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1-COLAS

The study of road infrastructure lifespan depends on both the long-term inspection strategies and the availability of
historical performance data. Very few datasets can capture the complexity of degradation processes and their causes over
extended periods, which is essential for developing preventive maintenance models. The Long-Term Pavement
Performance (LTPP) program is one such resource, comprising over 2,500 road sections (in the U.S. and Canada)
monitored since the 1980s.

The literature offers various maintenance models—from age-based linear regression to Bayesian processes—these are
often trained on a few roads section number and designed to address a limited number of pathologies.

This study introduces a method capable of analyzing many road sections over time, tracking multiple pathologies (from
cracking to surface roughness), and their causes (weather conditions, traffic). The method unfolds in four steps:

1. Data preprocessing: Identifies periods of consistent inspection and uses the OPTICS algorithm to fill in missing
data.

2. Data classification: Combines UMAP and OPTICS algorithms to cluster road sections with similar degradation
patterns.

3. Lifespan modeling: Uses the MCEM algorithm to associate each pathology with a Weibull distribution,
estimating when degradation becomes critical (e.g., 20m of cracks per 150m).

4. Maintenance modeling: Applies an age-based preventive maintenance strategy to generate multi-year
inspection and intervention schedules.

The study focuses on flexible bituminous pavements. Five clusters are identified. For each, road degradation is analyzed
by pathology. The critical age marking excessive degradation is estimated. A maintenance model aligned with industrial
practices is proposed, but integration with a task grouping algorithm is needed to optimize intervention planning.

The current model is sufficient to plan maintenance only if an inspection strategy is maintained. Improvement includes
summarizing all degradation evolution models; aggregating maintenance schedules; incorporating qualitative or non-

standard measurements; adapting to irregular inspection strategies.
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