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STUDY ON PHYSICAL MODEL TEST AND DEFORMATION LAW OF
SURROUNDING SOIL FOR SHALLOW METRO STATION CHAMBER

WANG Kezhong® %, LI Zhongkui*, WANG Aimin®, FU Shengyao'
(1. State Key Laboratory of Hydroscience and Engineering, Tsinghua University, Beijing 100084, China; 2. College of Civil

Engineering and Architecture, Zhejiang University of Technology, Hangzhou, Zhejiang 310032, China)

Abstract: According to conceptual model theory of equivalent material, a large-scale physical model test for
excavation of metro station chamber was realized. The excavation process of connection tunnels between metro
station chamber and existed double TBM tubes had also been simulated; the ground settlement, soil deformation
and displacement of characteristic points around tunnels were also studied. In addition, the influences of the
cast-in-place piles to reduce the soil displacement have been simulated. Dynamic mechanical behaviors and
deformation laws were obtained. Some conclusions have been obtained. The results may be useful to the
construction and expanding excavation of metro station space between existing double TBM tubes.
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Fig.1 Cross-section of column-pillar metro station model
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Fig.2 Modelling of bored cast-in-place pile lateral
east-shield-driven tunnel
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Fig.3 Location of multi-point displacement meter
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Fig.4 Settlement measuring point layout chart of model
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Table 1 Measuring point serial number of ground surface
displacement on measuring line

ML A
1* 10 13 22 25 34 37 46
2 11 16 23 29 35 40 47
3 12 19 24 32 36 43 48
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Fig.5 Multi-point displacement measuring point layout
on cross-section(unit: mm)
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Table 2 Maximum displacement summation of measuring
point on measuring line No.1 at each stage end

mm
I BRGTR BiF
AN J
— BB R =HB
10 0.138 0.386 0.407
13 0.146 0.522 0.566
22 0.332 0.84 1.045
25 0.483 1.011 1.133
34 0.367 0.914 1.178
37 0.012 0.189 0.209
46 0.127 0.379 0.414
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Table 3 Maximum displacement summation of measuring
point on measuring line No.2 at each stage end

mm
S KA RHE

B B —BrB
11 0.213 0.593 0.659
16 0.033 0.520 0.570
23 0.281 0.798 1.020
29 0.462 0.925 1.098
35 0.456 1.118 1.387
40 0.002 0.113 0.365
47 0.047 0.266 0.291
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Table 4 Maximum displacement summation of measuring
point at on measuring line No.3 at each stage end

mm
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12 0.093 0.350 0.415
19 0.100 0.460 0.585
24 0.427 0.957 1.218
32 0.324 0.888 1.041
36 0.257 0.660 1.084
43 0.076 0.340 0.505
48 0.110 0.339 0.384
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Fig.7 Contour of ground surface displacement at the end of
stage 1(unit: mm)
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Fig.8 Contour of ground surface displacement at the end of
stage 2(unit: mm)
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Fig.9 Contour of ground surface displacement at the
end of stage 3(unit: mm)
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Fig.10 Displacement curve of N0.25~27 point(2006)
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