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PROJECT : Select v PROJECT DETAIL

Project Detail
Pavement Profile

Vehicle Class
Distributions

Axle Loads
Advanced Coefficients
Analyze

Last Run Data

Video tutorials

Initial page
and technical

documentation

About
Documentation
Tutorial 1
Tutorial 2
B¢ Tutorial 3

b\ Tutorial 4 Please make sure to go
through the video
tutorials.
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Create

Enter new project name:
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Project Detail
Pavement Profile

Vehicle Class
Distributions

Axle Loads

Advanced Coefficients

Analyze

Last Run Data
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PROJECT :

AADTT
Directional Distribution (%)
Lane Distribution (%)
Analysis duration (years)
Traffic Opening Month
Traffic Opening Year
Vehicle Speed (mph)

Groundwater Table (ft)

1131_Sta122-149 v

7500.0
50.0
95.0
20.0
SEPTEMBER
2019.0
60.0

5.0

PROJECT DETAIL

Double click to set project location, then click save to see the climate station

A

@

@
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Traverse City.

3ay
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=

£
" Huron-Manistee pricHIGAN — @

National Forests
Terms of Use  Report amap error

Map data ©2020 Google

Google
Position by City v

NARR Station Latitude 44.368

NARR Station Longitude -84.691
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Project Detail
Pavement Profile

Vehicle Class
Distributions

Axle Loads

Advanced Coefficients

Analyze

Last Run Data

@ paveapps.com/meapaapp2/projectdetail.jsp

PROJECT : 131_Sta122-149 v

AADTT

Directional Distribution (%)

Lane Distribution (%)

Analysis duration (years)

Traffic Opening Month

Traffic Opening Year

Vehicle Speed (mph)

Groundwater Table (ft)

7500.0

50.0

95.0

20.0

SEPTEMBER

2019.0

60.0

5.0

= = Save
Zoom in using the wheel of

your mouse (or swipe two
fingers on your touchpad)
and click to set the project
location (flag)

2 click to set project location, then click save to see the climate station

\4——~~ i
2 & S
Once saved, closest / ; \

climatic station will |

automatically be selecteN ,'
\ @) 8

Google ~ Map data f’Z,Terms of Use  Report amap error

S

Position by City U.S.A. v

NARR Station Latitude 44.368

NARR Station Longitude -84.691
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Project Detail

Pavement Profile

Vehicle Class
Distributions

Axle Loads

Advanced Coefficients

Analyze

Last Run Data

PROJECT : 131_Sta122-149 v

AADTT

Directional Distribution (%)

Lane Distribution (%)

Analysis duration (years)

Traffic Opening Month

Traffic Opening Year

Vehicle Speed (mph)

Groundwater Table (ft)

7500.0

50.0

95.0

20.0

SEPTEMBER

2019.0

60.0

5.0
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PROJECT DETAIL Save

Double click to set project location, then click save to see the climate station

Use ‘Google street view’ L3
option to see the latest
picture of the road \

o

@ B

Google Map data ©2020 Terms of Use  Report a map error

Position by City U.S.A. v

NARR Station Latitude 44.368

NARR Station Longitude -84.691
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Project Detail

Pavement Profile

Vehicle Class
Distributions

Axle Loads

Advanced Coefficients

Analyze

Last Run Data

PROJECT : 131_Sta122-149 v

AADTT

Directional Distribution (%)

Lane Distribution (%)

Analysis duration (years)

Traffic Opening Month

Traffic Opening Year

Vehicle Speed (mph)

Groundwater Table (ft)

7500.0

50.0

95.0

20.0

SEPTEMBER

2019.0

60.0

5.0

PROJECT DETAIL

Double click to set project location, then click save to see the climate station
o

W Houghton Lake Dr
4= | Roscommon Township, Michigan

Position by City U.S.A. v

NARR Station Latitude 44.368

NARR Station Longitude -84.691
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PROJECT : 131_Sta122-149 v

Project Detail

Pavement Profile

Vehicle Class

Distributions AADTT 7500.0
Axle Loads Directional Distribution (%) 50.0
Advanced Coefficients Lane Distribution (%) 95.0
Analyze Analysis duration (years) 20.0
Last Run Data Traffic Opening Month SEPTEMBER

Traffic Opening Year 2019.0
Vehicle Speed (mph) 60.0
Groundwater Table (ft) 5.0

Climate database can be changed
(from/to NARR/MERRAZ2) by clicking
“Advanced Coefficients” link

a x Bo© o »@ :

PROJECT DETAIL Save

Double click to set project location, then click save to see the climate station

b

Map data ©2020 Terms of Use  Report a map error

Google

Position by City U.S.A. v
gn W N NNy, -
NARR Station Latitude \14368

NARR Station Longitude 34.691

N.--—’
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= PROJECT : 131.Sta122-149 v ADVANCED COEFFICIENTS Save

Project Detail

Pavement Profile "
Tandem axle spacing (in) 51.6 Wheel Wander Std. Dev. (in) 10.0

Vehicle Class Initial IRI (in/mile) 63.0

Distributions Tridem axle spacing (in) 49.2 - — - — I = - n~ -
Axle Loads Quad axle spacing (in) 49.2 ’ Limate JRo RARR N

&
Advanced Coefficients Dual tire spacing (in) 12.0 ‘ \/ NARR ‘
MERRA2 /

Analyze Tire pressure (psi) 120.0 \

Last Run Data

-~
S
--___~—————’

(2] (2]
B Brz andBis 10,0205 1.38 0.88 B Brziand B 0,0205 1.38 0.88
kin Kz, and ke 375 2.87 1.46 kin Kz, and ki 375 2.87 1.46
Crebu Cz-bu and Cabu - q.39 216 6000.0 Cr CograndCad 1 79 35 1000.0
Bottom-Up Fatigue Standard 113 + 13/(1+exp(7.57-15.5"LOGI0(BOTTOM40.0001))) Top-Down Fatigue Standard

nes nes 10 + 130/ (1+exp(1.072-2.1654*LOG10(ToP+0.0001)))
Deviation Deviation
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+ Default structure

includes all

MEAPA

Project Detail

g AC LAYER
= Ppavement Profile ava I |a b I e typ e S Of Zn‘?,l;?f:swa) A}OOLZ
Effective Binder(Vbeff) 10.0%
B Vericie Class Ia YErs Existing AC LAYER
Distributions EAC (IE3 PG 58 Zh\ckndess(v ) a0in
3 ir voids (Va 0%
W *©  Just delete the 2) Efeciepseitoet. o 108
BASE LAYER
ones that are not 6oin
Res. Modulus 29000.0 psi
needed and add
SUBGRADE
Res. Modulus 15000.0 psi

Last Run Data ot h ers

on-0
S
e Y Add

Delete
M Ove EAC (3E3 PG 58-22) Poisson's Ratio 0.25

d OW n Layer Thickness (in) 4.0 Heat Capacity (C) (btu/(Ib*F)) 0.23
Unit Weight (/b/ft3) 150.0 Thermal Conductivity (K) (btu/(hr*ft*F)) 0.67
Air Voids (%) 70 Indirect Tensile Strength @ 14F (-10C) (psi) 461.7
Effective Binder Content by Volume (%) 10.0 Reference Temperature for |E*| Master
Curve (F) 70.0
AC damage level (Enter 0 for new AC): 0.0
Dynamic Modulus |E*| (psi) Phase angle (degrees)
Temp/Freq | 25.1 101 51 101 05 01 251Hz  [104Hz  [5.1Hz 101Hz  [0.5Hz 0.1Hz
Hz Hz Hz Hz Hz Hz
l1387 | 2194008 0 | 3035752 0 | 2907305 0 | 7894582 0 | 24378810 20200000 |28 I5a I5a 170 |76 la7 |

t s.jsp?pos=1
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= PROJECT : 131_Sta122-149 v PAVEMENT PROFILE

Project Detail ﬁﬁctéZSER 40in
Air voids (Va) 7.0%
H _AC 4E3 PG64-22 Effective Binder(Vbeff 10.0%
Pavement Profile C | IC k a ny Iaye r C )) ective Binder(Vbeff)
Existing AC LAYER
. "+ Thickness 4.0in
Vehicle Class tO See/ed It ItS é;;‘vo]ds (BVa)d (Vbeff) 158‘?
et o) ‘ective Binder(Vbe .0
Distributions t, EAC Condition (damage level) 0.0
proper I€s. CSM LAYER
Axle Loads Thickness 4.0in
E(max) 7750000.0 psi
E(min) 50000.0 psi
Advanced Coefficients
BASE LAYER
Analyze Thickness 6.0 in
Res. Modulus 29000.0 psi
Last Run Data
SUBGRADE
Res. Modulus 15000.0 psi
AC (4E3 PG64-22)
Identifier AC (4E3 PG64-22) Poisson's Ratio 0.25
Layer Thickness (in) 4.0 Heat Capacity (C) (btu/(Ib*F)) 0.23
Unit Weight (Ib/ft3) 150.0 Thermal Conductivity (K) (btu/(hr*ft*F)) 0.67
Air Voids (%) 70 Indirect Tensile Strength @ 14F (-10C)
(psi) 461.7
Effective Binder Content by Volume (%) 10.0 Reference Temperature for |[E*| Master

Curve (F) 70.0
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= PROJECT : 131_Sta122-149 v PAVEMENT PROFILE

AC LAYER
Thickness 4.0in

Ai ids (V: 7.0%
AC (AE3 PG64-22) Blfeoe Brotier(vbef) 10.0%

Existing AC LAYER

Project Detail

Pavement Profile

q Thickness 4.0in
Vehicle Class /Exf\; voids (BVa)d (Vbeff) 1078‘?:
istributi ‘ective Binder(Vbe .0%
Distributions EAC Condition (damage level) 0.0
CSM LAYER
b g Thickness 4.0 in
E(max) 7750000.0 psi
E(min) 50000.0 psi
Advanced Coefficients
BASE LAYER
Analyze Thickness 6.0 in
Res. Modulus 29000.0 psi
Last Run Data
SUBGRADE
Res. Modulus 15000.0 psi

goo The input boxes are located at the lower part of the page to
edit properties of the selected (highlighted) layer
A

ﬁc (4E3 PG64-22) \

Identifier AC (4E3 PG64-22) Poisson's Ratio 0.25
Layer Thickness (in) 4.0 Heat Capacity (C) (btu/(Ib*F)) 0.23
Unit Weight (Ib/1t3) 150.0 Thermal Conductivity (K) (btu/(hr*ft*F)) 067
Air Voids (%) 7.0 Indirect Tensile Strength @ 14F (-10C)

(psi) 461.7
Effective Binder Content by Volume (%) 10.0 Reference Temperature for |[E*| Master

Curve (F) 70.0
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= PROJECT : 131_Sta122-149 v PAVEMENRPTE "%

4
l AC LAYER \

Project Detail
Qe , 4008
A s (Va .0%
; AC (AE3 PG64-22) I Effective Binder(Vbeff) 10.0%
Pavement Profile ‘
’ Existing AC LAYER .
Thicki 4.0
Vehicle Class — St 22\ Quick summary
Distributions. Effective Binder(Vbeff) 10.0%
EAC Condition (damage level) 0.0 ‘ . f t
CSM LAYER VIEW OT MOS
Axle Loads Th .
—_— ickness 00004(50 in .
E 775 .0 psi
‘ E rrgianx)) 200000 pei m po rta nt
Advanced Coefficients
| BasElaver I inputs
Analyze o Thickness 6.0 in
‘ Res. Modulus 29000.0 psi I
Last Run Data
N suscrane Y {
\ Res. Modulus 15000.0 ps\',
e
-
AC (4E3 PG64-22)
Identifier AC (4E3 PG64-22) Poisson's Ratio 0.25
Layer Thickness (in) 4.0 Heat Capacity (C) (btu/(Ib*F)) 0.23
Unit Weight (Ib/ft3) 150.0 Thermal Conductivity (K) (btu/(hr*ft*F)) 0.67
Air Voids (%) 70 Indirect Tensile Strength @ 14F (-10C)
(osi) 4617
Effective Binder Content by Volume (%) 10.0 Reference Temperature for |[E*| Master

Curve (F) 70.0
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Project Detail

Pavement Profile

Vehicle Class
Distributions

Axle Loads

Advanced Coefficients

Analyze

Last Run Data

PROJECT : 131_Sta122-149 v

AC (4E3 PG64-22)

Identifier

AC (4E3 PG64-22)

Layer Thickness (in) 4.0
Unit Weight (/b/ft3) 150.0
Air Voids (%) 7.0
Effective Binder Content by Volume (%) 10.0

Temp/Freq 25.0

Hz
14.0 3219895.0
F
40.0 2159811.0
F
70.0 988273.0
F
130.0 105379.0

Dynamic Modulus |E*| (psi)

10.0 1.0

Hz Hz
3063886.0 2620710.0
1951706.0 1429729.0
819309.0 472446.0
75759.0 32047.0

0.1
Hz

2119187.0

952944.0

242984.0

13495.0

* B ©o© o » @ :

PAVEMENT PROFILE
Poisson's Ratio 0.25
Heat Capacity (C) (btu/(Ib*F)) 0.23
Thermal Conductivity (K) (btu/(hr*ft*F)) 0.67

Indirect Tensile Strength @ 14F (-10C)
(psi) 461.7

Reference Temperature for |E*| Master
Curve (F) 70.0

Tables like these can be edited by clicking the ‘three dots’

\;

Phase angle (degrees)

25.0Hz 10.0Hz 1.0Hz 0.1Hz ’
5.5 6.3 8.8 1.8 ‘
1.5 12.8 16.4 20.2 ’
19.9 214 25.1 284 ’
311 31.8 328 32.6 ’
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= PROJECT : 1131_Sta122-149 v PAVEMENT PROFILE
Project Detail AC (4E3 PG64-22)
Pavement Profile
Identifier AC (4E3 PG64-22) Poisson's Ratio 0.25
Vehicle Class . ) .
Distributions Layer Thickness (in) 4.0 Heat Capacity (C) (btu/(Ib*F)) 0.23
Axle Loads Unit Weight (/b/ft3) 150.0 Thermal Conductivity (K) (btu/(hr*ft*F)) 0.67
ir Voi Indirect Tensile Strength @ 14F (-10C]
Advanced Coefficients Air Voids (%) 7.0 N gth @ ¢ ) 461.7
(psi) :
Analyze Effective Binder Content by Volume (%) 10.0 Reference Temperature for |E*| Master
Curve (F) 70.0
All actions that can be taken with thi
’ oy
(AC layer |E*|) table - ~
y > - i N N
Copy entire table \
Dynamic Modulus |E*| (psi) Paste entire table ‘
Temp/Freq 250 10.0 1.0 0.1 25.0Hz Enter |E*| master curve coefficients
Hz Hz Hz Hz
14.0 3219895.0 3063886.0 2620710.0 2119187.0 55 Select |E*| from the database ,
F . .
Edit frequencies & temperatures ,
40.0 2159811.0 1951706.0 1429729.0 952944.0 15
F | | '
70.0 988273.0 819309.0 472446.0 242984.0 19.9 F - — - ’
7 |
130.0 105379.0 75759.0 32047.0 13495.0 311 328

32.6 ’

https://paveapps.com/meapaapp?2/layers.jsp?pos=0#
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= PROJECT : 131_Sta122-149 v PAVEMENT PROFILE
Project Detail AC (4E3 PG64-22)
Pavement Profile " . )
Identifier AC (4E3 PG64-22) Poisson's Ratio 0.25
Vehicle Class
Distributions Layer Thickness (in) 4.0 Heat Capacity (C) (btu/(Ib*F)) 0.23
Axle Loads Unit Weight (/b/ft3) 150.0 Thermal Conductivity (K) (btu/(hr*ft*F)) 0.67
ir Voi Indirect Tensile Strength @ 14F (-10C]
Advanced Coefficients Air Voids (%) 7.0 N 9 ¢ ) 461.7
(psi) :
Analyze Effective Binder Content by Volume (%) 10.0 Reference Temperature for |E*| Master
Curve (F) 70.0
Last Run Data
-
+»~ S
1 H 1
\ ¢ 1
N \“~ _—’l
—)  COpY entire table
Dynamic Modulus |E*| (psi) Ph  Paste entire table
Temp/Freq 250 10.0 1.0 0.1 25.0Hz 10 Enter |E*| master curve coefficients
Hz Hz Hz Hz
14.0 3219895.0 3063886.0 2620710.0 2119187.0 55 e: Select |E¥| from the database
F . .
Edit frequencies & temperatures
400 2159811.0 1951706.0 1429729.0 952944.0 15 12
F | | |
70.0 988273.0 819309.0 472446.0 242984.0 19.9 214 251 28.4 ’
F
130.0 105379.0 75759.0 32047.0 13495.0 311 318 3258

32.6 ’

https://paveapps.com/meapaapp?2/layers.jsp?pos=0#




Autosave @ A HE v =

Home Insert Draw Page Layout Formulas Data Review View Q Tell me & Share [J Comments

flj v Lix’ Calibri (Body) v12 v AA General . [ conditional Formatting v @ . p = &
Ia v

@ Format as Table v
-0 .00
Paste < B I Uwv v Av $ v 9 SRy 57 Cell Styles ~

Cells Editing Ideas Sensitivity

Al - fx Temp/Freq v

A B © D E F G H | J K L M N (0] P Q
Temp/Freq 25.1 10.1 Sl 1.01 0.5 0.1 25.1Hz 10.1Hz 5.1Hz 1.01Hz 0.5Hz 0.1Hz

13.82 3194098 3035752 2907305 2594582 2437881 2020900 4.8 5.4 5.8 7 7.6 9.7

39.2 2139187 1934204 1778665 1417223 1268457 947654 i) 11.2 12.2 15 16.2 19.6

69.8 973730 793759 671263 429366 350556 202806 21 23 24.4 27.7 284 30

98.6 326851 235027 181471 97871 77673 45506 312 i) &7/ 30.7 293 26.8

129.2 96507 69236 52680 30764 27030 19613 303 283 /785 25.1 234 20.7

WO NOU A WNR

B R R
S5 W N RO

Table can be pasted and then edited using
any program like Excel and copied and pasted
back to the MEAPA table.

WNNNNNNNNNNDRRR B B
FO L ®NOUVAEWNRLROWL®NOWO

)

Sheet1 +

Ready Average: 427586.2723  Count: 78  Sum: 30358625.33 F] = e e—+  100%
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= PROJECT : 131_Sta122-149 v PAVEMENT PROFILE
Project Detail AC (4E3 PG64-22)
Pavement Profile " . )
Identifier AC (4E3 PG64-22) Poisson's Ratio 0.25
Vehicle Class
Distributions Layer Thickness (in) 4.0 Heat Capacity (C) (btu/(Ib*F)) 0.23
Axle Loads Unit Weight (/b/ft3) 150.0 Thermal Conductivity (K) (btu/(hr*ft*F)) 0.67
ir Voi Indirect Tensile Strength @ 14F (-10C
Advanced Coefficients Air Voids (%) 7.0 N 9 ¢ ) 461.7
(psi) :
Analyze Effective Binder Content by Volume (%) 10.0 Reference Temperature for |E*| Master
Curve (F) 70.0
Last Run Data
-
+»~ S
1 H 1
\ ¢ 1
N \“~ _—’l
Copy entire table
Dynamic Modulus |E*| (psi) Ph  Paste entire table
Temp/Freq 250 10.0 1.0 0.1 e —— Enter |E*| master curve coefficients
Hz Hz Hz Hz |
*
14.0 3219895.0 3063886.0 2620710.0 2119187.0 55 e: Select |E¥| from the database
F . .
Edit frequencies & temperatures
400 2159811.0 1951706.0 1429729.0 952944.0 15 12
F | | |
70.0 988273.0 819309.0 472446.0 242984.0 19.9 214 251 28.4 ’
F
130.0 105379.0 75759.0 32047.0 13495.0 311 318 3258

32.6 ’

https://paveapps.com/meapaapp?2/layers.jsp?pos=0#
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Estar Master Curve Coefficients x

Enter Master Curve Coefficients for |E*| and phase angle, separated by
comma (MAKE SURE THERE IS NO SPACE AFTER THE COMMA), e.g.:
al,a2,Tref,b1,b2,b3,b4,d1,d2,d3

You can simply paste your |E*| master
curve coefficients to generate the |E*|
data in the table.

log(a(T)) = a1(T? = T7f) + ao(T = Trey)
logfr = logf + loy(a(T))2

log(IE*|) = b1 + ——3755ei057 2
1 g Your |E*| master curve needs to follow

these (commonly used) equations.

_(da+lo &
¢ =de 2d3

where:

a(T) = Shift factor
fr = Reduced frequency
|E*| =Dynamic Modulus

¢ =Phase Angle

Calculate m
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= PROJECT : 131_Sta122-149 v PAVEMENT PROFILE
Project Detail AC (4E3 PG64-22)
Pavement Profile " . )
Identifier AC (4E3 PG64-22) Poisson's Ratio 0.25
Vehicle Class
Distributions Layer Thickness (in) 4.0 Heat Capacity (C) (btu/(Ib*F)) 0.23
Axle Loads Unit Weight (/b/ft3) 150.0 Thermal Conductivity (K) (btu/(hr*ft*F)) 0.67
ir Voi Indirect Tensile Strength @ 14F (-10C]
Advanced Coefficients Air Voids (%) 7.0 N 9 ¢ ) 461.7
(psi) :
Analyze Effective Binder Content by Volume (%) 10.0 Reference Temperature for |E*| Master
Curve (F) 70.0
Last Run Data
——
U
1 . 1
\ H ]
\\h_ —’,
Copy entire table
Dynamic Modulus |E*| (psi) Ph  Paste entire table
Temp/Freq 250 10.0 1.0 0.1 25.0Hz ‘10 Enter |E*| master curve coefficients
Hz Hz Hz Hz
14.0 3219895.0 3063886.0 2620710.0 2119187.0 s —] Select |E*| from the database
F . .
| Edit frequencies & temperatures
400 2159811.0 1951706.0 1429729.0 952944.0 15 12
F | | |
70.0 988273.0 819309.0 472446.0 242984.0 19.9 214 251 28.4 ’
F
130.0 105379.0 75759.0 32047.0 13495.0 311 318 3258

32.6 ’

https://paveapps.com/meapaapp?2/layers.jsp?pos=0#
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Laboratory-measured |E*| database

Select HMA/WMA

481, 5E30 (9.5mm)PG64-22, MI,US
482, 3E30 (19mm)PG64-28, MI,US
483, 4E30 (12.5mm)PG70-28P, MI,US
484, 3E10 (19mm)PG70-28P, MI,US
485, 3E10 (19mm)PG58-22, MI,US
486, 4E10 (12.5mm)PG64-28, MI,US
487, 5E10 (9.5mm)PG64-28, MI,US
488, 4E10 (12.5mm)PG64-28, MI,US
489, 5E10 (9.5mm)PG64-28, MI,US
490, 4E10 (12.5mm)PG70-28P, MI,US
491, 5E10 (9.5mm)PG70-28, MI,US
492, 5E10 (9.5mm)PG70-28, MI,US
493, 3E3 (19mm)PG58-22, MI,US
494, 3E3 (19mm)PG58-28, MI,US
495, 3E3 (19mm)PG58-28, MI,US
496, 4E3 (12.5mm)PG64-28, MI,US
497, 5E3 (9.5mm)PG64-28, MI,US
498, 5E3 (9.5mm)PG64-28, MI,US
499, 4E3 (12.5mm)PG70-28P, MI,US
500, 4E3 (12.5mm)PG70-28P, MI,US
501, 5E3 (9.5mm)PG70-28P, MI,US
502, 5E3 (9.5mm)PG70-28P, MI,US
503, 5E3 (9.5mm)PG58-28, MI,US
504, 4E1 (12.5mm)PG58-28, MI,US
505, 5E1 (9.5mm)PG58-28, MI,US
506, 4E1 (12.5mm)PG64-28, MI,US

MEAPA includes a database of measured
|E*| values for many mixtures.

Simply select a mixture that is closest to
the one you’re designing for, and MEAPA
|E*| table will be populated with

measured data
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= PROJECT : 1131_Sta122-149 v PAVEMENT PROFILE F Save
._‘/
Project Detail AC (4E3 PG64-22)
Pavement Profile
Identifier AC (4E3 PG64-22) Poisson's Ratio 0.25
Vehicle Class . ) .
Distributions Layer Thickness (in) 4.0 Heat Capacity (C) (btu/(Ib*F)) 0.23
Axle Loads Unit Weight (/b/ft3) 150.0 Thermal Conductivity (K) (btu/(hr*ft*F)) 067
. * . . . ndirect Tensile Strength @ 14F (-10C)
Advanced Cosfficients Loaded |E*| data is shown with different . as17
Analyze CO I O r Reference Temperature for |E*| Master
' Surve (F) 700

Last Run Data

Make sure to save using the button on
the upper right corner :

Dynamic Modulus |E*| (psi) Phase angle (degrees)

Temp/Freq 250 10.0 1.0 01 25.0Hz 10.0Hz 1.0Hz 0.1Hz

Hz Hz Hz Hz
14.0 2985631 2840894 2422625 1940641 472 5.59 8.28 n7
F
400 1994293 1793233 1287706 830495.3 1.3 12.8 17.0 214
F
70.0 8734005 712951.0 391832.2 190398.7 21.0 22.8 270 30.6
F
130.0 78448.44 55429.70 22865.21 9720919 33.0 335 337 322 ’
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= PROJECT : 1131_Sta122-149 v PAVEMENT PROFILE
Identifier AC (4E3 PG64-22) Poisson's Ratio 0.25
Project Detail
Layer Thickness (in) 4.0 Heat Capacity (C) (btu/(Ib*F)) 0.23
Pavement Profile
Unit Weight (Ib/ft3) 150.0 Thermal Conductivity (K)
Vehicle Class Distributions (btu/(hrft*F)) 0.67
Air Voids (%) 7.0 Indirect Tensile Strength @ 14F
Axle Loads (-10C) (psi) 461.7
Advanced Cosfiiciante |E*| is extensively used throughout the Reference Temperature for [E*
. . Master Curve (F) 70.0
. algorithms (structural analysis etc.).
nalyze
Last Run Data
Phase angle is only used (along with .
|E*|) to compute (via interconversion)
relaxation modulus (E(t)) master curve, Phase angle (degrees)
which is needed only in the thermal 2500z 100Kz roz 0wz
cracking model a7 s 83 7
40.0 1994293.0 1793233.0 1287706.0 830495.0 1.3 12.8 17.0 214
.
70.0 873401.0 712951.0 391832.0 190399.0 21.0 22.8 27.0 30.6
£
130.0 78448.0 55430.0 22865.0 9721.0 33.0 3356 337 322
p
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= PROJECT : 1131_Sta122-149 v PAVEMENT PROFILE
Identifier AC (4E3 PG64-22) Poisson's Ratio 0.25
Project Detail
Layer Thickness (in) 4.0 Heat Capacity (C) (btu/(Ib*F)) 0.23
Pavement Profile
Unit Weight (Ib/ft3) 150.0 Thermal Conductivity (K)
Vehicle Class Distributions (btu/(hrft*F)) 0.67
Air Voids (%) 7.0 Indirect Tensile Strength @ 14F
Axle Loads (-10C) (psi) 461.7
Effective Binder Content by Volume
Advanced Coefficients (%) 10.0 Reference Temperature for |[E*|
Master Curve (F) 70.0
Analyze
Last Run Data
—_
,¢' X
Y 1
vl 1
=7
Copy entire table
Dynamic Modulus |E*| (psi) Paste entire table
Temp/Freq 250 10.0 1.0 04 25.0Hz Enter |E*| master curve coefficients
Hz Hz Hz Hz Sel X f he d b
14.0 2985631.0 2840894.0 2422625.0 1940641.0 47 elect |E*| from the database
F —) Edit frequencies & temperatures
40.0 1994293.0 1793233.0 1287706.0 830495.0 13
F \ | \ |
70.0 873401.0 712951.0 391832.0 190399.0 21.0 22.8 27.0 30.6 ‘
E
130.0 78448.0 55430.0 22865.0 9721.0 33.0 335 33.7 32.2 ‘
I3

https://paveapps.com/meapaapp2/layers.jsp?pos=0#estarSelectModal
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Edit frequencies/temperatures

Enter the unique frequencies, separated by comma. Make sure
there are no duplicate frequencies.

[ 25,101, 01 ]

Enter the unique temperatures, separated by comma. Make sure
there are no duplicate temperatures.

[ 14, 40,70,130

Save Cancel
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PROJECT : I31_Sta122-149 v PAVEMENT PROFILE

Data is cleared to remind the user to
enter or load values from the database

Project Detail

Pavement Profile

Dynamic Modulus |E*| (psi) Phase angle (degrees)
Vehicle Class Distributions
Temp/Freq 25.0 10.0 1.0 01 25.0Hz 10.0Hz 1.0Hz 0.1Hz
Hz Hz Hz Hz
fip e 14.0 0.0 00 0.0 00 0.0 0.0 0.0 0.0
3
Advanced Coefficients 400 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
F
Analyze 70.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
F
Last Run Data 130.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
3
.
:
:
Temp 1G*| (Pa) at 10 rad/s Phase angle (degrees) at 10 rad/s
40.0 1.641803E7 56.0
13
70.0 2377859.0 58.7
13
100.0 207206.0 60.9
3
130.0 19922.0 62.6
3
168.0 2503.0 63.9
F
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Dynamic Modulus |E*| (psi) Phase angle (degrees)
Project Detail
Temp/Freq 25.0 10.0 1.0 01 25.0Hz 10.0Hz 1.0Hz 0.1Hz
Hz Hz Hz Hz
Pavement Profile
14.0 2841067.0 2714442.0 2336971.0 1884137.0 48 5.8 87 124
E
Vehicle Class Distributions
. * . . 1.8 13.4 177 221
Binder |G*| data is only used in
Axle Loads . . 215 231 26.9 29.4
aging(Global Aging System - GAS) model
Advanced Coefficients 30.4 303 28.8 25.8

Analyze

Simply enter zero to turn off the GAS

model. \ :

Last Run Data

Temp 1G*| (Pa) at 10 rad/s Phase angle (degrees) at 10 rad/s
40.0 1.641803E7 56.0
E

70.0 2377859.0 58.7
3

100.0 207206.0 60.9
F

130.0 19922.0 62.6
E

168.0 2503.0 63.9
F

Note: Enter zero (0) if |G*| and phase angle data are not available. |G*| and phase angle are only
used in Global Aging System (GAS) model. GAS model will be turned off when |G*| =
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PROJECT : 1131_Sta122-149 v PAVEMENT PROFILE
Dynamic Modulus |E*| (psi) Phase angle (degrees)
Project Detail
Temp/Freq 25.0 10.0 1.0 01 25.0Hz 10.0Hz 1.0Hz 0.1Hz
Hz Hz Hz Hz
Pavement Profile
14.0 2841067.0 2714442.0 2336971.0 1884137.0 48 5.8 8.7 12.4
F
Vehicle Class Distributions 400 1958536.0 1766414.0 1271775.0 814106.0 138 13.4 7.7 221
F
Axle Loads 70.0 875239.0 711895.0 384531.0 182089.0 215 231 26.9 29.4
F
Advanced Coefficients 130.0 75592.0 53152.0 22018.0 9688.0 30.4 30.3 28.8 25.8
13
Analyze
Last Run Data Iy
4 \
\ HF
\\5_ —’,
Copy Entire Table
Temp |G*| (Pa) at 10 rad/s Phase angle (degrees) at 10 rad/s Paste Entire Table
40.0 1.641803E7 56.0
; —)  Select |G*| from the database
70.0 2377859.0 58.7
3
100.0 207206.0 60.9
F
130.0 19922.0 62.6
13
168.0 2503.0 639 ‘
F

Note: Enter zero (0) if |G*| and phase angle data are not available. |G*| and phase angle are only
used in Global Aging System (GAS) model. GAS model will be turned off when |G*| =

https://paveapps.com/meapaapp?2/layers.jsp?pos=0#
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Laboratory-measured |G*| database

Select PG

PG58-22
PG58-28
PG58-34
PG64-22
PG64-28
PG64-34P
PG70-22P
PG70-28P

Qa v Boo»@:
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= PROJECT : 1131_Sta122-149 v

Project Detail
Pavement Profile

Vehicle Class
Distributions

EAC (SE3 PG 58
=22)

Axle Loads

Advanced Coefficients

Analyze

Last Run Data

88=
EAC = Existing AC layer (e.g., overlay design)

EAC (3E3 PG 58-22)

EAC layer is same as AC layer, except no binder
data is entered (no aging is applied)

Also, ‘damaged’ |E*| is computed based on the =~  »
damage level entered.

Punamic Madulus IE*1 fneil

PAVEMENT PROFILE

AC LAYER
Thickness

Air voids (Va)
Effective Binder(Vbeff)

Existing AC LAYER
hickness

Air voids (Va)

Effective Binder(Vbeff)

EAC Condition (damage level)

CSM LAYER

Thickness

40in
E(max) 7750000.0 psi
50000.0 psi

BASE LAYER
Thickness
Res. Modulus

SUBGRADE
Res. Modulus

Poisson's Ratio

Heat Capacity (C) (btu/(Ib*F))

6.0 in
29000.0 psi

15000.0 psi

Thermal Conductivity (K) (btu/(hr*ft*F))

Indirect Tensile Strength @ 14F (-10C) (psi)

Reference Temperature for |E*| Master

Curve (F)

AC damage level (Enter O for new AC):

Phasa annla fdanraac]

ax Boox»@:

461.7

0.2|

Save

St AC damage level:

0-0.2: Excellent
0.2-0.4 Good
0.4-0.8: Fair
0.8-1.2: Poor
>1.2: Very Poor



The equation above represents the |E*| master curve of the EAC layer in its undamaged state.
Effect of damage on the |E*| master curve is modeled through the following relationship:

|E*|undamaged — 104 [153]
1 + e—03+5l0g(DLLC(®)

|E*|damaged =10 ¥

|E” | damaged = Dynamic modulus of the EAC layer in a damaged state (before overlay construction)
DE (1) - Total bottom-up damage within EAC layer in month t.

Last Run Data

<t e D - = 1001 4 JE lundamagea — 107 -
damaged 1 + e—03+5log(OELC()

where;

|E*|damaged = Dynamic modulus of the EAC layer in a damaged state (before overlay construction)
DEAC(t) = Total bottom-up damage within EAC layer in month t.
About

) The calculation procedure of damage within EAC layer in month t (i.e., DEA€(t)) is identical that
Documentation of the bottom-up damage calculation procedure described earlier for the AC-GB pavement type.
The only difference is that the evaluation point for the maximum tensile strain is the bottom of
the EAC layer. As damage grows within the EAC layer, at the end of each month, DEA(¢) is
updated and used in the equation above to compute a new |E*|qamaged» Which is subsequently
Tutorial 2 used in the MatLEA strain calculations in the upcoming month.

Tutorial 1

. In order to calculate the reflective cracking, cracked area within the EAC layer is needed (just
Tutorial 3 like the model for CSM), which is computed using the following formula:

Tutorial 4

cA = 100
pac(t) = 1 + e6-SPEAC®

[154]

= Cumulative bottom-up damage within EAC layer in month t.

https://pav
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= PROJECT :  1131_5ta122-149 v PAVEMENT PROFILE
Project Detail
AC LAYER
Pavement Profile ;:‘r‘%"v‘;:s(m aom
Effective Binder(Vbeff) 10.0%
Vehicle Class Existing AC LAYER
Distributions n 40in
Alr voids (va) 7.0%
Effective Binder(Vbeff) 10.0%
Axle Loads EAC Condition (damage level) 0.2
Y CSM LAYER
Advanced Coefficients stablllzed) Llrekness 7750000.0.ps]
material (CSMWM) E(min) 50000.0 psi
Analyze
4 BASE LAYER
Thickness 60in
G B Res. Modulus 29000.0 psi
SUBGRADE
Res. Modulus 15000.0 psi
Chemically stabilized material (CSM)
Identifier Chenmically stabilized materic Poisson's Ratio 0.25
Layer Thickness (in) 4.0 Heat Capacity (C) (btu/(Ib*F)) 0.23
Unit Weight (1/7t3) 150.0 Thermal Conductivity (K) (btu/(hr*ft*F)) 0.67
p—— e ——————
IR S == TASTIT of Rupture (MoR) (Flexural =
= TiEximum modulus, E(max) (psi) 7500000 . -~ 5dulus of Rupture (MoR) (Flexura N
i N [§ Strength) (psi) 200.0 )
. . 4 S=aa —_—
~ < _Minimum modulus, E(min) (psi) 500000 _ _o? i e s e

S——— e ——————

2/layers.jsp?pos=2




Typical CSM layer modulus is initially quite high. However, as fatigue damage grows within the
CSM layer, this modulus decreases with time. Reduction of modulus of CSM layer is modeled
using the following relationship:

Emax - Emin [146]

E(t) = Epin + 1 + e-4+14DZ(D)

where;

Maximum CSM modulus, psi

Minimum CSM modulus, psi

Cumulative damage in CSM layer, at the end of each month,t.

Emax

Emax —
E(t) = Epin + Tre-orm
where;
Maximum CSM modulus, psi
Minimum CSM modulus, psi
Cumulative damage in CSM layer, at the end of each month,t.

Emax

Emin
Désm ()

An example intermediate outputs of the CSM model is shown in Figure 51, which shows the
reduction in CSM modulus with time, growth of cracked area in CSM with time and progression
of reflective cracking.
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PROJECT : 1131_Sta122-149 v PAVEMENT PROFILE

Project Detail

AC LAYER
Thickness 4.0in
Air void:

Pavement Profile oids (Va) 7.0%
Effective Binder(Vbeff) 10.0%

Existing AC LAYER
Unbound Base/Subbase layers T,
Effective Binder(Vbeff) 10.0%
EAC Condition (damage level) 0.2
CSM LAYER
Thickness 4.0in
E(max) 7750000.0 psi
E(min) 50000.0 psi

Same exact models are used, as a result, the
. . AASHTO A-" 5:‘\CSKESI;:\YER 6.0in
input options are the same

R vler
Will be updated very soon
- to provide an option with analysis using
nonlinear anisotropic layered elastic model
(MatLEA-TAN)

Thermal Conductivity (K) (btu/(hr*ft*F)) 0.23




Subgrade layer
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= PROJECT 1131_Sta122-149 v

Project Detail

Pavement Profile

Vehicle Class
Distributions

Axle Loads

Advanced Coefficients

Analyze

Last Run Data

AASHTO A-2-4 Soil

Identifier

Unit Weight (Ib/ft3)

Percent Passing #4 Sieve (%)

Percent Passing #200 Sieve (%)

AASHTO A-2-4 Soil

PAVEMENT PROFILE

AC LAYER
Thickness 40in
Air voids (Va) 7.0%
Effective Binder(Vbeff) 10.0%
Existing AC LAYER

4.0in
Air voids (Va) 7.0%
Effective Binder(Vbeff) 10.0%
EAC Condition (damage level) 0.2
CSM LAYER
Thickness 40in
E(max) 7750000.0 psi
E(min) 50000.0 psi
BASE LAYER
Thickness 60in
Res. Modulus 29000.0 psi
SUBGRADE
Res. Modulus 15000.0 psi

Poisson's Ratio

Heat Capacity (C) (btu/(Ib*F))

Thermal Conductivity (K) (btu/(hr*ft*F))

Resilient Modulus - MR (PS/)

ax* Bo®oa»@:

0.23

15000.0
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PROJECT : 1131_Sta122-149 v VEHICLE DISTRIBUTIONS
Project Detail
Pavement Profile
Class
Name  Class% Growth % Growth Type #of Single Axles  # of Tandem Axles # of Tridem Axles  # of Quad Axles
Vehicle Class Distributions
Class4 176 30 165 0.36 00 00
Class5 2737 30 20 0.05 00 00
Axle Loads
Class6 501 30 10 10 00 00
- Class7 0. . i v ! . 035
e —— ass 077 30 inear 106 006 0.59
Class8  4.42 30 228 074 00 00
Az Class9  45.44 30 129 185 00 00
Class10 707 30 154 10 031 056
Last Run Data Class 112 30 linear v} 4.99 00 00 00
Class 12 0.22 30 linear v} 3.85 096 00 00
Class 13 6.82 30 linear v} 2.03 14 0.36 0.61

Total = 100.0 %

Month\Class Class4 Class5 Class6 Class7 Class8 Class9 Class10 Class11 Class12 Class13

JANUARY 0.8 0.8 0.8 0.8 0.9 0.9 0.9 0.87 0.87 0.87
FEBRUARY  0.89 0.89 0.89 0.89 0.95 0.95 0.95 0.89 0.89 0.89
MARCH 0.88 0.88 0.88 0.88 0.98 0.98 0.98 0.88 0.88 0.88
APRIL 0.93 0.93 0.93 0.93 1.01 1.01 1.01 0.96 0.96 0.96
MAY 1.02 1.02 1.02 1.02 1.06 1.06 1.06 1.05 1.05 1.0
JUNE 114 114 114 114 113 113 113 117 117 117
JuLy 118 118 118 118 0.98 0.98 0.98 1.07 1.07 1.07
AUGUST 119 119 119 119 1.08 1.08 1.08 11 11 11

SEPTEMBER 1.13 113 113 113 1.03 1.03 1.03 1.07 1.07 1.07
OCTOBER 1.06 1.06 1.06 1.06 1.06 1.06 1.05 m m m
NOVEMBER  0.96 0.96 0.96 0.96 0.96 0.96 0.96 1.0 10 1.0

DECEMBER  0.82 0.82 0.82 0.82 0.87 0.87 0.87 0.83 0.83 0.83
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1131_Sta122-149 v AXLE LOADS - SINGLE

Project Detail

Month Class Total(%) 3kip 4kip Skip 6kip 7kip 8kip 9kip 10kip 11kip 12kip 13kip 14kip 15kip 16kip 17kip 18kip 19kip 20kip 21kip 22kip 23kip 24kip 25kip 26kip 27kip 28kip 29kip 30kip 31kip 32kip 33kip 34kip 3

Pavement Profile JANU/ 4 100.0 0.19 0.2z 0.4¢ 1.65 3.15 7.91 8.8t 12.5¢ 11.91 13.723 1092 702 6.56 391 333 197 169 109 092 053 041 028 015 011 0.06 004 003 003 002 002 001 014 O

JANU/
Vehicle Class Distributions JANU/

‘100»0 262 16.7 17.1¢ 15.0 8.6¢ 9.15 597 589 4.38 409 3.0 186 175 109 103 063 06 037 034 019 015 0.1 005 004 002 002 001 001 001 00 00 00
1000 0.3: 0.8¢ 1.22 1.81 218 514 7.38 13.84 1611 165 10.85 6.3 555 318 271 162 147 094 082 044 03 019 009 005 004 002 001 001 001 001 00 00
191 265 2.87 435 504 772 858 788 10.34 81 862 623 604 396 30 161 126 074 04 027 017 012 006 005 003 002 001 001

JANU/

5
6

JANU/ 7 ‘100.0 219 174 177 2.
8 100.0 1.66 216 3.3z 65.07 6.18 10.6 115 1411 9.46 8.24 6.43 431 458 305 305 191 165 089 069 036 027 016 009 007 004 004 002 002 001 001 001 001
9

3 \\ JANU/ ‘100»0 1.42 2.7€ 2.4¢ 2.8¢ 2.47 4.72 7.33 16.74 20.7: 18.7¢ 821 2.89 204 13 1556 112 106 057 041 02 015 008 004 003 002 001 001 001 00 00 00 00
Stigh “ JANU/ 10 {1000 0.4¢ 0.5z 0.5€ 0.9¢ 1.24 2.76 4.3¢ 9.98 13.7/ 17.48 1312 7.45 71 459 467 3.05 289 165 135 068 052 031 016 013 008 006 003 003 002 002 001 001
1 uaNw ‘100.0 123 114 2.6€ 612 5.0f 7.28 8.0f 12.82 10.0¢ 9.6 80 585 643 431 401 238 206 111 081 038 026 014 007 005 003 002 001 001 001 001 001 00

: JANU) 12 [100.0 0.9 167 314 6.7¢ 6.2¢ 8.68 9.41 12.6¢ 10.0¢ 10.07 835 511 4.82 301 281 176 1561 103 075 046 027 015 012 011 003 002 002 001 001 002 001 00

. l, JANU/ 13 ‘100»0 36¢ 281 25 282 2.41 2.8€ 2.7¢ 6.0 9.2 128 1091 723 755 521 6554 378 366 224 191 106 088 059 033 031 018 017 01 0.09 0.06 006 004 0.04
fcen ! FEBRL 4 (1000 019 0.2z 0.4¢ 1.65 315 7.91 8.8f 12.5¢ 11.91 13.73 10.92 702 656 3.91 3.33 197 169 109 092 053 041 028 015 011 006 004 003 003 002 002 001 014
& FEBRL 5 ‘100.0 2.63 15.7 17.1¢ 150 8.6f 9.15 597 589 4.38 4.09 30 186 175 109 103 063 06 037 034 019 015 01 005 004 002 002 001 001 001 00 00 00

Quad FEBRL 6 (1000 03¢ 0.8¢ 1.22 1.81 218 514 7.38 13.84 16.11 165 10.8¢ 63 556 318 271 162 147 094 082 044 03 019 009 005 004 002 001 001 001 001 00 00
. FEBRL 7 ‘100.0 218 174 177 2.2t 191 2.65 2.87 435 504 772 858 788 10.34 81 862 623 604 396 3.0 161 126 074 04 027 017 012 006 005 003 002 001 001

TV onts FEBRL 8 (1000 156 215 3.3 507 6.18 106 11.5 1411 9.46 824 643 431 458 305 305 191 165 089 069 036 027 016 009 007 004 004 002 002 001 001 001 001
FEBRL 9 ‘100,0 142 2.7€ 2.4¢ 2.8¢ 2.47 4.72 7.33 16.74 20.7: 18.76 821 2.89 204 13 155 112 106 057 041 02 015 008 004 003 002 001 001 001 00 00 00 00

Analyze

FEBRL 10 {1000 0.4/ 0.5 0.5€ 0.9¢ 1.24 2.76 4.3¢ 9.98 13.7. 17.48 1312 7.45 71 459 467 3.05 289 165 135 068 052 031 016 013 008 006 003 003 002 002 001 001
e R EER FEBRL 11 ‘100.0 1.23 114 26€ 612 5.0t 7.28 8.0 12.82 10.0¢ 96 80 6585 643 431 401 238 206 111 081 038 026 014 007 005 003 002 001 001 001 001 001 00
FEBRL 12 1000 0.92 157 314 6.7¢ 6.2¢ 8.6€ 9.41 12.6¢ 10.0¢ 10.07 835 511 4.82 301 281 176 151 103 075 046 027 015 012 071 0.03 002 002 001 001 002 001 00
FEBRL 13 ‘100.0 36¢ 2.81 2.5 2.87 2.41 2.8€ 273 60 92 128 1091 723 755 521 554 378 366 224 191 106 088 059 033 031 018 017 01 009 006 006 004 004
MARC 1000 019 0.2z 0.4¢ 1.65 3.15 7.91 8.8¢ 12.5¢ 11.91 13.73 10.92 702 656 3.91 3.33 197 169 109 092 053 041 028 015 011 006 004 003 003 002 002 001 014
MARC ‘100.0 26 16,7 17.1¢ 15.0 8.6 915 659¢ 589 4.38 409 3.0 186 175 109 103 063 06 037 034 019 015 01 005 004 002 002 001 001 001 00 00 00

MARC ‘100.0 219 174 177

191 265 2.87 435 504 772 858 788 10.34 81 862 623 604 396 30 161 126 074 04 027 017 012 006 005 003 002 001 001

MARC 1000 156 2.15 3.3z 5.07 6.18 10.6 11.5' 1411 9.46 8.24 6.43 4.31 458 305 305 191 165 089 069 036 027 016 009 007 004 004 002 002 001 001 001 001

4
5
MARC 6 100.0 0.3% 0.8¢ 1.22 1.81 2.18 5.14 7.38 13.8¢ 16.11 16.5 10.8¢ 6.3 555 318 271 162 147 094 082 044 03 019 009 005 004 002 001 001 001 001 00 00
7
8
MARC 9 ‘100.0 1.42 2.7€ 2.4¢ 2.8¢ 2.47 4.72 7.33 16.74 20.7: 18.7¢ 821 2.89 204 13 1656 112 106 057 041 02 015 008 004 003 002 001 001 001 00 00 00 00
MARC 10 1000 0.4¢ 0.5z 0.5€ 0.9€ 1.24 2.76 4.3¢ 9.98 13.7¢ 17.48 13.12 745 71 459 467 305 289 165 135 068 052 031 016 013 008 006 003 003 002 002 001 001
MARC 11 ‘100.0 123 114 2.6€ 612 5.0¢ 7.28 8.0f 12.82 10.0¢ 9.6 80 585 643 431 401 238 206 111 081 038 026 014 007 005 003 002 001 001 001 001 001 00
MARC 12 (1000 0.9: 1.57 3.14 6.7¢ 6.2¢ 8.68 9.41 12.6¢ 10.0¢ 10.07 8.35 511 4.82 301 281 176 151 103 075 046 027 015 012 011 003 002 002 001 001 002 001 0.0
MARC 13 ‘100.0 3.6¢ 2.81 25 287 241 2.8€ 2.7¢ 6.0 9.2 128 1091 7.23 755 521 554 378 3.66 224 191 106 088 059 033 031 018 017 01 009 006 006 004 004
APRIL 4 100.0 0.19 0.2z 0.4¢ 1.65 3.15 7.91 8.8t 12.5¢ 11.91 13.723 1092 7.02 6.56 391 333 197 169 109 092 053 041 028 015 011 0.06 004 003 003 002 002 001 014
APRIL

5 ‘100.0 262 157 17.1¢ 150 8.6f 9.15 597 589 4.38 409 30 186 175 109 103 063 06 037 034 019 015 01 005 004 002 002 001 001 001 00 00 00
APRIL 6  [100.0

7

8

0.8¢ 1.22 1.81 218 514 7.38 13.84 16.11 165 10.8 6.3 555 318 271 162 147 094 082 044 03 019 009 005 004 002 001 001 001 001 00 00
APRIL ‘100.0 219 174 177 2.28 191 2.65 2.87 435 504 772 858 788 10.34 81 862 623 604 396 30 161 126 074 04 027 017 012 006 005 003 002 001 001
100.0 1.66 216 3.3z 65.07 6.18 106 1156 14.11 9.46 8.24 6.43 431 458 305 305 191 165 089 069 036 027 016 009 007 004 004 002 002 001 001 001 001

© © 0O 09 9 0 © 0 09 0 OO0 0090 OO0 00 00 OO0 0 90 0 o0 0 0 0 o o
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Tandem Axle Load Distribution:
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5. Single Unit 2
tires (dual

Class 9

Class 10
Class 11
Class 12
Class 13

Total =

-Axle Trucks

rear tires), single-unit

Class %

7.07
112
0.22
6.82
1000 %

3. Pickups, Panels, V:
2 axles, 4

6. Single Unit 3-Axle Trucks
3 axles, single

m
)

Ll
191

oe ©

or More-Axle Trucks

muttiple tr.

Growth %
30
30
3.0
30
30
3.0
3.0
30
3.0
30

Growth Type # of Single Axles
compound v | 1.65
[compound v] 2.0
[compound ¥] 1.0

linear v} 106

[ compound v | 2.28
[compound v] 1.29

[compound v] 1.54

linear v} 4.99

[linear  v] 385

[linear v] 2.08

7. Single Unit 4 or
unit More-Axle Trucks

4 or more ax

#of Tandem Axles # of Tridem Axles

0.36
0.05
10
0.06
0.74
185
10
0.0
0.96
14

0.0
0.0
0.0
059
0.0
0.0
031
0.0
0.0
0.36

#of Quad Axles
0.0
0.0
0.0
0.35
0.0
0.0
0.56
0.0
0.0
0.61

Single axle, dual tire

Tandem axle, dual tire

Tridem axle, dual tire

Quad axle, dual tire

150

Z (in)

X (in) Y i) X (in)

Total number of applications of single, tandem, tridem and quad
axles, regardless of the class:

NAf"t"M-‘Z"’ = Number of single axles for each month i (i = 1...12), foryeart (t = 1...t,, where t, is analysis
e duration), corresponding to axle weight w;, Where k = 1...39 and w;, = 3000, 4000, ...41000
(Ib).
NAfy"}v"f,ﬁf’": Number of tandem axles for each month i (i = 1...12), foryeart (t = 1...t,, where t, is analysis
duration), corresponding to axle weight wy, Where k = 1 ...39 and w;, = 6000, 8000, ... 82000
(Ib).
NAf;fvdyi'": Number of tridem axles, for each month i (i = 1...12), for year t (t = 1 ...t,, where t, is analysis
duration), corresponding to axle weight wy,, where k = 1...31 and w;, = 12000, 15000, ... 10200(
(Ib).
NA;I;“‘;A = Number of quad axles i, for each month i (i = 1...12), for year t (t = 1...t,, where t, is analysis
"k duration), corresponding to axle weight w; Where k = 1....31 and w;, = 12000, 15000, ... 102000

(b).




..
..

.
.
ee o s s

Z (in)
>
|

25

X (in)

Example sub-layering of a three-layer structure and analysis points for the single axle dual tire configuration



MatLEA Microstrain-z, (-)=compression 2 MatLEA Microstrain-r, (-)=compression

2 250
0
200
-100 0 ———ry
150
-200
2 ~+ h=4in, E=560000psi, PR=0:25 100
-300 O P L ) . . . . . 50
=
400 < 4 o
-500 .50
6
-600 -100
- h=6in, E=48000psi, PR=0.33 -
-700 8 -150
-800 -200
10
r(in) r(in)
2 MatLEA Microstrain-t, (-)=compression o5 2 MatLEA Microstrain-rz, (-)=compression
0
200 =
150
-100
1100
-150
50
-200
0
-250
-50
-300
: . -100
= - h=6in, E=48000psi, PR=0.33 -
8 150 -350
-200 -400
10 TS hPR=0.07
0 5 10 1? 20
r(in)

Example structural response computed by MatLEA sub algorithm in MEAPA
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< C @ paveapps.com/meapaapp2/advanced.jsp QA w B © 0 » li H
PROJECT : 131.Sta122-149 v ADVANCED COEFFICIENTS
Project Detail
Pavement Profile .
Tandem axle spacing (in) 516 Wheel Wander Std. Dev. (in) 10.0
Vehicle Class Distributions L . .
Tridem axle spacing (in) 492 Initial IRI (in/mile) 63.0
Axle Loads. N
Quad axle spacing (in) 49.2 Climate Type NARR v
Advanced Coefficients N
Dual tire spacing (in) 12.0 Climate Model Original v
Analyze
Tire pressure (psi) 120.0

Last Run Data

— ©) >}

BBz andBa 00205 | 1.38 0.88 BBz andBa 00205 | 1.38 0.88
ki Koz andkes 375 2.87 146 ki ki andkss 375 2.87 146
Crobu Corbu, ad Cabu 1 939 216 6000.0 Crrw, Gy andCana 70 35 1000.0
Bottom-Up Fatigue Stal:‘d?rd 1.3 +13/(1+exp(7.57-15.5*LOG10(BOTTOM+0.0001))) Top-Down Fatigue Stal:‘d?rd 10 +130/(1+exp(1.072-2.1654*LOG10(ToP+0.0001)))
Deviation Deviation
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Bottom-Up fatigue equations (see documentation for more details)

4.7 Bottom-up Fatigue Cracking

The bottom up fatigue cracking is based on the traditional fatigue life formulation, Miner’s law
of linear damage growth and transfer functions converting damage to observed fatigue cracking
in the field. The material level traditional fatigue life formulation used herein are as follows:

1\Prekrz 11\ Brakrs
Ny = CuCPByikys (8—:) (E) [90]
(o) 1]

c=10

A n
Chttu =(1’M *WJ [92]

where,

& tensile strain at the bottom of AC

Ne Number of cycles to failure, for bottom-up cracks

KL kE2, kf3 Global field calibration parameters (from the NCHRP 1-40D re-calibration;
T kf1 = 0.007566, kf2 = -3.9492, and kf3 = -1.281).

Local or mixture specific field calibration constants; for the global calibration

effort, these constants were set to 1.0.

height of the AC layer

Coefficients: bu1=0.000398, bpu2=0.003602, bpu3=11.02, bpus=3.49

Equivalent modulus of bottom layer (at the given temperature/frequency)

Effective asphalt content by volume, %

Percent air voids in the HMA mixture, %

PBf1, Bf2, Bf3

hac
boui
E

Vbe
Va

1
Floortom-up(® = (5) (1 F oGt G palog (um(:»)

where

FCpottom—up(t) Area of alligator cracking that initiates at the bottom of the HMA layers, percent of
total lane area.




® © ® Q@ nhttpsy//paveapps.com/meapac X+

< C @ paveapps.com/meapaapp2/advanced.jsp QA w B © 0 » li H
S PROJECT : 131.Sta122-149 v ADVANCED COEFFICIENTS
Project Detail
Pavement Profile Whaal Wander Std. Dev. (in) 10.0

CEEELEEE ‘Revised’ = An improved climatic model, itial R mimile) 63,0
Al Loads corrected for the effects of cloud cover on the CimateType i -

longwave radiation. See documentation for e .

o=

more details.

Last Run Data Revised

Advanced Coefficients

Analyze

[~} (2]
Bri Bz and B 90205 1.38 0.88 Br Bz and B 90205 1.38 0.88
ki1, kiz, and kg 375 287 146 kn, kiz and kes 3.75 2.87 146

Ci-bur C2-bu, and Ca-pu 131 216 6000.0 Ct-tas C-ta, and Ca-ta 70 35 1000.0

Bottom-Up Fatigue Standard 113 + 13/(1+exp(757-16.5*LOGTO(BOTTOM+0.0001))) Top-Down Fatigue Standard
Deviation Deviation

10 +130/(1+exp(1.072-2.1654*LOG10(ToP+0.0001)))



Distresses computed by MEAPA

Pavement type:

Distress output

AC top-down fatigue cracking (ft/mile)

AC bottom-up fatigue cracking (%)

AC thermal cracking (ft/mile)

Rutting — AC, base subbase and subgrade (in)

Reflective cracking (% lane area)

Chemically stabilized layer - fatigue fracture damage (% lane area)
Existing AC layer - fatigue fracture damage (% lane area)

International Roughness Index (IRI) (in/mile)

AC-GB AC-CSM

DN NEER RN

AN N N N RN

AC-
EAC-
GB

DN N N NN

<

AC-
EAC-
CSm

DU NEE RN

v (1)

AC-
GB-
EAC-
CSm

DU NEER RN
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<« C @& paveapps.com/meapaapp2/Analyze.jsp

Project Detail

Pavement Profile

Vehicle Class
Distributions

Axle Loads

Advanced Coefficients

Analyze

Last Run Data

PROJECT : 131_Sta122-149 v

==

Analysis run settings

Distress save period
(months):

Structural response

:; Optimize Thickness

240.0

save period (

Download JSON

ANALYZE

* B O© o » @ :
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PROJECT : 131_Sta122-149 v RESULTS

Analyzing Data...
Project Detail This could take several minutes.

Starting the MEAPA Analysis...
Pavement Profile Equivalent ESAL for the design period based on traffic data entered= 32.3628 million
Climate Model = Original

Vehicle Class 14-Jul-2020 17:44:47 Developing the |E*| master curve(s) for the AC layer(s)...
Distributions 14-Jul-2020 17:44:47 Sublayering pavement layers...
14-Jul-2020 17:44:47 Calculating frequency...

14-Jul-2020 17:44:47 Running the climatic model...
Axle Loads

Manual Update

Advanced Coefficients
Click 'Manual Update' to see the progress if your browser does not refresh within 15 seconds.

Analyze

Last Run Data

International Roughness Index (in/mile)
°
&
|
Rutting (in)
°
&
|
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PROJECT : 131_Sta122-149 v RESULTS

Analyzing Data...

Project Detail This could take several minutes.

Month 20, FCbu= 5e-05% (D=0.0322%), FCtd= 20.32 ft/mile (D=1.64%), Rutting= 0.14 in
Month 21, FCbu= 5.99e-05% (D=0.0348%), FCtd= 22.86 ft/mile (D=1.77%), Rutting= 0.14 in
Month 22, FCbu= 7.98e-05% (D=0.0394%), FCtd= 29.04 ft/mile (D=2.07%), Rutting= 0.15 in
Month 23, FCbu= 0.000104% (D=0.0442%), FCtd= 36.5 ft/mile (D=2.41%), Rutting= 0.15 in
Month 24, FCbu= 0.00013% (D=0.0486%), FCtd= 43.57 ft/mile (D=2.71%), Rutting= 0.16 in
Month 25, FCbu= 0.000148% (D=0.0513%), FCtd= 46.9 ft/mile (D=2.84%), Rutting= 0.16 in
Month 26, FCbu= 0.000157% (D=0.0527%), FCtd= 48.13 ft/mile (D=2.89%), Rutting= 0.16 in

Pavement Profile

Vehicle Class
Distributions

Axle Loads

Manual Update

Advanced Coefficients
Click 'Manual Update' to see the progress if your browser does not refresh within 15 seconds.

Analyze

Last Run Data

M International Roughness Index (in/mile)

717 1
ot 0.16 PR
< 704 -* o«
H - 0.144 P et
E o-0-0-""°
€ 69 o A
5 . 012 s
2 68 » /
2 4 e
8 " -
2 67 - e
5 o 0.08-
4 ?
3 66 e e-ss-s 2
€ %7 ) 0.06 R i £
< P oo o000
5 654 e o
3 0.04 .
S 6a-| P e S B S el
£ 002-s -0 2-8- 2% 2
63 - L e s s e et et e e
1 4 7 10 13 16 19 22 2
LI s s e e st s e
4 7 10 13 16 19 22 25 M Total Rutting (in) M AC Rutting (in) M Base Rutting (in)

M Subgrade Rutting (in)
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PROJECT : 1131_Sta122-149 v

Analyzing

Data...

Project Detail This could take several minutes.

Pavement Profile

Month 100, FCbu= 0.00447% (D=0.222%), FCtd= 416.1 ft/mile (D=12.2%), Rutting= 0.21in
Month 101, FCbu= 0.00451% (D=0.223%), FCtd= 417.2 ft/mile (D=12.3%), Rutting= 0.21in
Month 102, FCbu= 0.00455% (D=0.223%), FCtd= 418.4 ft/mile (D=12.3%), Rutting= 0.21in

RESULTS

@k Month 103, FCbu= 0.00459% (D=0.224%), FCtd= 419.7 ft/mile (D=12.3%), Rutting= 0.21in
Distributions Month 104, FCbu= 0.00465% (D=0.226%), FCtd= 422 ft/mile (D=12.4%), Rutting= 0.21in

Axle Loads

Month 105, FCbu= 0.00479% (D=0.228%), FCtd= 429.3 ft/mile (D=12.5%), Rutting= 0.21in
Month 106, FCbu= 0.00504% (D=0.234%), FCtd= 446.1 ft/mile (D=12.8%), Rutting= 0.21in

Advanced Coefficients

Analyze

Last Run Data

82
80
78
76
74
72
70
68|

66—

International Roughness Index (in/mile)

64

62

Manual Update

UL L R
1 12 23 34 45 56

M International Roughness Index (in/mile)

78

T
89 100

Click 'Manual Update' to see the progress if your browser does not refresh within 15 seconds.

022+

0.2+
018
0.16
0.14

0124 .
0.1+
0.08 -

0.06
0.04

0.02
0~

M Total Rutting (in) M AC Rutting (in) M Base Rutting (in)
M Subgrade Rutting (in)

Analysis can be
stopped by
clicking here
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PROJECT :

Project Detail

Pavement Profile

Vehicle Class
Distributions
105

Axle Loads 100

95

Advanced Coefficients 90

85|
Analyze
Vi 80+
75
Last Run Data
704

International Roughness Index (in/mile)

65

60

1131_Sta122-149 v

0.055 -
0.05
0.045 -
0.04
0.035 -
0.03
0.025
0.02
0.015 o
001

Bottom-up Fatigue Cracking (%)

o i
26 51 76 101 126 151 176 201 226
M International Roughness Index (in/mile)

bl

Rutting (in)

Top-down Fatigue Cracking (ftmile)

Click here to compute the distresses
Calculate distresses at reliability. > Se— at dlfferent Rella blllty |evels

0.285
0.26
0.24-
0.22

0.2+
0.18+
0.16
0.14
0124

0.1+
OvOS—/

0.06
0.04

* B © o0 @

RESULTS

Run Start : 7/14/2020, 5:44:43 PM
Run End : 7/14/2020, 5:49:21 PM

® © o

0.02 e

o4

1

26 51 76 101 126 151 176 201 226

M Total Rutting (in) M AC Rutting (in) M Base Rutting (in)

1800 o
1600 o
1400 4
1200 4
1000 4

800

600 -

400 4

M Subgrade Rutting (in)
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PROJECT : 1131_Sta122-149 v RESULTS

Project Detail

Pavement Profile Distress Threshold Reliability Distress Computed @ 20.0 year(s) Pass/Fail

IRI (in/mile) 172.0 90 1425 PASS
Vehicle Class Distributions AC Top-Down Fatigue Cracking (ft/mile)  2000.0 80 1930.9 PASS
AC Bottom-up Fatigue Cracking (%) 25.0 80 1.0 PASS
Axle Loads AC Thermal Cracking (ft/mile) 1000.0 80 141.4 PASS
Total Rutting (in) 0.75 90 0.34 PASS
Advanced Coefficients AC Rutting (in) 0.25 920 0.2 PASS
AC Reflective Cracking (%) 25.0 90 0.0 PASS
Analyze
Last Run Data
.
H
Rutting  Bottom-up Top-down Rutting Bottom-up Top-down
IRI Rutting AC Fatigue Fatigue Thermal IRI Rutting AC Fatigue Fatigue
(in/mile) Total (in) only(in) Ci ing(%) Ci il t/mile) Ci ing(ft/mile) (in/mile) Total (in) only(in) Cracking(%) Cracking(ft
(@50% (@50% (@50% (@50% (@ 50% (@ 50% (@90% (@90% (@90% (@80% (@ 80%
Month iabili Ir' il )T iabili ) iabili ] iabili ) reliabili ) reli il ) iabilif )r iabilif )T iabili ) reliabili )
1 63.0 0.081 0.018 0.0 0.4 0.0 711 0.121 0.031 1.0 22.7
2 66.5 0.087 0.018 0.0 0.6 0.0 88.9 0.128 0.032 1.0 29.3
3 66.6 0.089 0.018 0.0 0.8 0.0 89.0 0.131 0.032 1.0 325
4 66.7 0.091 0.018 0.0 0.9 0.0 89.2 0.133 0.032 1.0 351
5 66.8 0.092 0.018 0.0 1.0 0.0 89.3 0.135 0.032 1.0 37.8
6 66.9 0.094 0.018 0.0 12 0.0 89.4 0.137 0.032 1.0 40.6
7 67.0 0.095 0.018 0.0 1.3 0.0 89.6 0.139 0.032 1.0 434
8 671 0.098 0.019 0.0 1.6 0.0 89.8 0.142 0.032 1.0 485
9 67.4 0.104 0.024 0.0 2.7 0.0 0.15 0.04 1.0 62.2
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PROJECT : 131_Sta122-149 v RESULTS Save

Edit reliability levels and save. The distresses at desired reliability will be
Aebeas] calculated in few seconds (no neegd to re-run the analysis)

Pavement Profile Distress Threshold Reliability Distress Computed @ 20.0 year(s) Pass/Fail
IRI (in/mile) 172.0 20 1425 PASS
Vehicle Class Distributions AC Top-Down Fatigue Cracking (ft/mile) 2000.0 % 1930.9 PASS

AC Bottom-up Fatigue Cracking (%) 25.0 PASS
Axle Loads AC Thermal Cracking (ft/mile) 1000.0 PASS
Total Rutting (in) 075 FES
Advanced Coefficients AC Rutting (in) 025 90 02 PASS
AC Reflective Cracking (%) 25.0 20 0.0 PASS
Analyze
Last Run Data
.
H
Rutting Bottom-up Top-down Rutting Bottom-up Top-down
IRI Rutting AC Fatigue Fatigue Thermal IRI Rutting AC Fatigue Fatigue
(in/mile) Total (in) only(in) Ci ing(%) Ci il t/mile) C ing(ft/mile) (in/mile) Total (in) only(in) Cracking(%) Cracking(ft
(@50% (@50% (@50% (@50% (@50% (@50% (@90% (@90% (@90% (@80% (@ 80%
Month reliability) reliability) reliability) reliability) iability) reliability) reliability) reliability) reliability) reliability) reliability)
1 63.0 0.081 0.018 0.0 0.4 0.0 711 0.121 0.031 1.0 227
2 66.5 0.087 0.018 0.0 0.6 0.0 88.9 0.128 0.032 1.0 293
3 66.6 0.089 0.018 0.0 0.8 0.0 89.0 0131 0.032 1.0 325
4 66.7 0.091 0.018 0.0 0.9 0.0 89.2 0.133 0.032 1.0 351
5 66.8 0.092 0.018 0.0 1.0 0.0 89.3 0.135 0.032 1.0 37.8
6 66.9 0.094 0.018 0.0 12 0.0 89.4 0.137 0.032 1.0 40.6
7 67.0 0.095 0.018 0.0 13 0.0 89.6 0.139 0.032 1.0 43.4
8 671 0.098 0.019 0.0 16 0.0 89.8 0.142 0.032 1.0 485
9 67.4 0.104 0.024 0.0 27 0.0 0.15 0.04 1.0 62.2
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PROJECT : 131_Sta122-149 v RESULTS Save

Project Detail

Pavement Profile

Distress Threshold Reliability Distress Computed @ 20.0 year(s) Pass/Fail

IRI (in/mile) 172.0 90 1425 PASS
Vehicle Class Distributions
AC Top-Down Fatigue Cracking (ft/mile) 2000.0 80 1930.9 PASS
AC Bottom-up Fatigue Cracking (%) 25.0 75 1.0 PASS
Axle Loads
AC Thermal Cracking (ft/mile) 1000.0 80 1414 PASS
Advanced Coefficients Total Rutting (in) 0.75 90 0.34 PASS
AC Rutting (in) 0.25 20 0.2 PASS
Arels AC Reflective Cracking (%) 25.0 90 0.0 PASS
[CY
View Distresses
Edit Reliability
Rutting  Bottom-up Top-down Rutting  Bottom-up Top-down
RourioaciRDigRepog I(':I:/mile) $::::n(ign) ::Iy(in) z::g:i:g(%) Z::S;:g(ft/mile) l:‘:;:::lg(ﬂ/mile) I('i:/mile) ::::ln(?n) oA:ly(in) ia"gu'e ) Z:"g'{e i Ihem?al
(@50% (@50% (@50% (@50% (@50% (@50% (@90% (@90% (@90% (@80% (@80% (@80%
BT O B Month LS iability) reliabili iability) B S tablility) rellabill iability) reliabili o o
1 630 0.081 0018 00 na 0.0 711 0121 0.031 1.0 22.7 141.4
. 0.0 88.9 0.128 0.032 10 29.3 141.4
Click here to download the
0.0 89.2 0133 0.032 1.0 35.1 1414
p d f re p (0} rt 0.0 89.3 0.135 0.032 1.0 37.8 1414
° 00.y v.uva Vs v Iz 0.0 89.4 0137 0.032 10 406 141.4
7 67.0 0.095 0.018 0.0 13 0.0 896 0.139 0.032 10 43.4 1414
8 67.1 0.098 0.019 0.0 16 0.0 89.8 0.142 0.032 10 485 141.4
9 67.4 0.104 0.024 0.0 2.7 0.0 90.2 0.15 0.04 10 62.2 1414
10 680 0.118 0.036 0.0 5.8 0.0 911 0.167 0.058 1.0 845 141.4
1 685 0131 0.046 0.0 101 0.0 91.9 0.182 0.073 10 100.8 1414
12 688 0.137 0.05 0.0 14.6 0.0 92.3 019 0.079 10 M6 141.4
13 69.0 0.139 0.051 0.0 16.8 0.0 925 0.192 0.08 10 116.0 1414
14 690 0.14 0.051 0.0 176 0.0 9256 0193 0.08 1.0 175 1414

I Rel.jsp?relcalcd=1#confirmModal
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MEAPA

Mechanistic Empirical Asphalt Pavement Analysis

Detailed Analysis Report

Project: 1131_Sta122-149

User: meminkutay

Report created on: 2020-07-14

Analysis run date/time: 07/14/2020 at 05:44 PM

Distress

IRI (in/mile)

AC Top-Down Fatigue Cracking (ft/mile)
AC Bottom-up Fatigue Cracking (%)

AC Thermal Cracking (ft/mile)

Total Rutting (in)

AC Rutting (in)

AC Reflective Cracking (%)

Distress Summary

Target Distress @ 20.0
Threshold  peliability

year(s)
1720 90.0% 142.5
2000.0 80.0% 1930.9
25.0 80.0% 1.0
1000.0 80.0% 141.4
0.75 90.0% 0.34
0.25 90.0% 02
25.0 90.0% 0.0
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¥ MEAPA report....
= MEAPA Project: 1131_Sta122-149, User:meminkutay
Distresses:
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Months
= Thermal Cracking at 50% reliabilty

-+~ Thermal Cracking at specfied reliabilty.

& Threshold (Thermal Cracking)

Months
= Reflective Cracking at 50% reliabilty

-+ Reflective Cracking at specified relability
4 Threshold (Reflective Cracking)

Page 2 0f 16 Run on: 07/14/2020 at 05:44 PM
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PROJECT : 1131.Sta122-149 v RESULTS

Project Detail

Pavement Profile

Distress Threshold Reliability Distress Computed @ 20.0 year(s) Pass|Fail

IR (in/mile) 172.0 90 1425 PASS
WD @ B D AC Top-Down Fatigue Cracking (ft/mile) 20000 80 1930.9 PASS
AC Bottom-up Fatigue Cracking (%) 250 80 10 PASS
Axle Loads
AC Thermal Cracking (ftmile) 10000 80 114 PASS
Advanced Coefficients Total Rutting (in) 075 %0 034 PASS
AC Rutting (in) 025 % 02 PASS
(D AC Reflective Cracking (%) 250 90 0.0 PASS
™
View Distresses
[ _dit Reliability
Bottom-up Bottom-up Top-down
Download PDF Report IRl Rutting Rutting AC Fallgu‘e Top: ﬂ?wn Fat[gue Them!al ::::In‘s‘]m z:lt;ln"n]l(\; Fa(lgu.e Fatlgu‘e ; Them!a\
(@90% 90% (@80% (@80%
Download I/0 Data reliability) reliability) reliability)
0018 0031 4
0.018 0.0 0.6 0.0 0.032 1.0 141.4
0.018 0.0 0.8 0.0 0.032 1.0 1414
00t 00 09 00 0032 10 1a1.4
001 00 10 00 0032 10 a78 e
0.018 0.0 12 0.0 0.032 1.0 40.6 141.4
0.018 0.0 13 0.0 0.032 1.0 434 1414
. . . ) 00 16 00 0032 10 85 1a1.4
Cllck here to view the dlstress 0024 00 27 00 902 015 004 10 622 1.4
003 00 58 00 911 0167 0088 10 845 114
0.046 0.0 101 0.0 919 0.182 0.073 1.0 100.8 1414
graphs 0o oo e % ws  ow oos 10
0051 00 168 00 925 o012 o008 10 1160 1a1.4
1 e300 0051 00 176 00 926 0193 008 10 178 114
15 69.1 0.14 0.051 0.0 181 0.0 92.7 0.193 0.08 1.0 182 1414
1 se2 o 0051 00 18.4 00 928 o184 008 10 1188 1.4
7 es2 o oos 00 188 00 929 o014 o008 10 1195 1014
18 693 o oot 00 191 00 930 o014 o008 10 1201 e
19 69.3 0141 0.051 0.0 195 0.0 931 0.195 0.08 1.0 120.8 141.4
20 69.4 0.142 0.051 0.0 203 0.0 932 0.195 0.08 1.0 1221 1414
2 696 o0ua o002 00 229 00 934 o018 o082 10 1261 a1
22 698  o0us 0085 00 200 00 937 0203 008 10 1349 e
23 701 0154 006 00 365 00 912 o2n 0093 10 1445 114
24 703 0.158 0.062 0.0 436 0.0 945 0.215 0.096 1.0 152.9 1414
25 704 ome  o0oe2 00 169 00 946 0216 0097 10 1568 1.4
26 705 019 0062 00 481 00 947 027 00w 10 158.2 1a1.4
27 706 o150 0062 00 88 00 919 027 0097 10 1589 4
28 706 0.159 0.062 0.0 49.3 0.0 96.0 0.217 0.097 1.0 159.5 141.4
2 707 o1 0062 00 198 00 951 027 00w 10 1601 1414
0 708 o016 0062 00 s04 00 952 o028 0097 10 160.7 1014
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Run Start : 7/14
Run End: 7/14/2.

Distress Threshold Target Reliability Distress @ 20.0 year(s) Pass/Fail
IRI (in/mile) 172.0 90 1425 PASS
o . AC Top-Down Fatigue Cracking (ft/mile) 2000.0 80 1930.9 PASS
D ES IS AC Bottom-up Fatigue Cracking (%) 250 80 10 PASS
AC Thermal Cracking (ft/mile) 1000.0 80 141.4 PASS
AxlelLoads! Total Rutting (in) 0.75 90 0.34 PASS
AC Rutting (in) 0.25 90 02 PASS

Advanced Coefficients

AC Reflective Cracking () 250 o S

Analyze

Last Run Data

Rutling (in)

1 26 176 201 226
W Total Rutting at 50% reliability (in) M AC Rutting at 50% reliability (in)
W Base Rutting at 50% reliability (in)
M Subgrade Rutting at 50% reliability (in)
76 101 126 151 176 201 226 W Total Rutting at specified reliability (in)
M AC Rutting at specified reliability (in) B Threshold (Total Rutting)
M Threshold (AC Rutting)

International Roughness Index (in/mile)

I IRl at 50% reliability (in/mile) B IRI at specified reliability (in/mile)
I Threshold (IRI)

26

22
20+
18+
16

N
1

Bottom-up Fatigue Cracking (%)
Top-down Fatigue Cracking (ftmile)

1 26 51 76 101 126 151 176 201 226 51 76 101 126 151 176 201

W Bottom-up FC at 50% reliability (%) W Top-down FC at 50% reliability (ft/mile)
W Bottom-up FC at specified reliability (in/mile) M Threshold (Bottom-up FC) M Top-down FC at specified reliability (ft/mile) M Threshold (Top-down FC)
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PROJECT : 131_Sta122-149 v RESULTS Save

Project Detail

Pavement Profile

Distress Threshold Reliability Distress Computed @ 20.0 year(s) Pass/Fail

IRI (in/mile) 172.0 90 1425 PASS
pebicelciassbistibutions AC Top-Down Fatigue Cracking (ft/mile) 2000.0 80 1930.9 PASS
AC Bottom-up Fatigue Cracking (%) 25.0 75 1.0 PASS
Axle Loads
AC Thermal Cracking (ft/mile) 1000.0 80 1414 PASS
Advanced Coefficients Total Rutting (in) 0.75 90 0.34 PASS
AC Rutting (in) 0.25 2 02 PASS
Arels AC Reflective Cracking (%) 25.0 90 0.0 PASS
[CY
View Distresses
Edit Reliability
Rutting  Bottom-up Top-down Rutting  Bottom-up Top-down
RevncaciERRERORE I(':l:/mile) $::::n(ign) ::Iy(in) :;::?;:g(%) :'talg:i:g(ft/mile) l:‘:;:::lg(ﬂ/mile) I('i:/mile) ::::l“(ign) oAr?Iy(in) ia"gu'e ) Z:"g"'e i Ihem?al
(@50% (@50% (@50% (@50% (@50% (@50% (@90% (@90% (@90% (@80% (@80% (@80%
OB Month LS iability) reliabili iability) B S tablility) rellabill iability) reliabili o o
1 63.0 0.081 0.018 0.0 0.4 0.0 711 0.121 0.031 1.0 22.7 1414
2 66.5 0.087 0.018 0.0 0.6 0.0 88.9 0.128 0.032 10 29.3 141.4
3 66.6 0.089 0.018 0.0 0.8 0.0 89.0 0131 0.032 1.0 325 1414
. 0.0 89.2 0133 0.032 1.0 35.1 1414
C||Ck here to dOWn Ioad the 0.0 89.3 0135 0032 1.0 378 1414
. 0.0 89.4 0137 0.032 10 406 141.4
raw in put/o utput data 0.0 896 0.139 0.032 10 43.4 1414
0.0 89.8 0.142 0.032 10 485 141.4
9 67.4 0.104 0.024 0.0 2.7 0.0 90.2 0.15 0.04 10 62.2 1414
10 680 0.118 0.036 0.0 5.8 0.0 911 0.167 0.058 1.0 845 141.4
1 685 0131 0.046 0.0 101 0.0 91.9 0.182 0.073 10 100.8 1414
12 688 0.137 0.05 0.0 14.6 0.0 92.3 019 0.079 10 M6 141.4
13 69.0 0.139 0.051 0.0 16.8 0.0 925 0.192 0.08 10 116.0 1414

14 69.0 0.14 0.051 0.0 17.6 0.0 92.6 0.193 0.08 1.0 17.5 141.4




meapa

< ] = [ni=RERNE X
Name
v webtempdata1811024938336143508
> Clim_inout
| 2 DamageResp
> Inputs
> LEAinps
W RMEPDG_AC_jsonjarc2.json
> StructResp_120_3
> StructResp_240_3

& Macintosh F

Unzip the raw input/output data to see
subfolders...

Q

Date Modified

Today at 5:57 PM
Today at 5:56 PM
Today at 5:56 PM
Today at 5:56 PM
Today at 5:56 PM
Today at 5:49 PM
Today at 5:56 PM

Today at 5:56 PM

There are many text files, most of the parameters
are self-explanatory (from the file name). Please
ask for the others using the MEAPA Feedback Form

Size

91 KB

Kind

Folder

Folder

Folder

Folder

Folder

JSON

Folder

Folder
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PROJECT : 131_Sta122-149 v ANALYZE

AT ~
Run Analysis [ Optimize Thickness )3
\~ 4

e e

Analysis run settings Click here to optimize thickness
of a layer

Project Detail

Pavement Profile

Vehicle Class Distributions .

period (months):

Structural response 240.0
save period

(months)

Axle Loads

Advanced Coefficients

Analyze

Last Run Data

Download JSON
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PROJECT : 131_Sta122-149 v OPTIMIZE THICKNESS

Project Detail I . .
rolect betal Reliability and Terminal Distresses

Pavement Profile Distress Threshold Reliability Include

IRI (in/mile) 172.0 90.0 Include v
Vehicle Class Distributions AC Top-Down Fatigue Cracking (ft/mile) 2000.0 80 Include v
AC Bottom-up Fatigue Cracking (%) 25.0 80 Include v
Axle Loads AC Thermal Cracking (ft/mile) 1000.0 80
Total Rutting (in) 0.75 90 Include v
PEENESE Gttt AC Rutting (in) 025 90 Don'tinclude v

AC Reflective Cracking (%) 25.0 90 Don't include v

Analyze

Last Run Data Optimization Settings

Layer to be optimized Min Thickness (in) Max Thickness (in) Thickness interval (in)

) 40 6.0 1.0
AC (4E3 PG64-22) (AC), [TH=4.0in]

Select the layer to be optimized
from the dropdown menu
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Project Detail

Pavement Profile

Vehicle Class Distributions

Axle Loads

Advanced Coefficients

Analyze

Last Run Data

X @ ht

& paveapps.com/meapaapp2/Results2.jsp

= PROJECT :

Analyzing Data...

1131_Sta122-149 v

This could take several minutes.

Month 176, FCbu= 0.0198%
Month 177, FCbu= 0.0202%
Month 178, FCbu= 0.0209%
Month 179, FCbu= 0.0217%
Month 180, FCbu= 0.0225%
Month 181, FCbu= 0.0229%

424%), FCtd= 1038 ft/mile (D:
.43%), FCtd= 1064 ft/mile (D=
(D=0.437%), FCtd= 1094 ft/mile (D
(D=0.444%), FCtd= 1121 ft/mile (D
(D=0.447%), FCtd= 1133 ft/mile (D

4.6%), Rutting= 0.
4.8%), Rutting= 0.24 in
Month 182, FCbu= 0.0232% (D=0.449%), FCtd= 1137 ft/mile (D=24.9%), Rutting= 0.24 in

=0.42%), FCtd= 1026 ft/mile (D=23.1%), Rutting= 0.24 in

a x* B® o x»@:

RESULTS

Manual Update

Click 'Manual Update' to see the progress if your browser does not refresh within 15 seconds.

Thickness (in)

AC (4E3 PG64-22) (AC)
4

AC2 (4E3 PG64-22) (AC)

a

AASHTO A-1 Gravel (BASE) BASE1 (BASE)
6 6

Optimization run will continue until at least one distress is within 10% of the
threshold, or when thickness limits are reached.

95

International Roughness Index (in/mile)

20 39 58 7 96 15 134

M International Roughness Index (in/mile)

153

172

Rutting (in)

0.26
024
022

02+
0.18
0.16
014
0.2

0.1—/
008

0.06 4
0.04 4

0.02 {mmf”

04

1 20 39 58 77 9% 115 134 153 172

M Total Rutting (in) M AC Rutting (in) M Base Rutting (in)

B Subgrade Rutting (in)



Please don’t forget to provide
feedback and/or ask technical
(or non-technical) questions.

Please complete and submit the form below. If you're reporting a
potential bug or an error, please download project ‘json’ file
and/or error snapshot and send to meapa@paveapps.com. Also,
feel free to ask technical questions here.

Feedback form

* Required

MEAPA username *

Your answer

Short title/description *

Your answer

Feedback/Comments/Questions *



The End

Q/A session

plete and submit the form below. If you're reporting a
dug or an error, please download project ‘json' file
or snapshot and send to meapa@paveapps.com. Also,
0 ask technical questions here.

d back fOI'IIl

k/Comments/Questions *
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