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Review on detection and prediction methods for pavement skid resistance
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Abstract: The relevant achievements and progress of skid resistance performance of pavements
were systematically reviewed based on three aspects: mechanical mechanism, detection methods,
and prediction models. The friction mechanism of pavement skid resistance was introduced based
on the traditional Coulomb friction law, and the factors influencing the skid resistance were
summarized based on road surface, tire, and contact environment. The direct and indirect
measurement methods of skid resistance were evaluated, and the difficulties of road-surface
texture detection and test data preprocessing methods were analyzed. The advantages and
disadvantages of the skid resistance prediction methods, including traditional empirical statistical
models, mechanical models, and machine learning, were compared and analyzed. Analysis results

show that many factors influence the skid resistance of pavements, and it is difficult to describe
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Thus, further

investigations are required to reveal the friction mechanism toward the contact interface with the

the mechanical behavior of the third body between rubber and rough surface.

lubrication medium. For the single function and high cost of the direct detection of skid
resistance, surface texture detection using automatic high-speed noncontact measurements will be
more in line with future intelligent integrated requirements. However, high-precision and large-
range detection and data cleaning are still bottlenecks that need to break through. Compared to
the existing prediction models, the tire-pavement contact characteristics are weakened by the
empirical statistical model and machine learning, resulting in a lack of scalability in the prediction
model. The implementation of the finite element simulation model method is expected to reveal
the friction mechanism under complex physical fields to develop a more precise and efficient model
for predicting the skid resistance of pavements. 1 tab, 13 figs, 89 refs.
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Fig. 1 Adhesion coefficients under different slip ratios of tire
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Fig. 2 Tire-pavement {riction mechanism
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Fig. 3 Influencing factors of skid resistance
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Fig.4 High-speed automatic detection system of

road surface condition
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