EEEEEY FRRES AR
ool BT B

%?ml) -ﬂfi*’%r’ﬁﬁ”

On the Vibration Characteristics and Determination
of Site Constants for Surface Blasting

Hyung Sik Yang and Jae Seong Ju

ABSTRACT

Some surface blasting vibration was measured 1o determine site constants and vibration frequency was

analyzed,

The results are summarized as follows ;

1) Design method to predict particle velocities was introduced using the logarithmic normal distribution

characteristics of peak particle velocities,

2) Scaled distance diagram to determine limiting charge was presented.

3) Line fitness between particle velocity and scaled distance didn’t depend on dominant component

of vibration, Prevail fitness was in the order of transverese, peak, vertical and radial component..

4) Dominant componenet of particle velocity didn’t related to drilling direction, Frequency was lowered

as distance enlarged, Duration time of vibration was shortened as charge decreased.
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Variables considered in a Dimensional
Analysis of Explosion Phenomena (after
Ambrasey & Hendron, 1968)
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Variable Symbol | Dimension

Independent

Energyv (per delay) 'Y FL

Distance R L

Seismic velocity c LT
Density of rock mass o FT'L-

Time t T
Dependent

Ground displacement u L

Ground particle velocity| @ LT
~Ground acceleration ] LT

F requency f -t
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Table 2. Mecasured particle velocities of N limes-
tone quarry.

\r. Charge | Distance Particle Velocity (tm/s)
{kg) {mj Vp Ve Vv Vi

b} 22,05 50.9 835 313 | 835 | 5.9
2] 13.9 68 2.83 - 2.54 -
3|46 72 5.2041 3.8621 3.9221 2.043
17 2820 70 1.429) 2,207 | 3.392| 2.282
5| 36.45 7 3.38 | 1.891) - 3. 146
6 | 33.10 | 108 8.03 - 1981 5.681
T 1L I L9 L34 | 0.89 | LM
3 | 45 97. 6.41 1 6.25 { 5.52 | 3.43
9 1 2%.25 845 [ 3.142] 7.083 | 4518 2.460
10| 26.85 | 161 2,431} L8| 2336 1223
11| 7. 233.8 1 0.332) 0.298 ) 0.307] 0.179
121 79.5 2. 63.82 | 41.75 [46.38 | 38.92

%p : peak, r: radial, v : vertical, t : transverse
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Fig. 1. Relationship between peak particle velocity and
scaled distance of N Quarry.
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Table 3, Site constants for several places.

27

: com Square Root Scaled Distance Cube Root Scaled Distance
~ Place pon ¥
ent r Ko K, K, n r Ko K, K, n
P. 1.839| '261.8| 736.7 (1130.6 | -1.492 |.861]1032.7 | 2720.8 | 4063.1 | - 1.640
N Min R |.785] 182.2| 627.0]1045.7 | -1.463 |.811| 676.9 | 22284 3649.3 | - 1.597
ine
V. 1.864 | 216.8) 555.9| 820.9|-1.508 |.881] 844.5 | 20415 | 294 1.9[-1.649
T |.849] 223.7| 702.81128.9} -1.661 |.8811095.3|3059.3 | 4680.6 | - 1.844
P |.780 | 26.3 43.4 53.4| -0.602 | 787 25.3 41.5 51.0 | ~0.59
p . R 1.461 8.0 17.4 3.9]-0.388 |.471 8.0 17.2 23.9 [ -0.389
region
R Vo747 46.2) 100.5| 138.6 -0.840 |.755| 44.1 94.9} 130.3 {-0.832
T |.893 17.3 25.4 29.71-0.730 |.885 15.8 23.5 27.6 | -0.710
P 1.731) 120.5| 262.1| 361.7| -1.243 |.768 | 430.0 8914 1205.5 § -1.295
Samcheok R |.690 82.4| 190. 31 269.0|-1.192 |.701| 233.4| 532.3| 748.8 [ -1.199
V' 1.867| 452.4[1134. | 1658.9 | ~1.803 |.908 |2093.0 | 4534.9 | 6245.8 | - 1.812
P 1.802| 457.1] 1514. {2486.4 | ~1.453 |.815 | 6380.1 | 20411. | 33032. | — 1.624
Donsl R |.751| 279.1| 1183. |2150.9 | —1.483 |{.769 14349.3 | 17607. | 31412, | - 1.670
onghae
a VO ].783) 329.7| 1280. |2245.5 | -1.542 |.794 |5322.1 | 20063. | 34751. | - 1.719
T |.810] 188.9| 574.3{ 910.0 | -1.387 |.819 [2271.11 6737. | 10569. | -1 543
* Transverse velocity component of Samcheok Mine wasn’t measured. Peak values are calculated
by v VD 4V
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Table 4. Drilling direction and dominant component.
Region . Rocks 1 Drill direction Dominant component Prevail fitness
N mine Limestone Horizontal VI>Ri>T1 T=\V=P>R
P region Volcanic R Vertical V6>R5>TO T>P>V>R
Samcheok " | Limestone Vertical R15>\3 V>P>R
Donghae Limestone Vertical R7T>T3>\'3 T=P>\>R
" %P :peak, R :radial. V :Ivertical, T :transverse. Number!: appearing frequency.
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