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Statistics
PCI
Valid 60
N
Missing 0
Mean 80.5610
Std. Deviation 15.87845
Variance 252.125
Skewness -.854
Std. Error of Skewness .309
Kurtosis .095
Std. Error of Kurtosis .608
Minimum 35.00
Maximum 100.00
Skewness -2<-0.854 <2 Kurtosis

(u..fu.w S|y (S o0lgils) osls OO Jboy

-2<0.095<2 ok

One-Sample Kolmogorov-Smirnov Test

PCI
N 60
Normal Parameters Mean 80.5610
Std. Deviation 15.87845
Absolute 144
Most Extreme Differences Positive 110
Negative -.144
Kolmogorov-Smirnov Z 1.118
Asymp. Sig. (2-tailed) .164

0.164 > 0.05 ok
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Statistics

PCI

Valid 44
N

Missing 0
Mean 71.4411
Std. Deviation 16.90306
Variance 285.714
Skewness -773
Std. Error of Skewness .357
Kurtosis 1.784
Std. Error of Kurtosis .702
Minimum 14.50
Maximum 100.00

Skewness -2<-0.773 <2 Kurtosis -2< 1.784 <2 ok

One-Sample Kolmogorov-Smirnov Test

PCI
N 44
Normal Parameters®? Mean riaall
Std. Deviation 16.90306
Absolute .069
Most Extreme Differences Positive .046
Negative -.069
Kolmogorov-Smirnov Z 461
Asymp. Sig. (2-tailed) .984

0.984 >0.05 ok
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Statistics
PCI
Valid 43
N
Missing 0
Mean 72.7653
Std. Deviation 14.61244
Variance 213.524
Skewness -.034
Std. Error of Skewness .361
Kurtosis -.397
Std. Error of Kurtosis .709
Minimum 38.00
Maximum 100.00

Skewness -2<-0.034 <2 Kurtosis -2<-0.397 <2 ok

One-Sample Kolmogorov-Smirnov Test

PCI
N 43
Normal Parameters®? Mean 727653
Std. Deviation 14.61244
Absolute .065
Most Extreme Differences Positive .065
Negative -.055
Kolmogorov-Smirnov Z 429
Asymp. Sig. (2-tailed) .993

0.993>0.05 ok



TG ), (SSmroR (5903

UL SUWRE WU | J¥ P i P £

Correlations

time PCI
Pearson Correlation 1 -.939"
time Sig. (2-tailed) .000
N 60 60
Pearson Correlation -.939" 1
PCI Sig. (2-tailed) .000
N 60 60

**_Correlation is significant at the 0.01 level (2-tailed).

Time -1<-0.939<1 PCI -1<-0.939<1 ok

S S8l )5 (g0 o0lgils

Correlations

time PCI
Pearson Correlation 1 -.851"
time Sig. (2-tailed) .000
N 43 43
Pearson Correlation -.851" 1
PCI Sig. (2-tailed) .000
N 43 43

**_Correlation is significant at the 0.01 level (2-tailed).

Time -1<-0.851<1 PClI -1<-0.851<1 ok

Ve
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Group Statistics

time N Mean Std. Deviation | Std. Error Mean
1.00 60 80.5610 15.87845 2.04990
ne! 2.00 43 72.7653 14.61244 2.22838
Independent Samples Test
Levene's Test for t-test for Equality of Means
Equality of Variances
F Sig. t df Sig. (2- Mean Std. Error | 95% Confidence Interval
tailed) Difference | Difference of the Difference
Lower Upper
Equal variances .534 466| 2.539 101 .013 7.79565 3.06995 1.70569 13.88562
assumed
PCI
Equal variances not 2.575(94.822 .012 7.79565 3.02783 1.78450 13.80680
assumed

VoY




Parameter Estimates

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

a .006 .016 -.027 .039

-2.571 .266 -3.104 -2.039
ANOVA?

Source Sum of Squares df Mean Squares

Regression 402501.306 2 201250.653

Residual 1778.570 58 30.665

Uncorrected Total 404279.876 60

Corrected Total 14875.393 59

Dependent variable: PCI

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

Squares) = .880.

Parameter Estimates

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

a -.011 .003 -.016 -.005
.265 .073 120 411

C -3.824 420 -4.665 -2.983

ANOVA?

Source Sum of Squares df Mean Squares

Regression 402837.680 3 134279.227

Residual 1442.197 57 25.302

Uncorrected Total 404279.876 60

Corrected Total 14875.393 59

Dependent variable: PCI

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

Squares) = .903.
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Parameter Estimates

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

a -.002 .001 -.003 .000

b .057 .024 .008 .106
-.518 .288 -1.096 .060

d -1.512 917 -3.350 .325

ANOVA2

Source Sum of Squares df Mean Squares

Regression 403014.340 4 100753.585

Residual 1265.536 56 22.599

Uncorrected Total 404279.876 60

Corrected Total 14875.393 59

Dependent variable: PCI

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

Squares) = .915.

Parameter Estimates

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

a 172 .024 123 221

-5.597 .387 -6.379 -4.815
ANOVA?

Source Sum of Squares df Mean Squares

Regression 234656.250 2 117328.125

Residual 1987.966 41 48.487

Uncorrected Total 236644.216 43

Corrected Total 8967.988 42

Dependent variable: PCI

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

Squares) = .778.
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Parameter Estimates

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

a -.021 .006 -.032 -.010
.663 132 .396 .930

C -7.793 .674 -9.155 -6.430

ANOVA?

Source Sum of Squares df Mean Squares

Regression 235175.488 3 78391.829

Residual 1468.728 40 36.718

Uncorrected Total 236644.216 43

Corrected Total 8967.988 42

Dependent variable: PCI

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

Squares) = .836.

Parameter Estimates

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

a -.003 .001 -.005 -.001

b .086 .034 .018 154
-.539 .394 -1.337 .258

d -4.197 1.278 -6.781 -1.612

ANOVA?2

Source Sum of Squares df Mean Squares

Regression 235480.901 4 58870.225

Residual 1163.315 39 29.829

Uncorrected Total 236644.216 43

Corrected Total 8967.988 42

Dependent variable: PCI

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

Squares) = .870.
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Output ~= 0.92*Target + 0.036

Output ~= 0.93*Target + -0.058

Training: R=0.95416

O

Data

Test: R=0.99536

O
(P

Data

Target

0.5

VoA

Output ~= 0.74*Target + 0.18

0.93*Target + 0.024

Output ~

UL SUWRE WU | J¥ P i P ES

Validation: R=0.89948

O

Data O_&p

=0:5 0 0.5 1

Target

All: R=0.96231

0.51

Data




0.93*Target + 0.014

Output ~

0.9*Target + 0.055

Output ~

Training: R=0.95948

O

Data

Test: R=0.98721

@)

Data

Target

0.5

\ .

18

1.2*Target + -0

Output ~

Output ~= 0.94*Target + 0.0012

c_iu.» t_i.u.?‘): 9 oé‘gﬁlé

Validation: R=0.94604

0.8 O Data SO
Fit ;

0.6 : 1

------- y=T a
0.4} 1
0.2} o 1
0 F 4
-0.2 1
-0.4f 1
-0.60 1
-0.8 1

-0.5 0 0.5
Target

All: R=0.95252
1 T T T s
O  Data é
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Abstract:

Pavement management system enables choosing the most economic and
efficient method for maintaining and recovery by deep indication of pavement
condition and prediction its condition in the future. For a pavement management
system, condition prediction models are like engines for a vehicle. Generally,
pavement performance model express the pavement deterioration process
during the period of using the road. In this paper, family model has been used
for estimating performance of passages in the sari city. Pavement of different
pieces which are similar in technical and loading settings are placed in the same
family using modeling by family, and decrement in pavement quality is
modeled based on pavement condition index in set of pieces of one family.
During a case study, passages of the sari city has been divided into two groups
based on their traffic data, including: first, passages with heavy traffic and
second, passages with light traffic. Each group was modeled using regression
model and artificial neural network. In regression model, 4th degree model had
a better quality and comparing regression model with artificial neural network,
it was observed that artificial neural network roughly had better results than
regression model. In all cases correlation coefficient was in 0.87 - 0.925 range
which is mostly because of input data limitation. Still, considering the amount
of data, time and money spent for maintaining them, it can be stated that models

have a very good accuracy.
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