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Stability Analysis of Pile/Slope Systems Considering Pile-slope Interaction
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JHR(SYNOPSIS) : A numerical comparison of predictions by limit equilibrium analysis and 3D
analysis is presented for slope/pile system. Special attention is given to the coupled analysis based
on the explicit-finite-difference code, FLAC. To this end, an internal routine (FISH) was developed
to calculate a factor of safety for a pile-reinforced slope according to shear strength reduction
technique. The case of coupled analyses was performed for stabilizing piles in slope in which the
pile response and slope stability are considered simultaneously and subsequently the factors of
safety are compared to uncoupled analysis (limit equilibrium analysis) solution for a homogeneous
slope. Based on a limited parametric study, it is shown that in the free-head condition the factor of
safety in slope is more conservative for a coupled analysis than for an uncoupled analysis and a
definitely larger value represents when piles are installed in the middle of the slopes and are
restrained in the pile head.
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interface
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pile K

a9 1. A pile subjected to lateral soil pressure.
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1% 2. Forces on stabilizing piles and slope.
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19 4. Model slope and element mesh

3t 1. Material Properties and Geometries

unit weight (kN/m®) 1963
plastic friction angle (° ) 10
soil (Mohr—-Coulomb) dilation angle (° )
, elasticelastic modulus (Pa) 4:79x10°
elastic - -
poisson’s ratio 0.35
unit weight (kN/m?% 23.0
, elastic modulus (Pa) 25x10"
pile ; .
poisson’s ratio 0.2
diameter (m) 0.62

o AE89Y U dRES BEY ol Fagel met FAAAT B ATNAE UF Aol 2
Zol UE H7A9 250 o)5HY B¢ AF4o] WINEER BHY AL 25D olwe nesTh
s/D7t 25 9 W AR FHES AU UETh oAe BE o] ol weh B Afole]

WY AaAT Hey 75 AR 49T 7 Y

of 2YL EF TF IH mE A& AZTHS 1T AFE BoEC FLACH 93 34
W2 2o FREH AMHY HEd 2 dF¥e Fu JdoH, FRU 3" LK o5 BAd
Ape] b &-2 Hassiotis 5ol A%t AEFS 1 A< W3 Bishopd FHYA o3 Aol
N AddERTges Aoz A4 ekt

£Y2 ;elsA %o A4HY
7

#
T Ao BE FAgshs EQ]

=517~



E4E Y% o3 FEAN & g g0, 2Eog HE Al AdHEL ¢ o AR

ol

FLACY] oMX-H TR sl DoAY duE T W TRV 2AH" HE 2AE AR
AEgEL g TR7 aAHR e W& (free-head condltlon)oi B2E AR ot gl 37 o
2ol 7153 —r—,~7} T749 Y (hinged- or fixed-head)2 Al&3l9 AIHB L 3l Aol G3Te
% 5 YA

2 2
—— Flac 3D(free)
1 —=e— Flac 3D(fixed) i
1.8 Hassiotis et al.[5] 1.8
i | Bishop 1
b1 1.6 — b 1.6 —
] S
z z |
“'é 1.4 - - < 14
——a— Flac 3D(free)
12 - L2 o Flac 3D(fixed)
4 . Hassiotis et al.[5]
- ==~ Bishop
1 T T T T 1 T T T |
2 25 3 35 4 4.5 2 2.5 3 3.5 4 4.5
s/D s/D
(a) Lx = 7.6m (Lx/L=0.32) (b) Lx = 12.2m (Lx/L=0.51)
2
——e=— Flac 3D(free)
—=— Flac 3D(fixed)
1.8 4 U bbbl Bishop
[ ] \\
E 1.6 T~
< \\
& Rl
%5 S
E 1.4
2] \—‘\'

s/D
(¢) Lx = 17m (Lx/L=0.72)

Y 5. Effect of pile spacings on safety factor
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