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Behavior of pile groups subject to excavation-induced lateral soil movement

HAN Ai-min', XIAO Jun-hua"?, MEI Guo-xiong'
(1. College of Civil Engineering, Nanjing University of Technology, Nanjing 210009, China; 2. School of Civil Engineering, Beijing
Jiaotong University, Beijing 100044, China)

Abstract: Three dimensional finite-difference program of FLAC®® was applied to study pile groups behaviors due to
excavation-induced lateral soil movements, including two piles in a row parallel to excavation slope or in a line perpendicular to
slope, four-pile, five-pile, 3X2 and 2X3 pile groups. Comparing the response of a pile among pile groups with that of a single
pile located in the same position on slope, the interaction effect in pile groups had been found. Namely, when piles were
arranged in a row parallel to slope, the interaction effect between piles was insignificant, while in other arrangements, the
existence of either a front pile (a row front piles) or a rear pile (a row rear piles) could all reduce the displacement and
maximum bending moment of the adjacent pile, and when a pile was located in groups with small space or among a number of
piles, the interaction effect would increasey significantly. These conclusions were explained by arching effects of soil between
piles theoretically, and verified by a practical project.
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Table 1 Parameters of soils
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Fig. 2 Comparison of deflection of pile top
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Fig. 3 Piles in a line perpendicular to slope
M3 aTAE H, ZATE e, BERLbE
SEMAIRK AL, IS BT TS,
T6 4%, MRS 3 m AL E MBEIEZBEET 2 my 1 m
() 53— MEBEBE A E R, B TP H BN IE 25
BEL bR i K VS AT BRI, B KSR E R
B, HE 525 4 A AR S %A B A S AR R . T
I5e R A S FEA A ARV e RS R, 1 IR
JEERAER], P EE S AR W R TR A T
RS, HATREWN . Bl e BB T0 b AR /s
THEATR, METUZE, HBLESH. T7. T8 %,
P 3 m AL B AR IESZHE S 2 my 1 m 5 AR
e PERT, AES Ed R s AT A b, |
E L 255500 AT TR 55 %A S AR ) o 1y B A 19 i

FRI TR N K, Az BEL 247 35 P AP 4 25 0 A1 S s - 2.
BE,  PYHEAH B W 8N 55 - H B 3 S R s A
B2 BT A L B, S a2 X ) — Bk ik 7
AR PR S L B S A G, BT P R A B PR, Y
[T e N
2.3 IEFAMAH BRI

T IRFKWFFT T 4 HERERE T, JEbE# A SRR o
HEXIRRYE, R T —51 2 iRBESE, Kred
(RN TS RS AR AR R 1) Sl o6 45 it
17T e, i 4.

BELFS RS (KN -m)

161 -l (il m
20| =TS (i m)

=& T9 { S m )
24| 2 NBE (I m)
=15 ( HillE3m)
28 ——19 (il m )

32~
36l

[E 4 MiERFHERT R
Fig. 4 Response of four-pile groups
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Fig. 5 Response of five-pile groups
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HiP 6 A1 4 LEB A fE, T i 5 5T e i
PIHERE S TO WK ORI RO B SERE, A S 25 KB 43 Al
FEAR 5, EHE 5 i RS REEAT 80k . T 1l
) —EbE, 255 —HEAE AR T, S IR] i Y R,
HETGBH Tt BLIE 2SR, AE RN 52 S5 — HEHE L (A FELAS
PEF S WSORE T PR 3 1 e K OE 25 A TO 58— HERE B,
MAE T GRS HE AR T0 ROt BLAR K () 1E 75
i

IXHE—B ], HEAOER 2 RERE ROV SR 2. HEBE
SEHTHEHEBEFE [R5 152 Ja HERE A BELAY B 0
BREAEE P K AR 75 R S AT 289800, i Je — HEE A4 T
B B SRR IE S R
2.6 217 3 5% BRI 7SHERFAE

T12 WEEHFTT T 6 MERERE b 25 SEAE (1 S AR o
MEILPAT T3 kA R, =%, HBENLE T9 ik
W — AR RG] R, AT AR
HURIR ] —Z (R PURRIEAE, e AT N5 T9. T10
R AT B AR T 45 kAT Ees, i 7.

o HEHESZ S HEAERI B, S K S

FD, AR AR S SPAEAH ] 55— HEREZ 2
—HEREREREAVER], BE S RS R IRE, K
TSN E N R, BETRHE HIRE S R 55— HEha)
P EIENE, T RIS R R 22 A B 2 R 3 T i
i, Z ROV AR B Kk, tET9. T10 5%
HH ) LE AN 1 () SR B e K S B R /DS, LR
TR 22 AT B RO £ Jpe KA /N o 58— HE e bE
B B R A7 R L A 76 %0 8 1) T10 1R 36 ad b fro b £
TSR NG Z, B 2 BRI R /Nt
AW TAE T10 W38 P alpkm % 4.0 m, 1 T12 {5
o, JbE S ) FURER T R AR 2.0 m.

AELES R (KN - m)
—400 200 0 100

T T 1

—— e B o
[ —@—@ bk (M m)
=k R m )
WA L i m )

L
Py
T

s
(]
T T

B 7 FHERFHER T =517 B A A S AL
Fig. 7 Response of pile group with 3 X2 piles
X, A G R FE Y, SehE
1 g IOHE 53 25 ERUBE TR B 9 /DA 2 o A ik J5 B
FO o3 AT s AT LLUCK SRR, MEEoHZ, JEbEZ
V¥) %) = 5O g S i 2, O b s T RE A 2 18] A A
HAEH, AERFHEBON S .

3 T EXHINR

L SO m R MR AT . AR
AN KR I8 STk JTORS Rk TR 1, 40U 2k
WEERT R/ i A4, JEAR T 400 mm X 400 mm 44
TEE LT ZS X T FE 3.5 m A4
FoPE,  Forh— Pz b P i A AR [R) 3L ) 25 b s 4y — i
T, DU, JEBTmR 4575 m®, JEHUA TRk
L 132+ 120 ), A7RbEK 36 m.

T T2 RIIES A . w2 3 R ) TR
BE I BET A I AR R, A0 PERA, ma (Ul
W Abfs, ELMMEH G A BT RE. oI,
RABIEYU AR MAT — i TIFZI0 2.0 m ZeA g Gl
BOo MEEGTRM T A, HERZER M
e by, MERRGERE 1.5 m AiAa . ARG DL ER A
THGUAYR e, KT A B LA R AR A
B R S, T EESEmE .

JEHCEG TR A 5 R 3 BEREA B O A
(LA BLEAT VST 23T



124

SROZIG, AF. R Eh AR R BRORERE S R ER 1467

oL 1 JEVUR ML AR 3 BEREAE, JEhEAn S
mE 8 (a), FHhZ5h=0, i=1m, j=16m.

Tl 2. PEESIEYURI M AL 5 m, A7 BRI
fill, FEVURSUIFE 2 m, JERYURH, SEOSHERERE
SEmbORAT . FEMEAEME 8 (b)), WP S%h=5m,
n=22m, p=16m.

L 3 FEHUAR I SL 40 A 3 BTl 10 3 M
BE, BEBERIEE 1.8 mo HEAEAE WE 8 (o), KIS
c=0, d=18m.

L 4: BB IEYTARMEIAS AL 6 m, A7 LB
fill, EYURNIFIZE 2 m, ERYUPYL, SEOSHERBE
. A EWE 8 (1), B S8 k=6m, [=1.6

m, m=2.2m.

} Wefa sk %I b2 [ esnek
2
(a) “HERERE (b) HEREREMF =904
I e3 T
Bisnk = B sk
k3 (o] I
oy @
P PRI 3
(c) HURLRF3EL: (d) AHERERE =47 5IAT

E 8 M E AR AR
Fig. 8 Four kinds of pile group arrangements
AP THURE I 1) £ d52 24 7K P AV A1 an 3% 4.
F 4 HETRIRALE M {E
Table 4 Displacements of pile top
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