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Equivalence about different shapes of wheel loads with influence area
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Abstract: In order to study the equivalence of wheel load in different shapes, by means of fi-
nite element numerical simulation analysis, the mechanical response of asphalt pavement
under different shape wheel load is obtained, and the load influence region of square wheel
load, rectangular wheel load and circular wheel load are studied from three directions of
pavement cross—section, driving and road depth respectively. The stress and displacement
values of the three were compared from the influence of the region. The results show that
the mechanical response of three kinds of wheel load is very close to the surface, and the
load influence area has good repeatability, three kinds of wheel load have good equivalence,
because the grid partition and so on need to choose the equivalent wheel load of circular
wheel load, both the square wheel load and rectangular wheel load are feasible.
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Table 1 Parameters of pavement structure layer 18.9 cm X 18.9 cm, 357.21
Jem MPa cm?, 32 cm;
4 1 506 0.28 24 cm><15 cm., 360 szy
10 1500 0.30 32 cm, 0.7 MPa,
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Fig. 6 Mesh division under circular load
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Table 2 Reference point selection table in x direction
x Mises S Sas S U, U;
100 0.035 627 0.031 245 —0.006 06 —0.000 100 0.002 350 —0.312 5
200 0.036 580 0.029 575 —0.008 91 —0.002 350 0.004 706 —0.315 2
300 0.036 663 0.026 911 —0.012 36 —0.002 040 0.006 997 —0.319 2
400 0.038 210 0.022 982 —0.017 80 —0.000 210 0.009 217 —0.325 1
500 0.044 621 0.018 922 —0.026 57 0.001 181 0.011 137 —0.333 0
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Table 3 Data calculation table in x direction
Mises Su U,
0.014 9 0.073 8 0.985 0 0.004 6 0.116 9 0.964 3 5.664 65E—06 0.002 5 0.999 1
0.017 8 0.109 4 0.971 6 0.008 6 0.059 6 0.993 1 3.737 31E—05 0.003 0 0.996 3
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Table 4 Data calculation table in Y direction
Mises S U,
0.009 3 0.030 1 0.987 2 0.000 2 0.090 7 0.971 0 3.203 SE—05 0.002 2 0.999 2
0.006 8 0.067 5 0.934 3 0.005 3 0.094 1 0.951 1 3.267 TE—05 0.002 5 0.997 8
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Table 5 Data calculation table in 2 direction

Mises

Sas Us

0.000 8 0.031 4 0.991 3 0.002 5

0.000 9 0.073 7 0.969 9 0.002 8

0.020 3 0.999 0 0.025 2 0.047 3 0.999 9

0.030 0 0.998 8 0.026 8 0.049 4 0.999 9
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