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Methodology of a Probabilistic Pavement Performance

Prediction Model Based on the Markov Process
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Abstract

Pavement Management System has a special purpose that the rehabilitation strategy applied on
pavement should be executable in view of technical and economical point after new pavement open to
the traffic. To achieve that purpose. a reliable pavement performance prediction model should be
embeded in the system. The object of this study is to develop a probabilistic pavement performance
prediction model for evaluating asphalt pavements based on the Markov chain concept. In this paper,
methodology of the Markov chain modeling principle is explained, and the application of this model to
asphalt pavement is described. As the results, transition matrics for predicting asphalt pavement
performance are obtained, and also performance life is estimated quantitatively by this system.
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9 0.1235 | 0.4099 | 0.195 0.1565 | 0.115
10 0.0763 | 0.3347 | 01771 ] 0.1702 | 0.2418
11 0.0128 | 0.1145 | 0.3006 | 0.1736 | 0.3984
12 0.0022 | 0.0281 | 0.1258 | 0.2856 | 0.5583
13 0.0004 | 0.0061 | 0.0359 | 0.1365 | 0.8212
14 0.0001 | 0.0012 | 0.0086 | 0.0433 | 0.9469
15 0.0001 | 0.0002 ] 0.0019 | 0.0112 | 0.9867

S S2 T0| &E F0( S U

zﬁ *JEM 100%<1 °l

w°] 93.6 %

B

© 0000000000000 000000O0O0O0DO0O00DO0O0OO0O0DO0OC D

FAE veRH, oA T o FAARE B, C,
D, E 559 #¥7F AR F7l8ly, 124 o F
ANAGEE 7 i g E 559 Byl &
bt Adidez A B, C D 599 ¥£x &
o] A3lEE Aoz Jepyidl. ofs} & Az
A dubE=e] "9 2957071 6 WA 7
el A& zetd o 99 A A9 f94
o] 9l Aoz ek 4 9o

A 6-"} 13 7& vasE o, 5] F
< A% 3% 6l ASEFH EsE mZAAA
of T4% QF 9.6Wdld Hbsl wEFo] @ A%
a8 7oME o 90delet ¢ Axrar 2

W pEe) ASelA ok 0699 LI Aol
A L D L B RIS 2 PR
|HEREA tha WEe] AT AL A WA
A FZaAze AelA BAME B Aol
& A48 A3 2B MCI 2348 A4
Zol AAsA ARRA gl sz, ol
e o52a e FF wAdclHd T & o
R5%g HAELE AGozA I2 4 sk

RN AXG TA FEA S A|2Ee
&4 $94E Frhn] g HA dul
Z5 ¥ 227 9 4325 1984 Al e &
dxd AAd A dacz FTods4d B
v &S QEgr Adsld =Ag As 23z
AL AAAR 50 % B4HE AL FF T
& smoz RIS AL 17 83 o] o



© 0 0000000000000 O0O0O0O00CO0O00O0O0000O00CO0O00CO0Q0O0O0D0O0O00O0GCCOO0O0O0O0O00O0O0O0O0O0O0O00O0aO0 0 0

o)k 2o REN ALY T A
== —w T e
- £ AR A%e T4 49 4349 19
3&4, \sx\ D= 22 AT L 49 A% Wz
I S #AH A%e wqch webd, 24 A Aol
2 o Q P ol 4T TA AE WA foMe
LN
3 N o AT Audgy o}, EIN
o — s~ HDM-4dl 9% 2A4Y 93 g 23 A
N R TR TG At b ML b
Bous &) B &t)
% 8 dul=mE 24tz Ha 28 Y 4 2=
- B T
NG | IEY ek TR AAREL G E o e e
~ _ U ~ —‘ITE— iy -
Shefe] el BT DYPINE FEFOE o D o s e
2| £ gld Al SFo o] 2R 4] 7 L-LO—L o
2 5]00 s} - Nl Sl o ‘_] }g_ —r“]w] EAAE WS o235y sl mlzaz
ARE AN E QAT BER) BE S e 0 e ga
A% 9 A AsAd 20 394 Mg 2 LT T SUE S S e
oAl Al MR MoldRE Wapos % o
A 3449 P o, 2] myehge)  ANT vish 2ol WA 2H 384 24
9% FEEE 7alstd AARR ¥R sheo]  HOlEZE EX HF wg FE3] R
AWY A BARE $7 94 Ao] PyL W @Ok mﬂﬂ 154 o4 =AHE 2ALE)
doz 9Ae TR T4 AANu.  Adtel A AR & 24 delHE =
289 % 9N A3 F3 A Y T 2 HDMA 2o Ehme ozvde By
A HE T4 2L DG B A%el I Epe szz T 4 Ao 2% 3
Ao 8549, wEFel W2 AlM < 967 24 =& 95 Aoladd wE 28
o7 A A A8k B T B QJrE Es o3l 7o
A% sk 23, 478 Foed a5
£8 28 +UAX(DEY O) AEE A
D 2% 40 A2 298 od A4 2q
261 333 137 123 | 854 o8 wWissl= Ex mpgpe] =] Wb gt

| A4 7o g od&3= AR
o o0 0 123 | 123 o5 oheFak W3 29QE WEskT e A
£ e 55 WE g8 dEes Ao %
Aae AaEe) Ned Rew AR )

29 58 TUHSRISY o) 742 k& BRI S vz sl gleE Ae el
302 399 142 124 967 ¥ o, dEQZ i) T4 v A 4AE
L0 401 142 124 667 93k oA} Ao Sa)she)
0 0 142 124 2.66 2) AANE TR ZTLA 2L 98 Ao A
0 24 .
°©oot v 2Re Ego] o4l AulelA Alze] @




3 & HAANA AT £
2A9] 24 A o] ¢

1. Abbas A. Butt. Mohamed Y. Shahin, Samual H.
Carpenter. “Pavement Performance Prediction Model Using
the Markov Process”, TRR 1123, PP 12~19

2.

Alfredo Hua-Sing, Probability Concepts in Engineering
Planning and Design. John Wiley & Sons, PP 113 ~
131, 1984

. Kelvin C. P. Wang, Zohn P. Zaniewski, "Sensitivity of the

Pavement Network Optimization System to its Prediction
Models”, TRB 74th Annual Meeting, 1995

flexible The 4th
International Conference on the Hearing Capacity of
Roads and Airfields, 1994.4

Survival models for pavements,

. Takeyama, vt232 A2 o okrdE Ao 3}

& A, d2ESHE =

135~141

Ho

Z 4208 N-13, 1990, pp

. T. S. Vepa, K. P. George. A. Raja Shekharan. "Prediction

of Pavement Remaining Life", TRR 1524,
1996

. Xin Chen, Stuart Hudson,” Development of New Network

Optimization  Model for  Oklahoma
Transportation”. TRR 1524 , PP 103~108
A, “Markovian SAMNZHIHS o] EEa|HY
SEH FoiRd Jie | ubalehel =F.1999
SRV ed TN HDM-4 B EIEM 2Ao7” dut
x4 F2] AN 7R IA 32000

(A4 2002. 7. 3D

Department  of

4opot 10 o
4

4
bt



