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Abstract

We did bench blasting upon the natural rock which it’s uniaxial compressive strength
was about 1,420~1,476kgf/cm2. This is the results we inferred after measuring, analyzing
the ground vibration velocity of the front and back direction from the free face of the
bench blasting.

We have to induce the square and cube root scaled equation and the general equation to
guarantee confidence upon the data when analyzing the measurement data of the test
blasting. The variable distance is in reverse proportion to the permitted ground vibration

velocity.

The shorter is the exploding point to a protection structure, the bigger is the reflection
that the direction of the free face experts the ground vibration velocity. The ground
vibration velocity front of the free face tends become reduced about 38 ~46% compare with

back of the free face in the range that the permitted ground vibration velocity is 2.0~

5.0mm/sec.

In case of 2.0mm/sec, when a protection structure is within about 95m, the max.
allowable charge weight per delay on positing front of the free face can be more used
about 2.61 times than that on positing back of the free face, in case of 3.0mm/sec within
about 78m more about 2.38 times, in case of 5.0mm/sec within 60m more about 2.10 times.
In case of 20~50mm/sec when a protection structure is within about 200m front from the
free face, the max. allowable charge weight per delay can become about 1.52 times than

the case on back to the free face.

Keyword : variable distance, the front and back of the free face, ground vibration

velocity, the max. allowable charge weight per delay,
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Table 2. Results of ground vibration monitoring

Front direction of free face Back direction of free face
Charge weight } ) . .
per delay Distance Ground1 V{lt)ratlon Distance Ground1 Vl‘}:ratlon W @
W(ke) velocity velocity
. (m) (mm/sec) (m) (mm/sec)
35.0~35.2 3.38~5.41 35.0~35.2 6.52~8.98
150 65.0~65.1 1.02~1.49 65.0~65.1 2.02~3.69
’ 100.0~100.1 0.45~0.75 100.0~100.1 1.04~1.50
140.0 0.23~0.42 140.0 0.54~0.95
36.0~38.3 5.43~9.01 32.3~34.3 8.98~18.25
100 66.0~68.1 1.95~3.12 62.1~64.1 3.62~522
’ 101.0~103.1 0.80~1.41 97.1~99.1 1.91~3.13
141.0~143.1 0.52~0.81 137.1~139.1 1.11~1.62
37.0~38.2 952~14.19 32.0~33.2 12.52~21.62
450 67.0~68.1 2.63~3.97 62.0~63.1 4.63~7.53
' 102.0~103.1 1.31~2.01 97.0~98.1 2.45~3.49
142.0~143.1 085~1.12 137.0~138.1 1.52~232
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True Vector Sum of Vibration Velocity, V(mimy/sec)

True Vector Sum of Vibration Velocity, V(mm/sec)
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Table 3. Ground vibration velocity used cube root scaled equation

Max. allowable charge weight per delay, W(kg)
Distance
D(m) 0.25 05 0.75 1.0 1.25
Front | Back | Front | Back | Front | Back | Front | Back | Front | Back
10 27.729 | 33.436 | 43.082 | 49.040 | 55.748 | 61.355 | 66.934 | 71.926 | 77.135 | 81.365
20 7.394 | 10597 | 11.488 | 15543 | 55.748 | 19.446 | 17.848 | 22.797 | 20.568 | 25.788
30 3412 | 5411 | 5302 | 7936 | 14865 | 9.930 | 8237 | 11.640 | 9.493 | 13.168
40 1972 | 3359 | 3.063 | 4926 | 6861 | 6163 | 4759 | 7.225 | 5484 | 81738
50 1.288 | 2.320 | 2.002 | 3403 | 3964 | 4258 | 3.110 | 4911 | 3584 | 5646
60 0910 | 1.715 | 1414 | 2515 | 2590 | 3.147 | 2.196 | 3689 | 2531 | 4.173
70 0678 | 1.328 | 1.054 | 1.948 | 1.829 | 2437 | 1637 | 2857 | 1.887 | 3.232
80 0526 | 1.065 | 0817 | 1561 | 1.363 | 1.953 | 1.269 | 2290 | 1.462 | 2591
90 0.420 | 0876 | 0653 | 1.284 | 1.057 | 1.607 | 1.014 | 1.884 | 1.168 | 2.131
100 0344 | 0735 | 0534 | 1.079 | 0.844 | 1.349 | 0.829 | 1582 | 0956 | 1.790
110 0286 | 0628 | 0445 | 0921 | 0691 | 1.152 | 0691 | 1.351 | 0.797 | 1.528
120 0243 | 0544 | 0377 | 0.797 | 0576 | 0998 | 0586 | 1.169 | 0.675 | 1.323
130 0208 | 0476 | 0324 | 0.698 | 0488 | 0.874 | 0503 | 1.024 | 0579 | 1.159
140 0.181 | 0421 | 0281 | 0618 | 0419 | 0.773 | 0437 | 0906 | 0503 | 1.024
150 0159 | 0376 | 0.246 | 0551 | (0.364 | 0.689 | 0.383 | 0.808 | 0.441 | 0.914
160 0.140 | 0337 | 0218 | 0.495 | 0319 | 0619 | 0338 | 0.726 | 0.390 | 0.821
170 0125 | 0305 | 0.194 | 0448 | 0282 | 0560 | 0301 | 0656 | 0.347 | 0.743
180 0112 | 0278 | 0.174 | 0407 | 0.251 | 0509 | 0.270 | 0597 | 0.312 | 0675
190 0.101 | 0254 | 0157 | 0372 | 0.225 | 0466 | 0.244 | 0546 | 0.281 | 0.618
200 0.092 | 0233 | 0142 | 0342 | 0.203 | 0428 | 0.221 | 0501 | 0.255 | 0.567
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Table 4. Max. allowable charge weight per delay

Allowable ground vibration velocity, V{mm/sec)
Distance 2.0 3.0 50 Remark
D(m)

Front Back Front Back Front Back

10 0.004 0.002 0.008 0.003 0.017 0.008

20 0.032 0.012 0.060 0.025 0.135 0.064

30 0.108 0.041 0.204 0.086 0.456 0.217

40 0.256 0.098 0.484 0.204 1.081 0514

50 0.499 0.191 0.945 0.398 2.111 1.003

60 0.863 0.330 1.633 0.688 3.648 1.734

70 1.370 0.524 2.593 1.092 4942 2.753

80 2.045 0.783 3.773 1.630 6.336 3.683

90 2.912 1.115 4.698 2.321 7.890 4,662

100 3.787 1.529 5.716 3.030 9.600 5.755

110 4523 2.035 6.825 3.666 11.463 6.964

120 5.318 2.622 8.026 4.363 13.479 8.288

130 6.172 3.077 9.315 5120 15.645 9.727

140 7.086 3.568 10.693 5.938 17.959 11.281

150 8.057 4.09 12.159 6.817 20.421 12.950

160 9.085 4.661 13.711 7.756 23.028 14.734

170 10.171 5.262 15.349 3.756 25.779 16.633

180 11.313 5.899 17.073 9816 28.673 18.648

190 12.511 6.572 18.880 10.937 31.710 20.777

200 13.764 7.282 20.772 12.119 34.887 23.022
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