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Shaking table model study of seismic response of marine large-
diameter group piles

ZHANG Yuanyuan', DING Xuanming', ZHENG Changjie’, ZHAO Jingiao’

(1. School of Civil Engineering, Chongqing University, Chongqging 400045, P. R. China; 2. School of Civil
Engineering, Fujian University of Technology, Fuzhou 350118, P. R. China)

Abstract: China’s offshore waters are located in the Pacific Rim seismic zone, and the large-diameter group pile
foundations commonly used in marine engineering are facing a seismic threat. A 1g shaking table model test was
utilised to investigate the effects of ground vibration characteristics, seismic intensity and pile arrangement on
the dynamic responses of pore water pressure, soil acceleration and pile bending moment of the soil surrounding
the pile. The findings indicate that, under analogous conditions, the Taft seismic wave is more prone to induce
liquefaction of the soil surrounding the piles, exhibiting a greater number of cycles and a lower principal
frequency in comparison with the EI-Centro seismic wave; the principal frequency of the EI-Centro seismic wave
is closer to the intrinsic frequency of the modelled foundation, which leads to the more significant peaks in the
base acceleration and bending moment responses. Under the same amount of consumables, the excess pore

pressure ratio response of the soil around the piles of the nine-pile arrangement is stronger than that of the four-

W #E B #1:2024-12-10

ES T [HRARPAIES(52178318)

PEZ® I ok bl bel (1999- ), %, E N FElE b XHLEAR AR S 52, E-mail : zhangyy.cqu@foxmail.com
TRMGRFEIEH), B, 2R, W1 |00, E-mail : dxmhhu@163.com,

Received: 2024-12-10

Foundation item: National Natural Science Foundation of China (No. 52178318)

Author brief: ZHANG Yuanyuan (1999- ), main research interest: pile foundation, E-mail: zhangyy.cqu@foxmail.com.

DING Xuanming (corresponding author) , professor, doctorial supervisor, E-mail: dxmhhu@163.com.



102 + K5 33¥ L4

FAROF & L)

% 48 %

pile arrangement; under all the loading conditions, the acceleration response of the four-pile foundation is

stronger due to the fact that the soil is easier to liquefy in the shallow region, and the degree of liquefaction of

the four-pile foundation is lower, whereas this pattern is opposite in the deeper region; the bending moment

distribution of the nine-pile foundation is more uniform, and the seismic performance of the nine-pile foundation

is stronger than that of the four-pile foundation. On the whole, the seismic performance of the nine-pile

foundation is superior.

Keywords: large-diameter group piles; pile-soil system; shaking table test; seismic response; offshore platforms
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Table 1 Test similarity ratios for some key parameters
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Table 2 Physical and mechanical parameters of sandy soil used in the experiment
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Fig. 1 The cyclic response of the sand used
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Fig. 2 Four-pile model sensor layout
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Fig. 10 Time histories of excess pore pressure around piles at different measurement points under sinusoidal inputs
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Fig. 12 Time history of soil acceleration around the pile
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Fig. 13 Distribution of peak bending moments of the four-

pile model under two seismic wave inputs
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