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Abstract: In order to study the cumulative damage evolution and fracture characteristics of tunnel surrounding
rock under multiple blasting action, a time-dependent damage constitutive model considering disturbance effect
was established. The time-dependent damage constitutive model based on the disturbance effect was redevel-
oped, and the numerical model was established to verify the correctness of the development program. The con-
stitutive model was applied to the numerical simulation of multiple blasting excavation of deep tunnel, and the
cumulative damage evolution and fracture characteristics of surrounding rock were studied. The results show
that the in-situ stress restrains the cumulative damage of tunnel surrounding rock of blasting, and the greater
in-situ stress results in the more obvious restraining effect. The damage degree of surrounding rock presents
nonlinear cumulative characteristics with the increase of blasting disturbance times, and the damage range of

surrounding rock also expands with the increase of blasting load times. The surrounding rock near the tunnel is
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seriously damaged by multiple blasting loads, and the surface of tunnel surrounding rock is broken.

Keywords: multiple blasting; damage evolution; constitutive model; in-situ stress; fracture characteristics
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