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Abstract: By setting a group pile in a free field, changing the distance between piles, the series numerical
simulation test was completed for the liquefaction in a pile-foundation non-free field by using FLAC3D. Studied
the influence on liquefaction distribution features of the pile-foundation non-free field, and revealed the
anti-liquefaction nature of a group-pile foundation. Experiment showed that: the non-free field liquefaction
distribution approaches non-uniform in the horizontal direction, the pore-water pressure distribution shifted, the
contour of pore pressure presents the fluctuation shape, nearby the structure forms the low pressure region, and
forms the high pressure region several meters far to the structure. Contrast with the free liquefaction field, the
excess pore pressure ratio in a low pressure region reduces obviously, approximately 20%, and the
anti-liquefaction effect on top soil of a pile foundation was very limited. The excess pore pressure ratio in a high
pressure region is higher than the free field. The group pile suppressed the vicinity soil liquefaction, and the piles
strengthened the liquefaction in distant place soil. The bigger the pile rigidity is, the bigger the inhibition range is,
and the bigger invigoration effect to the distant place liquefaction is also. The smaller the pile rigidity is, the

smaller inhibition range is, and the smaller the invigoration effect to the distant place liquefaction is also. At same

WA F . 2011-03-25; B HH: 2011-09-13

FEETH : ER HARR LA TEKCE FE & 1R H (50720135906);  EI 5 HARRL ¥ HE 405 H (41072238, 51009133)

EIEE: W8IF(1960—), %, WEfkRem A, m T, WA, EEAFEE PR KT ST (E-mail: hejianping@sdu.edu.cn).
ER A BRTE1968—), T, TLoMHBIA, #d2, WL, WS, KiL¥%H, hESRA LY S5 TR SR, Wdis A TR

(E-mail: wzchen@whrsm.ac.cn).



176 T T

J1

distance between piles, when the pile diameter is bigger, the excess pore pressure ratio in the field between piles is

lower. Researching results will provide a theoretical and experimental basis for the anti-liquefaction design of

underground pipes through the liquefied soil layer.

Key words: pile group; distance between piles; liquefaction field; excess pore pressure ratio; liquefaction effects
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Table 1 Parameters of seepage property for sandy soil
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Table 2  Fluid parameters and liquid parameters used in
dynamic analysis
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Step 226171 Model Perspective
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Itasca Consuling Group, Inc.
Minneapois, MN USA
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Fig.2 The three-dimensional calculation unit model of field
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Step 15390 Model Perspective
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19:55:04 Mon Mar 14 2011

Center Rotation
X:000084000  X: 0000
000004000 Y: 0000
Z75004000  Z 0000
Dist 17344002 Mag: 1
Ang: 22500

Prane Origin Plane Normal:
X: 0.000e+000 X: 0.000e+000

Z:0.000e+000 Z:0.000e+000

Contour of Pore Pressure

Plane: on

Y:50006001 Y- 1.000e+000 ! R
EeEaEs: A

Magfac = 1.0006+000
0.0000e+000 10 5,0000e+004
5.0000e+004 to 1.0000e+005
1.0000¢+005t0 1.5000e+005
1.5000e+005 to 2.0000e+005
20000e+005 10 2.5000+005
25000e+005 to 3000064005
3.0000e+005 to 3.1788e+005

Interval = 5064004

Hasca Consuiing Group, Inc
Minneapols, MN USA

K7 Bl lBEKERE
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Fig.9 The level contour of pore pressure in non free field with

eight pile distribution on 1m distance
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Step 229908 Model Perspective
18:04:38 Sun Mar 20 2011
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Fig.10 The vertical contour of pore pressure in non free field
with eight pile distribution on 1m distance

WELE) ) d Rt K R =, B8 E
e NALBR KA AL E, FHi, BE LRI
Wy e K ALBRA H AR, Bk A Rl 7K s AR X
YO, H ) B Ei e, SE NI
Yy s RALBR A HARBR /DN, G548 B A 7K Hs BAIR X 3
DB, s g v 25 45 KB

Guit 5 TOLAE B B A6 3 B b B A I Hs X 3k
(A9 FEL, 260 B A 5 M VR4 37 () 56 W) > 48 50 TR A L
TR 2 AN . Wi 0.5m B AR X 4K
] A2 40 2x0.5m=1m. FER RSN AL BUAR R0 Y F 35
By BEIEDPE S R S AR I A R SRR T
FRREON, B R T AT 2 =42 1R R 5 DU A
Re iR G PU g Hh .
42 MEEEIFHRE DB EESHSEITITL

3 OABEREE A g e Lot B E A EE
T 6 AL RE PR B KA, 216 R 6 AN R
PRBE, K R AKSPALE x = 0me.

MFE 3 TR EHE A, B TR G TR S R
EEARZM, BEAIEE/NT 2m [ —Fh T 348 fL
FELCII TG H EHIA, U WA 4 (AR A) A A3 1

F3 MEGELRELEXNRR
Table 3 The largest ppr of the field between pile

WA J\BE Im PR Im [AEE 2m AR 4m AEE @
ppr03 0.962 1.008 0.790 1.085 0.517
ppro4 0.799 0.926 0.503 0.770 0.745
ppr05 0.666 0.817 0.513 0914 0.730
ppro6 0.537 0.695 0.892 0.551 0.843
ppr07 0.327 0.410 0.535 0.903 0.816
ppro8 0.146 0.203 0.346 1.004 0.752

/6 0.573 0.677 0.597 0.871 0.734
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Table 4 The excess pore pressure of the field between pile

K JBE Im [A]JE  Im [HJFE 2m [BEE 4m [BIPE A
cjpp03(><104Pa) 5.793 5.980 5.451 5.825 4.422
cjpp04(><104Pa) 7.402 7.931 6.451 8.338 7.495
cjppOS(XlOAPa) 7.537 8.815 7.432 10.03 8.640
cjppOé(XlOAPa) 8.151 9.103 9.997 8.492 10.70
cjpp07(><104Pa) 7.243 7.061 10.19 13.39 12.38
cjpp08(* 10*Pa) 6.611 5.732 8.663 15.04 13.01

3/6(x10"Pa) 7.122 7.437 8.031 10.18 9.441
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Table 5 The largest shear stress of the field between pile

YNy JUBE Im [HEE Im (AP 2m (A 4m ERE A%
£.84(x10°Pa) 327 260 276 414 676
£.86(<10°Pa) 475 282 269 508 637
£.88(<10°Pa) 7.49 425 378 709 735
£.810(x10°Pa) 6.44 796 565 795 764
£.812(x10°Pa) 8.72 938 745 811 809

5/5(x10°Pa) 6.13 542 447 647 724
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Fig.12 The ppr history of internal field at Im work conditions
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Fig.13 The ppr history of external field at Im work

conditions
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