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Abstracts

On the Tunneling, This paper described Concerning Nonel Caps and also Compared
to Electric detonation Caps. If nonel caps used to Tunneling, advanced efficiency of
Tunneling will be increased about 25% than Electric caps used.
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Table 1. Modal Analysis for mineral element of search area

Fig. 2 The map of search area -

Minerals TB-1 TB-1 TB-2 TB-2 | TB-3 TB-3 TB-4 TB-4
name 35.7m | 40.0m | 47.0m | 54.0m | 45.0m | 54.2m | 37.0m | 43.0m
Plagioclase 66 50 190 97 101 64 185 179
Orthoclase 512 565 459 528 444 580 387 390
Quartz 385 | 365 266 301 397 317 359 378
Biotite 34 20 80 67 30 38 35 42
Others 3 2 10 5 1 7 5
Total 1000 1000 997 1003 997 1000 973 996
1 2 3 4 5 6 7 8
Q 39.98 37.24 29.07 32.50 42.14 32.99 38.56 39.83
% A 53.17 57.65 50.16 57.00 47,13 60.35 41.57 41.30
P 6.85 5.10 20.77 10.48 10.72 6.66 19.87 18.86
Q : Quartz
A : Alkali feldspars
P : Plagioclase
K KEHGEEE 8




Q : Quartz Q
A : Alkali feldspars
P : Plagioclase
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Fig. 3 Q-A-P diagram for mineral
element of search area
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Table 2. Rock strength clasification for RMR

Class Description Uni:s; i:égi%mlfgr;;?ive Rating
A Very high strength > 2,240 15
B High strength 1,120~2,240 12
C Medium strength 560~1,120 7
D Low strength 282~560 4
E Very low strength (280 2
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Table 3. Explosives Specification.

Spec.dia.x legnth . weight weight
Name (mm X mm) unit /unit ea/box (g/ea) Remark
Emulite 150 32%X200 box | 22.5kg 125 180 Wax paper
D.cord roll | 152.4m 1 AU Z ok
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Table 4. Nonel Specification.

Delay |Interval
Period No. time time |Remark
(ms) | (ms)
GT/MS| 3~2 75~500 25
0 2 -
1~12 100~1200 | 100
GT/T |14,16,18, 20 | 1400~2000 200
o D st0-g000| - 50
UBO 0
UB17 17
UB25 25
Unidet; UB42 42
UB67 67
UB109 109
UB176 176
UBO 0
Bunch UB17 17
Connector| B9 9%
UB42 42
Others| Starter 0
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different empty hole diameters.
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Drill pattern A

Table 5. Used detonators and charging amount.
Depth of Hole : 4m

1

. Emulite 150s Chargin Total
P?\Irwd N(I)\?nel I}_IIO'I of $32X200 (Ii(_)C(}rd) per }%oleg Amount | Remark
0- 0. oles (180g/ea) &/ (g) ()
1 GT/T 1 1 19 3,420 3.420 Cut
2 GT/T 2 1 19 3,420 3,420
3 GT/T 3 1 18 3,240 3,240
4 GT/T 4 1 18 3,240 3,240
5 GT/T 5 1 18 3,240 3,240
6 GT/T 6 1 18 3,240 3,240
7 GT/T 17 4 16 2,880 11,520
8 GT/T 8 2 16 2,880 5,760
9 GT/T 9 2 15 2,700 5.400
10 GT/T 10 2 13.5 2,430 4,860 Stopping
11 GT/T 11 6 13.5 2,430 14,580
12 GT/T 12 7 13.5 2,430 17,010
13 GT/T 14 9 13.5 2,430 21,870
14 GT/T 16 11 13.5 2,430 26,730
15 GT/T 18 13 13.5 2,430 31,590
16 GT/T 20 15 13.5 2,430 36,450
17 GT/T 25 16 13.5 2,430 38,880
18 GT/T 30 8 13.5 2,430 19,440
19 GT/T 35 6 13.5 2,430 14,580
20 GT/T 11 1 17 3,060 3,060 Lifter
21 GT/T 12 2 17 3,060 6,120
22 GT/T 14 2 17 3,060 6,120
23 GT/T 16 2 17 3,060 6,120
24 GT/T 18 2 17 3,060 6,120
25 GT/T 20 2 17 3,060 6,120
26 GT/T 25 2 17 3,060 6,120
27 GT/T 30 2 17 3,060 6.120
28 GT/T 35 2 17 3.060 6,120
29 GT/T 40 2 17 3,060 6,120
30 GT/T 45 2 17 3,060 6.120
31 GT/T 50 2 17 3,060 6.120
32 GT/T 55 2 17 3,060 6.120
33 GT/T 60 2 17 3,060 6,120
34 | GT/T 45 6 4 3.8 872 5.232 Contour
35 GT/T 50 10 4 3.8 872 8.720
36 GT/T 55 10 4 3.8 872 8,720
37 GT/T 60 5 4 3.8 872 4.360
Total 165 546.0 15.2 378,122
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Drill pattern B

Table 7. Used detonators and charging amount.
Depth of Hole : 4m

. Emulite 150s Chargin Total
P?\I“Od N(I)\?nel IEIIO'I of $32%200 (li(—)u}rd) per }?oleg Amount | Remark
o o 0'€s | (180g/ea) & () ()
1 GT/T 1 1 19 3,420 3.420 Cut
2 GT/T 2 1 19 3,420 3,420 '
3 GT/T 3 1 18 3,240 3,240
4 GT/T 4 1 18 3,240 3,240
5 GT/T 5 1 18 3,240 3,240
6 GT/T 6 1 18 3,240 3,240
7 GT/T 1 4 16 2,880 11,5620
8 | GT/T 8 2 16 2,880 5.760
9 GT/T 9 2 15 2,700 5,400
10 | GT/T 10 2 15 2,700 5,400 | Stopping
11 GT/T 11 6 15 2,700 16,200
12 GT/T 12 7 15 2,700 18,900
13 GT/T 14 9 15 2,700 24,300
14 GT/T 16 11 15 2,700 29,700
15 GT/T 18 13 15 2,700 35,100
16 GT/T 20 15 15 2,700 40,500
17 GT/T 25 16 15 2,700 43,200
18 GT/T 30 6 17 2,700 16,200
19 GT/T 11 1 17 3,060 3,060 Lifter
20 GT/T 12 2 17 3,060 6,120
21 GT/T 14 2 17 3,060 6.120
22 GT/T 16 2 17 3,060 6,120
23 GT/T 18 2 17 3.060 6,120
24 GT/T 20 2 17 3,060 6,120
25 GT/T 25 2 17 3,060 6,120
26 GT/T 30 2 17 3,060 6,120
27 GT/T 34 2 17 3,060 6,120
28 GT/T 40 2 17 3.060 6,120
29 GT/T 45 2 17 3,060 6.120
30 GT/T 50 2 17 3,060 6,120
31 GT/T 55 2 17 3,060 6,120
32 GT/T 60 2 17 3,060 6.120
- 33 GT/T 45 6 4 872 5,232 Contour
34 GT/T 50 10 4 3.8 872 8,720
35 GT/T 55 10 4 3.8 872 8,720
36 GT/T 60 5 4 3.8 872 4,360
Total 157 546.0 15.2 381,632
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Drill pattern C

Table 9. Used detonators and charging amount.
Depth of Hole : 4m

. Emulite 150s Chargin Total
P‘;’\}rmd N(f\?nel I;I{O'l of $32x200 (131(—)C<}rd) per EOlf Amount | Remark
o 0. 0les (180g/ea) &/m (g) (8)
1 GT/T 1 1 19 3,420 3.420 Cut
2 GT/T 2 1 19 3,420 3,420
3 GT/T 3 1 18 3,240 3,240
4 GT/T 4 1 18 3,240 3,240
5 GT/T 5 1 18 3,240 3,240
6 GT/T 6 1 18 3.240 3.240
7 GT/T 7 4 18 2,880 11,520
3 GT/T 8 2 16 2,880 5,760
9 GT/T 9 2 16 2,700 5,400
10 GT/T 10 2 15 3,060 6,120 | Stopping
11 GT/T 11 6 17 3,060 18,360
12 GT/T 12 7 17 3,060 21,420
13 GT/T 14 9 17 3,060 27,540
14 GT/T 16 11 17 3,060 33,660
15 GT/T 18 13 17 3.060 39,780
16 GT/T 20 14 17 3,060 42,840
17 GT/T 25 6 17 3,060 18,360
18 GT/T 11 1 17 3,060 3,060 Lifter
19 GT/T 12 2 17 3,060 6,120
20 GT/T 14 2 17 3,060 6,120
21 GT/T 16 2 17 3,060 6,120
22 GT/T 18 2 17 3,060 6,120
23 GT/T 20 2 17 3,060 6,120
24 | GT/T 25 2 17 3,060 6,120
25 GT/T 30 2 17 3,060 6,120
26 GT/T 35 2 17 3,060 6,120
27 GT/T 40 2 17 3,060 6,120
28 GT/T 45 2 17 3.060 6,120
29 GT/T 50 2 17 3.060 6.120
30 GT/T 55 2 17 3,060 6,120
31 GT/T 60 2 17 3,060 6,120
32 GT/T 45 6 4 872 5,232 Contour
33 GT/T 50 10 4 872 8,720
34 | GT/T 55 10 4 3.8 872 8,720
35 GT/T 60 5 4 3.8 872 4,360
[ Total 140 547.0 15.2 360,212
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Table 6. sted surface detonators. Table 10. Used surface detonators.

Drill Pattern A Drill Pattern C
Period No. No. tilr)n%l(;};) Remark Period No. No. tilx)nil(;};) Remark
UBO 11 0 UBO 1 0
UB17 2 17 UB17 2 17
UB25 3 25 UB25 2 25
Unidet | UB42 | 3 | 42 Unidet 1= 3 | 42
UB67 1 67 UB67 1 67
UB109 | 1 109 UB109 | 1 109
UB176 | 1 176 Bunch UBO 4 0
UBO 4 0 Connector| UB42 | 1 17
Bunch UB17 1 17 Starter | 1 0
Connector| UB25 | 1 | 25 Others
UB42 | 1 | 42 Total 16
Others Starter | 1 0
4. Stoping Holes and Lifter holes
Total 20

gyFe YiPoz HE 95 3 Pus 7
ste] AAlE A5 AR HAE S/BY ¥

Table 8. Used surface detonators. =
£% 1.25~1.45 A2 39, 38= S/B9 H|
o
k=Y

Drill Pattern B o] 1.2~1.252 @t} Y drH= BE

Period No. No. ti]r)n%l(?n};) Remark Hag g2 Az FAHE AFdeld
*3740}“1, 9R] FEUAE YA =dsto] 443
UBO ! 0 4t 234, PATTERN B¢t PATTERN Cx
UBL7 | 2 | 17 AA A¥34E 243 98 PATTERN A%
Unidet UB25 | 3 | 25 g2/ 27+4< 900mmet 1000mm= tach.
UB42 3 42
UB67 | 1 67 Table 11. Data for respective Stopping holes
UB109 1 109 '
UBO 4 0 : Charging | Charging :
Bunch Pattern| Height per| per Sp(a;lgl)ng Blénrm(]l)en $/B
o UB17 1 17 hole(en) | hole(g)
onnector
UB42 | 1| 42 A | 2700 | 2430 | 800 | 700 |1:1.14
Starter | 1 0
Others , B 3100 | 2700 | 900 | 700 |1:1.28
Total 18 C | 3400 | 3060 | 1000 | 800 |1:1.25
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Lifters® S/B=1 ojv} ¥3t4e] € A4 A
A8 1.458 AT Zasor & Aot} whet
A PATTERN A, B, C &5 Lifter holesd
3 Holesd Ehbd, Ha AIAE FYs)
=

Table 12. Data for respective Lifter holes

Charging |Charging .
Pattern| Height per| per Sp(%ful)ng Bl(l;;i)en S/B
hole(m) | hole(g)

3400 | 3060 | 500 | 500 1:1
B 3400 | 3060 | 500 | 500 | 1:1

C | 3400 | 3060 | 500 | 500 | 1:1

5. Contour Holes

7

LS

=4

-

Contour HolesZ 7Z¥4 S=rd(s:
A, r:AF, d:HFR)A g8 r=16,
mo) 28 St < 700m=Z AASA)

3H, Contour holesd FTAEL 0.7M,
HAAFAL 0.6MZE 3] Pattern A, B, C
o HEAHG

. of

ot

Table 13. Data for respective Contour holes

Charging | Charging .
Pattern|Height per| per Sp(z;lxcnl)ng Blz;n(]i)en S/B
hole(ne) | hole(g)

960 872 | 700 | 600 | 0.85
960 | 872 | 700 | 600 | 0.85

960 | 872 | 700 | 600 | 0.85

Wtz Fst
1. Hole depth : 4M
2. Hole dia. :
a. Empty holes : 102mm
(F&A17t: 20~30cm/min)

b. Drill holes : 45mm
(AFA1ZF: 120~130cm/min)
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Table 14. Pattern showing comparison
of advance lengths

‘attern Pattern A | Pattern B | Pattern C
Descript
Hole
depthap) | 4 4 4
Advance {46 g 05l 3 53 60 | 3.0~3.2M
(M)
Rate(%) | 951 | 87~90 | 75~80

Unbroken part

P

>

A

Fractured line

Advance:

Broken part 3.85~3,9M4

<

Free facerl12.921M

Flg 17 The advance length of Pattern A
after a blasting

P Unbroken part

Fractured line

Advance:

Broken part . 3.5~3.6M

3

Free face:12,921M

Fig.18 The advance length of Pattern B
after a blasting
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Table 15. The difference of advance for Electric and Non-Electric detonator
Descript Total No. of ATDL TOD Equipment

Site Length(M) |Blasting days| (M) used

Baekyang upper line 2314 761 3.04 Non-Electric Atla§3g§pco

Baekyang down line 2308 786 2.90 Non-Electric "

_ . TAM ROCK

Anmin road tunnel 1070 445 2.40 Electric 3 BOOM

sH, PATTERN A, B, CY AHg+#L
A7) H3 GT/T 19HdA GT/T 60 ¥
Ho] ALgE R, wEkA o] HBe Aake
U.Langeforse} Kihlstromol 75
Burden 0.5 ~8.0moiAl A&& AR, T=r
*B(T : delay time, r :coefficient value,
B :burden)dl oA HAa#HE 5ggHo2 3
4 9 ¥9E 12~20ms/mE YERE 9l
o wgAM FF AIRE 27t 25MS oldeE
AAS A7 gl o]BHoR I ¢A
FRasd Jegs FA &E Aolth
AFEE HE TLH2E ol gsy] AT Al
| AMuY A% AGelA] 79 Abole]

v}
=

2~
e

kS L

=
|

21

utnly Alojo] FEE AAANE ZE o] F
g3tk AL 40~60m/s9 £=2 ARG
E Aol dF=HUH
weabd 4me 223D B
1 SEC wereorererermmmerenmimneessenetsen e ssessenenens 60m
0. 0LBESEC wwvoeereerremeumamemimrirsrsanresisasenineas 1m
1B .BBIILS -vrvvereeereerererererereeemenemcenieserennuenaareas im
B BIILS vrvvrvererermssernsesemescmmiersesausneensiiinsnns 4m
o] o oL 9\11;].

a3 A Aol AZte] wutE7] AN
£ 60~100msd @& 13
oA dA AH 8 e AR FEE TS
~100ms® GAEAIE o] &3t webd £
EEAAM AHEE AR HEAE S G4 o

FAT0] A4 B GBE A GRS

o) e 2=
e ¢ 7

tlo

KEBEERE 154 #29%%(1997. 6)



& 4 9tk 28y PATTERN B} CollAd Sto-
ping holes® Spacing¥} Burden #&7} o
DA stEld G XA o]E2Hoz MY
37]= olg{$u Stoping holes® Spacing®
Burden®] W3yt @4Hoz sue] Jue
O O o]. )* Al]:},
gH, B 949 AFE AFAA o 200m
7HAE A b 2edty ATFE 2HuA

T

B3k ABAG o Hde] FolArE AN
opure] FAHlA Atk wWebA o AN
ohibe] PATTERN AZ HEAAS A%ol:
(Fig.17)elA M¥ 3.8~3.95m¢] JPJFL
Bhion, 4 27 wesA ge 2o wdi
A7k 8% $eadt. 2oy, BREdAE

HAFANZo] Bol F7bE o] PATTERN Bol ¢
3 AFAEE A sl dolA ol et
wotz g JgYgo] ozt ZasAt.

V. A &
HA714 HBe] HdEd avd #F A7
o g8 g3 2L 288 4L F Yo

L B BstelA g Aulr) $2o] %)

£ 3, A9 279 9% 2A Fe A
oz A4zs3 geov, B ATdAE Cut
hole®] PATTERNS GTYsiA Foorm=z

Stoping holed] @3, Aule] §&H 294, Al
F9 &t Fo| wuiize ojd #AAL 9l
=AE ¢ F AU

v]Ad 7] A st PATTERN A, B 2 ColA
Cut holes, Floor holes ¥ Contour holes
2 &Y% Spacing® Burdeno® A
Stoping holes® Spacing®} Burden<
PATTERN BREUW Spacing® Burden®

a,

KR KB e 2t

22

100mmY F7HAA @t 23, AFF 4m
o X z%lﬂ»o] °F 95% o)’42 & et PATTERN
A7} 7VF 438193, PATTERN CE 333
o] o 80%= ‘/}E}‘;%E‘r A, FEE i
A EAZY HARE ARHEE A4 ALS
shokde] #Aglel Spacing® Burdeno] 3}
Ao L WAL eS¢ F AU

2. B H¥(Anmin)¢] A7)4 w3 PATTERN
3 dedie E7bseh, 943 2
Y2 dLFFSEGE vastd A7y Z
AEo vAv)Y 2 5‘”&“] o 25% © 23
Hutk ol A7149) 9 Spacing® Burdenoll
A RS Hog %z—*. 2 o] &3ty ¢t
AagA A Hae ARE 2AHsE Wt
A A7) dEd dAe] Fyso] o FE:
AlZto] MA7|Y HBET AXNAAS -3}
W7t A7) Wi 2R Eg JFE FAL
Aoz Alg T

3. AAFAe o3 Had HFAE 442
(17 <¥) olZ 3}7] 938t  Stoping
holes®] HF4E PATTERN AT 93holes,
PATTERN B+ 86 holes, PATTERN C=
68 holes® &4t} e
PATTERN A7} 7}% ¢
RN AP3HE TS *17171 = A
R AFE R FAANLE FEATIE P E

A7selor ¢ AoE AR



