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28] 4] FAlof A Gassed bulk emulsion(Chemical gassing)o] Z-&

# 2. oEdz ANFO9] Ejtulo] we JFF

Item EM Resist |qo sitizer| Density | VOD Heat fglég(f)toig?k fgzﬁggf artonclk
ANFO | Water (g/cc) (m/s) (J/g) RAWS 1 RABS | RAWS T RABS
ANFO | 0:100 | poor x 0.90 | 3,000 (éf)?(’o"o") (é?s"slﬁ’) 100% (éf’loo"g) 100%
20:80 | poor x 1o | 3400 | J5% (e | 127% (;?263(7;3’) 130%
Heavy | 3070 | short x 1.18 | 3,500 (39’3?5) éf’448‘73") 136% (éf’zsﬁ"/g) 142%
ANFO 1 40:60 |moderate|  x 1.27 | 3.700 (39’%’9) (5?51‘71’) 148% (;13?1‘75';) 155%
50:50 | good o | i 50000 | (392 | (aom | 149% | 2pom | 146%
R AR AL AT
Bmred | 7030 |excetien| 0 | 450, (5:500) | (3010 | (2251) | 131% | (5.050) | 136%
80:20 |excellent| O | (500 | 23000 | 2ot0) | (2a78) | 126% | choan) | 122
g | 1000 |excellent| © (%\?}") (21388) 20) (28,?)‘2705) 118% | (g | 122%

2.2 Bulk emulsion %¢}9] o713}
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3. CHEMICAL GASSING
3.1 Chemical gassinge] v

7] 71ed vhep o] oFA FFo] 50% o4 Emulsion blends| X w7t 2A F
o]A)7] W&o, Bx 9 oA GMB, PMB, Gassing agent$& &§3] Fojo} 3t GMB
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B33 Gassing agentE o ZAZ AMgsln glon, o]y BFHAA BALE Chemical
gassing 71€§ =93t} Gassing agent?] £F 2+ EGA, APX, RLX o] o, &A)
T @A AME-E = Gassing agent®] §& A 22 Sodium nitrite(NaNO,) o] t}. o}z] 4] 1
I Ze wgHed WEYA YA AiLAE S

NH(NO; + NaNOz— NH,NO; + NaNO
NHiNO; — NHy(+) + NO(=) — No(g) + 2H,0 (1)
olm) W| Axsbxo) ofs) Az Aot F Aobaeol WA Hvi(20~30(%)), GMBs}

T = A4 V1Al Wi AR FEF dFos ¢FL WA Hol, gk 4, 3
Fo] W=7t BAsA A(ag 2).
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t}. 12} HIMEX—Gassing9] 7% 3z AUt 1.32~1.34(g/cc) A= 2 mUxo|t}. o
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2] 3] A] FiFolj Al Gassed bulk emulsion(Chemical gassing)o] &

4. 9% AN H
41 NRAF AL

HAAEL U hEHA A3 4P OO%s OOFAtelA A=A, ot & 4
of ARG diEAYI YA 4 dEidT. & 4eA 9} 2ol A8 AR d4e
el AP, dFE AYNE 8802 AFH Utk AFHY AAEHE dAstn
A @Folw, 29 10o] A% 73S YAt

£ 4. A9WF e By 54

. P—wave Uni. Comp. Young's
ngc' (D(;?Sg ) Velocity Strength Modulus
) sr/c (m/sec) (kgf/cm®) (10°kgf/cm®)

1S 2.68 4,500 1,210 5.234
25 2.70 5,230 1,330 5.227
38 2.79 4,990 1,051 5.698
48 2.67 5,035 1,069 5.324
58 2.71 4,930 1,155 5.247
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42 AP Y

Chemical gassing®] 842 H7}3}7) &l %830 AX AP LdaS AAFPey, 19
e WA S(FAE, Movings), 244 2 BAA0) U@ REL FHHoz AEAL.
i S5 83 AE2y ddg vehd Aot

@ Algda g 0 OO%3 OO34
® AJ@urm YA 2007, 5/9~5/11(%83))

E 5. Aldds Y

Item HiMEX~-GMB vs HIMEX~—Gassing Agent
Explosives HiIMEX—-GMB/GA Comparative Tests GMB HIMEX-GA
Test No. T-1 T-2 T-3 T-4 T-5 T-6 T-7 T-8
Bench height(m) 13.5 15.5 14.5 15.0 15.0 9.0 15.0 15.0

Drilling length(mm) 15.0 17.0 16.0 16.5 17.0 10.5 16.5 16.0

Hole diameter(mm) 102 102 102 102 102 89 102 102
Hole no.(hole) 17 14 19 21 20 20 11 14
Burden(m) 4.6 4.8 4.8 4.8 4.8 4.0 4.8 4.1
Hole space(m) 5.1 5.1 5.1 5.1 5.1 4.5 5.1 5.1

Specific charge(kg/m®){ 0.341 | 0.336 | 0.331 | 0.334 | 0.347 | 0.346 | 0.334 | 0.337

Specific drilling(m/m®)| 0.047 | 0.045 | 0.045 | 0.045 | 0.046 | 0.065 | 0.045 | 0.058

* GA ! Gassing Agent

4.3 A st A

Ll
(1) Moving 2 Heaving

APAEAE Bddte AEF UZ, 3949 Moving @ Heavingg & 4 9lou,
Axote HAZ gdo] ) F 233 Fue Wy A 2 At folAd ogie
o) Fo vl Algetsl A3 Chemical gassing 28 A} Moving @ Heavingo] /A" RAo=
Hetstth ol 902 Chemical gassing &4 A] U Yxxpe] B0z Qs s Fo}
A7t S78ta, ofd wat @ ge] FyhEy) R gedt ¥ 6 2 1Y 11L 1)
2AE AAE BYF3 oy AAFH o2 Chemical gassing 2L A] gute] o]% 2 1}
E7F M8 Reg #aEHoy, B A#RF A8 222 8 HAx 24 =2y
< ol&E sHxE ENFAAE g Fol AAEHHA

._10_



A) 3] &) B Ao ] Gassed bulk emulsion(Chemical gassing)e] 3£

® 6. Moving and Heaving ¥ @ (HIMEX—-GMB vs HiMEX-Gassing agent)

Item HIMEX-GMB vs HiIMEX—Gassing Agent
Explosives | GMB | GA | GMB | 6A [oMB ] 6a [omB | 6Aa [omB | ca
Test No. T-1 T-2 T-3 T-4 T-5
Moving(m)  |20~32|25~30 | 24~28[24~32]22~29] 24~28 | 28~30] 24~32 | 19~28] 22~33
Heaving(m)  [4.5~7.0{5.0~8.4]3.4~5.2]4.8~5.4/3.9~6.7[4.2~7.1{3.8~5.4[4.4~6 24 5~5.2[4.7~5 8

* GA ! Gassing Agent

(2) sh= &4

2 NFLE F3A o g 4-S Split—Desktop 2.02 o] &35l IS BASQYHE
7, 2% 12). 71 4 7ZA 2 A5 GMBE Chemical gassing 7]&-& 283} Gassing agent®
A Al Bl Algest Ao o3td HEuAdre 247 H 28.5cm € 27.3cmz Jeh}
Chemical gassing(Gassing Agent) Z& A] #7}3¢] FAYE $A4-S 71de 4 9L Aoz
e} o8l Y218 Chemical gassing (Gassing Agent) A4 A] U] Aepra o] sz o g 9|
b 3 Ak FUE A dRelA dide] Sk AN WREeg dd

£ 7. 3= B A3}H(HIMEX-GMB vs HIMEX—Gassing Agent)

Item HIMEX-GMB vs HiMEX—Gassing Agent
Test No. T-1 T-2 T-3 T-4 T-5
Explosives GMB GA GMB GA | GMB GA GMB GA GMB GA
Pso Size(cm) | 283 | 27.5 | 25.3 | 23.1 | 29.7 | 310 | 27.7 | 255 | 31.7 | 29.2
Average GMB : 28.5cm, GA @ 27.3cm

_11_
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Conversion Analysis

a9 12, s 24 9y

AAaE
(1) APz

Chemical gassing Z-& A] ZAA7+-& = AT A Settingol] 28 5E A0S #93
2E FYSA 22HQHE 8). Wetd HIMEX 20F 25713 A] BAZre 102HE
(Setting A1ZH) F718 ez wodc,

% 8 YA ¥lm

Explosives HIMEX-GMB HIMEX—Gassing Agent
Drilling length(m) 17.0 17.0
Charging length(m) 13.5 12.0

Fragmentation Vol.

per hole(m’) 299.28(61% 1) 299.28(61% 1)
Charge per hole(kg) 100.8 100.8
Working time
per hole(min) 2.0(33% 1) 2.1(40% 1)
Working time per Fragmentation Vol.(min/m') 0.007(13% {) 0.007(13% | )

(2) #a%

T 3 APd A 23E BT S 29 136 dehuidch 23 AR Aojs} gonm
A E ALslo vawstgony, vla A Chemical gassing A8 A| AFog AFLr
7 3A Y-S & & AJ o3 99025 Chemical gassing A& A) &8 Wxel =7}
(1.25~1.30) 0] 71818} Aoz FHusc)

dutH ez JF&EE AT FFFe Mol BHso] Axu, ofegfe] A9} o)
NNEARG dxe o3 F¥E P Aoz BAY. Y IS BIEAGA HHIT
BAZEANE 2784 F1, 259 AFARR o)A AL Bl dY¢EE &

_12_



4] B8] A] Grtol|A] Gassed bulk emulsion(Chemical gassing)2] 3-&

HQ #Fo] Aaod Ao wdkdr.

40 —
4 — T T T ® ANFO
o HIMEX-GMB
1zn-J 4 HiMEX-Gassing
-
g 100 a T
'y
‘S’ 80 T
% 60 é ]
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3
“ J
g 01 N L]
Q
20 4 7
L}
0 T T T T T T ST
o 2 4 [ 8 10 12 14
Scaled Distance (kg/W'®)

29 13. 21 AFEEE vlw

5. 4 &

Baoye g5 o2 A3MFer] 43822 Chemical gassingg 283 AHHE
2AEAT. 71E QAR AHEEE GMBE Chemical gassing 7)€ 2839 Gassing
Agent®E WA Al A= ¢ Toerfd &t Movingd FA4-& &9 & & dAgd.

A W R AIABAL J1E AR GMBE AM&3t+ Bulk Emulsion&
Chemical Gassing AF 2 & WAste HEFoln, HAAH L2 ALLHAo] Hoj7te FA o
t}.

FaEd

13 AHEAHMEX) Z kel HAAY HaA, 2003, 3h3},

. HIMEX Chemical gassing ¥7}d3 ®R31A, 2007, g3}

. The modern technique of rock blasting, 1978, U. Langefors and R. Kohlstrom.
. Rock blasting, effects & operations, 2006, Pijush Pal Roy.
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