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Fig. 1 Cross-section of underground station
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Fig. 2 Excavation sequence of construction
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Fig. 3 Numerical model mesh
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Tab.1 Physico-mechanical parameters of materials

JEREE/ AT/ EETR

e i R R

m (kNem *) MPa /) kPa
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Fig.4 Surface settlement curve with construction step
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Fig. 5 Sketch of pile-column-beam bearing system
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Fig. 6 Uplift trend of the station after construction
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Fig. 7 Surface settlement curve
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Fig. 8 Development of plastic zone
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Research on ground settlement of metro station construction by PBA method

WANG Zheng-zheng” .,

GUO Xiang-yu

( School of Civil Engineering, Dalian University of Technology, Dalian 116024, China )

Abstract: Combined with engineering conditions of Songjiang Road metro station in Dalian, a three-

dimensional model of underground station was built using finite element software MIDAS-GTS, and

the development tendencies of surface settlement, settlement trough and plastic zone were analyzed.

The analytical results show that the surface settlement has obvious stages and the construction of pilot

tunnel is the key phase to control surface settlement. Furthermore, the maximum surface settlement

and the final surface settlement both meet the control criterion 60 mm, so PBA (pile-beam-arch)

method is effective to control surface settlement. And the mode and depth of the settlement trough are

affected not only by multi-tunnel effect, but also by burial depth and construction mode. Finally,

plastic zone generates at pilot tunnel phase, PBA method could control the development of plastic zone

effectively.

Key words: metro station; PBA (pile-beam-arch) method; ground settlement; settlement trough;

multi-tunnel effect



