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Study on Pit Corner Effect of Open-Cut Foundation Pit Considering Coupling

Action of Internal and External Corners

FENG Wei',ZHOU Kun', LI Hailong', WU Xing*, HUANG Fu*
(1. China Construction Fifth Division South China Company, Shenzhen, Guangdong 518002, China; 2. School of Civil and
Environmental Engineering, Changsha University of Science & Technology, Changsha, Hunan 410114, China)

Abstract: At present, most studies on the spatial effect of open-cut foundation pits focus only on the influence
of either internal corners or external corners on the supporting structure, while the coupling effect of internal
corners or external corners on the deformation characteristics of the retaining structure and surrounding soil has
not been thoroughly investigated. Based on the Gongming Square open-cut foundation pit project of Shenzhen
Metro Line 13, this study constructed a three-dimensional numerical model. The influence of the coupling
action between the internal and external corners during excavation on the deformation of the retaining structure
was analyzed. The deformation pattern of lateral displacement of the diaphragm wall under different relative
positions of the internal and external corners was obtained, and a calculation formula for the influence
coefficients of the internal and external corners was proposed. The results show that an increase in the wall
length of the external corner parallel to the long side of the pit only affects the lateral displacement of the
diaphragm wall on the pit side where the external corner is located. Increasing the wall length of the external
corner is beneficial to control the horizontal displacement along the long side but is unfavorable for controlling
displacement along the short side. Surface settlement at 1 m behind the diaphragm wall increases with the wall
length of the external corner (parallel to the long side), and the point of maximum displacement shifts from the
central part of the pit toward the location of the external corner.
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Table 1 Geological parameters of Gongming Square Station
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H/m y/(kN.m®)  EX/MPa E™\/MPa E*'/MPa “" 0/() ¢/MPa

Rt 1 17.5 5.0 5.0 20 0.30 14 23.7
R D 3 20.6 25.0 25.0 80 0.27 25 8.0
BB E+ 2 18.9 2.6 2.6 10 0.31 13 20.0
2 WAL AE K A 5 19.5 50.0 50.0 150 0.27 24 0.5
R AE R A 8 24.0 80.0 80.0 180 0.30 30 0.5
AR A i A 5 26.0 100.0 100.0 300 0.30 30 0.5
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Figure 1 Schematic plan view of internal and external

corners of foundation pit
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Figure 2 Potential slip surface and soil arching effect at

internal corner
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Figure 3 Potential slip surface at external corner
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Figure 4 Classification of external corners
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Figure 5 Three-dimensional numerical model
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Table 2 Study scheme for interaction between internal

and external corners
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Figure 6 Comparison of diaphragm wall displacement

with and without external corners
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Figure 7 Lateral displacement of diaphragm wall
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Figure 8 Comparison of displacement influence

coefficients for group A
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Figure 9 Comparison of displacement influence

coefficients for group B
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Figure 10 Comparison of displacement influence

coefficients for group C
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Figure 11 Comparison of vertical surface displacement
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Figure 16 Variation of surface settlement at 1 m behind
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