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Study & evaluation of rutting failure in flexible Pavement based Reliability
Method
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Goodness of Fit - Summary

Kolmogorov Anderson
Distribution Smirnov Darling

Statistic | Rank  Statistic | Rank  Statistic | Rank

Chi-Squared

1k

31  Johnson SB 0/0837 1 2/522 1 28/71 1
25 | Gen. Pareto 0/0867 2 3/3 2 49/25 3
60 | Wakeby 0/0893 3 87/18 55 N/A

62 Weibull (3P) 0/0912 -4 4/315 15 92/72 31
3 | Burr (4P) 0/0924 5 4/449 17 86/44 25
50 | Pert 0/0955 6 25/55 42 48/33 2
15 | Fatigue Life 0/096 7 3/358 3 76/38 20
16 | Fatigue Life (3P) p/097 8 3/455 4 76/27 | 19
49 | Pearson 6 (4P) 0/0981 | 9 4/092 | 13 86/22 | 24
30  Inv. Gaussian (3P) 0/0995 | 10 3/632 7 76/66 | 21
41  Lognormal (3P) 0/0998 | 11 3/802 | 11 77/61 | 22
40 | Lognormal 0/101 12 3/764 8 75/16 18
38 | Log-Pearson 3 0/1018 | 13 3/56 6 70/37 13
19 | Gamma 0/1021 14 3/504 5 68/91 8
48 | Pearson 6 0/1053 15 3/773 9 67/11 6
37  Log-Logistic (3P) 0/1058 | 16 4/544 | 20 69/88 | 11
47 | Pearson 5 (3P) 0/1067 | 17 4/226 | 14 73/43 | 17
7 | Dagum 0/1082 | 18 4/401 | 16 69/47 9
22 | Gen. Gamma 0/1082 19 3/785 10 68/2 7
42 | Nakagami 0/1084 | 20 5/274 | 23 88/43 | 26
18 | Frechet (3P) 0/1085 | 21 4/458 | 18 71/28 | 15
21 | Gen. Extreme Value 0/1089 22 4/472 19 72/22 16
2 | Burr 0/1095 23 4,/072 12 71/06 14
46 | Pearson 5 0/1132 24 5/913 24 B2/4 23
36 Log-Logistic 0/114 | 25 s5/114 | 22  70/08 | 12
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Goodness of Fit - Summary

o oiswbution  Smwmev. Dorimg  ChSavered
Statistic | Rank . Statistic . Rank Statistic | Rank
19 | Gamma 0/0686 1 2/728 3 43/52 10
62 | Wakeby 0/0698 2 18/25 47 N/A
3 - Burr (4P) . 0/0741 . 3 2/735 . - - 46/83 . 26
22 | Gen. Gamma 0/0745 4 2/718 2 44/25 12
64 | Weibull (3P) 0/0766 . 5 2/907 12 - 31/31 . 3
32 - Kumaraswamy | 0/0766 I 6 2/908 . 13 . 31/31 . 2
20 | Gamma (3P) 0/0772 7 2/802 5 50/73 29
8 - Dagum (4P) . 0/0777 . 8 2/688 I 1 - 101/9 . 43
1 Beta 0/0781 . 9 - 2/816 6 - 50/85 . 30
' 56 Rayleigh (2P) ' 0/0784 10 3/015 20 101/7 a2
23 - Gen. Gamma {(4P) . 0/0786 I 11 2/843 I 7 - 46/47 . 25
21“ Gen. Extreme Value . 0/0788 . 12 2/871 | 9 - 43/73 . 11
. 50 | Pearson 6 (4P) 0/0791 . 13 2/863 8 46/43 . 24
- 49 - Pearson 6 . 0/0791 . 14 2/908 . 14 - 45/77 . 18
39 - Lag-Pearson 3 . 0/0793 I 15 2/897 I 11 - 46/03 . 22
- 16 | Fatigue Life (3P) . 0/0805 . 16 2/93 . 15 - 46/06 . 23
30 | Inv. Gaussian (3P) 0/0805 Y, 2/939 16 46/01 | 21
. 26 | Gumbel Max l 0/0811 l 18 2/999 l 19 . 44/68 l 16
42 - Lognormal (3P) . 0/0814 . 19 2/986 . 17 - 45/79 . 19
- 48 - Pearson 5 (3P) . 0/0824 . 20 3/035 . 21 - 45/36 . 17
. 31 | Johnson SU 0/0826 l 21 3/105 22 44/51 l 15
- 10 | Erlang (3P) . 0/0839 . 22 2/876 . 10 - 50/64 . 28
2 Burr . 0/0841 . 23 2/988 . 18 - 43/05 . 8
38 | Log-Loagistic (3P) . 0/0891 . 24 3/578 . 27 - 44/48 . 13
7 | Dagum 0/0903 . 25 3/315 23 43/24 9
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Probability Density Function - Left lane - 3 Years
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Goodness of Fit - Summary

¢| Distribution |  Smihov. | Daing | Chi-Sauared
Statistic | Rank . Statistic | Rank Statistic . Rank
62  wakeby o/04s | 1 12/41 | 41 N/A
40 | Logistic 0/0535 | 2  0/8941 | 7 7/629 1
28 | Hypersecant 0/0539 | 3  1/353 | 22  18/04 4
24 | Gen. Logistic 0/osso | 4  0/7964 4 19/84 6
8 | Dagum (4P) 0/0598 | 5  0/7058 1 19/75 5
38 | Log-Logistic (3P) 0/0603 | 6  0/7936 3 19/89 7
11 | Error 0/0606 | 7  0/8307 5 23/46 | 10
7 | Dagum 0/062 | 8  0/7445 2 24/96 | 12
44 | Normal 0/0638 | o  0/0836 15 | 24/51 | 11
30 | Inv. Gaussian (3P) 0/0842 | 10 = 1/095 16 = 31/43 | 25
3 | Burr (4P) 0/0683 | 11  0/8477 6 25/32 | 15
33 | Laplace 0/0693 | 12  2/708 25  20/07 8
4 | cauchy 0/0708 | 13  4/258 31 27/12 | 22
31 | Johnson SU 0/0711 | 14  0/9205 8 25/33 | 21
1 | Beta 0o/0718 | 15 0/9744 12 | 25/32 | 17
21 | Gen.Extreme Value  0/0719 | 16  1/18 18  29/64 | 24
16 | Fatigue Life (3P) 0/0719 | 17  0/9743 11 | 25/32 | 18
50 | Pearson 6 (4P) 0/0719 | 18  0/9717 9 25/32 | 20
42 | Lognormal (3P) 0/0719 | 19 0/9720 10 = 25/32 | 19
20  Gamma (3P) 0/0719 | 20 o0/9785 13 = 25/32 | 16
23 Gen. Gamma (4P) 0/0721 | 21  0/9793 14 | 25/32 | 14
32 | Kumaraswamy 0/073 | 22 1/286 21 35/64 | 28
64 | weibull (37) 0/073 | 23  1/286 20  35/64 | 27
53 | Phased Bi-weibull 0/0734 | 24  3/756 @ 28 | 35/84 | 29
2 | Burr ofo791 | 25 1/256 | 19 25/3 | 13
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Goodness of Fit - Summary

Kolmogorov Anderson

Smirnov Darling Chi-Squared

# Distribution
Statistic | Rank = Statistic | Rank Statistic Rank

38 | Log-Logistic (3P) 0/osa | 2 | 1/862 @ 1 63/23 21
7 | Dagum 0/0856 3 189 | 2 63/27 22
24 | Gen. Logistic 0/09 | 11  2/046 @ 3 63/69 25
8 | Dagum (4P) 0/0875 9 | 2/065 @ 4 68/48 34
2 | Burr 0/0908 = 13 2/07 5 63/78 26
37 | Log-Logistic 0/088 | 10  2/107 | 6 25/29 1
21 | Gen. Extreme Value 0/0868 7 2/224 7 71/28 38
48 | Pearson 5 (3P) 0/0937 14  2/311 8 69/01 36
18 | Frechet (3P) 0/0865 5 | 2/321 9 65/74 27
42 | Lognormal (3P) 0/094 15 2/349 10 71/46 39
16 | Fatigue Life (3P) 0/0945 16 2/394 11 71/56 40
62 | Wakeby 0/087 8 2/468 12 87/44 48
20 | Gamma (3P) 0/0959 18 2/486 13 77/21 41
49 | Pearson 6 0/0961 19 2/489 14 77/22 43
22 | Gen. Gamma 0/0961 20 2/489 15 77/22 42
19 | Gamma 0/0961 21 2/489 16 77/22 44
50 | Pearson 6 (4P) 0/0961 22 2/49 17 77/23 45
39 | Log-Pearson 3 0/097 24 2/555 18 66/46 30
23 | Gen. Gamma (4P) 0/0971 25 2/563 19 66/47 31
3 | Burr (4P) 0/0977 26 2/582 20 68/26 33
26 | Gumbel Max 0/os12 1 2/597 21 68/72 35
1 | Beta 0/0986 28 2/666 22 66/49 32
41 | Lognormal 0/0957 17 2/666 23 33/82 3

Joslez 555, pme b 5,055 b5 s a0 sl B3l 3505 (sbocrses! qults aodls Jsoor (YY) IS5

—Ogm il 55031 5 B et S 5alsS (y905] glaas, @S 45 ogdi s edalie YL JSE 0
S e e 1 4, ool M L cd oz oses] 45 s s (o K0Sy 4 il
ati b yloges o a5 Dagum (4P) 4 Dagum .Log-Logistic (3P) sleal ¢ Jie jsbas
3 Ygol wi)ls oYL laas, cus > eyl 5o Lol axiils baosls b cowlio jhony (3315 ciog:
Sl = g3 il Sg8 3 JUT o lay T (o punds alold g ol oS laools slass a5 sl
, Cauchy s Gumbel Max s_lg 4, s Byb 5l og s ol e 5,50 slalhs |
S o Sl ) SRSy Sl gl 5 BB S 5alsS ool 93 @l alys pls

e S o= ygms yil 5 B o895 50d5S” (15051 90 @l (650 e sl sl ol iy



T g ylol Juloni g Warools cuils

VY

or e Log-Logistic (3P) sl a5 ol aseie o031 59 onl S oy 5 (6008 eSle b it

PDF Joges olo |y Jlo [z iSg, jee b g0 las Li Gee slaools &9 sl 1y Gl

03
0/28

0124

022

02
0/18
0/16

Probability

014

012

0/1

0/08
0/06
0/04
0/02

Probability Density Function - Left lane - 4 years

/BN

e

AN

N

™~

\

—

6

8

10

12 14 16 18 20 22 24 26 28 30
Rut Depth
[] Histogram — Log-Logistic (3P)

U'ZS” s L 995 s )L.w G ‘_gl.mo.)b 9y 2 Log-Logistic égl.’i (o u*’)‘)-‘ PDF e Y- JS.M;

Jbe ke

939 ks gl 930 205 ssesl s gaods —F-F-F
‘_;Ili> @ls O At )'l o= W P | - ij.b.- 4 J.d Ceonnd o GALQJ e

NBleys (9,5 Rhmte @b sloynl)l o 4 2l gadal) (g,05 Lo o axhd ol

L] sla b g ates By ,me wolgs (Jgoz 10 008,53 il a9 algs 04 unlys Easyfit

45 5 sy sl iy Ol ool Lmites s el )yl S o S baosls aujsd £55 b cnline

D) 3,18 0925 w588 milei sla pl )l polie jo s Gl was (gools aiws S ol aslal L

}gqﬁbéﬁxwlw)ﬁ@ubl)oﬁop@obdm&)oﬁoqﬁlaﬁéﬁx&%)s

D¢ oo 0dalive YU Jgox 31 ygiw 10 v yiel )b ool jlode (g0 oo ax3ls



Ny Sloel Colil gy 2 (Fie iy Slanil 55lug;y (Sodyleds (23 b5yl g axdllas
Easy fit ,38le 5 Judow 51 Jols 5,005 L Jlis! J&s alss (0-F) Jgux
Jiol 22598 &b .
6 el vinl il Jlozo a5 gl Al B o L & S gy yos
[Tl oS &y & ) J )..“5»0-9 GJLQ...J
9y
Y=F\A¥ s 7 2
x) =——exp|—=(y+dn )
3=)- 00 Fe W2 2(1-2) p( Z(V (1—2))
Johnson SB Aoy
A=A YEY
x=¢
E=., Y8 =77
a=0,F5Y
(x—p* x—y
= SAAY = - Al
B=+ ) = ey e ( 7 ) Gamma 99
Y:.
_ exp(—2z)
o=y 5\ §$ f&) = o(1 + exp(—2))2
Logistic aJlwdw
H=1Yf X—p
Z =
g
a=3,6+ A
a1 a2
B=%,-AA fx) = %(x 3 y) (1 + (x y) ) Log Logistic (3P) Al
Y= \A¥

3)9\.3.5 Ja."> )Lzu.;) é.o.c ‘SLEOOL) ub}‘).} —O—V—f

sl loges CIB jo 5,05 bas wlive o] ol og,0s8 bas slaools aue5 Lol Judow alosl 5l

A 08 5] askad ja sl (53l 258 sbaysesl mls 4o

Jo S0 59y poe b gyui8 s ,Ld Bos glresld (51 O

plw do Caid e loas, 45 Jlos! JS> mls il PDF jlogas (YF-F) S0 50

z—2lg sl o0l 4l )] Lavools pl Toivcd logad ol jad dy (Slos )57 S Lo yg05] j0 aolgs

Jaiz! I alyy cmiomin (JSi ) o cadools s sla e 0 4 S cl
Al pl Feinn logei b 095 sl Gen. Extreme Value 5 Gumbel Max




T o ylol Judoxi g Wrosls cuisls M

Probability Density Function - Left lane - 1 Year

AN\

0/32

0/28

0/24

0/16

Probability

0/12

0/08

0/04

0 0/8 /6 2/4 32 4 4/8 5/6 6/4 72 8 8/8
Rut Depth

] Histogram — Dagum — Gen. Extreme Value — Gumbel Max — Inv. Gaussian — Lognormal — Weibull

oS (55 g, yoe b 9,008 las slaools pl Foues Jlogai b calises mulgs PDF i (55l (YF-F) USCS

223 o lis ang e IR L @\53 o 3l e «s“i" &b an CDF Souse (YO-F) s

Cumulative Distribution Function

0/9

0/8-

0/7

0/6

0/5

F(x)

0/4

0/3

0/2

0/1

0 0/8 16 2/4 32 4 4/8 s/6 6/4 72 8 8/8
X

— Sample ~— Gen. Extreme Value — Inv. Gaussian ~ Lognormal

Jlo o 555, yee b 008 Las (slaosls xes doluw Jloges b calizee golys CDF immie Jjlp (YO-F) U

gt Jogei b il PDF v (saaglio ,o woad b5l Jlais! J&a> sy Solis Yoons



Mo slosel Coild gy 1 (o prdySllasil g5lwgy (Sl yledh (25 5yl g axdllae

by slass 5,50 51 akiws S8l s (algs CDF  sowie [0 a5 Il 50 .l Sgpien mosls
039 05 s & STz spdise 6)1o0gs Laools me el Jloged o ilise i seie

29 S K08 5T et 5 48,5 )8 o8 (55, 1 chlizie il imie o8BS
sy 5 ool 51 655 0eSiloo Bk 5l Jloio w355 @ (e S Logas 55 (655 e
31 Ghey ol b ogdise pll wilosges S (33lp (2555 lagyge;] ,o &5 @y gend b )lS

50 03938 ol el g o dalss solitul lagyge;l aled Coogas

Goodness of Fit - Summary

Statistic . Rank Statistic | Rank - Statistic | Rank
21 | Gen. Extreme Value 0/0846 5 2/283 1 41/9 9
26 | Gumbel Max 0/0864 6 2/387 2 43/35 12
24 l Gen. Logistic l 0/102 l 18 l 2/504 3 70/01 31
31 | Johnson SB 0/0823 3 2/809 q 41/21 10
38 | Logistic 0/1601 38 7/827 5 e0/47 16
28 l Hypersecant l 0/1679 l 42 | 8/422 6 69/15 l 27
42 . Narmal . 0/1507 . 37 . 8/485 7 81/29 . 36
| 48 . Pert . 0/1362 | 35 . 9/447 8 92/93 . 39
11 | Error | 0/1812 44 l 9/703 9 71/05 32
33 . Laplace . 0/1913 | 45 - 11/24 - 10 - 225/6 47
4 . Cauchy . 0/1297 I 34 . 11/69 - 11 - 146/2 . 43
47 l Pearson 6 l 0/0928 I 11 l 12/0 . 12 . 63/75 1 24
46 | Pearson 6 . 0/0928 12 12/0 - 13 63/75 23
22 . Gen. Gamma . 0/0927 . 10 . 12/02 - 14 - 63/66 22
3 l Burr l 0/1032 I 19 l 12/04 . 15 . 69/56 l 29
2 . Burr . 0/1032 . 20 . 12/04 - 16 - 69/56 28
20 | Gamma 0/0885 7 12/04 17 42/95 11
19 l Gamma l 0/0996 l 15 l 12/16 . 18 . 63/49 21
23 . Gen. Gamma . 0/1003 . 16 . 12/19 - 19 - 63/49 . 20
7 . Dagum . 0/1059 . 23 . 12/21 - 20 - 67/29 . 25
8 | Dagum 0/1059 | 24 12/21 21 67/29 = 26
36 | Log-Logistic ' 0/0984 14 12/54 L 22 69/68 @ 30
40 | Lognormal 0/081 1 12/62 | 23 40/68 6
39 | Lognormal 0/081 2 12/62 24 40/68 5
| 60  Weibull 0/1039 | 21  13/04 | 25  39/63 | 1 |
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Goodness of Fit - Summary

e | momorov | andersen G sauared
Statistic | Rank | Statistic | Rank | Statistic | Rank
38 | Log-Logistic (3P) 0/1111 | 1 a/162 | 4 65/88 | 21
3 | Burr (4P) 0/1112 | 2 aj16 | 3 65/88 | 22
8 | Dagum (4P) 0/1121 | 3 3/934 | 1 69/74 | 26
24 | Gen. Logistic 0/1132 | 4 4/302 | 5 65/92 | 23
53 | Phased Bi-Weibull 0/1133 | 5 | 20/77 | 39 8839 | 33
7 | Dagum 0/1136 | 6 | 3/994 | 2 69/01 | 25
4 | cauchy 0/1176 | 7 | 5/556 | 10 = 90/38 | 34
62 | Wakeby 0/1271 | 8 33/94 | 48 N/A
2 | Burr 0/1273 | 9 | 5/277 | 8  65/81 | 20
33 | Laplace 0/1276 | 10 = 4/454 | 6 = 23/52 | 2
11 | Error 0/1276 | 11  4/454 | 7  23/52 | 1
21 | Gen.Extreme Value | 0/1293 | 12 | 6/317 | 11  64/91 | 15
20 | Gamma (3P) 0/1351 | 13  7/018 | 18  64/87 | 8
16 | Fatigue Life (3P) 0/1356 | 14  6/836 | 16  64/87 | 10
1 | Beta 0/1365 | 15 = 7/153 | 20 = 64/87 | 7
10 | Erlang (3P) 0/1367 | 16 | 7/027 | 19  64/87 | 11
42 | Lognormal (3P) 0/1368 | 17  6/701 | 14  64/87 | 12
23 | Gen.Gamma (4P) 0/1369 | 18  6/792 | 15 = 64/87 | 9
48 | Pearson 5 (3P) 0/1373 | 19  6/582 | 13 = 64/88 | 14
50 | Pearson 6 (4P) 0/1373 | 20  6/582 | 12  64/88 | 13
22 | Gen.Gamma 0/1484 | 21  7/933 | 23  64/83 | 4
39 | Log-Pearson 3 0/1509 | 22 | 31/52 | 45 N/A
49 | Pearson 6 0/1513 | 23  8/076 | 24  64/84 | 5
64 | Weibull (3P) 0/1513 | 24 | 10/35 | 32  82/35 | 31
19 Gamma 0/152 | 25  8/363 | 26 64/84 | 6
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Goodness of Fit - Summary
Kolmogorov - Anderson

Distribution Smirnov Darling
Statistic | Rank | Statistic | Rank Statistic Rank

Chi-Squared

#

62 Wakeby o/ooae | 1 4/501 | 5 80/37 15
4 | cauchy 0/1057 | 2 | sS/0s2 | 8 | 80/45 | 16
' 24 | Gen. Logistic 'o/1088| 3 24 | 1 sa/t | 8
7 | Dagum 0/1115 | 4 4/55 | 6  64/29 | 10
8 | Dagum (4P) Co/1126 | 5 4jass 4 64/31 | 11
2 | Burr 0/1126 | 6 aj782 | 7 | 64/17 | 9
' 38 | Log-Logistic (3P) 0/1137 | 7 4/a68 | 3 64/31 | 12
3 | Burr (4P) Lo/1147 | 8 4/121 2 59/45 | 7
21 | Gen.ExtremeValue | 0/1228 | 9  6/322 | 12 39/77 1
49 | pearson 6 | 0/1266 10  6/647 @ 17  54/48 4
50 | Pearson 6 (4P) 0/1278 | 11 6/263 | 11 54/55 | 6
48 | Pearson 5 (3P) Lo/1279 | 12 6/263 10 54/55 5
19 | Gamma ' 0/1283 | 13 6/779 | 21 54/47 3
22 | Gen. Gamma | 0/1286 14  6/695 19 134/9 | 32
42 | Lognormal (3P) 0/1204 | 15 /373 13 1350 | 37
31 | Johnson SB 0/1296 16 | 6/543 16 80/36 ': 14
23 | Gen. Gamma (4P) | 0/1303 | 17  6/457 14 13500 | 36
' 26 | Gumbel Max ' 0/1307 18  6/755 20  80/61 | 17
1 | Beta o/1311 19 6/8 | 22 1350 | 34
16 | Fatigue Life (3P) /1311 | 20  6/495 @ 15 135/0 | 35
37 | Log-Logistic Co0/132 | 21 5/602 | 9 os5/01 | 22
' 20 | Gamma (3P) | 0/1335 22  6/669 18 = 134/9 | 33
29 | Inv. Gaussian 0/1346 23 7/147 24 a4 | 2
39 | Log-Pearson 3 0/1399 | 24  7/245 26 134/7 | 30
18 | Frechet (3p) | 0/1402 | 25  7/173 | 25  104/6 | 25
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# Distribution Smirnov Darling Nmeanare
Statistic | Rank . Statistic | Rank Statistic Rank
31 | Johnson SB 0/0581 1 1/264 6 30/18 2
62 | Wakeby 070593 2 28/45 51 N/A
- 10 - Erlang (3P) . 0/0593 . 3 1/393 - 18 . 29/28 . 1
- 19 | Gamma 070625 | - 1/652 22 52/76 | 31
15 | Fatigue Life 0/0641 5 1/191 1 30/87 3
36 | Log-Gamma 0/0652 6 1/347 16 45/45 22
- 47 - Pearson 5 | 070655 | 7 1/514 | 21 | 48/4 | 25
. 1 | Beta 070659 | 8 1/385 17 | 37/14 | 6
- 23 | Gen. Gamma (4P) . 0/0659 . 9 1/33 | 15 - 37/17 . 7
25 - Gen. Pareto | 0/066 | 10 51/09 - 53 | N,fA.
| 20 . Gamma (3P) | 0/0664 | 11 1/396 | 19 | 37/14 | 5
- 41 | Lognormal 0/0671 . 12 1/219 2 38/12 . 15
- 6 | Chi-Squared (2P) | 0/0673 | 13 2/534 - 30 | 51/88 | 30
39 . Log-Pearson 3 | 0/0678 | 14 1/291 . 7 | 38/04 | 12
- 16” Fatigue Life (3P) . 0/0678 . 15 1/3 | 9 . 38/02 . 10
- 30 | Inv. Gaussian (3P) 0/0679 | 16 1/304 11 38/0 | Q
. 18 | Frechet (3P) 0/068 | 17 1/234 . 3 | 58/73 | 36
5 | Chi-Squared . 0/0681 . 18 1/883 - 27 . 44/25 . 21
22 | Gen. Gamma | 0/0686 | 19 1/705 - 23 | 37/27 | 8
. 49 | Pearson 6 070691 | 20 1/3 10 38/08 | 14
- 42 | Lognormal (3P) . 0/0691 . 21 1/304 - 12 . 38/08 . 13
29 - Inv. Gaussian | 0/0697 | 22 1/237 - 4 | 38/02 | 11
21 . Gen. Extreme Value | 0/0699 | 23 1/262 . 5 | 38/16 | 18
50 | Pearson 6 (4P) 0/0705 | 24 1/315 13 38/14 16
- 48 | Pearson 5 (3P) | 0/0705 | 25 | 1/315 - 14 | 38/14 | 17
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Abstract:

The occurrence of a variety of failures in a flexible pavement system accounts for a major
part of maintenance costs, so that pavement designers fail to deal with the downtime of
the pavement, used failures as a pavement response directly in design. It is possible to
improve the design method if failure causes by incorrect design. Basically, the occurrence
of a failure is a random phenomenon; therefore, a random phenomenon is investigated
through probable methods. The main focus of this research is the reliability method that
used as a new method that has changed most of the regulations in recent decades. Also
due to the limited possibilities of this research, only rutting was considered for reliability
evaluation methods. In this research, field observations is used. For this purpose, a road
axis is selected and the parameters of the input design of the pavement, such as load,
climate conditions, conditions of construction and implementation, drainage conditions
and material properties, are constant, The rut depth as a rutting intensity index, in Speed,
slow lines, and in sections of pavement with one to four years old AC overlay is taken.
The analyzes were carried out in four stages. Descriptive statistics analysis in the first
stage, goodness of fit analysis to find data distribution in the second stage and in the third
stage, after the definition of limit states, reliability analysis was performed. Two limit
states are defined based on the average intensity and high intensity of the rut depth. The
results of reliability analysis are effective in determining the exact time of rutting. In the
final stage of the analysis of this research was to investigate the uncertainty of rutting
reliability index with the Monte Carlo simulation method. The simulation results showed
that the reliability analysis performed are correct. At the end of the study, a probabilistic
model is introduced that predicts the growth of the rut in the coming years.

Keywords: Flexible pavement, Rutting, reliability analysis, Monte Carlo simulation,
probabilistic model.
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