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Centrifugal model tests on deformation of slopes reinforced with piles

GAO Chang-sheng, WEI Ru-long, CHEN Sheng-shui
(Manjing Hydraulic Research Institute, Nanjing 210029, China)

Abstract: The improvement of the safety factor of the slopes reinforced with piles closely relates to the pile position and head
conditions. A series of centrifugal model tests are employed to study the deformation of slopes reinforced with piles. Some
conclusions are drawn from the tests: before the slope failure, the head horizontal displacement of the pile set in the middle of the
slope is much larger than that in other positions, and under the same failure load, the displacement vectors of the slope reinforced

with the piles set in the middle of the slope are larger than those in the toe and shoulder of the slope. It indicates that the reinforced

piles set in the middle position and the fixed pile head are more effective to improve the safety factor of the slope.
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Table 1 Centrifugal model tests on slopes reinforced with piles

Gy Witk BEA Bk 4 o i)
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Fig. 1 Layout of model M2 (L,/L=1/2, free head)
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Fig. 2 Layout of model M4 (L,/L=1/2, fixed head)
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Fig. 3 Pile space in the model tests
(3) AR
AL SBORSETRY I FH A ) S5 240 0K - SURE I N AH [7)

| 1,=42 | | ,=42

WK P IR 3, SR FE R [0 110 UM Ay 485 70 M I
() SEBEAT T, TS 5 B i -5t 00 28 i AR P 250
JEE 42 AH R0 69t g 555 g o i 1) 2 4 7 1 485 LA (R AN [R)
AR A AT R, 18T e A R
T ARD ) e e i, AR, LR A
JiTEARTEM AR . A T AT e 2% e R R[] 45 DA K
{EHTHAE N e 2 e, EAAVRIS R, TR
7 em JEVEERD R . B 4 2B o E R bR LR
2.
= 2 IhAEER (R8RSR

Table 2 Properties of model slope soil

Wy ks WE RIS
AN - m’) s/kPa
M1 26.1 17.3 48
M2 28.8 17.4 45
M3 27.5 17.2 47
M4 25.2 17.5 48
1.4 MEFE
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Fig. 4 Vectors of model slope M1 nodal displacement (L,/L=1/6,
free head)
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Fig. 5 Vectors of model slope M2 nodal displacement (L,/L=1/2,
free head)
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Fig. 6 Vectors of model slope M3 nodal displacement (L,/L =5/6,

free head)

200 300 400 500 600 700
SRR P BE (B R mm
B 7 M4 RBEGDIRTERAIBRER (L/L=1/2, HKEE)
Fig. 7 Vectors of model slope M4 nodal displacement (L,/L =1/2,
fixed head)
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Fig. 8 Deformation of model slope M2 (L,/L =1/2, free head)
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Fig. 9 Deformation of model slope M4 (L,/L =1/2, fixed head)
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Fig. 10 Pile head horizontal displacement versus acceleration
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Fig. 11 Slope shoulder settlement versus acceleration

0r
20 -
g 10 e A BTN alg
g0 R 75 150
B0l ——SEBH(L=16, Hi1)
—o— ST (L./0=1/2, HH)
=20 SR (1. /=506, EH)
g0l —e—SHTW (LJ/1=1/2, 5E)

B 12 i SRBHT R Rl NS 28 LT A2 4%

Fig. 12 Slope toe settlement versus acceleration
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