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Nonlinear Dynamic Time History Analysis
for Pile-soil (Soft Support Model)-structures

XIONG Hui", YANG Jia
(College of Civil Engineering, Hunan Univ, Changsha, Hunan 410082, China)

Abstract; Based on the pile-soil soft support model, a simplified interaction finite element analysis
model of soil- structure was established, and the nonlinear dynamic time history analysis was conducted for
this model under different seismic excitations and different conditions of the pile-soil. The result shows
that, under certain ground motion and soil-foundation conditions, the nonlinear effect of the upper struc-
ture can be greater than fixed base assumption, and pile-group-soil soft support model also influences the
weak layer position on the upper structure. The analysis results and the existing test results are in good a-
greement. By using structural units to solve complex computational problems in geotechnical engineering,
designers can carry out dynamic time history analysis and seismic evaluation for the superstructure quickly,
accurately and efficiently.
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Fig. 1 A simplified model of pile-soil-structure
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Fig. 2 Model of pile-groups-soil foundation
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Fig. 3 The vertex displacement time
history curve of SFD wave
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Tab.1 The peak displacement and acceleration of each layer
SFD PAK
#= Fixed Ss1 . Fixed . SS1 .
T 1 TH 2 T 1 TH 2
15 1.87(4.14) 4.74/4.67(2.95/2.41) 2.21/1.91(3.09/2.86) 5.08(5.65) 6.42/6.34(2.88/3.10) 6.24/5.68(6.03/5.38)
14 1.80(3.77) 4.55/4.52(2.70/2.18) 2.13/1.82(2.81/2.61) 4.94(5.45) 6.21/6.18(2.72/2.98) 6.01/5.44(5.69/4.85)
13 1.70(3.27) 4.29/4.33(2.30/2.02) 2.02/1.71(2.42/2.23) 4.72(5.15) 5.98/5.98(2.77/2.83) 5.70/5.12(5.20/4.67)
12 1.57(2.83) 4.20/4.11(1.89/1.82) 1.89/1.61(2.06/1.96) 4.4204.74) 5.74/5.80(2.73/2.65) 5.31/4.75(4.62/4.21)
11 1.40(2.60) 4.09/3.85(1.67/1.63) 1.73/1.53(1.74/1.83) 4.04(4.31) 5.57/5.58(2.55/2.46) 4.86/4.35(4.32/3.86)
10 1.22(2.49) 3.97/3.59(1.55/1.60) 1.56/1.43(1.69/1.92) 3.60(3.84) 5.40/5.34(2.41/2.30) 4.36/3.94(3.96/3.52)
9 1.11(2.32 3.87/3.36(1.41/1.55) 1.43/1.33(1.73/1.95) 3.30(3.51) 5.17/5.10(2.33/2.17) 3.98/3.60(3.65/3.23)
8 0.98(2.15) 3.75/3.13(1.31/1.49) 1.29/1.22(1.77/1.96) 2.95(3.16) 4,.98/4.89(2.22/2.04) 3.56/3.21(3.28/2.91)
7 0.84(2.04) 3.62/2.87(1.21/1.42) 1.14/1.09(1.76/1.94) 2.5702.77) 4.79/4.68(2.04/1.91) 3.10/2.81(2.86/2.59)
6 0.69(1.87) 3.48/2.61(1.23/1.37) 0.99/0.95(1.68/1.86) 2.17(2.35) 4.61/4.45(1.82/1.78) 2.63/2.38(2.41/2.22)
5 0.54(1.65) 3.34/2.34(1.42/1.30) 0.85/0.79(1.52/1.68) 1.74(1.91) 4.43/4.21(1.58/1.65) 2.17/1.95(1.96/1. 85)
4 0.43(1.41) 3.23/2.11(1.53/1.21) 0.74/0.66(1.37/1.45) 1.43(1.57) 4.21/3.99(1.54/1.55) 1.80/1.60(1.59/1.55)
3 0.31(1.10) 3.11/1.88(1.58/1.18) 0.62/0.52(1.14/1.20) 1.10(1.22) 3.98/3.76(1.52/1.46) 1.431.24(1.21/1.22)
2 0.22(0.75) 2.98/1.64(1.53/1.21) 0.51/0.37(1.02/0.89) 0.76(0.85) 3.75/3.51(1.51/1.36) 1.06/0.87(0.90/0. 86)
1 0.12¢0.38) 2.85/1.41(1.42/1.20) 0.38/0.21(0.99/0.51) 0.41¢0.46) 3.57/3.30(1.50/1.27) 0.69/0.50€0.52/0.49)
b 1] 0(0) 2.68/1.11(1.39/1.15) 0.24/0.03(0.88/0.03) 0(0) 3.37/2.97(1.45/1.17) 0.26/0.06(0. 31/0.05)
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