 20 4.0 60 | 80 100 120 140 160 180 200 220 @ 24.0
10/2017 972018 9/2021 9/2023 9/2025 9/2027 9/2029 9/2031 9/2033 9/2035 9/2037 9/2039 9/2041
Pavement Aae {vears fdate)

100

Predicted Load Transfer Efficiency

s0d i
g i :
w0 e A
- A L
30 e I SRS S N . y .
204 E
1U- i — ,,,,, S S
o :

0.1 20 40 60 80 100 = 120 140 160 180 20,0 220  24.0
10/2017 972019 972021  9/2023 9/2025 972027 972029 9/2031 9/2033 9/2035 9/2037 9/2039 9/2041
Pavement Aoe (vears/date)

EXHIBIT #117
Report generated on:

y: Y
1/13/2015 12:33 PM Greated . 171212015 12:00 AM APPIOVEd 1. 4 112/2015 12:00 AM Page 10 of 15




| Layer Information _

27880001 Wauk Bypass Section#4 PCC 1-12-15

File Name: C:\ME Designs\12290401 IH43 10-29-14\27880001 Wauk Bypass Section#4 PCC 1-12-15.dgpx

' Layer 1 PCC : JPCP Default

I 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: Creat edb\,:':

1/13/2015 12:33 PM on:

EXRIBIT #118

1/12/2015 12:00 Ant

Approved ¥:

PCC ' Identifiers
Thickness (in.) 8.0 -
Unit weight (pch) 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 5.7
x 10*-6) Author -
PCC thermal conductivity (BTU/hr-fi-°F) 1.25 Dote Cramies 1572015 12:00:00 AM
PCC heat capacity (BTU/b-°F) 0.28
Approver
Mix Date approved 1/12/2015 12:00:00 AM
_ |Cement type Type 1l (2) State
Cementitious material content (Ibfyd*3) 780 District
Water fo cement ratio 0.37 County
Aggregate type Dolomite (2) Highway
PCC zero-stress Calculated Internally? [True Direction of Trave!
remperalure (°F) User Value - From station (miles)
Calculated Value 102.5 To station (miles)
Ultimate shrinkage Calculated Internally? [True Province
(microstrain) 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 25
(days)
Curing method Curing Compound

on: 1/12/2015 12:00 AM
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27880001 Wauk Bypass Section#4 PCC 1-12-15
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#

TiLgyer 2 Non—stabilized Base : A-1-a

Unbound E Sieve
Layer thickness (in.} 6.0 — —
Poisson's ratio 0.35 quw_d !‘Imlt 25.0
Coefficient of laleral earth pressure (k0) [0.5 Plasticity Index 6.0
Is layer compacted? True
i Modulus (Input Levetzl. l3) gjfﬁ%’? Value
Analysis Type: Modify input valpes by - — —
temperature/moisture Maximum dry unit weight (pcf) False 128.1.
Method: Resilient Madulus (psi) ? ﬂ?.tt#;at ed hydraulic conductivity — p 610000
Rg:ilient Modulus (psi) Specific gravity of solids False 27 -
40000.0 . - - _
‘ Sopéltr;l\;tn(lyg)rawmetnc water False 79
Use Correctl.on factor for NDT modulus? |- User-defined Soil Water Characteristic Curve
NDT Correction Factor: - (SWCC)
gldentlflers B o Is User Defined? False _
B af 47541 ¢l
Field Value hf 1.7494 0
Display namefidentifier |A-1-a cf : 0.7630 & L
hr ' 184.0000 ;77 hir i
Description of object Default material -
Sieve Size % Passing
Author AASHTO 0.001mm
Date Created 11212015 12:00:00 AM 0.092mm
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 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.
31/2-in,
EXHIBIT #119
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1113905 5 19+33 PM Created . 1 152015 12:00 AM Approved - 411312015 12:06 AM Page 12 of 15




27880001 Wauk Bypass Section#4 PCC 1-12-15
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| Layer 3 Non-stabllized Base ; A-1-a

Unbound ' Sieve '
Layer thickness {in.) 16.0 S ———— —
Poisson's ratio 0.35 L'qu'fi !"m't 250
Coefficient of lateral earth pressure (k) }0.5 Plasticity Index 6.0
Is layer compacted? True
‘Modulus (Input Level: 3) < User _
Analysis Type: Modify input valges by - o Definod? T
temperature/moisture Maximum dry unit weight (pcf) [False 1006 .0
Method: Resilient Modulus (psi) (st;(::)rai &d Tydraulic conduevy | g 226702,
?;gg(i)egt Modulus (psi) Specific gravity of solids True 26
Sop!:;r;:tn;o/?)rawmemc water True 16.6
Use Correction factor for NDT modulus? | - _ _ _
NDT Correction Factor: - . HUser-defined Soil Water Characteristic Curve
{SWCC)
% |dentifiers is User Defined? False
i af 9.2765
Field Value bf 37128 T
Display name/identifier jA-1-a cf . 20466 L
hr 160.0000 5ol
Description of object Default material
Sieve Size % Passing
Author AASHTO 0.001mm
Date Created 111212015 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 #120

Report generated aon: by: 'S
1/13/2015 12:33 PH Created = 1152015 12:00 AM Approved " 11912015 12:00 AM Page 13 of 15



élﬁyem Sgggrade A4

27880001 Wauk Bypass Section#4 PCC 1-12-15

File Name: C:\ME Designs\12290401 TH43 10-29-14\27880001 Wauk Bypass Sectien#4 PCC 1-12-15.dgpx

Unbound ! Sieve
Layer thickness {in.) Semi-infinite — — —
Poisson's ratio 0.35 Liqui _L]m't 250
Coefiicient of lateral earth pressure (k0) |0.5 Plasticity Index 6.0
: Is layer compacted? False
| Modulus (nputLevel:3) . is Usor
hiiniaabbied i et e e i poeer Value
Analysis Type: Modify input valges by - ——
temperature/moisture Maximum dry unit weight (pcf) jFalse 114
Method: Resitient Modulus (psi) (Sﬂ%urated hydrauhc conductvity|__ © 2050.05
r :
?:Si“e(;lt Modulus (psi) Spegiﬁc gravity of solids True 2.65
000. : Tmetn
Sopr?l r;:;l n;of)rawmetrlc water True 14
Use Correction factor for NDT modulus? | - i _ —
NDT Correction Factor: - User-defined Soil Water Characteristic Curve
{(SWCC)
%Idéhﬁﬁéré : Is User Defined? False _
E e af 69.7987 --
Field Value bf 0.9890
Display namefidentifier |A-4 cf 0.4694 i
hr 500.0000 il
Description of object Default material
Sieve Size % Passing
Author AASHTO 0.001mm
Date Created 1/12/2015 3:54:50 PM 0.002mm
Approver 0.020mm
Date approved 12/9/2014 12:00:00 AM #200 52.0
State #100
District #380
County #60
Highway #50
Direction of Travel #40 650
Fram 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 12-in.
2-in,
2 12-in.
3-in.
312-in.
EXHIBIT #121
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Calibratioqmgoeﬁicier:ltﬂsw

PCC Faulting
Ca=C+(Csx FRO25)
Cq4 = C5 +(Cy v FRYZ)

WetDaysy 1
FaultMarg = Cyp * Gouriing ¥ {log(l + €5 5.05890) s 1og (Pwu ‘_e_g__)}

m
FoultMax, = FaultMaxe+ C; v Z DE;» tog{1+ C; v 5.OER00)5
=1
AFault; = Cqy 3 (FaultMax;., — Fault; ;)% « DE;
Cg == DowelDeterioration

C1:1.0184 C2; 0916568 |C3:0.0021848 |C4: 0.00088373%9
C5: 250 C6: 0.4 C7:1.83312 |C8: 400

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

Rl-jpcp
Cl - Cracking C1: 0.8203 C2: 0.4417
C2 - Spalling ~  |C3:1.4929 C4: 25.24
C3 - Faulting Reliability Standard Deviation -

4 - Bite Factor (5.4

PCC Cracking
MR Fatigue Coefficients 1Cracking Coefficients
log(M)=C1 ()% [c1:2 [c2:1.22 [c4: 1 [cs: -1.08
F  |pce Reliability Cracking Standard Deviation
_ 100 Pow(5.3116*CRACK,0.3903) +2.99
RK = —————¢
1+C4 FD
EXHIBIT #122
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27880001 Wauk Bypass Section#4 HMA 1-13-15

File Name: C:\ME Designs\12290401 1H43 10-29-14\27880001 Wauk Bypass Section#4 HMA 1-13-15.dgpx

: Design Inputs ) 7 B
Design Life: 18 years Base construction: September, 2017 Climate Daia 42,761, -87.814
Design Type: Flexible Pavement Pavement construction:  October, 2017 Sources (Lat/Lon)
Traffic opening: November, 2017
| Design Structure . Traffic
Layer type Material Type | Thickness {in.): |Volumetric at Construction: Age (year) Heavy Trucks
bl Default asphalt 55 Effective binder | y {cumulative)
concrete ’ content (%) ’ 2017 (initial) 826 |
— R —— |
NonStabfl!zed A-1-a 11.0 {ir voids (%) 7.0 2026 (9 years) 1,450,690
NonStabilized |A-1-a 16.0 2035 (18 years) 3.148,570
Subgrade A-4 Semi-infinite

 Design Outputs

?‘ Distress Prediction Summary -

(Target . Predicted .

Terminal 1R! {in./mile) 200.00 162,22 95.00 99.95 Pass
Permanent deformation - total pavement (in.) 0.75 0.71 95.00 98.13 Pass
AC bottom-up fatigue cracking {percent) 10.00 3.48 95.00 100.00 Pass
AC thermal cracking (ft/mile) 1500.00 35.03 95.00 100.00 Pass
AC top-down fatigue cracking (ft/mile) : 5000.00 1999.44 895.00 100.00 Pass

Permanent deformation - AC only (in.) 0.40 0.34 95.00 99.30 Pass
| Distress Charts e ) | |
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Report generated on: by: 'H
< 11p-?nmr: 1490 AR Created ) Approvedon: 1/13/2015 12:00 AM Page 1 of 20

on- 1/13/2015 12:00 AM




27880001 Wauk Bypass Section#4 HMA 1-13-15

File Name: C:\ME Designs\12290401 TH43 10-29-14\27880001 Wauk Bypass Section#4 HMA 1-13-15.dgpx

Tl'afﬁcﬂInputs

‘

Graphical Representatlon of Traffic Inputs

Initial two-way AADTT: - 826 Percent of trucks in deStgn dlrectlon (%) 50.0
Number of tanes in design direction: 2 Percent of trucks in design lane (%): 100.0
' Operational speed (mph) 45.0
70 . AADTT Distributionby Yehicle Class : Truck Distributionby Hour
g’ffﬂ
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g Tabular Representation of Traffic Inputs

%{_Hglyﬁme Monthly Adjustment Factors Level 3: Default MAF

Vehicle Class

Month 4 5 6 7 3 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 0.9 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 1.1 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 12 | 12 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
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 0.9 1.2 0.8 1.0 1.1 1.0 0.9 1.1
December 0.9 0.8 0.8 0.7 0.7 1.0 0.8 1.0 0.5 0.7

’ Distributions by Vehicle Class EZfTruck Distribution by Hour _

Vehicle Glass | Distribution (%) Growth Factor Hour | PP NO" | Hour e
{Level 3} Rate (%) Function 12 AM 1.00% 12 PM 7 3%
Class 4 5.8% 0.752% Linear 1AM 0.93% 1 PM 7.00%
Class 5 21.5% 0.752% Linear 2 AM T 1.95% 2 PM 6.82%
Class 6 4.4% 2.3% Linear 3 AM 1.58% |3 PM 6.23%
Class 7 " 4% 2.3% Linear 4 AM 2.39% 4 PM 5 44%
Class 8 54.6% 2.3% Linear 5AM 3.46% 5PM 4.44%
Class 9 8.1% 2.3% Linear 6 AM 5.19% |6 FPM 3.58%
Class 10 3.6% 2.3% Linear 7 AM 6.12% 7PM S 2.67%
Class 11 0% 2.3% Linear 8 AM 6.50% |8PM 2.14%
Class 12 0% 2.3% Linear 9 AM 6.03% I9PM . 1.79%
Class 13 0% 2.3% Linear 10 AM 7.08% 10 PM 1.56%
11 AM. 7.3% i1 PM 1.08%
Total 100%
?Axle Configuration ~ .-~ P o ~ Number 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 Duat tire spacing (in.) 12 Class4 | 13 0.7 0 0
Design lane width (ft) 12 Tire pressure (psi) 120 Classb | 2.2 0 0 0
Class 6 1 1 0 0]

Average Axle Spacing | ' Wheelbase does not apply J Class 7 1 0 0.4 0.8

Tandem axle 51.6 : Class 8 | 2.4 0.6 0 0
spacing (in.) . Class9 | 1.3 1.9 0 0
Tride_rn a>‘cle 49.2 Class 10| 4.1 1.1 0.8 0
spacing (in) _ , Class 11| 49 | 041 o | o
8r‘:_?d axle spacing 492 o Class 12| 4 1 0 0

Class 13| 1.2 0.8 0.7 0.6

EXHIBIT #125
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* Traffic cap is not enforced
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Design Propertics _

} HMA Design Propesties |

Using G* based model (not nationally interface
calibrated) False Layer Name Layer Type Friction
is NCHRP 1-37A HMA Rutting Model Layer 1 Flexible : Default asphalt .
Coefficients True concrete Flexible (1) 1.00
Endurance Limit - Layer 2 Nan-stabilized Base : A-1- Non-stabilized Base (4) [1.00
Use Reflective Cracking True a — i

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

Creep Compliance (1/psi)
lﬁiirect tensile strength at 14 °F {psi) |554.33 Loading time (sec) 4 °F 14 °F 32 °F
Thermal Contraction 1 1.91e-007 13.42e-007 |4.81e-007
Is thermal contraction calculated? True 2 2.14e-007  |4.08e-007  [6.57e-007
Mix coefficient of thermal contraction (in.fin./°F) - 5 2.48e-007  }5.16e-007 9.67e-007
Agaregate coefficient of thermal contraction 5.0e-006 10 2.79e-007  16.15e-007 1.30e-006
g'/“-_g”f ?A —— - . 20 3.136-007 |7.340-:007 |1.73e-006
oids in Mineral Aggregate (%) ' 50 3636007 [9.28e-007 |2.55¢-006
100 4.08e-007 1.11e-006 3.42e-006
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Laygﬂnféi‘mgtibn

Layer .177.I.=ﬁlév)£ib1er : Défaijlt f_i_ép_l@lt concrete

Asphalt : : General Info
Thickness (in. 5 — "
l.c kn .SS (in.) > Name Value

Unit weight (pcf 149.0 Reference temperature (°F) 70
Poisson's ratio Is Calculated? False r. - perature {

Ratio 530 Effective binder content (%) 8.2

Parameter A ‘ Alr voids (%) !

Ey————— - Thermal conductivity (BTU/hr-ft-°F)  10.67

. Heat capacity (BTU/Ib-°F) 0.23

| Asphalt Dynamic Modulus (Input Level: 3)

Em—— Identiflers

Gradation ' Percent Passing = | —m—m —— _ —
3/4-inch sieve 95 Fleld _ Value
3/8-inch sieve 90 Display namefidentifier |Default asphalt concrete
No.4 sieve 80 L '
- Description of object
N0.200 sieve 5
L - } _ o _ ~ . (Author
(Asphalt Binder .~~~ - o .~ |Date Created 1113/2015 12:00:00 AM
Parameter Value Approver
Grade Superpave Performance Grade Date approved 11312015 12:00:00 AM
Binder Type 58-28 State
A _ 14.01 District
VTS -3.701 County
: Highway
Direction of Travel
From station (miles)
To station (miles)
Province
User defined field 2
User defined field 3
Revision Number 0
EXHIBIT #137
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Unbound Sieve
Layer thickness {(in.) 11.0 — :
Poisson's ratio 0.35 quu'f’ _le’t 25.0
Coefficient of lateral earth pressure (k0) |0.5 :sla;:;l::lz:::;ited’? ' ?'.r?Je
 Modulus (input Level: 3) i s User
i — ‘ Defined?| VAlMe
Analysis Type: Madify input valL_ies by - —
temperature/moisture Maximum dry unit weight (pcf) {False 128.1
Method: Resifient Modulus (psi) (SfS:-]L:-;ated hydraufic conductivity|._ 0 516602 |
Resilient Modulus (psi) Specific gravity of solids False 27
000.0 i imetri
40 ((;)Op’::r;l:tn;ogawmetnc water False 72
:;ﬁ_%‘::i:;’:j::::;:?r NDT modulus? : User-defined Soil Water Characteristic Curve
(SWCC)
e : Is User Defined? False
-1dentifiers oF 47511
Field Value bf 1.7494
Display namefidentifier jA-1-a cf 0.7630
hr 184.0000
Description of object Default material Siovs 5o 7 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 7.0
Slate #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 #38
Revision Number 0 #4 i 44.0 .
3/8-in. 61.0
1/2-in.
3/4-in. 82.0
f-in.
1 1/2-in. 97.0
2-in.
2 1/2-in.
3-in.
3 1/2-in,
EXHIBIT #138
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Layer 3 Non-stabilized Base : A-1-a

Unbound jave
Layer thickness (in.) 16.0 e — —
Poisson's ratio 0.35 quu'fj .Limlt 250
Coefficient of lateral earth pressure (k0) j0.5 Plasticity Index 6.0
, Is layer compacted? True
Modulus (input Level:3) Is User
S — — Defined?|  Vaiue
Analysis Type: Modify mputvaiges by . —
temperature/moisture Maximum dry unit weight (pcf) |False 109.8
Method: Resilient Modulus {psi) (Sﬂ?it::;ated hydraulic conductivity| .. 8.0670402
Eze(?élée(;‘t Modulus (psi) Specific gravity of solids True 28
Soﬁzltr;rﬁngygj)rawmemc water True 166
Use Correction factor for NDT modulus? | - - _ —
- User-defined Soil Water Characteristic Curve
NDT Correction Factor: - {(SWCC)
% iden tierl_'s ls User Defined? False
£ af 9.2765
Field Valte bf 37128 o0
Display namefidentifier |A-1-a cf : 2.9466
hr 160.0000 i
Description of object Default material
Sieve Size % Passing
Author AASHTO 0.001mm
Date Created 12072014 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 H2-in. 60.0
2-in.
2 1/2-in.
3-in.
3 1/2-in, 80.0
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 Layer4 Subgrade : A4~

Unbound | Sieve

Layer thickness.{in.) Semi-infinite M —— S ——

Poisson's ratio 0.35 qumfj _le't 2590

Coefficient of lateral earth pressure (k0) 0.5 Plasticity Index 6.0
Is layer compacted? False

|Modulus (input Level:3) - is User

Analysis Type: Medify input valges by - —

temperature/moisture Maximum dry unit weight (pef) |True 116

Method: Resilient Modulus {psi) (Sﬂ%tgated Fydraulic conductivity|___ 01350.00

Resilient Modulus (psi) Specific gravity of solids True 2.65

9450.0 Sopr:;r;?ln(l cyg;])rr:wimetric waler True 14

E;?r%c::fe(:tl; I:‘fiz:;:?r NDT modulus? : User-defined Soll Water Characteristic Curve
{SWCC)

%Identifiers Is User Defined? False

' : ; af 69.7987

Field Value bf 0.9890

Display namefidentifier |A-4 cf 0.4694
hr 500.0000

Description of object Default material
Sieve Size % Passing

Author AASHTO 0.001mm

Date Created 1/13/2015 12:00:00 AM © 10.002mm

Approver 0.020mm

Date approved 14132015 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 station {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.

Report generated on: by: EXHIBIT #140 by:
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27880001 Wauk Bypass Section#4 HMA 1-13-15

File Name: C:\ME Designs\12290401 [H43 10-29-14\27880001 Wauk Bypass Section#4 HMA 1-13-15.dgpx

Calibration Coefficients

AC Fatigue
1 \F2fife o1\ kebra k1: 0.007566
Ny = 000432~ (> firsky (E—l) (E) k2: 3.9492
k3:1.281

- Bf1: 1
Mzé‘“(v?v _0'59) Bf2: 1

- Bf3: 1
AC Rutting

gp— = ksﬁri‘lgkij"kzﬁﬂj\{ks&s
’r'

ke, = (Cy + Cy = depth) » 0.328196%5Pt"
¢, = —0.1039 = H2 + 2.4868 » H, — 17342
€, = 0.0172 HZ — 17331 x H, + 27.428

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

K1:-3.35412 K2: 1.5606 K3: 0.4791
Br2: 1 Br3: 1 Bri: 1

AC Rutting Standard Deviation : '
0.24*Pow(RUT,0.8026)+0.001

Thermal Fracture

AC = (k & ﬁj)’“‘i # o W Mn

_1 _ l 0(4.389— 2.52¥0g( E*a,, *n)

Level 1 K 1.5 Level 1 Standard Deviation: 0.1468 * 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 _ ___ 7

Ey By (E) f ' f gue

ko Beo
Nf =10 )
ki: 1 |k2: 1 |Bet: 1 [Bc2:1
EXHIBIT #141
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27880001 Wauk Bypass Section#4 HMA 1-13-15

File Name: C:\ME Designs\12290401 1R43 10-29-14\27880001 Wauk Bypass Section#4 HMA 1-13-15.dgpx

Suhgrade Rutting

520 = B, e ()|

¥

Granular Fine

k1:2.08 Bs1: 1 fk1: 1.35 Bst: 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

FC 6000 ( 1 )
= 2 {—
14+ e(CixC:_‘I-C;*Célogm(Dﬂ.Dﬁ)) &4,

€ = —2A40874 — 39.748 « (1 + b, ) 2856

Cy
1+ e(ﬁi—t‘.‘zﬂogin(ﬂ amﬂgs)}

FCtop = ( ) # 10,56

Ci=—2xCy
17 lc2:35  |e3:0 k4: 1000 jo1: 1 fc2: 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+0.0001))) (BOTTOM+0.0001)Y)
CSM Cracking IRI Flexible Pavements
FC —C 4+ Cg C1 - Rutting C3 - Transverse Crack

“tth 1 1+ e C5—Cy (Damage) |C2 - Fatigue Crack  C4 - Site Factors

C1: 1 jc2: 1 c3: 0 IC4: 1000 [C1:40 [C2:0.4 [C3:0.008 |C4:0.015
CSM Standard Deviation :
CcTB*1

EXHIBIT #142
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