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Numerical simulation of composite ground of expressway reinforced
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Abstract: A numerical analysis is studied on the construction, runtime and earthquake condition of composite ground
reinforced by stone columns. The calculated results indicate that the stone columns have significant effect on drainage of the
excess pore pressure under construction and runtime; when the pile length is larger than 6 m, the maximum pore pressure
changes slowly; when it is larger than 10 m, the settlement under embankment and horizontal displacement under slope toe

change slowly. Under earthquakes the maximum acceleration at the top of the pave is larger than that at the bottom of the model;

in reinforced scope, the horizontal stiffness of composite ground is larger than that of natural foundation; in the whole ground,
the vertical stiffness of composite ground is larger than that of natural foundation, and the maximum displacement is larger in
large stiffness ground; the toe position and slope of embankment are easy to be liquefied under earthquakes, but stone column
composite ground can reduce the possibility of liquefaction.
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Fig. 1 Numerical model of composite ground reinforced by stone

columns

E IR AR S e RMAERIE T, K
SRS, 7> 8 UUHBITE R, R IHFUI AR
[FJ R 9135079 30 d, I T ke 2 AR THT 22 Pl s S A0 A 1L )
RS 00 10 ds  dRe s e T AZ S far BH AN, K552
it BEE RN 20 kPa BT ER A 3, T M7 e i A BR RIS
17 15 S AR B A HU R AR 7 g T B Y
AN R ] 2 s

1.2 MBIt EERER
FEHBFE fr 3 E B AR 8 77 8 7 AR 5 2R

1007 .
wRRmRe, At
80r
B
g o N5
% \
i 40} \
20t
0 . . . . )
0 5 10 15 20 25
AR/

& 2 Ot ERBR INEATIE
Fig. 2 Loading process in static computation model
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Fig. 3 Inputting curve of acceleration along time
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Fig. 5 Distribution of pore water pressure at central bottom of

embankment after construction
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Fig. 6 Effect of pile length on maximum pore water pressure in
composite ground reinforced by stone columns
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Fig. 8 Effect of pile length on deep horizontal displacement of

slope toe
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Fig. 9 Horizontal acceleration along time at different positions of

ground

FEEEHOERTS, & B TCAE R A B AR T AP AL
P B i KA AN 8 ) (57 7% B PR i KA, 23 il T 10 AT
11 frome BRSOk RL RS d KB A A I FER
G N VG R Y, R AR BE PR 7K ST [l (67 7% e KA
/N, ARG 10 m [A1FE 1 m B4 S A R R KT )
KR KA, X H T I Y ] A R SR ML
TP NI B /N TR A A 52 b R PR 7P R B AR %
TR A R, (RS, 0N R IR AL L
AN, FEOMER SRR, X BT R R MR A B 1]
BARRIBER /N, 1152 A b P 1 ) AR I B 25K

KR B /mm
35 40 45 50 55

—=— KR TE
—e— HE {6 mAlfE1.5 m

—a— K10 mAEE1.0m
—— B 10mE]BE1.S m

E 10 BIRHILKFABHRAREST

Fig. 10 Distribution of maximum horizontal displacement at center

of embankment
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Fig. 11 Distribution of maximum vertical displacement at center of

embankment
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