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Building Subsidence Control in Metro Shield
Tunneling under Construction Ground of
Buildings and Water-rich Sand-clay Stratum
Subsidence Prediction Method

CHEN Zhimin, FAN Changhai, ZHANG Changshu
Abstract Relying on an interval tunnel project of Guangzhou
Metro under-passing dense urban building group, MIDAS GTS
NX software is adopted to simulate the construction process,
the ground and surface building subsidence law when the shield
passes through composite strata such as water-rich gravel sand,
silty clay and completely-slightly weathered granite is studied.
The effectiveness of the inter-line grouting reinforcement and
the raft structure reinforcement schemes are comparatively ana-
lyzed. Research results show that, compared with the raft
structure reinforcement scheme, the inter-line grouting rein-
forcement scheme can significantly control the deformation and
instability of the building, the pile foundation supporting layer,
and the seepage loss of fissure water. The proposed empirical
formula method is suitable for the stratum subsidence deforma-

tion prediction under inter-line grouting reinforcement working

condition.
Key words metro; shield tunnel; water-rich sand-clay stra-
tum; subsidence control
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Tab.1 Stratum physical and mechanical parameters and

lining structure parameters
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i m) MPa  kPa (°) E3
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Fig. 1 Distribution diagram of surface buildings
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Fig.2 Diagram of overall structure
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Fig. 4 Inter-line grouting reinforcement scheme
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Fig.3 Subsidence and heave diagram in various parts of the overall model structure
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Fig.5 Grouting reinforcement scheme for raft structure
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Fig.6 Schematic diagram of building subsidence and heave under raft structure reinforcement working condition
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Fig.7 Schematic diagram of building subsidence and heave under inter-line grouting reinforcement working condition
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Fig. 8 Tunnel ground subsidence results
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