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Abstract

Featured by larger excavated section and lower strength of surrounding rock, it’s not easy for HSR
(High Speed Railway) shallow buried tunnel to form load-bearing arch after excavation, thus always
prone to surface subsidence, and resulting in serious deformation, chipping and cracking of the ini-
tial support. To ensure normal subsequent construction and the quality of secondary lining, the de-
formed part of the initial support intruding into the secondary lining needs to be replaced and rein-
forced. In order to determine the impact of tunnel excavation on surrounding rock, taking the initial
support deformation of a certain HSR shallow buried tunnel for example, this paper carries out
stress numerical simulation of surrounding rock in the case of support-free excavation, and finally
works out the scope of disturbed zone in each construction stage, by determining the set of specific
critical failure points radially distributed along the outer excavation contour. On this basis, combin-
ing the treatment measures of similar projects, the initial support modal suitable for subsequent
excavation can be determined, and all the monitoring indicators during subsequent construction can
meet the design requirements. Engineering practices has proved that the disturbed zone analysis
method considering certain emergency capacity is effective and feasible.
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Figure 1. Distribution of surface cracks
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Figure 2. Typical cross section of initial support beyond limit
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Table 2. Model parameter values
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Table 3. Distance between K = 1.1 critical failure points and excavating outline
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Figure 3. Grid and reference line layout
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Figure 5. The plastic area by strength reduction calculation
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Figure 6. Cross section of subsequent construction measures
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