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Discussion on the Demand and Durability of Agricultural Roads in
Farmland Consolidation Areas
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Abstract

The quality and lifespan of agricultural roads directly affect the efficiency and quality of
agricultural product transportation, which in turn significantly impacts agricultural production
activities and economic returns. Typically, the thickness of asphalt concrete pavement on
agricultural roads is 5 centimeters, with a designed service life ranging from approximately 7
to 10 years. However, with the advancement of agricultural modernization, particularly the
widespread use of large agricultural machinery and the development of cold chain logistics, the
challenges faced by agricultural roads are increasing. The frequent passage of heavy vehicles
has exacerbated the pressure on road surfaces, making it difficult for some agricultural roads to
withstand the current traffic loads, thereby accelerating their deterioration and damage.
Therefore, for agricultural roads with high heavy traffic volumes, it is necessary to re-evaluate
their design strength and consider whether the pavement structure needs reinforcement to meet
future demands. The service life of agricultural roads is also a critical consideration in future
planning and design, serving as a reference for prioritizing road improvement projects within

farmland consolidation areas.

This study integrates data from historical surveys on farm road damage and traffic volumes.
The Pavement Condition Index (PCI) was utilized to assess the condition of agricultural roads
over the years, analyzing a total of 1,308 samples. The findings indicate that moderate to severe
damage typically occurs after 7-8 years, with PCI values dropping below 50. For the traffic
volume analysis, 169 samples of agricultural roads were surveyed, revealing that after
approximately 7 years of service, rut depths reach a critical value of 19 mm. Both of the above
data show that the overall serviceability of agricultural roads significantly diminishes after
about 7 years of use. Additionally, this study employs real traffic volume observation data and
incorporates it into an analytical model, correlating it with rut depth statistics. The analysis
shows a relationship between asphalt concrete pavement rut depths and axle loads. The results
from field surveys indicate that agricultural roads no longer provide adequate serviceability

after 7 years of use.

This study suggests establishing a comprehensive grading system for future improvements
based on the relationship between low, medium, and high traffic volumes and the corresponding
rut depth. Such a grading system would facilitate the rapid identification of farm road projects
that require urgent repair and improvement based on current traffic conditions, thereby
enhancing the efficiency of road maintenance and the precision of resource allocation. It is
desired that this study will contribute to the further refinement and optimization of agricultural

infrastructure within farmland consolidation areas.

Keywords: farmland consolidation area, traffic volume, service life, agricultural road
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