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Case study of basement demolition and reconstruction on adjacent
subway

CHEN Jun-hui, XU Lei, CEN Yang-run
(Hangzhou Geotechnical Engineering and Surveying Research Institute with Limited Liability, Hangzhou 310012, Zhejiang, China)

Abstract: This project is located near Metro Line 2 in Gongshu District, Hangzhou City. There is an old basement
distributed in the site, and the original basement needs to be demolished and rebuilt into a two-story basement. The soil in
excavation range of the foundation pit is dominated by silt and silty clay. During the demolition and reconstruction, the
surrounding environment should be ensured, especially the safety of subway operation. Hence the deformation control of
foundation pit and environmental protection are the key points to be considered in this project. The foundation pit close to
the subway side supported by 800-thick underground continuous wall combined with 1 reinforced concrete support and 2
steel support with axial force compensation system, the rest of the pit was supported by the piles combined with two
reinforced concrete internal bracing. Reinforced concrete trestle bridge was used in A division, which is far from the
subway. High pressure rotary jet pile pumping reinforcement was used in B division. During the actual construction process,
accidents such as subway tunnel deformation exceeding the control value, leakage of the southern sewage main pipe,
difficulty in clearing underground obstacles during the construction of ground walls and pile foundations happened. This
can provide reference for the design, construction, deformation control of foundation pits on soft soil foundations, subway
protection monitoring, prediction of subway deformation using finite element risk software, and protection and repairment
of subway facilities.

Key words: soft soil; clearing the barrier; adjacent excavation; deformation super control; tunnel monitoring; subway

tunnel; finite element analysis
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Fig. 1 Layout of foundation pit and subway station
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Table 1 Physical and mechanical parameters for each soil layer
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Table 2 Maximum displacement of subway tunnel under main
working conditions
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Fig. 10 Cumulative change of track bed horizontal displacement along mileage at different monitoring points
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Fig. 14 Cumulative change of track bed settlement at typical section of downbound XCJ595
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Fig. 18 Cumulative change of tunnel lateral convergence at typical section of downbound XSL620
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