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Measurement of sound waves to study cumulative damage effect on
surrounding rock under blasting load

YAN Chang-bin, XU Guo-yuan, YANG Fei
(School of Resources and Safety Engineering, Central South University, Changsha 410083, China)

Abstract: Cumulative damage effect of surrounding rock in some gallery in Changba Lead-zinc Mine was studied by in-situ
tests on sound waves, using RSM-SY5 intelligent sound wave apparatus, based on the sound wave measuring theory. It was
shown that the damage depth of surrounding rock caused by old blasting excavation was 0.8~1.2 m, and researches on
cumulative damage effect within 3.5~4.8 m were feasible according to the depth of boring holes. The acoustic wave velocity
gradually decreased with the increasing of blasting times, and the damage degree (D) presented a rule of non-linear cumulation.
The blasting damage degree decreased with the increasing of distance, and gradually became indistinct. The measured
horizontal results were different from those of vertical, which illuminated that damage of rock mass under blasting load was
anisotropic. The charge and its position could influence the damage cumulative rules of rock mass. The damage degree of rock
mass within the range of charging was most severe. And the more the charge was, the more severe the damage degree of rock
mass was. The test results provided references for the researches on mechanical parameters of rock mass and the stability
analysis of underground chambers.
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Table 1 The parameters of rock mass
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7 70 4.60

8 72 4.55
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Table 2 The detonation parameters
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at the depth of 4.5 m
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Table 3 The variation of velocity and damage degree at the depth of 4.5 m after ten times’ blasting

b . 4-5 filliii . 8-9 il ifi . 1-5 il . 1-6 i . 3-6 il

w8 e O8E e O e B e OEF e
1 4.03 0.08 1.56 0.03 0.51 0.01 0.45 0.01 0.00 0.00
2 6.50 0.13 3.95 0.08 2.24 0.04 0.38 0.01 0.13 0.00
3 8.01 0.15 5.95 0.12 3.44 0.07 0.66 0.01 0.18 0.00
4 9.37 0.18 6.76 0.13 3.57 0.07 0.48 0.01 0.17 0.00
5 10.18 0.19 8.14 0.15 4.09 0.08 0.59 0.01 0.23 0.00
6 10.92 0.20 8.40 0.16 4.71 0.09 0.65 0.01 0.27 0.00
7 11.22 0.21 9.46 0.18 5.28 0.10 0.78 0.02 0.31 0.00
8 11.61 0.22 10.07 0.19 5.97 0.12 1.40 0.03 0.49 0.01
9 12.63 0.24 11.04 0.21 6.90 0.13 2.18 0.04 0.62 0.01
10 14.23 0.26 12.43 0.23 7.95 0.15 4.24 0.08 1.78 0.03
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Table 4 The variation of velocity and damage degree of section 8-9 within 3.6~4.8 m
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3.6 3.60 0.07 3.89 0.08 4.46 0.09 6.41 0.12
3.8 4.05 0.08 4.48 0.09 6.14 0.12 9.22 0.17
4.0 5.66 0.11 6.96 0.13 8.65 0.16 11.61 0.22
4.2 7.10 0.14 8.13 0.15 9.39 0.18 12.51 0.23
4.4 7.97 0.15 8.49 0.16 9.79 0.19 13.32 0.25
4.6 8.19 0.16 8.80 0.17 9.60 0.18 12.14 0.23
4.8 8.48 0.16 8.67 0.16 9.10 0.17 10.43 0.20
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