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Research on Stress and Deformation Characteristics of Shallow-buried

Long-span Rectangular Tunnels under Multi-factor Disturbances
ZHANG Jia, KONG Qingqing
[Shanghai Municipal Engineering Design Institute (Group) Co., Ltd., Shanghai 200092, China]

Abstract: Relying on the G98 Ring Expressway Sanya Yazhou Bay Science and Technology City Tunnel Project, by

means of numerical simulation, the stress and deformation mechanisms of a shallow-buried long-span rectangular tunnel

under the disturbance of multiple typical external factors are studied. The numerical model takes into account the

sudden change of overburden load above the tunnel, alternating soft and hard geological layers, as well as potential

subsequent construction disturbance and vehicle load on the tunnel roof. An elastoplastic damage constitutive model is

adopted to simulate the damage evolution process of concrete under typical extreme adverse loads. Based on the

numerical analysis results, the stress distribution, deformation mode and damage evolution process of the tunnel

structure under typical external loads are systematically analyzed.

Keywords: shallow-buried long-span; rectangular tunnel, multi-factor disturbance; numerical simulation; damage

evolution
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