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The Effects of the Number of Free Faces
on the Level of Blasting Vibration
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Abstract
Blast-vibration tests were carried out to determine the effects of the number of free face on the

level of blast vibration. Frequency chatacteristics were also examined by using FFT analysis.

To check the effects of the number of free face, charge weight per delay, drilling length, burden
and space were applied uniformly and the number of free face was only changed from one to four.
The results from tests were checked by regression analysis and K-value.
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Table 1 The physical properties of rock masses

at test site
No Specific | Absorption | Compressive strength
gravity (%) (kgf/cm2)
1 2.596 0.38 486
2 2.634 0.27 594
3 2.561 0.81 73
4 2.608 0.52 240
5 | 2602 0.38 572
6 2.649 0.24 607
7 2.591 0.66 270
8 2.682 0.19 622
9 2.569 0.89 125
10 | 2624 0.36 413
11! 2674 0.15 660
12 | 2536 136 63
13 | 2.652 0.39 826
14 | 2571 1.04 217
15 | 2634 0.52 466
16 | 2602 0.47 434
17 | 2.628 0.31 499
Table 2 Test blasting pattern
Description Unit
Burden & Space 1-12m
Drilling length 2.7m
Charge weight per hole 1.5kg
Charge weight per delay 1.5kg/delay
Bench height 2.5m
Diameter of drilled hole 75mm
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Fig.3 The site of blasting & vibration monitor
installed in test blasting
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Table 3 Velocity of blasting vibration in terms of
the number of free faces at different
measuring sites

No. of Nu. of Distance Velocity(mm/sec)
blast free (m) | Tran.| Vert. [Long.| PVS
face

9.90 292 | 536 | 11.3 | 55.7
1 N 14.8 212 | 545 | 42.2 | 61.7
36.5 1.78 | 991 | 3.30 | 9.95
28.8 114 | 165 | 991 | 166
9.90 19.1 | 493 | 7.62 | 49.7
9 1 14.8 166 | 277 | 3381374
36.5 165 | 838 | 2.16 | 840
28.8 254 | 940 | 470 | 10.2
9.90 234 | 446 | 12.1 | 46.2
3 9 14.8 940 | 447 | 438 | 486
36.5 1.27 | 718 | 241 | 7.25
28.8 267 {114 1483|119
9.90 389 | 443 | 124 | 45.2
4 9 14.8 150 | 32.3 | 3563 | 387
36.5 1.78 | 787 1 216 | 791
28.8 2.03 | 965 | 432 | 103
9,90 215 | 375 | 5.84 | 37.7
5 3 14.8 155 | 409 | 49.0 | 493
36.5 121 | 673 | 216 | 6.81
28.8 2.16 | 914 | 457 | 9.78
9.90 464 | 4277 1137 ] 434
6 3 14.8 131 | 255 | 264 | 32.7
365 203 | 787 | 1.78 | 7.92
28.8 152 | 7.87 | 406 | 849
9.90 326 | 314 | 749 | 349
7 4 14.8 114 | 229 | 258 | 268
36.5 0953 | 464 | 1.08 | 473
28.8 152 | 6.22 | 3.37 | 6.75
9.90 216 | 339 | 10.7 | 344
3 4 14.8 192 | 246 | 30.7 | 36.0
36.5 133 | 629 | 1591635

28.8 - - - -

% PVS @ Peak Vector Sum
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Table 4 Variation of vibration level according to the number of free faces

Number of free face Propagation equation - Relative reduction ratio(%)
1 vV = 13%6.07 (DY W' -
2 V = 1293.78 (DWW "™ v 112~163 %
3 V = 1249.40 (DY W "8 v 177~245 %
4 V = 1079.53 (D)V W " v 339~421 %

g
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o] Ho] ZHZAA Kgtez Z+ AFHF wa Table 5 Variation of K value according to number
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e o
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Table 6 Variation of K-value according to number
of free faces

Number of | Average of | Relative reduction
free faces K-value ratio(%)

1 726 -

2 615 v 153 %

3 564 v 23 %

4 431 v 40.7 %

Table 7 Variation of vibration level according to
number of free faces

Number of Analysis methods

free faces | Regression analysis K-value
1 —- _
2 v 112~163 % v 153 %
3 V¥ 177~245 % v 223 %
4 V¥ 339~421 % v 40.7 %

1000~

K=-93.6N+818
R-squared = 0.975

Average of K-value
H
A
L]
/

2 4
Number of tree tace

Fig.6 The variation graph of K value according to
number of free faces
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