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Abstract: In order to study the horizontal dynamic response law of vertical and batter pile groups un-
der the condition of seismic liquefaction in saturated sand, the centrifuge shaking table tests on 2X2
vertical and batter pile groups under elevated pile cap in saturated sand were carried out by using
7JU400 geotechnical centrifugal test equipment of Zhejiang University. Two sets of experiments were
used to analyze the acceleration time history and pore pressure ratio in different soil layers. At the
same time, combined with the liquefaction situation of saturated sand, the horizontal dynamic re-
sponse of the pile cap and the change of the bending moment of the pile body were compared and ana-

lyzed for the 2X 2 vertical and batter pile groups under elevated pile cap. The results show that: with
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the increase of vibration intensity, the liquefaction depth of saturated sand increases gradually, espe-

cially in the near-pile region, the change of pore pressure ratio is more obvious; the horizontal acceler-

ation peak of the vertical pile group cap amplifies within a certain range, while that phenomenon does

not occur for the batter pile group cap; With the increase of vibration intensity, the peak distribution of

the bending moment of the pile body changes greatly. The change has a close relationship with the liq-

uefaction of saturated sand. Under the conditions with peak accelerations of 0.05g and 0.1g, the peak

bending moment of the batter pile group is obviously smaller than that of the vertical pile group, and

the peak bending moment of the batter pile group shows a significant increase under the condition with

peak acceleration of 0.3g and exceeds that of the vertical pile group with the same working condition.

Keywords: vertical and batter pile group; saturated sand; soil dynamic response; peak bending mo-

ment
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Fig.3 Vacuum saturation system
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Table 1 Physical and mechanics parameters of piles
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Fig.4 Transducer placement of vertical pile group
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Fig.5 Transducer placement of batter pile group
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Fig. 6 Calibration for pile bending strain gauges
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Fig.7 Input waveform under different test conditions
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0.05g test condition
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Fig.10 Acceleration time history of different soil layers un-

der 0.1g test condition
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Fig.11 Acceleration time history of different soil layers un-

der 0.3g test condition
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Fig.12 Pore pressure ratio of soil layers changed under 0.05g

test condition
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Fig.13 Pore pressure ratio of soil layers changed under 0.1g

test condition
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Fig.18 Peak bending moment of vertical and batter pile

groups under difference test conditions(a. vertical pile

group b. batter pile group)
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