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Fig. 1 Pile foundation and stratum distribution
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Tab. 1 Vibration table parameters
28 iEeEs
AR 5F/(mmxmm) 5000%5 000
PR IE5% BlHL(HEE5))
A/ Hz 0.5~50.0
S K MR XY1[i]:1.0g;Z11]:0.7g
B Wi/ (cm-s™") XYT:50; Z i1 : 40

I KA B I E /mm XY £80; Z [i1] : £50

2 REGEREE

Fig. 2 Schematic diagram of model box diagram
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Tab.2 Similar constants of physical quantities

7B e AL HL
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Fig. 3 Model pile fabrication process
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Tab.3 Physical and mechanical indexes of model soil
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Tab. 4 Shear wave velocity of soil
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Fig. 4 Particle gradation curves
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Fig. 9 Time history response of pore pressure ratios under different seismic waves
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Dynamic Response Characteristics of Single Pile Foundation with Large Diameter and
Variable Section in Liquefaction Site Under Earthquake
FENG Zhongju', LI De', ZHANG Cong'*, XU Boxi', ZHAO Ruixin', LAI Dejin’

(1.School of Highway, Chang’an University, Xi’an 710064, China;
2.Xiamen Road and Bridge Engineering Investment Development Company Limited, Xiamen 361000, China)
Abstract: This study relies on the Xiamen Second East Corridor Xiang’an Bridge to explore the dynamic response of a large-diameter variable-

section monopile in a liquefied site under the action of different types of seismic waves. The pore-pressure ratio response of the saturated sand
layer, the acceleration of the pile body, and the horizontal displacement of the pile top in the large-diameter variable-section monopile are ana-
lyzed through shaking table tests with a strength of 0.15¢g in the 5010 wave, the 1004 wave, the Kobe wave, and the El-Centro wave. The bending
moment of the pile body and other dynamic response characteristics are also examined. The results show that the liquefaction of the saturated
sand soil layer has an amplification effect on seismic waves, and the acceleration response of the pile top demonstrates an evident hysteresis phe-
nomenon relative to the variable section and pile bottom. The pile top exhibits permanent lateral displacement under the action of the four types
of seismic waves. The bending moment of the pile body shows a tendency to increase and then decrease from the pile bottom to the pile top, with
a steep increase at the position of the variable section. The acceleration of the pile body and the peak bending moment under the action of the
1004 wave reach the maximum, while the peak horizontal displacement of the pile top under the Kobe wave reaches the maximum. These results
indicate that there are significant differences in the sensitivity of the dynamic response characteristics of large-diameter variable-section pile foun-
dations to different types of seismic waves. Therefore, for the seismic design of large-diameter variable-section pile foundations, different types
of seismic waves should be selected to evaluate the dynamic response characteristics of the pile foundation.

Key words: liquefaction sites; large diameter pile with variable cross-section; saturated sand; dynamic response; earthquake design
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