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Cumulative Damage Effect and Support Optimization of Surrounding Rock for
High-Stress Roadway Under Cyclic Blasting Excavation
XING Bo', ZUO Yujun', CHEN Qinggang', ZHENG Lujing®, JIN Kaiyue®
(1.College of Mining, Guizhou University, Guiyang, Guizhou 550025, China;
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Abstract : Blasting damage of surrounding rock is recognized as one of the key factors inducing roadway instability. For the
roadways in Jinfeng Gold Mine with a burial depth of over 800 m, a numerical model of full-section blasting excavation was
established by means of ANSYS/LS-DYNA, and five rounds of simulation calculations for full-section blasting excavation were
carried out. Four typical positions were selected on the roadway section to analyze the cumulative damage effect of multiple
blasting events on the surrounding rock. Based on the distribution characteristics of surrounding rock damage. a support
method consisting of surrounding rock grouting + long anchor bolts + metal mesh + shotcrete was proposed, and its field
application was carried out. The results show that in a single full-section blasting excavation, the blasting vibration from the
first two blasting stages causes the expansion of the surrounding rock damage zone, which in turn leads to an accelerated
increase in the displacement and damage of the surrounding rock during the last two blasting stages. During multiple full-section
blasting excavations, existing damage zones invade the rock mass to be excavated in subsequent blasting operations. The new
and existing damage zones connect and coalesce, and their expansion is accelerated, with the scope of the new damage zones
increasing by approximately 20% compared with that of the previous blasting round. After the optimization of the support
scheme, the reduction rates of convergence displacement of the roadway roof and floor and its two sidewalls reach 41,37 % and
42.03% respectively. Anchor pull-out tests indicate that the anchor displacement of the new support scheme is reduced by
37.2% compared with that of the original support scheme, and the anchor rebound coefficient is significantly improved. This
study can provide a reference for the calculation of surrounding rock damage and support design in excavation blasting of deep
high-stress roadways.
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roadway in the Jinfeng Gold Mine
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Fig.3 Schematic of full-section excavation

by segmented blasting
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Fig.4 Fitting curves of the peak particle velocity and

the distance from blasting center
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Table 2 Rationality verification of parameters

in the numerical model
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Fig.5 Cloud maps of the surrounding rock

damage after five full-section blasting
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Fig.6 Cloud maps of surrounding rock damage

during the first blasting excavation
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Fig.7 Change laws of surrounding rock displacement

during the first blasting excavation
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Fig.8 Cloud maps of the surrounding rock damage in section C after each blasting segment
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