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Dynamic Response of Surrounding Rock under Full Face or
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[ ABSTRACT]

relationship between the main vibration frequency of surrounding rock subjected to full face blasting or bench blasting and

Dimensional analysis was conducted on the measured data and field experiments to establish functional

single maximum loading or blasting distance ,regression analysis was then employed to process the measured data. Acoustic
study on the two blasting methods revealed the accumulative damage law of rock in five times of blasting. Results show that
the main vibration frequency decreases with the increase of the maximum single charge and blasting center distance, and
this decrease is much more faster in bench blasting than in full face blasting. Effect of the maximum single dose on the main
vibration frequency is more significant than that of distance. It shows a nonlinear accumulative damage for rock under blas-

ting effect. The damage is deeper at the first three blasting, and rock damage caused by full face blasting is more serious

than that caused by bench blasting.
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Tab.1 Mechanical parameters of granite
3 4 PR A Brho® bR
(g-em™)  /GPa - FE/MPa  J£/MPa
1.24 48 0.23 5 100
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Tab.2 Blast vibration frequency at different explosion

distances with the maximum single dose of 22. 8 kg

ST IR LIR30
r/m J/Hz r/m J/Hz
125 21.27 125 23.62
130 21.06 130 23.03
135 20.75 135 22.43
140 20.69 140 22.06
145 20.33 145 21.53
150 19. 84 150 21.05
155 19.76 155 20.27
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Fig.2 Relationship between the main vibration
frequency and the distance of the explosion
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Tab.3 Blast vibration frequency with various
maximum charge weights at the distance of

150 m from explosion area

4 W TR R £ bR
0/kg f/Hz 0/kg f/Hz
28.8 19.84 25.2 23.56
32.0 18.42 28.8 21.05
34.4 17.69 32.0 19.34
41.6 15.25 33.2 18.62
44.8 14.83 35.2 17.64
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Fig.3  Relationship between the main

vibration frequency and the single dose
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Tab.4  Accumulative damage degree from five blasting
LB/ 551 YR 552 YR 53 YR 5 4 PR 555 YR
m W B 2m Gk 2Wm Gk LW Bk LW BHE

3.4 0 0.001 0.003 0.001 0.003 0.001 0.007 0.001 0.007 0.001
3.2 0.007 0.001 0.003 0.001 0.007 0.002 0.003 0.001 0.003 0.002
3.0 0 0.002 0.003 0.003 0 0.001 0.003 0.003 0.003 0.001
2.8 0.008 0.001 0.004 0.005 0.008 0.003 0.008 0.005 0.007 0.001
2.6 0.003 0.003 0.007 0. 005 0.007 0.007 0.011 0.005 0.007 0. 005
2.4 0. 008 0.001 0. 003 0. 005 0. 008 0.001 0.003 0. 005 0.003 0.001
2.2 0.003 0.003 0.007 0.001 0.011 0.005 0.007 0.001 0.018 0.001
2.0 0.008 0.001 0.004 0.003 0.008 0.001 0.008 0.003 0.007 0.001
1.8 0.007 0.007 0.019 0.009 0.030 0.005 0.030 0.007 0.049 0.009
1.6 0.029 0.002 0.036 0.003 0.047 0.007 0.054 0.009 0.073 0.011
1.4 0.035 0.003 0.053 0.013 0. 066 0.028 0.076 0.034 0.095 0.035
1.2 0.054 0.032 0.080 0. 062 0.095 0.078 0.098 0.089 0.122 0.088
1.0 0.074 0.045 0.115 0.091 0. 140 0.120 0.153 0.132 0.169 0. 147
0.8 0.095 0.076 0. 147 0.110 0.199 0.163 0.201 0. 188 0.228 0.181
0.6 0.124 0. 101 0. 181 0. 141 0.223 0. 196 0.250 0.223 0.265 0.211
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