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Numerical Simulation of Tire

Partial Hydroplaning on Flooded Pavement

HUANG Xiaoming'", LIU Xiuyu', CAO Qingqing', YAN Tianhao',
ZHU Shengze', ZHOU Xingling®
(1. School of Transportation, Southeast University, Nanjing 210096, China;
2. School of Automobile and Traffic Engineering, Wuhan University of Science and Technology, Wuhan 430081, China)

Abstract: To investigate the mechanism of tire-pavement partial hydroplaning, finite element numerical
method was applied to establish 175-70-R15 tire model and water-air composite model. Coupled Eulerian-
Lagrangian method was applied to establish the three-dimensional numerical model of patterned inflation
tire hydroplaning. The simulation investigated the influence of water film thickness and tire velocity on the
mechanical responses of tire and discussed the impact of tire motion state on the partial hydroplaning
process. The results show that, with the thicker water film, the water lifting force increases, while the
longitudinal force provided by pavement decreases, which means that the tire enters into the complete hy-
droplaning earlier, With the increase of tire velocity, the longitudinal water drag force increases, which oc-
curs more obviously when the water film becomes thicker. The relationship between water lifting force and

water film thickness and tire velocity is regressed into an equation. It is determined that tire with ABS en-
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ters complete hydroplaning earlier than that in free rolling statement.

Key words: pavement engineering; tire hydroplaning numerical model; coupled Eulerian-lLagrangian

method;partial hydroplaning; water flow vertical lifting force
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Fig. 1  Cross section of tire profile
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Fig. 2 Partial three dimensional tire
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Fig.3 Footprint at tire pavement interface
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Fig. 7 Hugoniot impact fitting curve of water
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Fig. 8 CEL method used in tire hydroplaning simulation
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