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Numerical Simulation of the Construction Mechanics
Characteristics of the Foundation Pit Group on Metro
Connection Line with Undercrossing Bridge Adjacent
to High-Speed Railway
RUI Yonggin ,AN Yue ,WANG Zhenhua ,YU Xiaosha

(School of Resources and Civil Engineering, Northeastern University , Shenyang ,China,110819)

Abstract ; Taking the entry and exit section of the Houguancun rolling stock section of Dalian Metro
Line 5 as an example, this paper investigated the influence of foundation pit construction on the stability
of adjacent bridges and high-speed railway foundations by using the geotechnical finite element
software for numerical simulation. The plane size of the model was set according to the actual
engineering data. Based on the Moors-Coulomb constitutive model ,a composite element finite element
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model was established to analyze the influence of the construction of the subway station connecting line
foundation pit on the surrounding soil, adjacent bridges and high-speed rail foundations. When
completed the construction of the connecting line foundation pit group, the maximum lateral
displacement of the sidewall of the foundation pit is 31. 55 mm,the maximum lateral displacement of
the bridge pile is 11. 37 mm,the maximum vertical settlement is 11.24 mm,and the maximum vertical
settlement of the high-speed rail foundation is 11. 20 mm. The horizontal and vertical displacements of
the bridge piles of the ramp bridge reach the warning value of 10 mm during the foundation pit group
construction of the connection line. The ramp bridge piles should be reiforeced and protected before the
construction of the foundation pit of the connecting line of the subway station to meet the deformation
control standards of high railway foundation,and safety monitoring needs to be strengthened. In the
fourth step,the incremental displacement of the side wall of the foundation pit,the bridge pile and the
high railway foundation all reached the maximum,so should strengthen the safety monitoring in this
construction stage.

Key words; metro engineering; connection line ; foundation pit group; tunnel construction; stability;
numerical simulation
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Table 3 Physical and mechanical parameters
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Fig. 4 The meshing diagram of finite element model
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Table 4 The incremental displacement of the wall

B4/ mm
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8 0.189 6 0.078 95 0.1851
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Table 5 Maximum displacement of bridge piles

HyH 7%/ mm
T
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1 0. 540 0. 480
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Fig. 10 The incremental displacement of bridge piles in transverse and longitudinal directions
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