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Decoupling Effect on the Level of Blasting Vibration

2 g+ o s

Kim, Wang-Soo Lim, Han-Uk

Abstract

The pressure-time profile of the explosion gases can controlled for the use of
cartridge explosive with two techniques known as Decoupling and spacing of the
charges. Decoupling consists of a space between the explosive column and wall of the
blast hole. Four different decoupling index 1.4, 1.8, 2.34, 3.0 are selected in this field
study. The level of ground vibrations with each decoupling index was measured and the
empirical particle velocity equation from these data was obtained. The condition of new
cracks at blast hole are also examined.

As the decoupling index is increased, the level of the blast vibration is decreased. But
the cracks in rock masses are efficiently formed to remove the broken rock. The
vibration constant associated with test sites is given as K=15645(D.L)** in terms of

D.I.(decoupling index).

NYE : GAFY 59, AUAE, IALELG,
Key words : decoupling effect, ground vibration, empirical particle velocity equation.
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Table. 1 Characteristic of the Rock Specimen from the Test Blasting Site.

NO 1 2 3 4 5 6 ave
Apparent Density (gr/cm®) 2543 | 2551 | 2569 | 2573 | 2560 | 2541 | 2555
Porosity (%) 0.627 | 0614 | 0429 | 0.375 | 0.389 | 0.427 | 0.477
Uniaxial compression strength (kgf/cm® 659 575 1057 | 1105 | 1102 | 1014 | 91867
Young’s Modulus (% 105kgf/cm®) 2.252 | 1.000 | 4425 | 4348 | 6.547 | 5566 | 4.021
Possion’s ratio 0.337 | 0.155 | 0.235 | 0.304 | 0.226 | 0481 | 0.290
P-Wave Velocity (m/sec) 1485 1455 2186 1885 1864 2036 | 181856
S-Wave Velocity (m/sec) 868 849 1270 1101 1083 1183 1059
max | max | max | max
Triaxial Compressive Strength (kgf/cm?) 2037 | 2356 1356 1542 - - 1822.8
(50) | (100) | (B0) | (100)
Tensile Strength (kgf/cm® 38 30 47 59 55 48 46.17
Internal Friction Angle (° ) 59
Cohesion (kgf/cm®) 102
% () Confining Stress (kgf/cm?2)
SAAFE (1.0~6547)X 105 kgf/cm2, Zols EHE o &% waE Hudy) AR TL=
H & 0.155~04819 @2 HolH w5 £o&= P AL FAZYr For B AFoie A7)
7} 1456~2186 cm/sec, ST 7} 849~1270 cm/sec 2 g
2 FFt dEgSAdEs B8 77 FFd AbgZoke 282% OAZEY gIE 47 A
£ 102 kgf/cm2, WHRFZZHE 59° of et wEkA A Rgo] o]FX A FEE AN HE{m)E
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Table. 2 Decoupling Index for Test Blasting

Hole | Explosive . Drilling
. . Decoupling
Diameter | Diameter Length
Index
(mm) (mm) (m)
25 1.80 2.7
45
32 141 2.7
25 3.00 2.7
75
32 2.34 2.7

42 2994
Aepzulel HAEYAFE BAAE 270

S| F S AEsy] 98 Table 29 o] A
AE DI #& JiEstd dogHe 2ASH =
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Table. 3 Blasting Patterns

... _|Charge Dia. of
inrllhrtf in DI Drill Dia. of | Spacing

szg) Delay | | hole |Explosives| (m)

(kg) (mm)

2.7 075 11.80| 45 25 0.4

2.7 075 (141} 45 32 05

2.7 075 |30 7 25 0.55

2.7 075 (234 75 32 0.60

°] 7% Zt DLEZE Agx B A§3ko] 134
334 43 wihE AN old o woAw
o 4 g9 JA5AZVE 2RAFE A4

Alddste AbEE Zde] FHE wrloE
(Newmite) 2 ©]E9 EA2 Table. 49} 2t}
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Fig. 3 The Pre-Test Blasting Design According to
Variance of Each Decoupling Index
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Table. 4 Properties of Newmite Explosive

Properties Contains
Detonation Velocity Test (m/sec) 5,500
3% 432
Diameter (mm) 25, 32
Bulk Density 1.3
Detonation Energy (kcal/kg) 1,160
Drop Test (cm) 50
Cold Resistance () -20
Fig. 5 The Site of Blasting & Vibration Monitor
Gas Volume (I/kg) 870 Installed in Test Blasting
Water Resistance very good 51 DI #te ¥3le)] wtE 2% =]
Table. 549 Z3Z 7 DI ¥2 IAEYES

HAQAEE =9 FAAE (Scaled Distance)=
Bl <2 &9 Fig. 657 29 dvrdoz 9
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r7F e A%E Bmav a2y B A 24
A 1 gro] 0.783414] 0.891 A}olel g8 E
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Table. 5 Results of Measured Vibration According to Decoupling index.

Kind of Test Weight/delay | Distance Peak particle velocity (cm/sec) Frequ.
Blasting | (ke) (M) | Tran. | Vert. | Long. | PVS (tiz)
0.24 0.61 0.48 0647 | 22~100
0.39 1.09 127 141 | 64~100
o 0.27 0.94 081 0952 | 57~100
0.27 1.04 057 117 | 18~100
0.21 0.29 0.21 0.327 85
038 0.63 0.46 0.775 | 64~85
» 0.30 0.30 0.33 0427 | 64~85
3| o 0.19 0.49 041 0641 | 64~73
018 0.15 0.25 0297 | 51~64
35 0.41 0.23 048 0633 | 51~73
0.32 019 0.30 0457 | 47~64
0.07 0.07 0.0 0.0068 | 37~64
015 013 012 0187 | 47~64
Test Blasting 45
for 0.10 0.08 0.06 0116 | 37~73
D, E 0.10 011 0.07 0130 | 37~73
0.22 1.07 0.58 107 | 8~100
19 0.14 0.72 0.48 0.786 | 37~100
0.20 065 0.42 0678 | 73~100
0.20 0.63 051 0776 | 64~85
25 041 048 0.46 0.665 85
- 078 0.23 051 0.39 0613 73
0.33 0.32 0.39 0557 | 51~73
35 041 023 047 0584 | 47~73
0.33 0.25 0.51 0567 | 47~73
0.09 0.12 0.09 0130 | 43~73
45 013 013 0.08 0151 | 57~73
010 | 016 0.07 0165 | 37~64
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Table. 5 Results of Measured Vibration According to Decoupling index.(continued)

Kind of Test Weight/delay| Distance Peak particle velocity (cm/sec) Frequ.
Blasting | O (sg) (m) Tran. Vert. Long. PVS (Hz)
0.80 2.67 1.13 290 57~73
18 0.74 2.20 1.09 2.29 64~73
0.76 2.87 1.54 3.03 64
0.83 1.71 1.19 1.78 73~85
091 1.80 1.75 1.93 73~100
1.8 0.75 % 0.27 0.96 0.22 1.01 57~100
0.29 0.93 0.19 0.937 73~100
0.42 0.95 0.42 1.02 73~100
0.17 0.27 0.23 0.341 64~100
49 0.18 0.29 0.15 0.303 51~64
Test Blasting 018 0.36 0.14 0411 | 32~73
for 1.46 3.70 1.66 3.94 51~64
D, E . 0.44 2.04 095 2.19 47~73
0.33 1.56 0.73 1.70 73~85
0.41 2.16 1.03 2.28 73~100
0.34 1.24 0.56 1.28 64~100
0.24 0.63 0.28 0.647 73~100
1.4 0.75 35
0.25 0.60 0.25 0.629 73~100
0.18 0.46 0.16 0.474 100
0.15 0.31 0.17 0.356 57~100
0.13 0.25 0.14 0.273 37~64
>4 0.09 0.21 0.15 0.221 43~57
0.14 0.33 0.10 0.337 24~85
Table. 6 Comparison with Result of Regression
Analysis According to Each D.lL oo
D.I K n R-Coeficient e
141 | 94107 | -1816 0.891 g N
180 | 82890 -1.813 0.855 E !
2.34 445.98 -1.813 0.788 i o r
3.00 380.98 -1.819 0.813 $
5 :
Table. 7 Comparison of K's Value According to <
Each D.L s
DI |K’s value |Ratio (at each D.I/D.I 1.41) 1o
ig(l) g;%gg éggg o Scaled Distance (mad?) e
gﬁg ggggz 82(7;51 Fig. 6 Peak Particle Velocity vs SD from Test

Blast (D.I. = 1.4)
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