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Tab. 1 Calculation parameters of sand constitutive model
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Tab. 2 Pile model parameters
St HfH
HPERL i/ GPa 22
THAALE 0.3
W% D/mm 20
WEEES/ (°) 30
W/ (kg m™3) 2 400
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Fig. 4 Comparison of time history curves of the acceleration (a) and displacement (b)

of non — liquefied sand under 1. 5 Hz sine wave in test and simulation
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Tab. 3 Comparison of dynamic response of straight and inclined piles in non - liquefied sand under different frequency sine wave

T Wi, TR/ g %/ mm RORFEEL
Hz RE =] RE Gl i x4
1.5 0. 185 0.172 17. 634 16.766 1.074 1.052
B B 3 0.192 0.171 5.125 5.275 1. 124 1.120
6 0.295 0.169 4.562 1.546 1. 744 2.304
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R RHEAE 3 0.196 0.183 5.718 5.182 1. 068 1.128
6 0.179 0. 157 2.117 1.810 1. 140 1.170
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I RHEAE 3 0. 166 0.162 5. 496 5.343 1.025 1.035
6 0.142 0.123 0.926 0. 837 1.154 1.106
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Tab.4 Comparison of dynamic response of straight and inclined piles in saturated sand under different frequency sine wave

T v Jnid g/ g {i#%/mm O
Hz KE B K =] Jn 3 g
1.5 0.213 0.175 19.377 17.310 1.219 1.119
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Fig. 5 Comparison of time history curves of the acceleration (a) and displacement (b)

of saturated sand under 1. 5 Hz sine wave in test and simulation
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Abstract

The interaction between pile and soil under seismic action has always been a hot topics in the seismic re-
search of geotechnical engineering. Based on vibration Tab. test of 2 x 2 straight and inclined group piles, the
OpenSees finite element software is used to compare and analyze the dynamic response of straight and inclined
group piles under different frequency sine wave input in this paper. The results show that under the action of sine
wave, the displacement and acceleration of the pile caps are amplified in both the straight and the inclined group
piles. With the increase of the frequency of input sine wave, magnification times of the displacement and acceler-
ation show an increasing trend, and the magnification times of the pile cap under the condition of straight group
piles is greater than that of the inclined group piles. With the input of sine wave, the liquefaction velocity of soil
samples is positively correlated with the frequency of input sinusoidal wave during the vibration process of
straight and inclined group piles in nonliquefied sand and saturated sand. The result of numerical simulation by
OpenSees is in good agreement with the result of shaking Tab. test, which verifies the correctness of the numeri-
cal model of dynamic response of straight and inclined group piles in liquefied soil.

Keywords: the OpenSees finite element software; straight and inclined group piles; dynamic response;

pore water pressure; numerical simulation



