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Study on Deformation Control and Safety of Existing Tunnels in

Construction of New Municipal Bridges

WANG Fei', WANG Zhigang™
(1. Shandong Highway Bridge Construction Group Co., Ltd., Jinan 250000, China; 2. College of Civil Engineering and Architecture,
Hebei University, Baoding 071000, China; 3. Hebei Key Laboratory of Infrastructure Disaster Mitigation and Intelligent Assessment,
Hebei University, Baoding 071000, China)

Abstract: The numerical simulation methods are used to quantitatively evaluate the impact of bridge construction on the
stability of the underlying subway shield tunnel. By systematically analyzing the multidimensional structural response of
the tunnel throughout the bridge construction process such as excavation and tunneling, pile foundation construction,
backfilling and pavement construction, the evolution patterns of tunnel axial, lateral and vertical displacements, as well
as cross-sectional convergence deformation are revealed. The result shows that the displacements of the tunnels
demonstrate a sequential coupling relationship with various construction phases, and all displacements reach their peak
during the main road construction, in which the vertical settlement (-0.32 mm) and the radial convergence (0.27 mm) are
the most pronounced, and are in this stage that becomes the most unfavorable condition for controlling safety. The
development of displacement is principally governed by the application of load and the control of soil stress paths. The
accumulative effect of deformation is obvious because of minor rebound caused by the initial unloading and the
continuous settlement and convergence led by the subsequent loading. The simulation results are all lower than the
limits specified in the code. The structural safety margin is sufficient, verifying the feasibility of the construction
scheme. The related methods and conclusions can provide a basis for risk assessment and control in similar adjacent
projects.
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