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Comparative study on vibration characteristics of rock mass induced by
bench blasting and pre-splitting blasting

YANG Feng-wei LI Hai-bo LIU Ya-qun ZOU-Eei~XIA Xiang HAO Ya-ei

( State Key Laboratory of Geomechanics and Geotechnical Engineering Institute of Rdeh and*Soil Mechanics Chinese Academy of Sciences Wuhan 430071

China)

Abstract: Based on Sadaovsk formula the site monitoring” data of rock mass induced by bench blasting and
pre-splitting blasting in Taishan Nuclear Power Station was analyzed and the results show that the K and « values of
vibration velocity caused by pre-split blasting are larger than that of bench blasting within the scope of 20-200 m.

Through dimensional analysis the function rélation between the vibration frequency and the charge weight per delay
and distance from explosion was established. Furthermore the rock vibration frequency of these two kinds of blasting
was compared by means of regression“analysis. The results show that the vibration frequency decreases with the in—
creasing of charge weight per delay or'distance from explosion. The rock vibration frequency of pre-splitting blasting is
higher than bench blasting for the same explosion distance and the gap becomes smaller with the increasing of maxi—
mum charge weight per delay. The attenuation with distance of vibration frequency of pre-splitting blasting is more rap—
id than bench blasting for the same maximum charge weight per delay.
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1
Table 1 Monitoring results of vibration velocity under explosion
/(em+s")
/m
kg /kg /kg
30 4.070 4.270
0003 68 1. 800 1. 540 1 286 22.0 22.0
99 1.250 0. 591
0004 30 2.500 2.850 312 5.6 22.4
30 2.310 4.950
0005 63 1.390 1.740 1013 25.0 25.0
96 0. 628 0.879
30 3.400 2.790
43 1.950 2.780
0006 991 24.0 24.0
66 1.920 1. 850
100 1. 180 0.761
30 1. 820 2.790
63 0. 944 1.730
0007 960 22.0 22.0
98 0.798 0.704
119 0. 637 0.433
30 3.530 4.900
0008 50 2.030 2.130 960 24.0 24.0
90 1. 040 1.510
0009 30 3.720 4. 830 432 24.0 24.0
30 4.900 4.490
0010 53 3. 840 3.480 984 24.0 24.0
86 0. 543 0.713
30 3.230 3.760
0011 204 6.6 24. 4
56 1. 460 1. 100
30 3.310 4.330
0012 59 1. 400 1. 700 1 680 23.0 23.0
99 0.816 0. 881
46 2.070 2. 060
0013 75 02773 0.724 384 19.0 19.0
122 0. 146 0.128
30 4. 860 4.910
0014 68 2.380 1.430 1320 21.0 21.0
103 0.705 0.618
30 3. 680 4.360
0015 52 2.040 2.010 696 21.0 21.0
102 0.516 0.353
30 2.960 4. 840
0016 79 0. 388 0.453 408 7.2 24.3
120 0. 193 0.427
30 3.270 4.210
0017 804 21.0 21.0
74 1. 080 1. 080
60 2. 830 1.390
0018 840 24.0 24.0
84 0.789 0.618
30 3.590 2.500
0019 360 15.0 15.0
70 0. 648 0. 467
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/(em *s7h)
/m
/kg /kg /kg
30 3.250 2.520
0020 456 14.0 14.0
160 0.218 0.222
0021 26 4.290 3.990 288 19.0 19.0
0022 30 4.070 4.350 168 4.4 17.6
0023 27 4. 890 4.750 1152 25.0 25.0
30 4.070 3.820
0024 732 14.0 14.0
50 1. 100 0.990
0025 30 2. 660 2.370 228 11.0 11.0
27 4.810 4. 680
0026 768 24.0 24.0
51 2.350 2. 190
0027 30 4.910 4.720 1176 25.0 25.0
0028 30 3.750 4. 180 1128 22.0 22.0
0029 30 3.730 3.570 732 21.0 21.0
0030 30 3.520 3.910 168 5.0 20.0
0031 30 2. 150 2.620 240 8.0 8.0
30 4. 240 4. 880
0032 972 27:0 27.0
58 1. 940 2.320
30 3. 150 3.690
0033 144 4.7 18.4
53 0. 840 1. 020
0037 30 3.260 3. 600 288 4.4 17.6
0041 30 2. 080 4. 980 192 4.2 16.8
0083 30 3.300 3.200 96 2.8 11.2
0092 30 1.570 2.740 108 3.8 15.2
0285 30 2. 600 5.810 288 5.4 21.6
: V=K(Q'"/R)“ 2
2, V
cm/s; Q kg, R m, K «o ;
2 o
Table 2 Attenuation factors of vibration velocity 3 25 kg
K 126. 67 194. 15 394. 45 439. 86
«a 1.470 8 1.614 8 2.030 8 1.963 7
0.915 0.938 0.943 0. 956 °
3
K « 3.1
; R Q'"/R
a
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(1 20 ~200 m
o K« o
24 kg 30 ~ (2)
160 m o
2 4. (3)
4 24 kg
Table 4 Vibration frequency at various distance when °
maximum charge weight per delay is 24 kg (4)
/m /Hz /m /Hz °
30 29.72 30 39.00
53 28.36 56 34.10
86 25.54 79 30.23 ! I
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