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Three-dimensional numerical analysis and monitoring of deformation of SM'W
retaining structures of deep excavations in gravelly soils

:1,2 1 s 2 3 : .1 : 2
LI Dong-hai *, WANG Meng-shu', DING Zhen-ming”, LIU Jun’, ZHANG Ding-li’, LIU Ji-yao
(1. Tunnel and Underground Engineering Research Center of Ministry of Education, Beijing Jiaotong University, Beijing 100044, China; 2. Beijing
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Abstract: According to a deep excavation of subway in gravelly soils, the deformation of SMW retaining structures in non-soft
soils is analyzed by three-dimensional numerical analysis. At the same time, the monitoring data of the deformation of retaining
structures and the settlement of adjacent ground surface during the excavation of foundation pit are analyzed. Through the
comprehensive analysis, the SMW retaining structures are suitable to the gravelly soils and their stiffness is more than that of
the row piles with diameter of 800 mm and pile spacing of 1400 mm. The spatial and temporal distribution laws of the

deformation of retaining structures and the settlement of the adjacent ground surface are summarized. It may be useful for

deformation prediction and determination of control value of similar projects in future.
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Fig. 2 Section of excavation
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Fig. 3 Arrangement of SMW retaining wall
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Table 1 Physico-mechanical parameters of soils

HE A FK )2 JEL R /m JE4i A i /kPa EE/(Nm>) AR B okPa WEEM 0 /(°)
I 3.8 7000 17.0 0.42 10 10
- 3.5 11000 19.5 0.30 31 30

ME T 4.7 13000 20.0 0.34 36 16
B EE T 2 2.0 12500 20.0 0.30 38 20
41 b 5.0 30000 19.5 0.34 30 20
R 2 B RERSEE
Table 2 Parameters of piles in numerical model
P /m JAK/m )Y /(kg'm ) ML/ MPa TRA L 1 /m?
21 2.67 2.6 5.0x10° 0.20 0.567
VI #3550 LRGSR
FHER AR /(N'm™) BESES/(° ) NIl /(N-m %) FHER A /(N'm™) PBESESI(° ) NIl /(N-m %)
1.0x10° 20 1.0x10" 1.0x10° 20 1.0x10"°
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Fig. 4 Calculated results of horizontal displacement of retaining

structures
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Fig. 5 Calculated results of ground settlement around excavation
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Fig. 6 Layout of monitoring points
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Fig. 7 Curves of horizontal displacement of retaining structures
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Fig. 8 Comparative analysis curves of horizontal displacement of

retaining structures
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Fig. 9 Variation curves of ground settlement around excavation

with time
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