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Stability Analysis of Mine Drift for Explosive Welding

Hyung—sik Yang, Myoung—hwan Jang and Hyong—doo Jang

Abstract Explosive welding was planed in a closed drift of a mine for its reuse. In this study, we analyzed the
stabilization of roof and pillar which were expected to be affected by overpressure experienced during the continual
explosive welding. Three equations, normal equation, CONWEP and DDESB, were used for the estimation of
overpressure. The investigation shows that the continual use of the explosive welding in a drift may result in
considerable damage on the drift.

Key words Explosive welding, Over pressure, CONWEP, DDESB
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Fig. 1. Schematic Illustration of Blasting Welding.
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Fig. 2. Free Field Pressure-Time Variation.
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Table 1. TNT Equivalency

ANFO AL dHF yield of explosion #|4> TNT 9=k
(kg) (Ib) (Btu/Ib) (ANFO) (Ib) (kg)
200 441 1764 0.8 311 141
500 1102 1764 0.8 778 353
800 1764 1764 0.8 1,245 565
1000 2205 1764 0.8 1,556 706
Table 2. Scale Distance
A ANFO TNT B A A ANFO TNT g&f LYE]
(m) (kg) (kg) (m/kg") (m) (kg) (kg) (m/kg"?)
200 141 9.6 200 141 1.7
" 500 353 7.1 0 500 353 13
800 565 6.1 800 565 1.1
1000 706 5.6 1000 706 1.1
Table 3. Peak Overpressure Estimated by CONWEP
7 ANFO TNT G kA F o Areke F o Arere
(m) (kg) (kg) (m/kg") (Pa) (MPa)
200 141 9.60 14,591 0.01
500 353 7.08 22,610 0.02
20 800 565 6.05 29,048 0.03
1,000 706 5.62 32,946 0.03
200 141 1.73 404,568 0.40
500 353 127 817,309 0.82
’ 800 565 1.09 1,159,634 1.16
1,000 706 1.01 1,364,401 1.36
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Table 4. Peak Overpressure Estimated by Normal Equation
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200 141 9.60 0.05

500 353 7.08 0.08

% 800 565 6.05 0.10

1,000 706 5.62 0.11

200 141 1.73 0.71

500 353 127 1.14

? 800 565 1.09 1.47

1,000 706 1.01 1.65

Table 5. Peak Overpressure Estimated by DDESB
ANFO (kg) ANFO (Ib) Total volume(ft’) ?JA}?J?

(psi) (kg/em) (MPa)
200 441 623,979 34.19 2.40 0.24
500 1,102 623,979 51.65 3.63 0.36
800 1,764 623,979 63.81 4.49 0.45
1,000 2,205 623,979 70.55 4.96 0.50
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Table 6. Mechanical Characteristic of Rock Mass in Chung-Mu Chemistry

. K=0.90, 0, =3.6 MPa, g,=4.0 MPa, RMR=59.7
&
e TE A4
¢ o, o E
W m s ¢ ¢ v
T (MPa) ¢ (MPa) (MPa) (GPa)
ESE:BY 7.9 1.0 147 43.7 83 6.5 32 22
HA3 0.44 0.0012 0.81 25.0 2.54 0.20 17.5 0.20
ZH (%) 94.4 99.9 94.5 428 96.9 96.9 453 99.1
g 0.40 0.0012 0.80 25.0 2.5 0.20 17 0.20
Table 7. Input Data for Stability Analysis
2 K=0.90, 0, =3.6 MPa, 0,=4.0 MPa, RMR=59.7
B T34 = HPAS
c o, o, E
ta)\ m s c t v
T (MPa) ¢ (MPa) (MPa) (GPa)
A2A 9 shat 0.40 0.0012 0.80 25.0 2.5 0.20 17 0.20
Y22 Z A (50%) 0.20 0.0006 0.4 12.5 125 0.10 8.5 0.10
Y2 A AFEH(70%) 0.28 0.0008 0.6 17.5 1.75 0.14 11.9 0.14
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Table 8. Estimation of Incidence Overpressure by Explosive Welding

2 CONWEP UrtA DDESB
N 500kg 1,000kg 500kg 1,000kg 500kg 1,000kg
AAE (MPa) 0.02 0.03 0.08 0.11
RIS
(osgmo) ol QF=(1.25) 62.5> 41.7> 15.7> 11.4>
- 217%(0.10) 5.0> 3.3> 1.3> 0.9<
AL (MPa) 0.82 1.36 1.14 1.65
%] A
fgjnj) or oF2(1.25) 1.5> 0.9< 1.3> 0.8<
s 2120.10) 0.1< 0.1< 0.1< 0.1<
AR} (MPa) 0.36 0.50
HE425m o=
=0]9m oyl AF(1.25) 3.5> 2.5>
2174(0.10) 0.3< 0.04<
14 4 16
AP =ZE 1.25 MPa
127 ~-ANFO 500Kg H '\ QSIS 1.25 MPa
f —e-ANFO 1000 Kg 12 + ——-ANFO 500 K;
< o8 £
i froosg 4
LIPS g
ol 31 06 -
0.4 o4
2 SLHOITIZLE 0.10 MPa 02
0.0 | L r———— 0.0 | | ! 7
10 20 30 40 50 10 20 30 40 50
A2 HE AHE|(m) Z20 2 e AHa|(m)
(a) CONWEP (b) Normal Equation
Fig. 4. Peak Overpressure Estimated by Distance with CONWEP and Normal Equation.
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