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A Study on the Improvement of a Charging and Initiating Method in a

Tunnel Excavation
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Abstract : In this study, a charging density has been differently applied
excavated length per round on excavating a tunnel in quartzite mine and to prevent a dead
sintering  phenomena.
simultaneously a direct initiating system and a indirect initiating system with 2 detonators in one
hole has been introduced to cut holes. As a bottom part which is difficult to make a free face are
charged with a higher charging density and a column part are charged with a lower charging
the composition charging and initiating system which the power of explosives works
effectively in the rock mass is developed. As the results, a dead pressure phenomena and a
sintering phenomena being often produced in a hard rock or in a long hole could be prevented.
Besides, the workability was improved by about 15% and the specific charge
about 20%, as an excavated length vs. a drilled length per round could be increased over 95%.

Key words : charging density, composition charging and initiating system, excavated length, specific
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Table 1. The material properties of in-situ rock
Apparent P/S wave . Uni. comp. Elastic L
. . Absorption Poission's
density velocity (%) strength modulus ratio
(g/cm®) (m/s) v (kgl/cm®) (10°kgf/cm?®)
2.700 4,400/2,600 0.520 1,500 5.200 0.240
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Fig. 1. A drilling pattern map by ¢¥45mm bit.
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Table 2. The comparison on the cut holes of an old blasting method and a composition charging

and initiating system
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Fig. 3. The drilling pattern map by @®64mm bit.
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Table 3. The comparison on results of old blasting method and new blasting method

Design elements Ga5mm Bit size 364mm Remarks
Cross section(m’) 48 48
Broken volume(m') 177.6 177.6
. | Pilot hole(m) 3.8 3.8
Drilled length Others(m) 3.7 3.7
Number of drilling hole(Z) 120 36 72%
Specific charge weight(kg/m’) 1.511 1.206 80%
Specific drilling length(m/m’) 2.5 1.792 70%
Detonators number of round(7}) 120 98 82%
Detonators number per 1m'(7}/m') 0.676 0.552 82%
Time for charging(min) 840 602
Time for drilling(min) 599.4 671.4
Total length of holes(m) 444 318.2 72%
Charge weight per round(kg) 268 224 85%
Advance rate(%) 56 100




3.2 FFHANFTA) s} o] 4 64mme| B¢, 77 45mme] ¢
WA S Tl glo) AT R Aekr) AaHE o W] oF 16.3 % THE FHIACEH
Az FAdAolgla FoE u), 7 F3}= Table 4
Table 4. The comparison of time for drilling and charging
2 o A HE 2847 oA 7 W o
=+ sec/m sec/F min/$98 min/3 min/SA
45 81 299.7 599.4
77 45mm¥] ;:‘: 99 7 810
ﬁ S o
e A |120] 3.7m
HE 126.6 468.4 671.4
F7 64mmel z}; 7 602
70 3
°r A | 86| 3.7m
ki 72 238
Al-EA3 (%) A2 A£28.3] A16.3
3.3 Bk 7 AeFE AL e, Aol -3t
njgokEko)g ohul 198 2 sfete o 2oy & EAETh AMEE Ebie B9 = 329 #
Al ar HEy7]ZE L2 F 1) W
£ ZoRMkgn®)g dehed 2 gas i O AWIEC AWNRS snw Hue 12747}
S7FHAIRE AA A o2 HFF7)F 1208004 98F

lo,

Az ofuidt), wekd 34 32mm %X
oPAle] wlgekR 1511 ke/mol wlaje] et
NEA2RE AR Al uaek]
1.206 kg/m2A Yolx] ok 209 =9 ML &)
€ BolEu, o= B@gehyel Fygel
z]-ohxo}

4

E o oX b oft
o]

AEr} We Foke o)ggtony Ferde ol
W, 2zl Aokl EAWAg Wel7) WE
o},
3.4 ¥ AFH

AT 1’ & sk o AaHE
AZZAo /i )& VERREY BT Ze] ol
AW Aabge mobdrh, 77 45mm HEA w)A
A2 2.56m/m’Ad] HFSle], F7d 64mm H-FA

2
HAZAL 1.792m/m* o] Bisle] ok 28.3%
. ol EVNERY] ot Az
o] olRox]H, EFIFek
o3t Z&eo] FulETel WATFAGY S
wa A7) 7h AEo] FAo] yojx7] o

o2 argor 13 wug 227)7F ZAdg, o
A 77 45mm HFAQ AHEHBSFE 0.67671
/ol W A G64mm HEAIY AL 0.5527H
/mell ALpA] edol ¢ 18Tt AHew A
A& o},

4. &2 =

dutx oz B @us 93k
LA e I71EY
Ak ey ogEd o
AY A, 23, R-

A

[s]

H
10 =

a2 U
=i eh=4} [s)
a2-1-=
3}

o] vt
o FF

o)L

2

o 2 o
>
rlr

AN 9 ot 22 o

»
to
Tk
o

¢

]

9
i)
Ot
ok
ki

SRR
FE G

go
=
K

rio
ot
Y
Iz
it
)

P

i
O o
riy 1

ofi
L
-
Mo
=2
of
i [o3
2L,
2,
ol
O
N

ol
42
s}
t H-I
it

(o]
rE
| o]-(‘[
o
=2
2L oo
N

Al
sy

olr
JQ.;EEO
i axd
_:
o) 2
of Sk
> 8
Lo fo
b X

£ 5

{

9
L
Mz X o
8

-

N
X,
g Jo 12

4 ooy fn R ok Mo ko o o g L2

=2
ol
o
doy T
ol
of
()
o
29,

o, i
Ofr
-

o

2
o2

0

l.
)

& off
Mo 2
2

o &

T
ol £

==

it i
_?L

2z o Jo
w ofo
Ofr
i}

+
mL
~ o lo
g
o

o R
[]])
o
N

N
2
iz

M ju 2

=
obo
tjo

o
R4
N
o
>

>
4
2
>

me >

¢
o
=2
2
ofo
Olt
L
&

i mo O X XN N 2 rlo e
3
o
&
)

2 o
rr

e
-3

ot

N
o



8 EHEd A gof & 71E3y Ao B3 AF

LB gopold BY FATWAME F5¢ 5. olde AL A avzA AT 33
o] & FANEIM olurt He Fb RRe) ek Flo] besiy, WY AT Hy@ B P
e g8ty 7&5de] addoz dAse 9 FAo] Holx AUAte] oAy} sitE Ao
otk &, Fig. 59 #¢] o4 32mmet 50mm 2 7|oiEich

o Zopg AMgdtel BYT WA W UEB

gejate] Fopsts otk 50mm kg 4 sugs

a7 fal BE YT diHoR Agdhs

@45mm HIE oAl @6dmm HIEZ HIFIHAT. 1 P AR 1996, SeuEyE, AT
AzAel Adel wet 13 FUNLE 27484 e pp. 73-129.

W AAc g AR diE HEest #AsE B 9 AAF, 1992, Atistels whatgst, Aot
ot AA| Aol qdrh WEWE AL pp. 204-297.

2. 53 7159l AU1FH 7% S F o3 913, 1994, sebdusid FuA @, pp.
F ol 8% 5 UEF Alwl7] Fol st I Fu) 240—247, 254, 291.

ol A71F + ArjFog 59 AEAE FD 4 olw, 1998, FEREsr ddl, UlE, AL,
A o] g3hs T pp. 61—-162.

3. B AoplEA2dE o8 A Ay 5. A%, o138, 1995 HY - AstE FAE
Bz 7t A483] o] FolA A e ok & Ful A, A%, pp. 83—86.

1559 A9elx 3.7m HE4E 79 100%l 6. Perrson, P~A., R. Holmberg and J. M. Lee,
ol2xE st 21T ¢ IS 1994, Rock Blasting and Explosives
< a3k Engineering, CRC Press, pp. 30—35, 100—102,
4. B Aep|FEA28e AN 2 2u v 195-2392.

W) e ds) P wwd Ay 2AET AF
A4S e ugest AR pasel A
Aoz AAH AFo| e sstdrt
a9s U
Aol ASAATE OE AdH NEAAEL F1ERG
A3} -
Hs 031)478-1271 I;—fn}aﬂ (:)3;;?17681318227@111anmaﬂ.net
E-mail : yhwon99@yahoo.co.kr

DI S

Zeigta o)t ez

A3} ¢ 031478-1271
E-mail : wonnb@wonnb.co.kr




