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Analysis of Stress and Drainage Characteristics of Water Film between Tire and

Road Surface and Influence of Groove Parameters
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(1.Shandong Provincial Communications Planning and Design Institute Group Co., Ltd., Jinan, Shandong 250101, China;

2.College of Civil and Transportation Engineering, Hohai University, Nanjing, Jiangsu 210098, China)

Abstract: In order to study the stress characteristics of water film on cement concrete road surface under the
action of the tire and the influence of grooves, the finite element model of tire-water film-road surface was
constructed using SolidWorks and Ansys Workbench. Based on computational fluid dynamics (CFD) control
equation and fluid-structure coupling theory, the flow law of water film on road surface under the action of the
tire and the influence of water film thickness, driving speed, groove width, groove spacing, and groove
direction on the hydrodynamic lift of tire were analyzed. The results show that the hydrodynamic lift of the tire
increases with the increasing water film thickness. The hydrodynamic lift increases obviously as the water film
thickness exceeds the tread depth of the tire. The hydrodynamic lift of the tire can be reduced effectively by
increasing the groove width and decreasing the groove spacing. The drainage performance of transverse
pavement grooves is better than that of longitudinal pavement grooves under the same groove parameters, and
the effect of the former in reducing the hydrodynamic lift is better.
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Figure 1 Structure of radial tire
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Figure 2 3D model of tire-water film-road surface
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Figure 3 Hydrodynamic lift at driving speed of 115 km/h
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Figure 4 Distribution of water flow
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Figure 5 Hydrodynamic pressure of water film at

different heights(unit:Pa)
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Figure 6 Hydrodynamic pressure and hydrodynamic lift
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