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Dynamic Response of Pavement Based on Random Dynamic Load of Vehicle
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Abstract

In order to study the influence of the random dynamic load of vehicles on the performance of half
rigid asphalt road, the driving dynamic model of heavy truck was established by SIMPACK and each
dynamic normal tyre force was extracted. A 3-D finite element analysis ( FEA) model of half rigid asphalt
road was established, and the dynamic responses of half rigid asphalt road under random dynamic load
was analyzed. The results showed that the stress change of half rigid road was relative to the number of
axles. When the wheels of a triaxial vehicle ran over the road in turn, the stress of each layer changed
abruptly three times, and the maximal stress appeared when the middle axle and rear axle ran over.
Within the vehicle driving region, the maximal press and tensile stress of each point on the pavement
varied with the changes of driving distance and dynamic normal tyre force. The varied frequencies of the
vertical stress, horizontal stress, transverse stress and horizontal shear stress of the points on the central
line of the wheel track were similar to the varied frequency of the dynamic normal tyre force of middle and
rear axles; and the varied frequency of transverse shearing stress were similar to the dynamic normal tyre
force of front axle. However, the varied frequency of transverse shear stress of the points on the edge of
wheel track was similar to the dynamic normal tyre force of middle and rear axles.
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Tab.1 Vehicle parameters

ZH BE
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#5% J/ kg 10 990
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R AR RPN 59 050
W 2 ) Al v /KN 190 850
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T 3T O =/ mm 1 300
A/ mm 5865 + 1350
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J& % %8 B/ mm 1 847
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Fig.1 Vehicle driving dynamics model
S 37 U 7 750 T8 4 6 2 60 ke
A AT B AE B g 1T b 4% b 42 5 1Y 48 iR 0k 1 A
73 (O 35 B R DL, A 28 O 2% B A9 40 m)
(K2).

o, —Hife

-20

FMEEH AN
s
=

8055733

40 45 50 55 60 65 70
AT L/m

2 Bk AR D £

Fig.2 Vehicle dynamic normal tyre force curves
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Tab.2 Parameters of road model
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SRR
8/m E/MPa v /kg-m’3 /%
Wi T 2 0.18 1200 0.35 2613 0.05
2B NI 52 0.20 1100 0.35 2083 0.05
EWIMERIZE 020 400 0. 40 1932 0.05
432 7.42 50 0. 40 1926 0.05
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Fig.3 Road finite element model and loading mode
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Fig.4 Stress — time history curves of pavement
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Fig.5 Maximum stress of points on the pavement
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