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MODEL EXPERIMENTS ON SEEPAGE FAILURE OF
DEEP FOUNDATION PIT CONSIDERING INFLUENCE OF
FOUNDATION PILES IN SANDY SOIL

HU Qi, LING Daosheng, ZHAN Liangtong, CHEN Yunmin, JIA Guanwei, LUO Yaowu
(College of Civil Engineering and Architecture, Zhejiang University, Hangzhou, Zhejiang 310027, China)

Abstract: Using home-made seepage and seepage failure test apparatus, model experiments in different conditions
were carried out. Based on the analysis of water head and soil deformation results, the seepage failure problem of
deep foundation pit in uniform sandy and silty soil is investigated. The results demonstrate the seepage failure
modes in deep foundation pit in uniform sandy and silty soil. Combined with numerical simulation and model
experiments, the mechanism of seepage failure is analyzed based on the change of soil stress. Moreover, the effect
of foundation pile on seepage failure and the effect of seepage on the deformation and stress of foundation pile are
studied. According to the research, the plastic strains firstly appear on the foot of the supporting structure. Seepage
failure takes place when the plastic zone joints together; and the failure model is wedge type in uniform soil.
Influenced by cohesion, the water head difference in silt is more than that in sand when seepage failure takes place.
Influenced by piles, the water head difference of seepage failure also increases.

Key words: foundation engineering; model experiment; finite elements; seepage failure; critical hydraulic
gradient; deep foundation pit; skin friction
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Fig.1 Forces on foundation pile influence by rebound
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Fig.4 Test apparatus after filling with piles
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Table 1 Parameters of undisturbed soils

URLZE IS P75 EL % e ]

BORR WAL AURIE 025 0 o0 o

4

54 IkN-mP) e 050 ~0-250 ~0.075 0.005
' mm mm mm /kPa /(°)
mm
L
2b 194  0.79 13 82 5 35 27.0
pid
2¢ g 192 085 4 24 66 6 3.9 26.0
pi ' ' ' '
3a bt 194 076 7 36 50 7 3.0 280
100 -
90 -
X
S 80
B
&K T0F
b
M 60'
H 50t
Eg
W40k
A
= L
w30
W20
TS
0 1 ]
0.01 0.10 1

k4% Imm

5 i L IORI NG th 2k
Fig.5 Particle-size distribution of fine sand
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Fig.7 Analytical model without pile
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Table 2 Routing of seepage flow
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Fig.13 Hydraulic gradient testing results with piles
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Fig.19 2D seepage and its analytical model
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