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Barrier effects of surrounding group piles on deformation of foundation pits
induced by dewatering
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XUE Xiuli, HE Jianqing
(Hunan Provincial Key Laboratory of Geotechnical Engineering for Stability Control and Health Monitoring, Hunan University of
Science and Technology, Xiangtan 411201, China)
Abstract: The existing underground structures in urban areas can block the groundwater flow and soil movement (i.e., barrier
effects). On this occasion, the design and construction of foundation pits should consider the influences of the barrier effects.
However, the mechanism of groundwater seepage and deformation of foundation pits under the barrier effects of the adjacent
structures has not been fully revealed. In this study, two laboratory-scale tests are conducted based on a metro foundation pit in
Tianjin. A series of stress and deformation sensors are placed in the physical model for pit-soil-structures (taking pile foundation
as an example) to monitor the real-time variation of water level, deformations of retaining wall, settlements of ground surface,
and pore-water and earth pressures at both sides of the retaining wall during dewatering of the foundation pit. Based on the tests,
the deformation laws of the retaining wall and surrounding soil caused by dewatering considering and without considering the
adjacent pile foundations are discussed. The mechanism of deformation of the foundation pit induced by dewatering under the
barrier effects of pile foundations is also revealed. Two main conclusions are drawn: (1) Larger groundwater drawdown in the
pit can be caused by smaller water yield due to the barrier effects of pile foundations on groundwater flow. In this case, the
number of pumping wells in the pit can be appropriately reduced to achieve the same pumping effects. (2) The barrier effects of
the adjacent pile foundations on the ground movement may lead to a larger lateral pressure in front of the retaining wall and a
smaller lateral pressure behind the enclosure wall. On this occasion, the deformation of dewatering-induced retaining wall and

settlement of ground surface outside the pit may be much

smaller. The effects of the adjacent underground structures on ESWH: EFERRREHE (51978261, 51708206); WA
the foundation pits should be considered in the design so that a HARFEEETH (20221]20023); HIFEHEETHH (2140290,

20A190); WIF A RHL GIHTTHRITH H (2022RC1172)
Wi BEH: 2022-03-09
be obtained. *EfE/EH (E-mail: wenhuagao@163.com)

more reasonable supporting scheme and construction plan can



11

WA, A, SUAMEEAE BH RS RO ST A FlK 51 AT M LR 2379

Key words: foundation pit; dewatering; barrier effect; pile foundation; deformation; model test

0 51 B

ITUEEE, W ERX RIS TR, R
ACH @R, X ARG T RN 7
TEVEAS B 51 R AR TE 75 4 e By -3, o [ 2 R s
XML K BEIRFE, FYU B KR R B H i T
AE A () — 343 ST, B B, [ N A 2 2 0
ANTR) T ek B FL 5| e 1) JE) PR PR 358 A 2 il Rt gt
17 7RI S HERHE T . HiEE ST T ST K
SRR RTINS, FEH TA S8R E
R TR P e UM R DR T TH SR i BoatiR
SEUTIR T 3 o VR AR K2 R B ST K & 1)
TR, KRR T YUK & E e I

IR ST R FE AT O R S5 AR S K
SURASTEMIR, BT XF1Z 7, VEMERE BRI
SERIAEAEREES T HOR K E BB, SR
IKTETEAG B N, Sl R KA H B KRB,
MR R b T 0 s 8 0 32 S5OV 7 R B AT X 1
KB W A PH A RN, H A o $h s K A B X
FDAIRe 3vik Y GVAREE XN 1) A P S TRV S RS )
5 BEAT Hb R 4544 18] BE 2 5 T K 51 6 B T D RE
FEAE B Tan U Liao SR F0 TR A0 Ak
vl BEA R R R TUR R, REITAME TR
SERMIAZEAE DN T 3T 2 5 R AT . i it LB
FORI, APITH N g 2 BRI R KA E s B .
{E_F SR AT 7 25 B DL TR Sl A e B o S B v,
ANCEE AR T A0 I 45 4 BEL R 2B 9B IS B AR
PR P52 R, I oA 48 8 LI 25k Bt R Bl /K 51 R
BRI MLE] . Sk, ASCFR T = AR,
I E R ST AR S5 R CLAREFEEE 6 5] ) Wy PR A
R AT R ) 5 AR AR B A DA A i P2 S i i 0 2 e
AT FE G A KA AR BB s A RS i db
RUUER B S5 K L5, T e 3 45
FAJERT T A K 5| A 1) Bl 9 46 ) B L a0 AR AR T B4
18 7 A S 4 A0 BEL I 255 B %o 3 e i K 51 R AR TR 5
WAL 1 o

1 RERIE
1.1 TIEES

FEHVERIE ST, WK 1, T4 20 m, FORIZIRZ) 19
mo ISR R ERS, SRESESCN C30,
KEFEN 1.0 m, ArdEBGEEA 33 me FEHTEE N
FEGT AL LY B, HALLY) 8 m A TR 25,
F Yt THIZ @M AR VFITEN 20 mm.

RSB Al K R GER AR REF PP /KOt T A 24
SR, fEHUERS AR TR, X A, B Bk
HUREAT 1 oK alde . A ZETTI ISR M2 10 d MR+
7K 51 S R K2 10 mm AT A 9IRS (AL
C3 4b); B Fyukierh, SIRATHEM 7 E S, (=
295 d MGTA KSR HRZ) 5 mm RS GIIRY
fL C13 4b), I SFEHTHMEFUE 8 mm JTFF.

PA S5 RARH], Gk 51 R s & A
AR TR AT BALT - (HIE I 12 TR M oI5 254t
SRIL SRS ISR 51 KA S L ik,
T OCRIEA TREEAT E N BRLRSS, WO /o iR ss
RS STl K 51 % F TR AL T (R 50 o

4B HhiA
C16 Cl4 12 cio ca _C2
713

Cé6
[l 6519 ©517 ©S15 @SI3 e, ®S9 ©S7 @S5 @S3 Seal
S1
100 S10 25.6 .
©S18 oS16 oS14 oS127 o ®S8 ©S6 ®S4 ©S2
Cs 1

o0
cis C13 CILR o9 3 0

19 19423

o HFEEMABC) o BEAKI(S)
RN m

B 1 Bk H RER SN S FEAE

Fig. 1 Layout of dewatering wells and monitoring points for

IEREIRER

foundation pit
1.2 REKLAM
B 2 s 1A SCR AN X4k, Bath v BN Kok
Fyrha /NG %A B RIFETAS T KB T MAR IR
Ao BRI, (UESL 172 BRI IR AR5
JURTARAAEES 1750 (4R 50 BEATRIGAEANL); /i
HY AR, ASSTH BN R SR 30 45 A4 BEL IR 28R 0] e 5t
K51 KA, JFARIE 8 45 R S I
MR TAEAT, NIAE RE T LA L
BRI R X i :

) EZEEER T S

Y
i &Y ) 4%
1 N |
N Y
\

|

E 2 SRR IS HIK I8 B A R G ST A

Fig. 2 Simulated area in model tests and picture of model box
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Fig. 3 Layout of dewatering wells and monitoring points for case with pile foundation
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Fig. 5 Arrangement of plastic film on side edges of model
retaining wall and picture of pile foundation
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