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Spatiotemporal distribution of disturbed zones in Zhuhai soft clay
during pile installation based on PIV

PENG Bin', LI Jiajun®, HE Fan', LI Zhiwen',
LI Luhai', HUANG Weihong®, LIN Hongjie®, LIU Jiankun®

1. Zhuhai Institute of Urban Planning & Design, Zhuhai 519001, China
2. School of Civil Engineering, Sun Yat-sen University, Zhuhai 519082, China

Abstract: Laboratory model tests on soft soils with high water content were conducted using particle
image velocimetry (PIV) to observe the development trends of horizontal and vertical displacement
fields of soil around the pile during pile driving at different depths under varying soil states. The results
show that: with the increase in horizontal distance from the pile center, the horizontal displacement of
soil adjacent to the pile exhibits an obvious spatial attenuation law, and both the disturbance intensity
and influence depth weaken gradually; the higher the water content of soft soil, the smaller the
horizontal and vertical influence zones; at the end of pile driving, the horizontal and vertical influence
ranges of soft plastic soft soil are 3.9 times and 1.9 times the pile diameter, respectively, while those

of fluid plastic soft soil are 1.8 times and 1.2 times the pile diameter; when the soft soil state changes
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from soft plastic to fluid plastic, the relationship between penetration depth and horizontal influence

zone range transforms from nonlinear to linear; soft plastic soft soil has higher strength, with intense

and concentrated pressure responses, whereas fluid plastic soft soil shows stronger fluidity and more

dispersed pressure responses.
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Fig. 1 Model for pile penetration test
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Fig. 2 Layout of tracer particles
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Fig. 3 Schematic diagram of pressure sensor arrangement
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Fig. 4 Displacement calculation result based on tracer particles
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Fig. 7 Horizontal displacement fields at various penetration depths under 50% water content
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