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A Study on Numerical Analysis of Flexible Pavements under Moving
Vehicular Loads

* 1
DR R

Park, Seoksoon - Kim, Nakseok

Abstract The important elements in pavement design criteria are the stress and strain distributions. To obtain
reasonable stress and strain distribution, tire contact area and tire pressures are very important. This study
presents a viscoelastic characterization of flexible pavement subjected to moving loads. During the test, both
longitudinal and lateral strains were measured at the bottom of asphalt layers and in-situ measurements were
compared with the results of numerical analysis. A 3-dimension finite element model was used to simulate each
test section and a step loading approximation has been adopted to analyze the effect of a moving vehicle on
pavement behaviors. For viscoelastic analysis, relaxation moduli, E(t), of asphalt mixtures were obtained from
laboratory test. Field responses reveal the strain anisotropy (i.e., discrepancy between longitudinal and lateral
strains), and the amplitude of strain normally decreases as the vehicle speed increases. In most cases, lateral
strain was smaller than longitudinal strain, and strain reduction was more significant in lateral direction.

Keywords Dynamic Load, Isotropic, Viscoelastic, Numerical Analysis, Step Loading
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Relaxation Time ASTM BB1 BB3 BBS5
2.00E+16 24 3 43 20
2.00E+15 21 4 33 18
2.00E+14 52 11 81 44
2.00E+13 106 25 160 92
2.00E+12 229 61 327 198
2.00E+11 487 148 667 421
2.00E+10 1,039 358 1,366 901
2.00E+09 2,223 868 2,820 1,937
2.00E+08 4,800 2,114 5,912 4211
2.00E+07 10,549 5,204 12,772 9,356
2.00E+06 24,025 13,142 29,171 21,726
2.00E+05 58,461 35,112 73,131 54,731
2.00E+04 158,336 104,934 208,563 156,849
2.00E+03 485,750 372,169 662,988 519,301
2.00E+02 1,530,821 1,461,573 2,006,005 1,741,661
2.00E+01 3,712,894 3,971,125 4,261,995 4,400,462
2.00E+00 4,796,417 5,009,645 5,298,626 5,728,214
2.00E-01 5,258,801 4,954,805 5,397,872 5,881,753
2.00E-02 4,376,895 3,596,185 4,296,794 5,636,864
2.00E-03 3,123,855 2,246,248 2,983,849 3,006,029
2.00E-04 2,014,815 1,281,398 1,897,106 1,813,689
2.00E-05 1,227,471 699,100 1,147,922 1,041,308
2.00E-06 722,954 372,040 674,549 581,248
2.00E-07 417,830 195,571 389,934 319,645
2.00E-08 238,869 102,119 223,284 174,334
2.00E-09 135,730 53,145 127,180 94,664
2.00E-10 76,857 27,606 72,220 51,279
2.00E-11 43,436 14,329 40,941 27,742
2.00E-12 24,520 7,433 23,187 14,998
2.00E-13 13,834 3,855 13,124 8,105
2.00E-14 7,802 1,999 7,427 4,379
2.00E-15 4,396 1,036 4,199 2,364
2.00E-16 2,551 552 2,445 1,313

Ec 114,182 99,721 76,863 83,116
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