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Design and Analyses of Metro Closely Overlapped Tunnels
Under the Existing Bridge Piles

YAO Chenchen
( China Railway Design Corporation, Tianjin 300142, China)

Abstract: In order to evaluate the impacts of closely overlapped tunnels of Dalian metro line one and two on the existing

bridge piles, the finite element method is adopted to analyze the influence of the successive construction sequence of four

tunnels of two metro lines. The essential protection measures are proposed. The results are as follows. The estimated

maximum ground subsidence caused by the construction of closely overlapped tunnels is about 7.7 mm which is less than

the upper limit value. According to the buried depth and surrounding rock type of tunnel, the construction sequence is

reasonable and feasible. The upper tunnels are first excavated, which can reduce the ground subsidence effectively. The

protection measures are essential for the successful construction of tunnels under existing bridge piles, which include iso-

lated pile, the application of grouting, internal supporting system in the tunnel and the control of buffer blasting.

Keywords: closely overlapped tunnels; construction sequence; under existing bridge piles; reinforcement mea-

sures; numerical analysis
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