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A Case Study of the New Center-Cut Method in Tunnel

: SAV-Cut(Stage Advance V-Cut)
Dong-Hyun Kim, Sang-Pil Lee, Hun-Yeon Lee, Tae-Ro Lee and Seok-Won Jeon

Abstract : In most tunnel constructions in South Korea, blasting has been widely used as an excavation
method. In tunnel blasting, the center—cut to induce first free surface is very important for enhancing
excavation efficiency and reducing vibration caused by exploding. This paper introduces new center—cut
method named SAV—cut (Stage Advance V-—cut) developed on the concept of V—cut. Significant features
of SAV—cut are the center hole and stepwise ignition. Many field tests and numerical analysis were
carried out to analyze the mechanical behavior and blasting vibration. From the results, the newly
developed SAV—cut was proved as an effective center—cut method for both increasing blasting efficiency
and decreasing blasting vibration.

Key words : center—cut, center hole, stepwise ignition, blasting efficiency, blasting vibration
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Drill hole diameter Bottom charge conc. Column charge conc.
30mm 0.90kg/m 0.36kg/m
38mm 1.40kg/m 0.55kg/m
45mm 2.00kg/m 0.80kg/m
48mm 2.30kg/m 0.90kg/m
51mm 2.60kg/m 1.00kg/m
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T+ ' SAV — Cut Cylinder — Cut V = Cut
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S 7} 13 AERRE $HQT BEPARS & SolE BFE SXasd Enis SWdA
fx= V-Cutoll= 249, SAV—Cutoll= 19-& A& SAV—Cute] V—Cut, Cylinder—Cutol ]3] ¢
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Sl = SAV — CUT Cylinder — CUT V — CUT
A3 (m) 3.80 3.80 3.80
el g g 2727 m) 3.50 3.10 3.15
' &%) 92.1 81.5 82.9
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1) 2 okek Z 2 (m”*) 292.14 258.75 262.93
B ok (kg/m®) 0.918 1.080 1.046
ko) = A goFd(ke) 5.25 5.25 6.00
(260m) 1% 2k (cm/sec) 0.170 0.344 0.179
3712 (m) 260 260 260
RN
2S5 (dB(A)) 95.8 94.0 102.7
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L P g7 Ay
22 (dB(A)) 92.0 96.5 4.5 dB(A) #A




4.3 00 A=AA 3%

Azl HAT F #FAg 7)ueke ARt 3
M3)gto 2 w113 Zo] ¢4t Type M IHZ
2.0m)°| thdl V—Cut, Cylinder—Cut,
SAV—Cut Za3%< 7 13 A 4833t
B2 V-Cutollvt 18-& A-gs3it.

A%

X 11 AEde e 9 Al

olEj - - Al 39
A8 A R 129 o] Z2IE Huigtol
Cylinder—Cute] 713 &A wAstgl oy, wag
& SHAA BxAAse] ISR e7etn
SAV—Cute] 90% ooz 71 $53 48 &

g 5 A9

.

T ' SAV — Cut Cylinder — Cut V — Cut
37 m) 2.1 2.1 2.1
ALEF () 15 18(F7geks 2E3) 18
HEgos 0 - 1
FT35(E) 135 142 140
FoFE(kg) 169.25 170.5 178

T 7 SAV - CUT Cylinder — CUT V — CUT

HAE(m) 2.10 2.10 2.10

W g & =37 (m) 1.91 1.80 1.68
' &%) 91.0 85.7 80.8

Z7dor(kg) 169.25 170.5 178.0
v Zhekek Z#2H(m*) 183.00 172.46 160.96
n] 7ok (kg/m®) 0.925 0.989 1.106

FH33(m) 285.0 298.2 293.0
vl Z28k(m’) 183.00 172.46 160.96
H 334 (m/m®) 1.557 1.729 1.820

El IR At FeFd(ke) 2.0 2.0 2.5
(100m) ZF1EE (cm/sec) 0.399 0.280 0.630
NP Z4A2 (m) 360 365 380
&% (dB(A)) 101 104 108




40 BHd A

g

a3 SAV-Cut(Stage Advance V-Cut)e] 54 2 dA44E A& d+

5. SAV-CUT itz el gaf 5.2 ¥9E Az
SAV-Cute] s34 dee Fdv AE5E

51 285 F o TAT dubE g oRA AIATE

V—Cut?d ¥e 8% YaMEe 27)d &4 ABAA AT V1F A HL X EE FE
2 olube 2R3 mu|Aly)s Aol Wash) = ¢ FAF AUt /bEIES ste Aelth wet
Yol e 7tEe)A) slobe F2 olgsing 34 A HA PR v—cutoﬂ H3] 24 =
B owgde] 351 AFeat B4 Al Aabze] W sheke] A€o TR HA Fekgs v
FAR Aol WolAE dxoz FAR Ayt FAA F UFH FA ] o7 AEH &
2R3 Ho] Butago] AatEe 4ol B &5 ARAIIE Zo] hesith AA @l A
Agch SAV-Cute oleld FAPS Fdse  8F ARG TS (V-Cut AVl
AAUNES B sldagith. $4EF A7]1Foz  (SAV-Cup)el o dapdg oj5=dE 243
TAE oke kA7l T AT S 2o W OE 137} Fol V-Cut2 AEFolA,
A R AR 77} spedtel FoEge  SAV-CutlMe 2T AVIE Ead s &
ZoAZ % gtk SAV-Cute] ol#d &zt WF 9ol e Hdighe] BAse AL
PFC2D FA31A 3 2A de] s gt BRI =+ 3o

Typecll®] 4§ A3E F3l AF=HN

13 Sk e Aug S99 vE (HH-FEUFEA) FEAY AY)

1+l 52 byl =] =
g QEolgEA BA HjQs ey
Time(seconds)
2k 00 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1,80 1.80
o d———z'”mm/ 04750
g 2m 1 b2 Hentn/s, 0.11sec
_ g 1w urE o
v CUt E%’ [¥:) % [ji i /1\:1 =T gglﬂ
S om| Vi vtfg\. ; jl £
i i‘t JH " ih
0.40 " A
o0 5 k”\“ r“(\ i ’ W, ra dores o ) | l“ml EL f* e

I ¥ T 1 H

aus nasw LS viers

Time{seconds)
m‘zu v,26 .60 .80 100 ) i.40 1,60 1.80

22N 1=""2 20mm/s. 0.050sec
_ 1 , ‘: a0, 0200506
il M ‘ ]
sV —cu | gl M o7 o)
§om }lfp'lg 24‘5 1’3“ &hf b
g';% i i ‘,l*ffhy LR e l“;*-xmm Aﬁt“?&eﬁmmw
aww | mEE | oy i - i
5.3 134 71 Aele V—Cutol 719He Fol Aol 7)E B
}\]%9’} E-/\é }?3" %%94 Dﬂﬂ‘%%ﬂ% %7“& \ﬂ%oﬂ 13“ }\]J_}\q O“‘ —9-0]’6‘}—1:} T 14=
Ht;l]g] /\]?T)'— ‘]O] 7]‘%-0/] 7{6]21]’ %Zﬂoﬂfﬂ %‘_9_6;]_’ V- CutL}’ SAV— Cut4+-/] /\]_1_)\—] H]E—E*ﬁ LH%‘

&
dgg A Bk SAV-Cut2 Al&F4del 7H¢  o|th



41

ol

@d

V—Cut

2 iy

Mz
W)

o
ol

N

T

——

Mo

2o} Aol T

.9

&t

3

SAV—Cut

AVE 4 70° W)
- FAT A 30em B=

T
N

4

N

Mo
e

14, V=Cut® SAV—Cut9] Al&A4 Hlx

It

—_

wr

- Lo 9] o =
3 = @5 e o = DT el || &g
_ S NIE=N 2 —lo | ol Rl K= B
= IS R AT B T B R el il
-
S
)

_ = @ |5
Lol | & W B9l —|E Sl o |2
T3 Il B —lS N 2 e o
g™ 0| =] N B 0| & |
>
&
5 0
O N — O = < ~| 2|5 & ol 8|S
_ g = | © s B8 } N2
= o0 N[Oy © LI | > ol Il =l A
S I R I e B R R
oF <y 03mzm oy Ozmzm o ) E
,WL e, qy]/amk qyl/amk\,ﬂ,o/ wd

| o 2| O el

% 5

— ~,

" Il w5 P %
M lo,DrLﬂo 1r~_lo Ho )
X JIL EJI.._

= | K N
- gl
L
%0
B

SAV—Cute] V—Cuto] H]

Y Ag AtdedlA 2WE8 w

5.4 A8 &



42 Bld Addagy SAV-Cut(Stage Advance V-Cut)®] &4 %

o
o3l
2
R
>
o pE,
i3
J':_L
ol
i

e

k1

kol

o o
)

oX

_0|L

N

o

V-Cutg A A
= lxi—rA e
AT V-Cutol] A
are) HFapel o3
2 ool watg o] Aetd Ak
V--Cut® 27} #AH8E 23]
o MAYES AEsn, FIT A7E ¥
AR 71E Asafle g ZRF g FUkek s
o s ALEHE

P,
of 1o X
g B
ol 2
]
j:‘_l, -
o e
iv)

do
:zl)[:L
ofN
o2
2 ox of rlo i o -

2) PFC2D 2|8)4& &3] SAV-Cute] V—Cut
of wE] FAFE  wH]gol Type IV«] 35
12%, Type 1°1X%E 47% F7}etdz, Ao
AF5ELTE Type VoA 16~51%, Type I A

O

T 24~39% = dAEE AL A=

3) F9gAAE Bl SAV-Cute] ZREE
ik AF R 2% ZUAN $5FE A3
.

) NE V-Cute] ZAEH 2L @ Aol 947
& A Ro2 WA ABY SV e
s, YT AAUEL B3 AL BAR
A Bt ARANE S REIAEF 5, A
o A7 5 Bd WHEBY £AE 2 5
e,

5) EF Huh ooksk oA zAdA SAV-Cutd
A71Ze ot YT
7oz o)A

2
-
_\|]_,
P

—

10.

ANAAE, AAZE 2002, AER)L sk dul

ok

, 33}, 2005, PFC2DZE o]-&3 Az
osta] 4 AT, HET AskE
b (b ehdbEeks] %)), Vol. 15, No. 2, pp.

o|3|, UL, 1997, HY-AEFF 22-3e,

Fu A2, pp. 83-85.

=2 AL 2000, ASHAIE AT HA
whabal el Ad ARk #3E A pp. 71-73.

sheksls] (), 2001, Habgsr I=H, shof

s3] pp. 237.

Atlas Powder Company, 1987, Explosives
and rock blasting, Atlas Powder Company,

pp. 662.

. Jong, Y.H., C.I. Lee, S. Jeon, Y.D. Cho and

D.S. Shim, 2005, Numerical modeling of the
circular—cut using particle flow code, Proc.
of the 31
Explosives and Blasting Technique, Orlando,
CO, USA : CD—ROM.

Kim, J.H.,
with large empty hole and pre—splitting in

Annual Conference  of

2000, The circular center cut

tunnel, Master’s thesis of Kangwon National
University, Korea.

1981, Blasting Technique,
Wien GmbH, Vienna, pp.

Gustafsson, R.,
Dynamit Nobel
144-167.
Olofsson, S.0., 1988, Applied Explosives
Technology for Construction and Mining,
Noraboktryckeri AB, pp. 148.



A8l : 02)2005-9240

E—mail : dhyun@gsconst.co.kr

43

o] ¥ =

EEELL

A3} 02)2215-9793

E—mail : trlee@sbgeo.co.kr

A3} 1 02)2005-9220

E—mail : splee@gsconst.co.kr

A4 e

Aot A A 2

3} 02)880—8807

E—mail : sjeon@snu.ac.kr

Bl

at

ol
Lot
"

1

Al

ol ¥

GSUA BEEVE2HD

A3} 1 02)2005—9180

E—mail : hylee@gsconst.co.kr




