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Context
 4,200 km road network under growing demographic and traffic pressure.

 A vital role in daily mobility, freight transport, and territorial cohesion.

 Accelerated pavement ageing driven by rising heavy vehicle traffic.

Over a decade of proactive low-carbon maintenance (reclaimed asphalt pavement 
reuse, warm/cold mix asphalt, innovative techniques).
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Comparative analysis and decision-support tool
 Comparative analysis of maintenance scenarios (service levels, GHG emissions, financial costs).
 Assessment of key GHG reduction levers.
 Recommendations for revising the maintenance policy

The initial results highlight the difficulties of achieving the GHG reduction target while maintaining 
service levels over the long term.

Outlook following this study
To continue this study

 Estimate the effort required on the main decarbonization levers (increasing 
RAP content, lowering asphalt mix production temperature, and increasing 
the use of emulsion-treated bases, emulsion asphalt mixes, or surface 
dressing) to achieve the GHG reduction target.

 Increase the number of representative sections modeled for better
estimation of structural pavement condition beyond 2050.

 Update the materials database with representative materials (RAP ratio 
average, hot/warm mix, average transport distance) and low-GHG 
alternatives.

Challenges
 Achieve a 20% reduction in greenhouse gas (GHG) emissions from road maintenance 

activities by 2030 compared to 2019, as a milestone on the pathway to carbon 
neutrality by 2050.

Maintain the level of service of the road network while limiting financial costs for the 
local authority.

 Anticipate the end-of-life of a road network predominantly built between 1965 and 
1990 by prioritising rehabilitation to prevent maintenance backlog.
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A statistical model for flexible 
pavements

 Built using 50 years of maintenance 
work history.

 Calibrated using road condition data 
collected by the network manager.

 Applied to low traffic road classes (A-
roads T4–T5 and all B-roads).

Advantages:
Simple gaussian model derived directly 
from historical data

Limits :
Not explicitly based on the physical 
degradation mechanisms of the pavement

A mechanistic model for treated-base 
pavements

Developed in accordance with 
pavement reinforcement guidelines 
(ALIZE-LCPC).

 Calibrated using selected 
representative sections with well-
documented histories.

 Applied to high traffic road classes (A-
roads T0-T3).

Advantages :
Enables calculation-based estimation of 
segment end-of-life

Limits :
Requires extensive historical data to 
calibrate sub-models

2 – Apply maintenance 
models on road segments
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