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Dynamic deformation response of pavement structure
subjected to hidden holes in loess
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Abstract: According to the basic equation of dynamics, using FEM and NEWMARK implicit algorithm, an elastoplastic numerical
analysis is made to analyze the effect of hidden holes in loess on the dynamic deformation response of pavement structure. In order to
reduce the effect of wave reflecting on artificial boundary, transmitting boundary and semi-infinite element are respectively used to
treat the lateral and underside boundaries. The cycle of dynamic load and the diameter and depth of hidden holes in loess are the
mainly considered three factors. Finally, based on the numerical calculation results, their effect laws on deformation response of
pavement structure are analyzed.
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Fig.1 Sketch map of pavement structure
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Table 1 Structure and material parameters

of pavement
grp n TERR OB e cw mnu
fcm / MPa /gecm
fifi) = 15 1400 2.40 0.40 0.25
LEE 20 1000 210 0.40 0.25
THE 20 700 1.70 0.40 0.25
+% 100 80 1.80 0.40 0.30
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Table2 Material parameters of loess ground
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Table 3 Natural vibration frequency and Rayleigh
damping coefficient

W R IR Sk

L, A — — « B
TH /m /m 16 6 By
o 1 20 2.0 1.847 3824 15651 0.0056
Bz, 2 2.0 3.0 1.847 3827 15655 0.0056
3 2.0 4.0 1.847 3823 15650 0.0056
. 1 1.0 3.0 1.847 3824 15651 0.0056
[#] 5 HE VR,
s 2 1.5 3.0 1.847 3.826 15655 0.0056
LR E

3 2.0 3.0 1.847 3827 15650 0.0056
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Table 4 Maximum displacement-load cycle relations
Tor A WY ms
256 640 1280 2560 3200
1 3.23 3.71 4.05 375 3.67 3.66
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Fig.3 Maximum displacement-load cycle relations for
different models of different depths
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Fig.4 Maximum displacement-load cycle relations for
different models of different diameters
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Fig.5 Displacement-time relations of
the pavement center
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Fig.6 Displacement-distance relations of
pavement surface at time 360 ms
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Fig.7 Maximum displacement-depth relation of
the pavement center
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Fig.8 Displacement-time relations of the pavement center
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