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Pavement Performance Prediction of Highway Based on the
Decay-Markov Prediction Model

WU Zhaorong, LI Xiujun, LI Mengchen, XU Guangxiao

(School of Environment and Architecture , University of Shanghai for Science and Technology » Shanghai 200093 , China)

Abstract: In the forecasting process of pavement performance indicators, there is usually the error
fluctuation between the predicted value and measured value because of using different maintenance
methods. In order to solve this problem, the prediction model based on the standard decay equation
suggested by Professsor Sun Lijun of Tongji University was taken as the basis of prediction model for
forecasting the performance variation of a certain number of sections on the Jiaxing part of S101 provincial
road. According to the data about the pavement structure,its thickness and the volume of traffic, the weight
values of pavement surface condition index (PCI) and riding quality index (RQI) which are the most
dominant among the commonly used pavement quality indices (PQI) were predicted. The predicted data of
decay equation were further revised by adopting the Markov transfer matrix method. which provides a

reliable basis for the next maintenance decision.
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Fig.1 Decay curve of pavement performance with

different combinations of a,f
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Tab.1 Regression parameter values of the

PCI decay equation
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Tab.2 Asphalt influence coefficient
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Tab.3 PCI predicted data of the decay equation

. ETERS R DG S Y/

Fh [ /4¢  B£/cm 0.01 mm B “ B Ll
2006 1 16.7 34.5 5788 8.7313 0.947 7 99.97
2007 2 16.7 34.5 5905 8.690 2 0.947 2 98.37
2008 3 16.7 34.5 6022 8.650 1 0.946 7 93.48
2009 4 16.7 34.5 6142 8.609 9 0.946 2 86.95
2010 5 16.7 34.5 6265 8.569 8 0.9457 80.23
2011 6 16.7 34.5 6391 8.5297 0.9452 73.91
2012 7 16.7 34.5 6518 8.4903 0.944 7 68.21
2013 8 16.7 34.5 6649 8.4506 0.944 3 63.12
2014 9 16.7 34.5 6782 8.4113 0.943 8 58.61
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Tab.4 Regression parameter values of the

RQI decay equation

BVEE-24 a b @ d
A 19.492 0.339 -0.038 -0.019
B 0.368 6 0.350 -0.064 -0.050
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Tab.5 RQI predicted data of the decay equation

AE 2 I (] / 4 A B RQI

2006 1 34.053 6 0.475 1 100.00
2007 2 34.027 7 0.474 5 99.97
2008 3 34.002 3 0.473 9 99.54
2009 4 33.976 8 0.473 3 98.21
2010 5 33.951 2 0.472°7 95.96
2011 6 33.925 6 0.472°1 93.07
2012 7 33.900 2 0.4715 89.81
2013 8 33.874 6 0.470 9 86.39
2014 9 33.849 1 0.470 3 82.95
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Tab.6 Comparison between the measured value and the

calculated value by PCI decay equation

ARy PCIL PCI, R 53
2006 99.55 99.97 -0.42 -0.43
2007 97.34 98.37 -1.03 -1.06
2008 94.40 93.48 0.92 0.98
2009 86.12 86.95 -0.83 -0.97
2010 82.00 80.23 1.77 2.16
2011 74.45 73.91 0.54 0.72
2012 70.50 68.21 2.29 3.25
2013 64.20 63.12 1.08 1.69
2014 60.45 58.61 1.84 3.05
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Tab.9 Comparison between the measured value and the

x100% = 1%

calculated value by RQI decay equation

Ay S E T {E R Wi BE
2006 99.97 100.00 -0.03 -0.03
2007 99.68 99.97 -0.29 -0.29
2008 98.89 99.54 -0.65 -0.65
2009 97.89 98.21 -0.32 -0.32
2010 96.20 95.96 0.24 0.25
2011 93.35 93.07 0.28 0.30
2012 88.78 89.81 -1.03 -1.16
2013 86.41 86.39 0.02 0.03
2014 83.32 82.95 0.37 0.45
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