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Abstract: The presence of cavities behind the segments of a shield tunnel affects the stress distribution and structural
deformation of the segments, thereby jeopardizing the safety of metro operations. In loess regions, when the surround-
ing loess becomes saturated and undergoes softening, it further exacerbates the adverse effects of the cavities on the
structure. To this end, this work combines the results of scanning and damage investigation of a typical Loess shield
tunnel with cavities behind the tunnel lining. Based on the traditional load-structure method, a simulation approach for
the cavity and analyzes its impact on structural stress and deformation was proposed. The research results are as follow.
To the no-cavity condition, the bending moment and radial deformation for the arch shoulder cavity increase by approx-
imately 6% . For the arch waist cavity, the maximum increase in bending moment is 56% , and the radial deformation
increases by 46% . The impact of cavities in both the arch shoulder and arch waist on axial force remains within 10% .
When the cavity is located in the arch waist and its size continuously expands, the maximum increase in bending mo-
ment is 69% , and the radial deformation increases by 64% . The change in axial force remains around 15% . Compar-

atively, the impact of the arch waist cavity on structural stress and deformation is greater than that of the arch shoulder
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cavity. The location and size of the cavity have a relatively minor effect on axial force. After the surrounding loess be-

comes saturated and undergoes softening, the adverse effects of the cavities on structural stress and deformation in-

crease significantly. The maximum increase in bending moment exceeds 90% , and the maximum increase in radial de-

formation reaches 65% .
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