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Abstract

The most prominent issue in the operation of municipal roads is the issue of ruts, which has a signifi-
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cant impact on road quality and vehicle safety. This time, several representative roads in Wenzhou
were selected for investigation and analysis of rut conditions. Drill core sampling was conducted on
them to conduct an in-depth analysis of the causes of ruts. And as a reference, create correspond-
ing calculation models for various road structure ruts, mainly exploring the impact of axle load
and temperature on ruts. From the results obtained, it can be seen that there is a certain amount
of overload in urban road traffic, and it is positively correlated with the depth of ruts. With the con-
tinuous increase of road thickness, temperature also shows a significant positive correlation with
ruts; compared with the single load, the average increase in driver depth under the coupling of load
and temperature reached 22%; finally, based on the model analysis results, preventive sugges-
tions for ruts were proposed from four aspects: enhancing traffic diversion, optimizing grading
design, using anti-rutting agents for mixtures, and watering and cooling in traffic channelization
areas.
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Figure 1. Road rut damage map of the study road section
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Figure 2. Growth of traffic volume for all vehicle models from January to June 2022
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Figure 3. Growth of truck traffic volume from January to June 2022
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Figure 4. Typical temperature changes of Wenzhou on one day in summer
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Figure 5. Geometric model of road surface
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Table 1. Statistics of road ruts
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