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Influence of Deep Foundation Pit Excavation on the Mechanical
Behavior of the Adjacent Metro Structure

CHEN Tao, HUANG Yade, LI Gengzhao, ZHAI Chao, FAN Pengcheng
( Tianjin Institute of Geotechnical Investigation and Surveying , Tianjin, 300191, China)

Abstract: The construction of deep foundation pit may cause the deformation of its adjacent existing metro structure, to a
certain extent, affect the mechanical properties, then it may have someimpacts on the normal operation of the metro lines.
By taking one existing metro line which adjacent the deep foundation pit in Tianjin as an example, the load-structure
method is adopted to establish a three-dimensional finite element model of the metro tunnel structure to simulate the stress
condition under the design state and the current state, the stress state of the tunnel structure, bolt and steel bar are ana-
lyzed. The results show that the maximum tensile stress of the inner concrete of tunnel vault is 2.43 MPa and 2.98 MPa,
the tunnel arch waist concrete is 2.42 MPa and 2.45 MPa, less than the ultimate tensile strength of concrete 3.1 MPa,
there is no tensile failure of the concrete, the maximum tensile stress of the circumferential bolt is 216.8 MPa and 238 .4
MPa, and the longitudinal bolt is 68.3 MPa and 65.3 MPa, all of them are less than the yield stress of the bolt 400
MPa, the maximum tensile stress of the steel bar is 236.0 MPa and 275.6 MPa, they are less than the yield stress 335
MPa, and they don’t yield.
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