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Research on the Threshold of Particle Vibration Velocity and Damage Depth in High Slope
Excavation Based on the Cumulative Effect of Blasting Vibration

LAN Tian
Sinohydro Bureau 12 Co., Ltd., Hangzhou, Zhejiang, 310030, China

Abstract: Based on the theory of damage mechanics, the cumulative damage effect caused by multiple blasting vibrations during the
excavation of high slopes in pumped storage power stations was analyzed. The mechanical mechanism of the cumulative effect of
blasting vibrations was studied, and the evolution law of microcracks initiation, propagation, and penetration inside the rock mass was
obtained. Establish a particle velocity attenuation model considering cumulative effects using on-site blasting vibration monitoring and
rock acoustic testing, and propose a dynamic velocity threshold determination method based on cumulative damage control. On this
basis, the cumulative damage variable was given and its evolution equation was established. The damage depth calculation formula
considering the cumulative effect was derived, and a multi factor coupling correction coefficient was used to improve the prediction
accuracy. Finally, a relationship model between the particle vibration velocity threshold and the damage depth was established.
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