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Fig.1 Simplified calculation model for contact surface of
radial tire - pavement structure corresponding to the
standard axle load BZZ - 100
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Tab.1 The parameters for contact surface of radial
tire-pavement structure corresponding to the standard
axle load BZZ -100

BaTE kPa/fi 8 kN L,/mm  L,/mm  L;/mm B /mm
700/25 176.0 222.4 235.8 20.5
B,/mm B;/mm  §/mm  S,/mm

32.0 44.0 10.0 8.0
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Fig.2 3 - D contact stress for contact effect of

tire-pavement structure
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Tab.2 Main calculation parameters

B E s 2
*H 1 2 3 4
%A PHERELHEZ THBRAEE REBRARER + #
}Lflx’ijz/m 4.50 x0.20 x 10. 00 4.50 x0.15 x 10.00 4.50 x0.60 x 10.00 10.50 x9.00 x 16.00
AR E/MPa 1200 1 000 300 35
AR v 0.25 0.35 0.35 0.40
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Fig.3 3 -D finite element model of contact effect

of tire-asphalt pavement structure
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Fig.4 Mises stress of contact effect of tire-asphalt -08

pavement structure o
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J2HBEASH HS RE-DEEEEMEENEA
BS5 ek -hERmEmmENAaEN s Fig.5 Shear stress of contact effect of tire-asphalt
BESamMEk @ S(a)al &, 7 7, BB pavement structure
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Numerical Analysis on Contact Effect of Tire-Asphalt Pavement Structure

GUO Hong-bing'?, WANG Ning®, LV Guang-yin'**

(1. School of Highway, Chang’ an University, Xi’an 710064, China; 2. Department of Highway Engineering, Shaanxi College
of Communication and Technology, Xi’ an 710018, China; 3. Urban Planning & Design Institute of Shenzhen, Shenzhen
518034, China; 4. CAAC Shenzhen Safety Oversight Bureau, Shenzhen 518128, China)

Abstract; According to the problem of the contact effect of tire-asphalt pavement structure, the analysis accu-
racy of the simplified two-round model based on the traditional multi-layer elastic theory is very limited. In or-
der to analyze the practical contact effect of tire-asphalt pavement structure, by using of the 3-D finite element
method, under the action of non-uniform 3-D load, mises stress, shear stress and tensile stress of a typical as-
phalt pavement structure has been analyzed. The results show that, under the action of non-uniform 3-D load,
there are a high level of shear strain energy and greater shear stress in the tire edge of the typical asphalt pave-
ment structure, there are five peaks of tension stress in the transverse five rectangular contact area of the tire-
asphalt pavement structure, its mechanical response is very different from that of the round uniform load.

Key words: road engineering; contact effect; 3-D finite element; vehicles load stress; contact shape; 3-D

contact pressure



