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DEVELOPMENT OF A PAVEMENT MAINTENANCE PLANNING SIMULATION
PROGRAM BASED ON DETERIORATION PREDICTION

Taku MATSUBAYASHI Kazuya AOKI
Naoto SAKITA Kiyoyuki KAITO

Synopsis:

This study developed a Deterioration Prediction-Based pavement maintenance planning simulation program in
response to the growing need for efficient and strategic infrastructure management under population decline and
fiscal constraints. Developed using Python, the program employs a Markov deterioration hazard model and
Monte Carlo simulation to predict future pavement deterioration and evaluate maintenance costs and service
levels. Two models were implemented: a generic municipal model and a toll-road model incorporating
performance indicators and decision-making processes used in practice. Sensitivity analyses were conducted by
varying maintenance budget levels and deterioration rates to examine the program's applicability to budget
planning, service level management, and maintenance strategy evaluation. The results confirmed theoretically
consistent trends, with pavement conditions improving as maintenance budgets increased and deteriorating as
deterioration rates increased.
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