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MODELING PAVEMENT DETERIORATION PROCESSES BY POISSON
HIDDEN MARKOV MODELS

Le Thanh NAM, Kiyoyuki KAITO, Kiyoshi KOBAYASHI and Ryosuke OKIZUKA

In pavement management, it is important to estimate lifecycle cost, which is composed of the expenses
for repairing local damages, including potholes, and repairing and rehabilitating the surface and base
layers of pavements, including overlays. In this study, a model is produced under the assumption that the
deterioration process of pavement is a complex one that includes local damages, which occur frequently,
and the deterioration of the surface and base layers of pavement, which progresses slowly. The variation
in pavement soundness is expressed by the Markov deterioration model and the Poisson hidden Markov
deterioration model, in which the frequency of local damage depends on the distribution of pavement
soundness, is formulated. In addition, the authors suggest a model estimation method using the Markov
Chain Monte Carlo (MCMC) method, and attempt to demonstrate the applicability of the proposed
Poisson hidden Markov deterioration model by studying concrete application cases.
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