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A Case of Application in Hard Rock Tunnel and Development of High

Performance Emulsion Explosives(MegaMEX)
Hyung-Dong Min, Yun-Jae Lee, Yun-Seok Park and Kyung-Yeol Choi

Abstract : Safe and cheap emulsion explosives have recently replaced the existing GD explosives in order for
people to reduce the prime cost and to prevent the safety accidents from happening in construction and civil
engineering sites. However, the emulsion explosives have been in reality faced with difficulties in terms of the
blasting force when using them in the tunnel constructed in the rock mass composed of hard rock. In this
regards, this study is to verify their blasting efficiency and possibility of construction by applying MegaMEX,
one of the high performance Emulsion explosives, to the rock mass of hard rock. In terms of their blasting
efficiency such as advance ratio and fragmentation, it has turned out that they have overcome the limit of the
existing Emulsion explosives and they have had the equivalent level of MegaMITE, one of the GD(Gelatin
dynamite) types of explosives while they have been also advantageous to the environmental aspects.

Key words : high performance EMX, MegaMEX, MegaMITE, advance ratio, blasting efficiency
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Fig. 1. Standard section of the tunnel(type-1).
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Fig. 2. Geological map of the study area.
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Table 2. Rock mass classification

9 A |$H4=[RQD |[RMR| Q |9uH5s

H\Q)\oy%{ 72 o) °c}:§l~
95~1 74 |188~19 .

05Dy | B * B0 5ol
Woizhl A ol Fo~

Byt 24 o) 100 |74~84| 88~704 A oots

+ RQ.D : Rock Quality Designation Index, 1~100
*« RM.R : Rock Mass Rating, 1~100
+ Q : Rock Tunnelling Quality Index, 0.001~1000

Table 3. Mechanical properties of rocks

o % BAAS |[AEFERIBAE| SR
(x10°MPa) | (MPa) | (MPa) | (km/sec)

&
:1; 0.446~0.677| 149 10 (42/23(P/9)
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Table 5. Characteristics of emulsion explosives™"
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Table 6. Main performance of MegaMEX

mlo

g5 |9EES[EETE] HE
T ol avsed | (B | (g/c)
MegaMEX 6,000 160 12~1.3

Table 7. Major performance of some explosives
produced in korea)

gy | BeES | esTE]
(m/sc) | (%) | (g/cm)

MegaMITE I 6,100 170 1.3~15
MegaMITE I 6,700 175 14~1.6
NewMITE Plus I 5,700 120 1.1~12
NewMITE PlusTl | 5,700 135 1.2~1.3
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Fig. 3. Photograph of MegaMEX.
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Table 8. Condition of blasting design

T B MegaMITE I | MegaMEX
o H(m) 80 80
ALE V-Cut V-Cut
3 F 7 (mm) 45 45
A Z2Am) 40 40
Z25(B) 107 112
3 | MegaMITE 229.07 -
ZekaF| MegaMEX - 247.5
(kg) |NewFINEX 20 20
Z7eok2 (kg) : 249.07 267.5
Bl ek (kg/m)
(AR A% 0.873 0.933
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Table 9. Application of GD(MegaMITE I )
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Table 10. Application of MegaMEX

52 294 | S | dwy Hl%%}‘% 5 2R | BeEF | dET H\’é}‘l?;%k
(m) (kg) (&) | (kg/m) (m) (kg) (&) | (kg/m)

1 3.75 249.00 107 0.830 1 4.00 265.00 109 0.828
2 3.75 253.50 110 0.845 2 4.00 260.00 108 0.813
3 3.75 235.00 105 0.783 3 3.00 254.50 109 1.060
4 3.75 245.00 106 0.817 4 3.00 248.00 107 1.033
5 3.25 252.50 104 0.971 5 3.50 267.00 112 0.954
6 3.25 250.00 104 0.962 6 3.50 258.00 110 0.921
7 3.50 240.00 108 0.857 7 3.75 278.00 120 0.927
8 3.25 255.00 109 0.981 8 3.75 277.00 120 0.923
9 3.25 261.50 107 1.006 9 4.00 280.00 116 0.875
10 3.75 250.00 107 0.833 10 4.00 277.50 114 0.867
11 3.75 265.00 108 0.883 11 3.25 310.00 107 1.192
12 4.00 240.00 108 0.750 12 3.25 180.00 105 0.692
13 4.00 240.00 108 0.750 13 3.50 267.50 103 0.955
14 3.50 243.00 107 0.868 14 3.50 257.50 112 0.920
15 3.50 250.00 108 0.893 15 3.50 255.00 111 0.911
16 3.50 252.50 110 0.902 16 3.00 256.50 116 1.069
17 3.50 250.00 110 0.893 17 3.00 256.00 116 1.067
18 3.75 240.00 104 0.800 18 3.00 267.50 106 1115
19 3.75 240.00 103 0.800 19 4.00 270.00 116 0.844
20 3.25 252.50 106 0.971 20 4.00 265.00 113 0.828
21 3.25 250.00 105 0.952 21 3.50 230.00 113 1.000
22 3.50 235.00 106 0.839 22 3.50 275.00 112 0.982
23 3.50 245.00 109 0.875 23 3.50 280.00 113 1.000
24 3.50 252.50 105 0.902 24 3.50 260.00 110 0.929
25 3.50 250.00 104 0.893 25 4.00 290.00 115 0.906
26 3.50 240.00 101 0.857 26 4.00 290.00 115 0.906
27 3.50 240.00 101 0.857 27 3.75 270.00 110 0.900
28 3.50 245.00 118 0.875 28 3.75 270.00 110 0.900
29 3.50 262.50 122 0.938 29 3.75 275.00 116 0917
30 4.00 287.50 111 0.898 30 3.75 285.00 117 0.950

ghA | 107.00 7472.00 3221.00 0.873 A | 107.50 8025.00 3361.00 0.933

Y| 357 249.07 107.37 0.873 | 358 267.50 112.03 0.933
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Fig. 4. Measuring of advance.

Table 11. Comparison of advance ratio

T MegaMITE I MegaMEX
A F ZHm) 4.00 4.00
= % A(m) 3.57 3.58
2 2 (%) 89.25 89.50
FA -y MegaMITE t¥] 0.3% Z7}

37] Table 11¢ 7z 303] Al@dsto] g
B 238 Jehlilen, 4% Emulsion &
oK (MegaMEX) 28] MegaMITE tin] Z38&
02% F7lste] 5 +FLE VERth
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F29) 218¢ Y ¢+ Utk

2 A% BRdAe) AL Al

Table 12. Comparison of specific charge

T B MegaMITE | | MegaMEX
op MegaMITE I 229.07 -
ok MegaMEX - 247.50
(k&) | NewFINEX 20 20
B shekak(kg) 249.07 267.50
=7 slekak(ke) 7,427.00 8,025.00
2 2 EH(m) 107.0 1075
% A H(md) 8,560 8,600
2ok 3
t']( é%f}kﬁg ) 0.873 0.933
T e MegaMITE thy] 6.9% Z7}

%47] Table 12049} Zro] HZegFe FA%
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Fig. 5. Analysis of fragmentation.
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Table 13. Comparison of fragmentation

T B MegaMITE 1 MegaMEX
P 3.56 P 6.4
Percent Pso 26.3 Psp 26.5
Passing(%) Pgo 67.4 Pgo 504
Top 125.5 Top 83.2
gy g S e B 4 e Top
size?] 7% MegaMITE WAl o] A uehl,
MegaMEX 1A dFdoR A% FYdze

P S+ e Aoz AaHh

5.2 kg3

(1) Lanis
MegaMITES} MegaMEX #huja] 254270] 2
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1% 144§ 9AES FRsA e
(=)
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Table 14. Comparison of vibration velocity

T+ MegaMITEI | MegaMEX
dess 6.680 5.875
(PVS, mm/sec)
e z}arclrRlok ik
]EH(k; /Ze‘fa§) T 18.0 19.2
TRk kg) 260 256
24 7)2)(m) 330 330
= T & MegaMITE thu] 12.1% 74

AubA o g AR 7p A abggopare]
a1, AFo] @A WYt E Akro) xd ok
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121% #Fadke A& & ¢ Aok
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Table 15. Comparison of fly rock distances

+ B MegaMITE 1 | MegaMEX
Hd) Ayt
(ke/delay) 18.0 19.2
Fgokek(kg) 260 256
B} 2+ A 2] (m) 45 47
=7 & MegaMITE thH] 44% &7}
FAoge) B £3 A7) WS
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Fig. 6. Photograph of the charging.

Table 17. Comparison of working time

T 5 MegaMITE I | MegaMEX
7ok o AXE) 45 45
43121 9(2) 5 5
THE MegaMITE tiH] T
54 7 &

7}2} 308]% ]5-01xl GD(MegaMITE) 3 314
% Emulsion Z9FMegaMEX)2] A1 @ulg o}
Table 189 & ¢kl el AT}

Table 18. Summary of test results

T B |MegaMITE [ |MegaMEX | Z71&
222H(m) 3.57 3.58 0.3% 1
ol m%k 0.873 0.933 6.9% 1
3 = (cm) 26.3 265 0.7% 1
a}t iyl R =
Lokal% 6.680 5875 | 121%
{mm/sec)
112+ A 2] (m) 45 47 4.4% 1
A A ZHE) 45 45 0.0%

MegaMITES} MegaMEX #ifA] s8-8
E3 Zi} MegaMEX AH&-A] 238 2 =
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e gy

oy

& Eldolx e A A
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Fig. 7. Comparison of test results.
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Table 19. Application of Emulsion

5 £l | gad | B Hl%%?
- (m) (kg) (&) (kg/m)
1 3.25 225.00 106 0.865
2 3.25 220.00 107 0.846
3 3.50 235.00 105 0.839
4 3.50 242.50 108 0.866
5 3.50 240.00 104 0.857
6 3.50 24750 107 0.884
7 3.50 244.00 104 0.871
8 3.50 256.00 106 0.914
9 3.50 234.00 107 0.836
10 3.50 233,50 106 0.834
11 3.50 240.00 106 0.857
12 3.50 238.50 105 0.852
13 3.50 240.00 104 0.857
14 3.50 250.00 105 0.893
15 3.75 260.00 104 0.867
16 3.75 267.50 107 0.892
17 3.50 255.00 108 0.911
18 3.50 255.00 108 0.911
19 3.50 240.00 107 0.857
20 3.50 24150 108 0.863
21 3.50 245.00 111 0.875
2 3.50 255.00 112 0911
23 3.75 245.00 111 0.817
24 3.75 245.00 110 0.817
25 3.75 266.50 113 0.888
26 3.75 266.00 113 0.887
27 2.00 222,50 113 1.391
28 2.00 200.00 83 1.250
29 3.50 270.00 126 0.964
30 3.50 285.00 130 1.018
Al 103.00 | 7365.00 | 3244.00 0.906
Wit 343 245.50 110.25 0.906
Table 20. Summary of test results
oo #4347 Mega M%%? Mega
(m) MITE ¥l (kg/m’) IMITE oju]
Mega o
MH%,E 357 | 100.0% | 0873 | 100.0%
Mega o o
ME§< 358 | 100.3% | 0933 | 106.9%
IEEmull 5o 9619 | 0906 | 103.8%
sS1on

R EE 63

09

Spec. charge (kg/m”)
!
|
w‘
I
|
|

08 = E =1
kY

36 4

Advance (m)

32

I m

Fig. 7. Comparison of test results.
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