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Influence of stone columns design parameters on
anti-liquefaction nature of composite foundation

ZHANG Yan-mei', ZHANG Hong-ru’

(1. College of Architecture & Storage Engineering, China University of Petroleum (Huadong), Dongying 257061, China;
2. School of Civil Engineering, Beijing Jiaotong University, Beijing 100044, China)

Abstract: Stone columns composite foundation is analyzed by the developed fully coupled three-dimension effective-stress dynamic
analysis procedure; the influence of stone columns design parameter on anti-liquefaction nature of composite foundation is discussed.
The research shows that the influence of column length is minor in superficial layer and is major in deep level; under other condition
fixed, with the diameter of stone columns increasing, the excess pore water pressure decreases; with the spacing of columns
increasing, the excess pore water pressure increases. In engineering design, the ratio of the diameter and spacing of columns should
be bigger than 0.27, or the spacing of columns is smaller than 3.75D; with the permeability of stone columns increasing, the excess
pore water pressure in different depths decreases; and the influence is stronger with the depth increasing.
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Table 1 Calculation parameters of composite foundation
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Fig.1 Schematics of stone columns composite
foundation(unit: m)

B2 FRTMESEE

Fig.2 Schematics of finite element meshes
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Fig.5 Influence of different column lengths on the develop-
ment of excess PWPR in stone column composite foundation
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Fig.6 Influence of different column diameters on the
development of excess PWP in composite foundation

3.3 HEREERRE

Bl 7 ST G M v AN [R) A AR AV ) 0T R
FUER BRI, PAE 0.8 m, HEKEL 8.0 m, S
ORETIEE o FEHAD SR A AR AR A R BRI, BT
(R, M) P LR T e 3R 2 20 #ir
RRW, e TREBOEI, BEAR S0k ER 1) LU0 BoR
T10.27, RIEAEERBHEA T I 3.75D.
3.4 HHBERENEW

XoF RN BE R AL, A BN R A
WE153E 2 %04 0.005, 0.001 m/s F10.000 1 nvs JE47
. B 8 MBI LI Y 1.5 m A
TR BE AL 1R AL B AK R g 8 I B AR, Bt 9 B 1 34



1324 = L+ h % 2008 4
K, IXFh G AT B R EaFs, 3K KA E P I 1) ﬁ'
AT BE AT R T ALK K B R HERR 3860 T MRS Y G
SRALBRK I D ORI 26 6 T3 e e ERY e —
\ § e e o Sy e = 0. & EHCH 1X 107
FBEAS AR Svbie, SREH A BB, 2 0 -y T
N A > N 2 e //}i{jj 25
AT RIEEAPE KB, R EH . " "
FER G IPTRACHE S - ~02 - - ! |
0 10 20 30 40
18] /s
(a)
< 12 r
% 10
é ., 08
] H06
% 04
0.2
0 10 20 30 40 0
i) /s 0.2
(a) 0 10 20 30 40
iR /s
5or — S§-26m ®)
----- §=28 _
T saoﬁ 12
S 9 L §=32m 10
= ol Ry A——
% 2 06 b AT
3 4
= 04
0 k] BIEFHON 1X107
0.2 ‘@%ﬁplxmf
0 10 20 30 40 0 /%}giﬂé(;bmsx 107
INHIE] /s 02 ) A )
(b) 0 10 20 30 40
TR /s
21 (©)
- e | B8 BRI ER ST LR R W
% . Fig.8 Influence of different permeability coefficients of
% 9 L stone columns on the development of excess PWPR
E
3' VRN 6.5 m 4 4
0 10 f/ 30 40 TH L0 A B R A L AT = A BRI s i
R /s N RS Y N
© T AT, BN T AR B S EON A E A

B 7 SRR B LR PR
Fig.7 Influence of different spacings of columns on the
development of excess PWP in composite foundation

R 2 AN FIREAR /A R BEGS HIEEGTIRAL R R
Table 2 Influence of different ratios of column diameter
and spacing of columns on anti-liquefaction nature
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