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Design and deformation control of excavation support project close
to a subway station

LIU Huan-cun, LI Liang-jie, WANG Cheng-liang, WEI Hai-tao
(AVIC Institute Geotechnical Engineering Co., Ltd., Beijing 100098, China)

Abstract: For the deep excavation with a depth of 15 m close to a subway station in Beijing, the design and deformation control
measures for its support are proposed. Numerical simulation is performed by means of the FLAC® software based on the
theory of finite difference to analyze the deformation of the supporting system during the design stage. The actual deformations
of the supporting system during the construction stage and service period are monitored. The results of the numerical simulation
and actual monitoring show that the maximum deformation on the top of the supporting structure is below the allowable value

of the relevant technical code. The proposed design and deformation control measures for this project can be referenced for

excavation support projects under similar conditions.
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Fig. 1 General plan of construction site
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Table 1 Physical and mechanical indexes of soil layers
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Fig. 2 Current landform at east side of construction site
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Table 2 Design parameters of anchor rods (No. 1)

(DA KE/m  HBBKEm EEBKEm  MEm W%E TR Wi ) BUSMTE/KN
F1iE 5.0 20.0 7.0 13.0 32 3745 2 fi¢ 20b 20 210
Fo2iE 8.0 22.0 6.0 16.0 32 3xT7¢5 2 2 22b 15 300
F3iE  -11.0 22.0 5.0 17.0 1.6 3x7¢5 2 i 22b 15 300
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Table 3 Design parameters of anchor rods (No. 2)
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$21  -8.0m 22.0 6.0 16.0 3.2 3XTdS 2 i 22b 15 330
F3iE -11.0m 220 5.0 17.0 1.6 3XTdS 2 i 22b 15 330
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Fig. 3 Bracing and retaining structures at south side of excavation
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Fig. 4 Relationship between bracing and retaining structures and
subway structures
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Fig. 5 Bracing and retaining structures at east side of excavation
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Fig. 6 Design of bracing and retaining structures at east side of
excavation
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Fig. 7 Numerical model mesh for east side of excavation
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Contour of X-Displacement
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Fig. 8 Nephogram of X-displacement at east side of excavation
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Fig. 9 Curve of measured stress on anchor head at south side of
excavation
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Fig. 10 Curve of measured horizontal displacement at east side of
excavation
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Fig. 11 Curve of measured horizontal displacement at south side of

excavation

5 &

(1) HEGUA IR RS B LS, 258
37 18 SR IA B 25 DR 3 SRS B 1) S BEROR 1R
g SUNERIIEE /AN

(2) BEHE L IIEDUNBHIN 2, 2P0 7 %10
4G N R DAY U B A R JT 1), T S it
[, IR RS T RIS SR G RIS
e 38 2 R A R

(3) ATREBA AL L TG A 5 (1R P 2
Ko Hili U BRE H NASTE ER, fRIE T R IIZAT
24, TRV TS T B 4 E2R T
FERBOE 5t TR 7 5%

S ik
[1] XU, . bt TREF MM Jbat: R T
Hi AL, 1997: 731 - 770. (LIU Jian-hang, HOU Xue-yuan.

Excavation engineering manual[M]. Beijing: China
Architecture and Building Press, 2000: 731 - 770. (in
Chinese))

[2] JGI120—99 FHTHEYT LI HAMAE[S]. (JGI120—99
Building foundation pit supporting technical regulations[S].
1999. (in Chinese))



