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Dynamic Evolution Characteristics of Water Film Thickness on Multi-

lane Expressway Pavements

WANG Hongyu', WU lJian’, HE Enhuai’, HE Yunyong °, GAO Jianping'
(1. School of Civil Engineering, Chongqing Jiaotong University, Chongqing 400041, China; 2. Sichuan Chengluying Expressway Co.,
Ltd., Yaan 625008, China; 3. Sichuan Highway Planning, Survey, Design and Research Institute Co., Ltd., Chengdu 610041, China)

Abstract: Relying on a certain expanded two-way eight-lane expressway in the southwest region, and based on the
parameters such as the mainline design, climatic conditions and traffic operation status, the water film thickness of
different lanes is calculated through multi-element theoretical formulas, and the water film thickness and aquaplaning
risk of multi-lane expressways under heavy rainfall conditions are analyzed. The research results show that the water
film thickness of the outer lanes is significantly higher than that of the inner lanes due to the longer drainage path and
smaller synthetic slope. When the rainfall intensity is 178 mm/h, the water film thickness of the outermost lane reaches
2.494 mm about three times that of the inner lane, far exceeding the critical value of 1.2 mm for aquaplaning. When the
rainfall intensity is 60 mm/h, the water film thickness of the permeable asphalt pavement is 36% lower than that of the
ordinary pavement, and the increase is suppressed by 20%~30%. Based on the mapping relationship between water film
thickness and aquaplaning speed, a lane-specific speed limit strategy is proposed, that is when the rainfall intensity is 60 ~
150 mm/h, the speed limit for the outer lanes is 60~80 km/h, and for the inner lanes, it is 90~110 km/h, and in extreme
rainfall conditions, the speed limit for the entire area is reduced to 60~80 km/h. Combined with permeable pavement,
the risk of aquaplaning can be further reduced, providing a basis for drainage optimization, traffic control and safe
operation of multi-lane expressways in rainy days.

Keywords: road engineering; multi-lane expressway; water film thickness; aquaplaning speed; lane-specific speed limits
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