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Distribution Characteristics of Contact Stress between Vehicle Tire and
Road Surface and Mechanical Model

SONG Yong', LIANG Yan-long®, MA Xue-jun’, ZHANG Yao®

(1. Highway Administration Bureau, Henan Provincial Department, Zhengzhou Henan 450016, China;
2. School of Transportation, Southeast University, Nanjing Jiangsu 210096, China;
3. Beijing Jiaoke Transport Consultants Ltd. , Beijing 100191, China)

Abstract: In order to study the effect of heavy traffic on asphalt pavement performance, we researched the
distribution characteristics of the contact stress between tire and road surface. The contact is impacted by
situation of tire and road surface. Using the mechanical method, and comprehensively considering the tire
structure type, tire tread, tire pressure, tire vertical load, vehicle speed, tire working status, pavement
surface texture, and dry and wet conditions, we analysed tire-pavement contact shape, contact stress
direction combination and contact stress distribution characteristics, and simplified the load model through
mathematical derivation. Assuming that the contact surface is rectangle when the vehicle speed is steady,
considering the correction factor of tire-pavement contact stress, we established a new 3D tire-pavement
contact stress mode, which is advantageous to analyse the distribution characteristics and influencing factors
of contact stresses in vertical, horizontal longitudinal and horizontal transverse directions.
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Fig.1 Vehicle tire print and distribution of contact

stress on pavement
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