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A Study on the Effect of Irregular Drill-hole Depth on Blast Vibration

Choo-Won Kang

Abstract This study is to evaluate an irregular drill-hole depth having an effect on the blast vibration. The
relationship between a peak particle velocity and a cube root scaled distance with respect to three drill-hole depths
with 2.1m, 2.3m and 2.4m are compared and analyzed using a numerical regression analysis. According to the
results, the deeper a drill-hole depth is the larger a peak particle velocity is. It is suggested that a drill-hole depth
is proportional to a peak particle velocity at the same scaled distance. Therefore, a regular drill-hole should be
carried out in order that the blast vibration velocity of a fixed range under a allowable vibration velocity is
maintained.

KeyWords: blast vibration, regression analysis, irregular drill-hole depth
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Table 1. Blasting condition.

U 5o

EAE AE3o] AuE 27)o v ] B

Division 2.1 m Hole Depth 2.3 m Hole Depth 2.4 m Hole Depth
Drilling Length(m) 2.1 23 24
Hole Diameter(mm) 45 45 45
Hole Space(cm) 80 80 80

MS electric detonator

Detonator MS electric detonator MS electric detonator
Explosive Emulsion Emulsion Emuision
Weight/delay(kg) 0.625 0.625 0.625
R Chirge Go2skg
}M_! MR ot Depth Moamceaton
Free Face
——— e & e o o o TS N FETTT TR
Hole space | g0cm 3 e #15 #6 # #18

- @ ® [} [ [ 3 Hzm‘e"?svth

# L # #o #11 22

#
® # #oo *
Hole number

Fig. 1. Drilling pattern.
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Table 2. Result of regression analysis.
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Fig. 2. Charge method and hole depth modification.
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. 2.1 m Hole depth 2.3 m Hole depth 2.4 m Hole depth All data
Division Square root| Cube root |Square root; Cube root |Square root; Cube root |Square root| Cube root
k 7314 6319 10802 9348 23115 19848 2448 2185
n -1.86 -1.86 -1.84 -1.84 -1.93 -1.93 -1.44 -1.44
r 0.746 0.746 0.929 0.929 0.755 0.755 0.795 0.795
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Fig. 3. Relationships between peak particle velocity and cube
root scaled distance by 2.1 m, 23 m & 2.4 m.
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