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Abstract

The number of openings in perforated pipe piles alters the density of drainage channels and seep-
age paths, accelerating the dissipation rate of soil excess pore water pressure and influencing the
distribution of internal pressure gradients. The single-hole model exhibits strong local high-gradi-
ent concentration, while the multi-hole structure effectively reduces gradient peaks and enhances
the uniformity of pore water pressure dissipation by constructing a uniform horizontal seepage
field. The degree of soil consolidation shows nonlinear growth over time: the greater the number of
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openings, the faster the consolidation rate—especially significant in the initial stage—and increas-
ing the number of openings can effectively shorten the time required to reach the target consolida-
tion degree.
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Figure 1. Schematic diagram of the drainage structure of the perforated pipe pile
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Figure 2. Numerical calculation model
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Table 1. Elastic parameters of the porous model
1 SRS

Tk HPERL S E/(kPa) THAAEE o B pAkg-m®)  BIERB (m-sY) LB v(%)
A 4 25,000 0.35 1920 1x107 1.02
RIS 3 x 108 0.2 2360 1x 10712 0.001
w 1.2 x10° 0.2 1600 0.0001 1.8
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Figure 3. Model boundary conditions
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Table 2. Corresponding table of the number of openings and the opening rate
2 FIBESHALENER
FFFLE 1.010/(%) 2.040/(%) 3.092/(%) 4.167/(%) 5.263/(%) 6.383/(%) 7.527/(%) 8.696/(%)
THLECE 1 2 3 4 5 6 7 8
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Figure 4. Cloud diagram of pore water pressure
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Figure 5. Curve of pore pressure changing with time
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Figure 6. Curve of the pore pressure variation along the distance of the x-axis
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Figure 7. Cloud diagram of pore water pressure gradient
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Figure 8. Consolidation-time curve
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