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Abstract; In order to understand the surrounding rock damage evolution characteristics of small clear-distance
tunnels in the case of multi-cycle advancing blasting contribute to construction safety and surrounding rock stability.
Taking the small-distance tunnel project of a certain section of Fuzhou Line 2,based on the LS-DYNA full restart
technology , combined with the shared rock of acoustic wave test results. The cumulative damage evolution process of
surrounding rock within five excavation footage of small spacing tunnel in this section under cyclic blasting load wasis
studied. The results show that the damage range and damage degree of surrounding rock increases with the increase of
blasting loading times. Each segment has different degrees of damage to the surrounding rock under each cyclic blas-
ting load. The blasting loads of MS7 and MS9 have the greatest damage to surrounding rock. The actual measurement
and simulation results show that after multiple blasting,the damage of the middle rock mass is a rounded "L" shape
along the depth of the borehole ,and the damage of the rock mass near the blasting area is greater than that on the far
blasting side. In the same monitoring section ,the cumulative damage of surrounding rock is the largest, especially the

damage caused by inter-section blasting loading. With the tunnel excavation, the damage range of the surrounding
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rock gradually stabilized ,and the blasting outside the 9 m range of the monitoring section basically no longer could

damage to the surrounding rock at the monitoring location. The research results can provide reference for the rein-

forcement of surrounding rock on site,and also provide theoretical basis for similar projects.
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Fig. 1 Cross-sectional view of the tunnel ( unit;cm)
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Fig. 2 Layout of the upper step blast hole( unit;:cm)
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(b} Partial grid map of excavation section
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Fig. 3 Finite element calculation model ( unit;m)
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Fig. 4 Explosion load-pressure time history curve
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Table 1 Rock mass parameters

p/(kg-m™®) E/Ga f/MPa f° f1 g’ g

QO B A N ﬂc ﬂ; D 1 D 2 v

2620 25 50

0.21 0.04 0.53 0.7 0.68 0.05 2.44 0.76 0.026 0.007 0.04
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Fig. 5 Schematic diagram of excavation face advancement
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Table 3 Damage range of surrounding rock in section a-a
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Fig. 6 Damage evolution history of surrounding rock in section a-a
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Fig. 7 Curves of blasting loading times and cumulative damage of surrounding rock in section a-a
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Fig. 8 The evolution history of surrounding rock damage under various excavation conditions
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