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L. Thermal Cracking
2 Mechanistic - experimental
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! Tensile strength
2 Surface cracks
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Experiment Design Variables

Levels

Asphalt type and grade 1) AAB-1 {Wycming Sour), 150/200
(SHRP MRL) 2) AAA-1 (Lloydminster), AC-10
Modifier type 1) SBR Latex Polymer
a) Polymer UP 7283 for AAB-1
b) Polymer UP 70 for AAA-1
2) Elvaloy®AM (ethylene acrylate copolymer)
3) ECOFLEX (10% of rubber powder)
4) Polymer (elastomer)
a) #S37410 for AAB-1
b) #837409 for AAA-1
5) FORTA® AR Synthetic Fibers (blend of
polypropylene and Kevlar® fibers
Aggregate RB, crushed Watsonville granite (California),
(SHRP MRL) Granite Rock Company
Asphait content based on| 1) 5.1% for AAB-1
Marshall mix design procedure | 2) 5.2% for AAA-1
Air void content (target) 4%
Air void content (statistics) AAB-1 AAA-1
Bulk' Ssp* Bulk' Sso*
a) number of AC specimens | 56 56 48 48
b) average 5.59% 5.04% 4.85% 4.38%
¢} standard deviation 0.93% 0.85% 0.75% 0.64%
d) minimum 3.63% 3.19% 3.51% 3.13%
e) maximum 7.86% 7.20% 6.43% 5.70%

AC specimen dimensions

cylinder, 25.6 cm in length, diameter of 5.7 cm

Aging

1) shent-term oven aging (STOA):
4 hours at 135 °C

2) long-term oven aging (LTOA):
0, 5, 25 and 50 days at 85 °C

Conditioning specimen at 2 °C over 30 minutes before testing
Cooling rate 10 °C/hr
Replicate 2 tests

Total number of tests

2 asphalt cements x 6 (1 unmodified mix and
5 modified mixes) x 4 levels of aging x 2 replicates
= 96 tests
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Descriptive Statistics
M Minimum | Maximum Mean Std. Deviation Skewness
Statistic Statistic Statistic Statistic Statistic Statistic | Std. Error
Shakhestarak 187 1] k)| 4.90 4.485 2178 A7e
OMmIrosazy 187 1 10 3.60 1.910 840 AT78
hadaghaldama 187 -9 -1 -5.34 2.911 0493 A7a
Fozyakhhandan 187 3 a5 4216 34277 17 78
terafik 187 3685 15601 9107.57 4110.367 381 A7e
Yalid M (listwize) 187
(KS) Bgi ol — 85,5 50055 (9051 -
One-Sample Kolmogorov-Smirnov Test
hadaghaldam | Rozyakhband
Shakhestarak | omrrosazy a an terafik

il 187 187 187 187 187

Normal Parameters®? Mean 4.40 360 -5.34 4216 a107.57

Std. Deviation 4,485 1.810 2,811 34.277 | 110367

Most Extreme Differences  Absolute A37 218 274 274 74

Positive 10 218 274 274 156

Megative -137 -.098 -.263 -.222 -174

Kolmogorav-Smirnov Z 1,878 2,877 3783 3742 2,379

Asymp. Sig. (2-tailed) 002 .0oo .0oo 000 000

a. Test distribution is Mormal.
h. Calculated from data.

Oyl (Ko (5031 =

Correlations
hadaghaldam | Roxyaknhband
Shakhestarak | omimosazy 3 an t2rafk
Spearman's Mo Shaknestarak  Correlation Coefclent 1,000 245 7T 280 252
Sig (J-tailed) oo 000 000 000
N 187 187 187 187 187
omIrosazy Caosralation CosMelent 248 1000 T a5 .010
S1g (2-talled) 001 000 000 0a7
N 187 187 187 187 187
hadaghaldama  Corzlation Cosfficient T e 1.000 Ny 153
» S1g (2-tatled) 000 000 000 007
N 187 187 187 187
Rozyakhbandan  Corralation Coefficien :eu;" -476 1.000 28
Si1g (2-1alled) 000 000 000
N 187 187 187 187
tarafik Corralation Coefficient - 257 016 29 1.000
Sig. (2-15iled) 000 0oy oor 000
N 187 187 187 187 187

** Conmetation is significant a1 e 0 01 leval (24ailed)

* Conslasonis signieant a8 tha 0 05 levsl (2-talled)
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variames cmered/Hemoved™

Wariables Wariables
Madel Entered Remaved Method
1 Dmrrnsaart' . | Enter

a. DependentVariable: Shakhestarak
b. All requested variahles entered.

Model Summary

Adjusted R Std. Error of
Madel F R Square Square the Estimate

1 3127 097 092 4.273

a. Predictors: (Constant), omrrosazy

ANOVA®
sum of
Maodel Squares df Mean Square F Sig.
1 Regression I63.844 1 363.844 19.830 .oogh
Residual 3377.314 185 18.256
Total 3741158 186

a. DependentWariahle: Shakhestarak
b. Predictors: (Constant), omrrosazy

Coefficients™

Standardized
nstandardized Coefficients Coefficients

Madel B Std. Error Beta t Sig.
1 (Constant) 2.264 GBS 3.386 0o

QIMmITosazy 732 64 312 4.464 .oon

Residuals Statistics™
Minimum | Maximum Mean Std. Deviation M4

Fredicted Value 3.00 9.55 4.80 1.389 187
Residual -7.389 24 B75 .ooo 4 261 187
Std. Predicted Value -1.363 3.348 .0on 1.000 187
Std. Residual -1.729 5752 .ooo 897 187

a. DependentVariable: Shakhestarak

Y



Variables Entered Remowved®

Variables Wariables
Maodel Entered Removed Method
1 ggdaghaldam Enter
a. Dependent Variable: Shakhestarak
. All requested variahles entered.
Model Summarf'
Adjusted B Std. Error of
Madel R R Square Square the Estimate
1 2 048 043 4387
a. Predictors: (Constant), hadaghaldama
b. DependentVariable: Shakhestarak
ANOVA®
Sum of
Madel Squares df Mean Square F Sig.
1 Fegression 181.154 1 181.154 9414 oo2”
Residual 3560.004 184 19.243
Total a741.158 186
a. DependentVariable: Shakhestarak
k. Predictors: (Constant), hadaghaldama
Coefficients™
Standardized
Linstandardized Coefficients Coefficients
Madel B Std. Error Beta t Sig.
1 (Constant) 3.083 G672 4 606G 000
hadaghaldama -.338 A1 -.220 -3.068 .0oz2
a. Dependent¥ariable: Shakhestarak
Residuals Statistics®
Minimum | Maximum Mean Std. Deviation M
Predicted Yalue 383 6.28 4.90 487 187
Residual -5.860 26.539 .000 4375 187
Std. Predicted Value -1.388 1.385 000 1.000 187
Std. Residual -1.336 6.050 .000 447 187

a. Dependent¥ariable: Shakhestarak

W\ Y




Variables Entered/ Removed®

Variables Variables
Madel Entered Removed Method
1 F{D:E_'g.fal{hband Enter
an
a. DependentWariable: Shakhestarak
h. All requested variables entered.
Model Summ;ar];aJJ
Adjusted R Std. Error of
Maodel R R Square Square the Estimate
1 .0ag? .0os& 004 4 476
a. Predictors: (Constant), Rozyakkhbandan
h. DependentVariable: Shakhestarak
ANOVA®
Sum of
Maodel Squares df Mean Square F Sig.
1 Regression 34.794 1 34.794 1.737 188"
Fesidual A706.364 1845 20034
Total a741.1568 186
a. DependentVariable: Shakhestarak
h. Predictors: (Constant), Rozyakhhandan
ARIA




Coefficients

Standardized

Unstandardized Coefficients Coefficients
|| Madel B Std. Error Beta t Sig.
1 (Constant) 4.371 520 a.412 .0oa
Fozyakhbandan 013 010 0496 1.318 1849
a. DependentVariable: Shakhestarak
Residuals Statistics™
Minimum | Maximum Mean Std. Deviation M
Predicted Value 4.41 5.44 4.40 433 187
Residual -4 926 26.028 .0on 4. 464 187
Std. Predicted Value -1.142 1.250 .00n 1.000 187
Std. Residual -1.101 5815 .0on .8a7 187
a. DependentVariable: Shakhestarak
Variables Entered Removed®
Yariables Yariables
Madel Entered Removed Method
1 terafik® Enter
a. DependentWariable: Shakhestarak
b All requested variables entered.
Model Summ'ar];f3
Adjusted R Std. Error of
Madel F R Square Square the Estimate
1 2607 063 047 4354
a. Predictors: (Constant), terafik
h. DependentVariable: Shakhestarak
ANOVA®
Sum of
Maodel Squares df Mean Square F Sig.
1 Regression 233877 1 233877 12.336 ootk
Fesidual 3507.281 1845 18.958
Total a741.1568 136

a. DependentVariable: Shakhestarak
h. Predictors: (Constant), terafilk
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Coefficients®

Standardized
Unstandardized Coefficients Coeflicients

Madel B Std. Error Beta 1 Sig.
1 (Constant) 7.388 J76 §.523 .0oo
terafik 000 .000 -.250 -3.512 001

a. Dependent Variable: Shakhestarak

Residuals Statistics™
Minimum | Maximum Mean Std. Deviation M
Predicted Value 313 6.38 4.590 1121 187
Residual -6.383 24117 .0oa 4342 187
Stil. Predicted Value -1.580 1.319 .0oo 1.000 187
Std. Residual -1 466 5539 .000 aa7 187

a. Dependent Variable: Shakhestarak

99 42 )0 Hge S5 09l -

Variables Entered/Removed®
Variahles Variables
Madel Entered Removed Method
1 hadaghaldam )
a, 0mrrosazy Enter

a. Dependent Variahle: Shakhestarak
b. All requested variables entered.

Model Summarny®

Adjusted R Std. Error of
Madel R R Square Sguare the Estimate

1 500 250 242 3.905
a. Predictors: (Constant), hadaghaldama, omrrosazy
b. Dependent Variahle: Shakhestarak

ANOVA®
Sum of
Madel Sguares df Mean Sqguare F Sig.
1 Regression 935843 2 467.922 30,601 ooo®
Residual 2805.315 184 15.246
Total 3741.158 186

a. Dependent Variahle: Shakhestarak
h. Predictors: (Constant), hadaghaldama, omrrosazy
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Coefficients®

Standardized
nstandardized Coefficients Coefficients

Madel B Std. Error Beta t Sig.

1 (Constant) -2.860 1.036 -2.761 006
amrrosazy 1.167 66 A87 T7.036 .0oo
hadaghaldama - GET 1089 -433 -6.125 .0oo

a. Dependent Variable: Shakhestarak

Residuals Statistics™
Minimum | Maximum Mean Sta. Deviation M
Predicted Value 01 10.81 4.490 2.243 187
Residual -7.012 26.821 .0oa 3884 187
Std. Predicted Value -2.180 2.500 .0oa 1.000 187
Std. Residual -1.796 6.613 .0oa 855 187

a. DependentVariable: Shakhestarak
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Variables Entered Removed®

Yariables Yariables
Madel Entered Removed Method
1
Rozyakhband ]
an, I:Ir'l"II'I'I:ISEIE:."b Enter
a. DependentVariable: Shakhestarak
. All requested variables entered.
Model Summan@3
Adjusted B Std. Error of
Model R R Square Square the Estimate
1 A411° 69 60 4112
a. Predictors: (Constant), Rozyakhbandan, omrrosazy
b. DependentVariable: Shakhestarak
ANOVA®
Sum of
Madel Squares df Mean Square F Sig.
1 Regression 630.687 2 315344 | 18.654 .0ogP
Residual 3110.471 184 16.805
Total a741.158 186
a. Dependent Variable: Shakhestarak
. Predictors: (Constant), Rozyakhbandan, omrrosazy
Coefficients®
Standardized
LInstandardized Coefficients Coefficients
Madel B Std. Error Beta t Sig.
1 (Constant) -.540 855 - 565 A73
OMmIrosazy 1.062 ATT 448 5937 .0oo0
Rozyakhhandan 039 010 300 34973 000
a. DependentWariable: Shakhestarak
Residuals Statistics®
Minimum | Maximum Mean Std. Deviation M
Predicted Value B3 10.29 440 1.841 187
Residual -T135 25 4649 .0oo 4.0849 187
Std. Predicted Value -2.215 2825 .0oo 1.000 187
Std. Residual -1.735 6.194 .0oo a5 187

a. DependentVariable:

Shakhestarak
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Variables Entered/Removed®
Wariables Variables
Madel Entered Removed Method
1 terafilk, ]
umrrusazg.rb Enter
a. DependentWariable: Shakhestarak
h. All requested variables entered.
Model Summ;ar];f3
Adjusted R Std. Error of
Maodel R R Square Square the Estimate
1 3g4® 147 138 4164
a. Predictors: (Constant), terafik, omrrosazy
h. DependentVariable: Shakhestarak
ANOVA®
Sum of
Maodel Squares df Mean Square F Sig.
1 Regression 550.553 2 278277 16.8745 .oogh
Residual A190.605 184 17.340
Total a741.1568 186
a. DependentVariable: Shakhestarak
h. Predictors: (Constant), terafik, omrrosazy
Coefficients®
Standardized
Unstandardized Coefficients Coefficients
Maodel B Std. Errar Beta ! Sig.
1 (Constant) 4.660 874 4762 .0oo
oMmIrosazy 636 60 292 4273 .0oo
terafik .0oo .0oo -.224 -3.281 .00
a. Dependent Variable: Shakhestarak
Residuals Statistics™
Minimum | Maximum Mean Stdl. Deviation M
Predicted Walue 1.53 9.63 4.80 1.720 187
Residual -7.278 23.313 .0oo 4142 187
Std. Predicted Value -1.862 2.747 .0oo 1.000 187
Std. Residual -1.748 55498 .0oo 8a5 187

a. Dependent Variable: Shakhestarak
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Model Summarfj

Adjusted R Std. Error of
Madel R R Square Square the Estimate
1 118 261 249 3.888

a. Predictors: (Constant), Rozyakhbandan, omrrosazy,
hadaghaldama

h. DependentVariable: Shakhestarak

A 40 (ygum)S ) =

ANOVA®
Sum of

Madel Squares df Mean Square F Sig.

1 Regression 975.425 3 325142 | 21514 .oog®
Residual 2765733 183 165113
Total 3741158 186

a. DependentVariahle: Shakhestarak
h. Predictors: (Constant), Rozyakhbandan, omrrosazy, hadaghaldama
Coefficients™
Standardized
Unstandardized Coefficients Coeflicients

Madel B Std. Error Beta 1 Sig.

1 (Constant) -2.929 1.032 -2.837 .00a
omrrosazy 1116 68 475 6.643 .000
hadaghaldama -a27 1494 - 602 -4 776 .ooo
Rozyakhhandan -.027 017 -.207 -1.618 07

a. DependentVariable: Shakhestarak
Coefficients®
Standardized
nstandardized Coefficients Coefficients

Maodel B Std. Errar Beta ! Sig.

1 (Constant) -2.9249 1.032 -2.837 o0&
omITosazy 1.116 168 ATE 6.643 .00o
hadaghaldama =927 194 -.602 -4.776 000
Rozyakhhandan -027 017 -.207 -1.618 A07

a. DependentVariable: Shakhestarak
Residuals Statistics®
Minimum | Maximum Mean Std. Deviation M

Predicted Walue 34 10.39 4.80 2.2490 187

Residual -7.041 25.692 .00n 3.856 187

Std. Predicted Yalue -1.891 2.395 .00n 1.000 187

Std. Residual -1.811 G.609 .00n 892 187

a. DependentWariable: Shakhestarak
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Variables Entered Removed®

Yariables Yariables
Madel Entered Removed Method
1 terafik,
QmITosazy, )
hadaghaldam Enter
b
a
a. DependentVariable: Shakhestarak
b, All requested variables entered.
Model Summar]uﬁ3
Adjusted R Std. Error of
Maodel R R Sqguare Square the Estimate
1 A71° 326 314 amnz

a. Predictors: (Constant), terafik, omrrosazy, hadaghaldama
h. DependentVariable: Shakhestarak

ANOVA®
Sum of
Maodel Sguares df Mean Square F Sig.
1 Fegression 1219.574 3 406.525 209.503 .ooo®
Residual 2521 584 183 13.774
Total 37411588 186

a. Dependentariable: Shakhestarak

b. Predictors: (Constant), terafik, omrrosazy, hadaghaldama
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Coefficients®

Standardized
Unstandardized Coefficients Coefficients

Madel = Stdl. Error Beta t Sig.

1 (Constant) -.345 1.130 -.306 T60
aMmITosazy 1.148 158 480 7.281 000
hadaghaldama -727 04 -472 -6.968 000
terafik .000 .00o -.274 -4.538 000

a. DependentVariable: Shakhestarak

Residuals Statistics®
Minimum | Maximum Mean Std. Deviation M
Fredicted Value a7 10.35 4.90 2.561 187
Residual -6.909 24,365 .00o 3.682 187
Sta. Predicted Value -1.537 2128 000 1.000 187
Std. Residual -1.861 6.564 .00o 852 187

a. DependentVariable: Shakhestarak

Sl 4350 G S

Variables Entered/Removed®

Variahles Wariahles
Madel Entered Remaoved Method
1 terafik,
omIrosazy,
hadaghaldam

Enter

a,
Rozyakhband
an®

a. Dependent Variable: Shakhestarak
b. All requested variables entered.

Model Summanf’

Adjusted R Std. Error of
Madel R R Sqguare Square the Estimate
1 7337 537 527 3.086
a. Predictors: (Constant), terafik, omrrosazy, hadaghaldama,
Rozyakhbandan

b. Dependent Variahle; Shakhestarak

ANOVA®
Sum of
Model Squares df Mean Square F Sig.
1 Regression 2008.008 4 502.002 52716 .oooP
Residual 1733150 182 9.523
Total 3741.158 186

a. Dependent Variahle: Shakhestarak
b. Predictors: (Constant), terafik, omrrosazy, hadaghaldama, Rozyakhbandan
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Coefficients®

Standardized
Unstandardized Coefficients Coefficients

Maodel B Std. Errar Beta t Sig.

1 (Constant) 12155 1.664 7.303 000
QMmITosazy 1.726 146 734 11.843 .000
hadaghaldama 247 .356 1.669 6.786 000
Rozyakhbandan 3545 034 2718 9.089 000
terafik -.00z .0on -1.664 | -10.413 000

a. Dependent Variable: Shakhestarak

Residuals Statistics®
Minimum | Maximum Mean Std. Deviation M
Pradicted Value -2.00 1585 4.490 3.286 187
Fesidual -6.855 18.351 .00o 3.053 187
Std. Predicted Value -2.102 3.363 .0oo 1.000 187
Std. Residual -2.22 6.271 .0oo 484 187

a. Dependent Wariable: Shakhestarak

Model Summary and Parameter Estimates

Dependent Variable: Shakhestarak

Model Summary Parameter Estimates
Equation R Square F df1 df2 Sig. Constant b1
Logarithmic 10 22772 1 185 .0an 1.946 2.607

The independent variable is omrrosazy.

«sb)-.:-éd}:-“;)‘

Parameter Estimates
Parameter] Estimate| Std. Error]  95% Confidence Interval
Lower Bound| Upper Bound

2.597 0.487 1.637 3.557
SI 0.525 0.124 0.281 0.770
Correlations of Parameter
Estimates
a 1]
1.000 -.946
-.946 1.000
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ANOVA®

Sum of Mean
Source Squares df Squares
Regression 4885531 2 2442 765
Residual 3351.379 185 18116
Uncorrected Total B8236.810 187
Corrected Total a741.1568 186

Dependentvariable: shakhestarak

a. R sguared=1- (Residual Sum of Squares) / (Corrected
Sum of Squares) = .104.

(\) 0019.;[5 Q?ﬁ"";)_
Variables Entered Removed®

Variables Variables
Madel Entered Removed Method
1 omrrosazi® Enter
a. DependentVariable: shakhestarak
. All requested variables entered.
Model Summary
Change Statistics
Adjusted R Std. Error of R Sguare
Wadal R R Sguare Sguare the Estimate Change F Change dfl df2 Sig. F Change
1 Ja7® 634 629 3.84929 B35 102.564 1 o4 000
a. Predictors: (Constant), omrrosazi
ANOVA®
Sum of
Maodel Sguares df Mean Square F Sig.
1 Regression 1519.704 1 15159.704 102.564 .oogk
Fesidual av4.207 59 14817
Total 2383.911 G0

a. DependentVariable: shakhestarak
b, Predictors: (Constant), omrrosazi
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Coefficients®

Standardized
Unstandardized Coefficients Coefficients 95.0% Confidence Interval for B
Madel B Std. Error Beta t sin. Lower Bound | Upper Bound
1 (Constant) -2.8499 1.064 -2725 008 -5.027 -770
omrrosazi 24870 293 7497 10127 .00a 2.384 3657
a. Dependent Variable: shakhestarak
Variables Entered Removed®
Yariables Yariables
Maodel Entered Femoved Method
1 trafic, ]
omrrosazi® Entel
a. DependentVariable: shakhestarak
b, All requested variables entered.
Model Summary
Change Statistics

Adjusted R Std. Errar of R Square
Madel R R Square Square the Estimate Change F Change df1 df2 Sig. F Change
1 A48 663 641 3.72983 ilik] 57.040 2 58 000

a. Predictors: (Constant), trafic, omrrosazi
ANOVA®
Sum of
Madel Squares df Mean Square F Sig.
1 Fegression 1587.038 2 7935149 57.040 .oooP
Residual a06.873 58 13.912
Total 2353.911 G0

a. DependentVariable: shakhestarak

. Predictors: (Constant), trafic, omrrosazi

Coefficients™
Standardized
Unstandardized Coefficients Coeflicients 95.0% Confidence Interval for B
Maodel B Std. Error Beta t Sig. Lower Bound | UpperBound
1 (Constant) 4 GG 3587 24949 1494 -2.520 11.840
omrrosazi 2,964 284 7595 10,429 .000 2,395 3.533
trafic -.002 oo -.168 -2.200 032 -.003 .0oa

a. DependentVariahle: shakhestarak
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Dependent Variahle:

Model Summary and Parameter Estimates

shakhestarak

Equation

Model Summary

Parameter Estimates

R Square

F

df

df2

Sig. Constant h1

Laogarithmic

655

73527

549

000 -2.255 8.629

The independent variable is omrrosazi.

Parameter Estimates

95% Confidence Interval
FParameter | Estimate | Std. Error | Lower Bound | Upper Bound
a 5.058 2102 851 9 265
4] N 68 448 1125
C -.001 oM -.0nz .ooon
Correlations of Parameter Estimates
a ] c
a 1.000 - 976 -962
1] - 976 1.000 8495
C -962 .8gAa 1.000
ANOWVA®
Sum of Mean
Source Squares df Squares
Fegression 4273.218 3 1424 406
Residual 814.942 aa 14.051
ncorrected Total 088160 61
Corrected Total 23934811 1]

Dependent variable: shakhestarak

a. R squared=1 - (Residual Sum of Squares) / (Corrected
Sum of Squares) = 660.

= (V) o0lgil> oum )5,

Variables Entered Removed®

Variables Variables
Maodel Entered Femoved Method
1 omrrosazi® Enter

a. DependentVariable: shakhestarak

b All requested variables entered.
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Model Summary

Change Statistics
Adjusted R Std. Error of R Square
Waodel R R Square Square the Estimate Change F Change df1 df2 Sig. F Change
1 Jog? A0 440 1.7471 501 46.180 1 46 000
a. Predictors: (Constant), omrrosazi
ANOVA®
Sum of
Madel Squares df Mean Square F Sig.
1 Fegression 140.960 1 140.960 46.180 .oooP
Residual 140.410 46 3.052
Total 281.370 47
a. DependentVariable: shakhestarak
. Predictors: (Constant), omrrosazi
Coefficients™
Standardized
Unstandardized Coefficients Coefficients 95.0% Confidence Interval for B
Madel B Std. Errar Beta Sig. Lower Bound | Upper Bound
1 (Constant) 1.417 A 2949 005 440 2,384
amrrosazi 1.076 158 708 6.7896 000 J58 1.395
a. DependentVariable: shakhestarak
Variables Entered Removed®
Variables Variables
Madel Entered Removed Method
1 trafic, i
omrrosazi® Enter
a. DependentVariable: shakhestarak
b All requested variables entered.
Model Summary
Change Statistics
Adjusted R Std. Error of R Square
Model R R Square Square the Estimate Change F Change df df2 Sig. F Change
1 72 A07 485 1.75546 A07 23153 2 45 000

a. Predictars: (Constant), trafic, omrrosazi
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ANOVA®

Sum of
Maodel Sguares df Mean Square F Sig.
1 Regression 142 696 2 71348 | 23.153 .oogP
Residual 138.674 45 3.08z2
Total 281.370 47
a. DependentVariable: shakhestarak
b, Predictors: (Constant), trafic, omrrosazi
Coefficients™
Standardized
Unstandardized Coefficients Coefficients 95.0% Confidence Interval for B
Madel B Std. Error Beta 1 Sig. Lower Bound | Upper Bound
1 (Constant) -6.172 10123 -610 545 -26.561 14216
omrrosazi 1.037 68 6az 6.185 .ooo 694 1.374
trafic .001 001 .0a3 751 A57 -.001 002

a. Dependent Variahle: shakhestarak

Dependent Variahle:

Model Summary and Parameter Estimates

shakhestarak

Eguation

Maodel Summary

Parameter Estimates

R Square

F

df

df2

Sig.

Constant

b1

Logarithmic

442

44 636

46

000

1.951

2.887

The independent variable is omrrosazi.

Parameter Estimates

95% Confidence Interval
FParameter | Estimate | Std. Error | Lower Bound | Upper Bound
a -17.352 8.830 -35.136 432
b -A77 12 - 403 050
C .001 .0m §9.5851E-005 002
Correlations of Parameter Estimates
a 1] c
1.000 -.8585 -.999
-.9584 1.000 966
c -.9949 66 1.000
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ANOVA®

Sum of Mean
Saurce Squares df Squares
Fegression 938.287 3 329429
Fesidual 138.963 45 3.088
Uncaorrected Total 1127.250 48
Corrected Total 281.370 47

Dependent variable: shakhestarak

a. R squared=1 - (Residual Sum of Squares) / (Corrected
Sum of Squares) = 506,
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Abstract

Cryogenic cracks are one of the common phenomena that occur in cold regions and regions
with temperature differences between day and night and in different seasons of the year. The
presence of these cracks causes water to penetrate into the pavement structure and leads to
stripping and premature damage to the asphalt. The aim of this study is to predict the
cryogenic cracks of pavement as a function of climate and pavement life. To conduct the
research by visiting the axes considered in the research (Jiroft-Bandar Abbas and Jiroft-
Kerman and Jiroft Baft, Haraz and Shahroud-Damghan axis), the number of refrigeration
cracks, which includes: partial, semi-complete and complete cracks, as well as complete
cracks Were counted and collected per kilometer of round trip routes. For analysis and
modeling, the research was collected according to cracking indices and pavement life and was
performed using SPSS software. First, regression equations were performed for each of the
routes, but because the results were not very accurate, according to the climate, the routes
were divided into two families, the first family includes tropical regions and the second
family includes cold regions. Finally, according to the results obtained from regression
modeling for both families, it is observed that the second degree model due to having the
highest correlation coefficient in the first family (R®> =0.663) and the second family (R?
=0.507) and because the traffic variables , Temperature changes and cracking index have
many changes so the value of the correlation coefficient does not show high.

Keywords: Refrigeration cracks, pavement, climate, pavement life
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