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Research on vibration safety threshold for rock under blasting excavation

XIA Xiang', LIHai-bo', LIJun-ru', ZHULi', LIUBo', WANG Xiao-wei’

(1. Institute of Rock and Soil Mechanics, Chinese Academy of Sciences, Wuhan 430071, China;

2. China Nuclear Power Engineering Company Ltd., Shenzhen 518031, China)

Abstract: Damage should be controlled in order to ensure the safety of bedrock under blasting excavation in nuclear power plant. For

this case, blasting vibration, sonic wave test and numerical simulation are employed to study the wave attenuation in rock mass and

blasting induced damage under blasting excavation at Ling’ao Nuclear Power Station (LNPS) in Guangdong Province of China. The

relationship between damage characteristic and peak particle velocity (PPV) at a certain distance from the charge are suggested. The

method and the vibration safety threshold to control the damage depth for bedrock under blasting excavation are then presented. It is

reported that when the PPV at 30 m from charge is not beyond the safety threshold of 5 cm/s, the damage depth of the bedrock will

not exceed 2 m. The method and the safety threshold presented can ensure the safety of bedrock under blasting excavation in the

project.
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Fig.1 Illustration of the excavating layer of the
Nuclear Island foundation pit (unit: m)
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Fig.2 Safety threshold of rock vibration by blasting
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Table 2 Properties of rock mass
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Fig.3 Computational model for rock blasting
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Fig.4 Pressure histories of rock under blasting
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Fig.5 Arrangement of sonic wave testing
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Fig.6 Damage zone of rock under blasting
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Table 3 Parameters of rock damage
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Fig.9 Attenuation characteristics of PPV in rock blasting
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Table 4 Properties of rock joints
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Fig.10 Numerical model for rock vibration by blasting
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