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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
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Table 2 Material parameters of loess ground
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42 r

4.0

38 I

{7 %%/ mm

36

3 4 1 1 1 1 1
1.6 2.0 2.4 2.8 32 3.6 4.0

I/ m
B 7 B PO BN SRR 2k
Fig.7 Maximum displacement-depth relation of
the pavement center

M 5 AT LA, AN )RR AR IR 07 A% - s R
LR 3, FUR RS A e Aar 2304 FH IR R] Y
BESRAN RN A B AN, SR, 7
INo KRR K AEALE 360 ms 12, AT e K
{ELI1) 320 ms A I i) _E IR, 30X A4 & (R BE e 4k
YLIE o

Bl 6 e 73— ZI A R At ol A
SRR S P AT SRV YA 25 ap N SR AR WY Sl s = 4111
N, e PR AL RS AR A ) BRI S . K
ATCAE S 4 m A3 m B (R I 7B T A7 i ]9 356
AR AR 3 m AR E] 2 m A B IR AR
Ak, W 7R e RO 6 m LA EEIR
i, BRRRES CAAR U L

B 7 ATRAE Y, B B KA RS 1) 5 M 4
IR RMIRGS, 0T 2 m IR /G K
T 3mi, BAMEELFATEL.

4.3 B JIRARXT AR T iR N R e

SAH A HEGR . ANFNFAR A EE 2 21 3 MR ] A
F 2 AT 640 ms JAIAZN AT R AE T N AR TR N o 2%
A L7 S T 1 - ) R 28360 ms IS 21 6 11 437 5 43
A 102 LS H s s RS 5 B OC R £ 23 3l ]
8~10 AT/

—+— Jf4% 1.0 m
—— 1% 1.5 m
—— 1% 2.0 m

0 0.4 0.8 1.2 1.6 2.0
HsJ )/ ms
Bl 8 BRI PO ArAE- R 2R

Fig.8 Displacement-time relations of the pavement center
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