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Fig. 1 Experimental setup of the shaking table test
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Fig. 2  Test base excitation
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Tab.2  Parameters of sand and gravel

S Wi A
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SERBEE B, (kPa, P, =80 kPa) 221 850 400 000
FEEA &/ (°) 31.4 40
VEAE DY AE g, (P, =80 kPa) 0.1 0.1
S VIHE M P,/kPa 30 80
FEIIERZH 0.5 0.5
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BBEZE/ (m-s™) 6.6x107° 0.01
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Tab.3  Physical properties of geosynthetic
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Fig. 4 Base input motion recorded by the test table
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Fig.5 Computed and experimental excess pore

pressure time history at 1. 0 m depth
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Tab. 4 The numerical simulation scheme of the reinforced

gravel pile composite foundation
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0.6 5 0
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Fig. 7 Effect of stiffness of geosynthetic

on excess pore pressure ratio

- (a) J=2000 kN/m

e

b (b) J=1500 kN/m

LA

- (c) J=1000 kN/m

L L L L L L L

r (d) /=500 kN/m

LA

" (e) J=0 kN/m

tls

B8 AE kR AR ik B 69 % oh
Fig. 8 Effect of stiffness of geosynthetic

on ground acceleration



558 o=

W

43 &

o3

P11 RED 12 45 T AT B BB X b
A HIEBURALRE S I, BRI BEAR d =
0.8 m, MiMJER ¢ =2.5 mm, AiMHREE J=1 500
kN/m, #EEBERL 6, BUES 318 5, 10, 20, 30

B ——d=0.6m——d=0.7m

% d=0.8 m‘
401 Bl ——=09m= — d=1.0m
20} % 1
- N
HIYR 3m

0 ,
« 80f
=
R
‘;__E‘
X
-3
[
3

PR 12m

0 2 n 6 8 10
t/s
B9 #ZEHILMAKEN G0

Fig. 9 Effect of pile diameter on excess pore pressure ratio
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Fig. 10  Effect of pile diameter on ground acceleration
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Fig. 13 Shear stress reduction coefficient ratio under different geosynthetic stiffness (a),

pile diameters (b) and shear modutus ratio of gravel pile to soil (c)
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Abstract

In order to evaluate the liquefaction resistance capability of the composite saturated sandy soil foundation
with geosynthetic — encased stone column scientifically and reasonably, the accuracy of the numerical model is
verified by the comparative of nonlinear finite element numerical simulation and model test using the Opensees
computing platform. Then the variation law of shear stress reduction coefficient ratio of composite foundation un-
der different working conditions is studied and analyzed. The results show that the shear stress reduction coeffi-
cient ratio of composite foundation increases with the increase of the pile diameter, reinforced body strength,
and pile — soil shear modulus ratio. Also, the calculation method of shear stress reduction coefficient ratio of
composite foundation is modified. Finally, a simplified method is proposed and verified to evaluate the liquefac-
tion resistance capability of the geosynthetic — encased stone column in a single liquefied soil layer with the pile —
soil shear modulus ratio as the control parameter.

Keywords: geosynthetic — encased stone column; liquefaction resistance; shear stress reduction coefficient

ratio; evaluation method



