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Fig.1 Tunnel partial excavation methods and layout of measurement points(unit: mm)
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Fig. 3 Contour map of the large principal stress o
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Fig. 4 Vertical displacement of surrounding rock
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Fig.5 Vertical displacement of primary supporting structure
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Numerical analysis and construction monitoring of
four arch tunnel with shallow-buried excavation

HUO Run-ke*?, ZHOU Feng', LUN Pei-yuan'

(1. School of Civil Engineering, Xi'an Univ. of Arch. & Tech. ;2. Key Laboratory
of Structural Engineering and Earthquake Resistance. Ministry of Education, Xi'an 710055, China)

Abstract: Based on the four arch tunnel of Harbin metro, and combining the methods of finite element numerical simula-
tion and field monitoring data analysis, the paper has done some research on the stability of the tunnel surrounding rock
and supporting structure, indicating that the stress of arch bottom, temporary support arch wall and arch feet is more
concentrated and the greatest change of stress appears in the arch feet and the vertical displacement in the vault and arch
bottom changes greatly and its maximum value is in the vicinity of the tunnel face. The maximum of surface subsidence is
located on the center of the uplink and downlink and gradually decreasing distribution to both sides, and the surface sub-
sidence of the downlink is greater than the uplink. However, the subsidence of vault and surface comply with the general
law of settlement and their variation of the measured and calculated values were compared.

Key words: four arch tunnel ; numerical simulation ; monitoring data ; surface subsidence
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