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Tunnel Blasting Design with Equations Obtained
from Borehole and Crater Blasting
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Abstract

Characteristics of vibration propagation of borehole blasting were analyzed with 578 borehole vibration data obtained
from 23 sites which were used in tunnel and underground space design, and 221 tunnel vibration data from 4 sites
of tunnel under construction. Analysis results on the damping of vibration velocity show that site factors in borehole
blasting were higher than those in tunnel blasting. And the critical charge calculated from regression equations at large
scaled distance was lower in borehole blasting. Dominant frequency was in the range of 30~60Hz for the borehole
blasting and 60~90Hz for the tunnel blasting. As a conclusion, the borehole blasting data should not be used on the
tunnel blasting design without careful statistical analysis.
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Fig. 1. Blasting and measuring sites
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Table 1. Site factors of blasting sites

Square root scaled distance Cubic root scaled distance
Section Sites *No.
r Ky K, " v K, K, n
A 21 0.89 75 133 -0.88 0.89 84 148 -0.86
B 14 0.94 122 196 -1.06 0.95 170 267 -1.08
C 18 0.88 1110 2300 —1.47 0.86 1360 2910 -1.46
D 43 0.86 599 1730 -1.47 0.87 919 2550 -1.56
E 24 0.92 7250 12700 -2.00 0.90 5800 11100 -1.96
F 16 0.77 45200 69500 -2.15 0.49 2660 4790 -1.39
G 16 0.97 1250 1780 -1.55 0.97 1280 1820 -1.56
H 34 0.89 4410 9420 -1.80 0.88 4510 9840 -1.82
[ 28 0.57 2110 7650 ~1.47 0.57 1780 6450 -1.47
J 24 0.93 37800 74100 -2.76 0.93 21700 42600 -2.76
K 7 0.97 1120 1860 -1.60 0.97 1120 1870 -1.60
borehole L 16 0.93 1200 2050 -1.58 0.91 974 1850 -1.49
blasting M 12 0.97 2050 2930 -1.63 0.97 2730 3740 -1.69
N 76 0.72 476 1840 -1.44 0.72 505 1940 —1.44
0 38 0.94 4380 9030 -1.80 0.94 4710 9920 -1.83
P 16 0.93 239 369 -1.68 0.95 239 352 -1.71
Q 45 0.83 7970 18600 -2.02 0.79 7320 18600 -1.99
R 42 0.74 6170 19800 -2.17 0.72 4160 13800 -2.13
S 31 0.93 28900 86700 ~-2.48 0.92 22900 74600 -2.46
T 16 0.89 2790 7230 -1.82 0.89 2030 5200 -1.86
u 28 0.94 1660 3940 -1.71 0.94 1580 3700 -1.76
v 12 0.70 1950 5690 -1.38 0.65 1000 3110 -1.23
W 8 0.95 1380 2270 -1.80 0.95 1290 2130 -1.80
Total 578 0.80 1880 7130 -1.66 0.81 2140 8060 -1.70
a 77 0.75 206 632 —-1.12 0.76 443 1210 -1.14
b 36 0.87 3340 7403 -1.72 0.87 6960 15600 -1.75
bﬁ‘;ggﬁ'g c 31 0.67 329 1483 —1.22 0.72 1370 5510 ~1.48
d 82 0.86 3440 9356 -1.85 0.86 7730 20900 -1.82
Total 221 0.80 877 2510 —-1.45 0.82 1900 5280 -1.49

*No : Number of measured point.
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Fig. 4. Distribution of peak particle velocities from the borehole
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Table 2. Limit of scaled distances for 4 vibration Level

Limit of scaled
distances(m/kg"?)

3 5 10 25
mm/s | mm/s { mm/s | mm/s

borehole | 7130 | —1.66 | 109 80 53 35
tunnel 2510 | -1.45 | 101 7 44 28
Dowding | 2330 | —1.46 93 65 4 25
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Fig. 5. Relations between scaled distance and peak particle
velocity
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