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Damage and vibration of small spacing tunnel constructed by drilling and
blasting method
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Abstract; This research aims to explore the disturbance characteristics of the surrounding rock of the tunnel
with small spacing during the excavation process of drilling and blasting method. Based on the Guian tunnel
project, ABAQUS software and the equivalent blasting method were used to simulate three full-section blasting
of the left hole of the tunnel with a blasting footage of 3m. Results show that the stress waves reaching the rock
boundary is prone to cause tensile failure of the surrounding rock, so in the excavation and blasting near the
tunnel entrance, special attention should be paid to the support and monitoring of the tunnel door. The sur-
rounding rock damage of the left tunnel is mainly concentrated near the vault and the bottom, and the damage
depth can reach up to 3~4m, followed by the arch shoulder, and the damage at the arch waist and the bottom
is the lightest. With the increase of the distance from the explosion source, the peak vibration velocity of the
measurement point in the rock between the twin tunnels first decreases, and when it is close to the right hole
that had formed the void area, it rises again, and the curves are approximately “U” shaped, indicating that
the void area in the rock mass has an amplifying effect on the vibration velocity. The vibration disturbance at
the arch closest to the explosion source of the tunnel is the most obvious.
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