e 5t = 430 5

Caj-cdiET2ZHETI
HYDROGEOLOGY & ENGINEERING GEOLOGY

HIRB RN KRR EGETUARR R

FREAER, FBREK, MR, BEBX

Effect of retaining wall leakage on the deformation behavior of foundation pit in water-rich sandy strata
QIU Mingming, LI Xiaomin, YANG Guolin, and DUAN Junyi

TEZR AL View online: https://doi.org/10.16030/j.cnki.issn.1000-3665.202311037

AT RE RSB HAN S R

Articles you may be interested in

TRHRIR 171 B8 1 0 P R it T AR IR B i i 52
Field test on the construction deformation characteristics for a loess highway tunnel at the shallow portal section

ER BB, A7 2Rk, sk, BOR SC /K SO BT TR BT, 2021, 48(3): 135-143

AC AR X Sl 2 BT SR TR AT RR IR

Characteristics of surface settlement and deformation of open cut foundation pit in different areas of Beijing
gk g, sk Rl, RS KSCHLE TREHL . 2021, 48(6): 131-139

BEGURR AR 7 N5 T ARG B2 F 2 1 3 A

Influence of foundation pit dewatering on sonar seepage detection accuracy

TEAS, BN, B (5, WA, ARl K SO R TR M. 2020, 47(5): 73-80

R R4 R R K FLA TR R 0 Ay

A study of the rich—water ground rock deformation features as shield tunneling along with inclined shaft
AR, THRE, MREATE K SCHb BT T2 HL BT, 2019, 46(6): 126-131

JERCHL ST B W AR S S R AL B TUAR BB

Research on redundancy design of the transition section of composite pit support in the foundation pit of the Xingong Station of the Beijing

subway

IR, PN, Y0, E3 KO TR, 2019, 46(2): 162-162

TG b DXL TR R AR E P Prandli RIS

A discussion of the Prandlt calculation formula for anti—uplift stability of the bottom of a foundation pit wall in deep soft soil areas

PSS /K SO TR, 2021, 48(2): 61-69



https://www.cgsjournals.com/article/doi/10.16030/j.cnki.issn.1000-3665.202311037
https://www.cgsjournals.com/article/doi/10.16030/j.cnki.issn.1000-3665.202008002
https://www.cgsjournals.com/article/doi/10.16030/j.cnki.issn.1000-3665.202101018
https://www.cgsjournals.com/article/doi/10.16030/j.cnki.issn.1000-3665.201908044
https://www.cgsjournals.com/article/doi/10.16030/j.cnki.issn.1000-3665.2019.06.17
https://www.cgsjournals.com/article/doi/10.16030/j.cnki.issn.1000-3665.2019.02.22
https://www.cgsjournals.com/article/doi/10.16030/j.cnki.issn.1000-3665.202006031

528 B 1M TR SCH T T AR b T Vol. 52 No. 1
2025 4F 1 A HYDROGEOLOGY & ENGINEERING GEOLOGY Jan., 2025

DOI: 10.16030/j.cnki.issn.1000-3665.202311037
ERTBA, 2= e R, M 2 Robk, A5 PR T 0 T K RD 2 SR TS T PR A S0 (7], K SCH BT T RE # T, 2025, 52(1): 85-96.

QIU Mingming, LI Xiaomin, YANG Guolin, et al. Effect of retaining wall leakage on the deformation behavior of foundation pit in water-
rich sandy strata[J]. Hydrogeology & Engineering Geology, 2025, 52(1): 85-96.

HEiEZ R 2K EER TR RN

EREABA, A, A RAR, BB U
(1. B KFEAIESRE, BH E% 716000;2. PHRFERIEFRE, Wd KV 410075;
3. G RFIAZRFR, L% ST 330031)

FEE: XSRS K IR D 51 & 1 9 F 0], PR 9T FEY B R U & R AL B HAE R 7 xR TR T2 2 R A EE
o BEA R E KD IZHENE IR B8 I ¢ T SC 0, WRE T 550U /K s 60 ¢ 3 % JR AR AIE B & SRR, 9% FH 30 4 i 00 A B30 (i A5
P77 7 5% JR 8 K T S HTAR T bk B o il S i HEAT T oY . BRR A REREL (DB R K FLERE -NERNELY
AR R, B — & 09 R N 28 R M (2) PSR 288 il 26 4 A kT aod B Ol < BRI — B i I —iR <] VIE—IR
“B VI, B IR R R K PR B IR I 1.29 ~ 1.44 £5; (3) 145 MR T RR it 48 o0 A R R 3 R R < AR TG — <% A)
I —IEAE I, VLA EURR X TLE R 1.00k, ~ 1.205,(h, IS TEEE ), R s T 5| 2 b 3 DU R IR A8 5, B IR )G fe ok
TR A BIRATHY 1.16 ~ 1.65 fif; (4) s /K A7 B R 2 348 AL FRAE 7T Sy PEHI L B0 I 9 3 AT IR A5 55 (5) 245
F1 7R AL B B LI 2 5 S 4 0 AR sh 25 R AT D R AR T & 8, AR FE T AR B U A AR v S T BN IR D B SRR
He i T8 WAL Ik 5 ALb ¥ 15 W A 800 6 KD SR BRI e O E RS A, RS R AT O S TR B IR E B R S
RS2

XHEIR): HEGU TR BKEPE; KT BTV B S0 s 5 i i

FESES: TU4T3 XHERRRRD: A YEHS: 1000-3665(2025)01-0085-12

Effect of retaining wall leakage on the deformation behavior of
foundation pit in water-rich sandy strata
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Engineering, Central South University, Changsha, Hunan 410075, China; 3. School of Infrastructure
Engineering, Nanchang University, Nanchang, Jiangxi 330031, China)

Abstract: Aiming at the disaster problem caused by leakage of water and sand in deep excavation, it is of great
significance to reveal the evolution of foundation pit leakage disaster and its control method for underground
engineering construction safety. Based on the leakage disaster of row-pile retaining deep foundation pit induced by
deep excavation in water-rich sandy strata, the development characteristics and causes of leakage of water and
sand during construction were analyzed, and the deformation behavior of foundation pit and its control measures

under partial leakage were investigated by field monitoring and numerical simulation method. The results show
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that the development of leakage disaster of foundation pit is a complicated multi-field coupling process, and its
occurrence is hidden and sudden. The horizontal displacement curve of retaining wall successively transformed
from “oblique” shape, “bottom of pot” shape, shallow “inverted V” shape to deep “inverted V” shape with
excavation depth. The maximum horizontal displacement of the retaining wall after leakage is 1.29 to 1.44 times
larger than before leakage. The ground settlement curve of behind the retaining wall successively transformed
from “flat ladle bottom” shape, “shallow ladle bottom” shape to “deep ladle bottom™ shape with excavation depth;
the sensitive zone of settlement trough is 1.00%, to 1.204, (A, is excavation depth). The ground settlement trough
deepens and widens due to partial leakage, and the maximum ground settlement after leakage is 1.16 to 1.65 times
that before leakage. The characteristics of the “jump” fluctuation of groundwater level can be used as the precursor
signal to judge the leakage disaster of foundation pit. The change of supporting axial force is dynamically adjusted
with the process of excavation and support to coordinate the development of deformation, and the supporting axial
force fluctuates slightly during retaining wall leakage. The combined treatment measures of grouting and high
pressure rotating spouting pile can effectively deal with the problem of leakage disaster control of foundation pit in

water-rich sandy strata. This study can provide basic information for the theoretical analysis and control of leakage

disaster of foundation pit.
Keywords: foundation pit; water-rich sandy strata;

field monitoring; control measures
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Fig.1 Profile of retaining structure system (unit: m)
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Table 1 Main physical and mechanical parameters of soil layers

Eewe syl him 7/(kN-m™) c/kPa o/(°) K/(cm's™) E/MPa v
O,FH+ 1.0~4.8 17.0 3.0 10.0 2.00x10°* 5.00 0.30
QM E+ 0.3~3.0 18.7 19.3 18.0 4.00x10° 9.56 0.34
@, ¥ 0.5~9.0 17.9 10.8 30.0 0.80x107 11.30 0.34
@, 0.5~5.0 185 35.0 1.20x107 14.40 0.31
My 1.0~74 19.0 38.0 6.00x102 15.80 0.31
Qfy 25~6.0 19.5 40.0 8.00x107 19.70 0.30
® 5B XAV TR b 04~23 21.0 50.0 23.0 2.48x107° 600.00 0.34
&, KA TR T b 6.4~10.6 243 600.0 35.0 4.50x107 1 500.00 0.34
(ON R AIEY v s — 247 800.0 40.0 3.00x10°° 2 500.00 0.28
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Fig.2 Plan layout of monitoring points (unit: m)
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Table 2 Materials parameters of hardening soil model
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