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Abstract: To analyze the anti-liquefaction effect of rigid-drainage piles and provide support for practi-
cal engineering applications, a numerical simulation analysis of rigid-drainage piles was performed.
The reliability of the model was validated based on the measured values from model tests. The analy-
sis focused on excess pore pressure ratio and pore water seepage characteristics around rigid-drainage
piles with varying numbers of drainage channels. The results showed that: (1) The measured values
closely matched the numerical simulation results, confirming the reliability and accuracy of the calcula-
tion model. (2) The peak value of the excess pore pressure ratio was 0.7 at a distance of one pile diame-
ter from the pile, and 1.0 at a distance of 1.5 times the pile diameter, indicating that the effective
range of the rigid-drainage pile was approximately one pile diameter. (3) The influence range of drain-

age piles with a single drainage channel formed an approximate semi-circle with the pile center as the
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origin and a radius of one pile diameter. For piles with double-sided and four-sided drainage channels,

the influence range formed a full circle with the same center and radius. Additionally, the seepage vec-

tors near the drainage channels all pointed toward the drainage channels, indicating the channels’ effec-

tive role in drainage.

Keywords: rigid-drainage pile; numerical analysis; excess pore pressure ratio; anti-liquefaction charac-

teristics
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Table 1 Material parameters of numerical simulation

model
e WEE/ RBUERLE dUIEL /) BiR T B/

(kg'm *) MPa MPa kPa (")
i 2 400 1.6X10"  7x10° - -
firgk 7800 - - - -
Fit 1550 15 5.5 11 22
AP 1350 30 11.5 0 30
W 1650 33 12.5 0 30

R2 HEHILXANEMRESHY

Table 2 Interface parameters used in numerical simula-

tion model
WKHIC EMRE/ WImNE/, BRSSO BEEM/
RF/m (Pasm ™ ") (Pasm ') kPa (@)
0.9 5% 10° 5% 10° 0 8

4 6 lll]
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Fig.2 Input seismic waves for numerical simulation model
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Fig.3 Time history comparison of excess pore pressure ratio
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