H46% B 1Y # L+ T B % WMk Vol.46
2024 4 1 H Chinese Journal of Geotechnical Engineering Jan.

No.1
2024

DOI: 10.11779/CJGE20221074

B M ENFarids & AR BTN A SRR ME E R 1 S AL

AR L2 TXHL BEBBS ITREY AL 2
(1. FHRZELERTREAG T EMS TRER, L 200092; 2. FFAKFE AT TREEEHEALERS, L 200092;
3. BMAKS TR ASHAT, L 200002; 4. LSS BERER AT, L 200093)

. BRI RO, BRI BT/ A AR AT ST B SO E A SR NI, RIS RSN
FIAZTEARFE AN . Dy, ARFE MRS SAMIEN T AOTREEST TR (34.3 m) , Geit it 7 BLZME D EE (b TSRS |
BiJ5 LARMIRe . ARG . SRR DRSS 2R 70D, $E7R T DX R A 5 R IR BSOS KRR AR TR
VP HS T HR AN G5RERY]: ANEIGT 51 T T SRR AR, E0 AR R 76%,  AFENfr I
MFEHE K 72%, BEMT-FECEENw R TR REIG N 1 A CL L, R Er O T8 Bl a5 B R A
EIA 7 1 SCAESE RN AR AL 3 FHLEIZE AV T4 2R . ESRUTREMI LTIt T, Bi7e 7028 RS STI AX FR A AR A »
U TG ) SFE R E W B AT T 5, RS X /Al E s ] R 5 21 ) I IV SR AR o

KA. AT W AR SR Bl

FESHES: TU443 XHRFRIRAS: A XEHS: 1000-4548(2024)01-0199-08
TEZ Y. BRHEFL(1998—), Lo, WiHFFiAE, BN GREE R T TR T AR TAE . E-mail: qiuyanling@tongji.edu.cn.

Asymmetrical deformation characteristics and mechanisms of deep
excavations induced by one-side unloading

QIU Yanling': %, DING Wengi" %, ZHAO Tengteng®, WANG Xiaoyong®, QIAO Yafei >
(1. Department of Geotechnical Engineering, College of Civil Engineering, Tongji University, Shanghai 200092, China; 2. Key Laboratory

of Geotechnical and Underground Engineering of Ministry of Education, Tongji University, Shanghai 200092, China; 3. Engineering
Project Management Company, Shanghai Chengtou Water Group, Shanghai, 200002; 4. SGIDI Engineering Consulting (Group) Co., Ltd.,
Shanghai 200093, China)

Abstract: With the advancement of urban renewal, more and more excavations are being constructed under one-side unloading
condition caused by the existing adjacent ones, resulting in different deformation characteristics and mechanisms compared to
those of the normal excavations. Therefore, with the support of an asymmetrical deep excavation (34.3 m) that is induced by the
adjacent one-side unloading in Shanghai, the site monitoring data (i.e. deflection of diaphragm wall, soil displacement, ground
surface settlement, struct axial force and earth pressure) are collected and analyzed. The asymmetrical deformation
characteristics of the deep excavation induced by unilateral unloading are then summarized, followed by a discussion of the
corresponding mechanisms. The results show that the one-side unloading leads to the asymmetrical deformation of diaphragm
wall. The displacement at the unloaded side reduces by 76% while that at the non-unloaded side increases by 72%, resulting in
an increase of more than one times of the maximum surface settlement at the non-unloaded side. All these changes are the
combined results of three mechanisms, including the reduced soil pressure at the unloaded side, the horizontal movement of
retaining structures, and the change of the equivalent stiffness of supports in the unloaded direction. Therefore, the
asymmetrical deformation of excavations should be fully considered during their design and construction. The equivalent
stiffness of supports should be determined appropriately, and the rational monitoring warning indexes should be proposed for
the unloading side and non-unloading side, respectively.
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Fig.1 Plan view of excavation and layout of monitoring points
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Fig. 3 Schematic diagram of excavation schedule
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Fig. 14 Influence mechanism of one-side unloading on

deformation characteristics of excavation
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