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On the Influence Study to Building by
Seoul Sub-way(8-6 site) Tunnel works

by Dr. Ginn Huh, Sang Back Cheon

On the Seoul Sub-way Tunnel works(8-6 site).

Cautious blasting works were so effectivelly carried out the vibration record
were under 0.3cm /sec and blasting noise was under 75dB which was measured at
the ground of house.

As a result cautious blasting works under above allowable value was not
influenced the structure of house and living.

On the architectural survey, There were some hair crack on the wall and floors
but this was not a crack from balsting work.
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1.
=
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el olok Pt KEEEmAlA wol #HAET

ANEIERE4 (Bit Gage ¢ 36mm), R
Kovex ¢ 28mm, Bike= M /S BEREES
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Bit f®(Jack leg) 36mm

1 Il i N Vv ) a
b=iil L1 E= ¥ d s K E=1 B b & i FILEHRK, H
(Stable rock) f{(modetately |(fractured fri-|(instable plas-|(Highly plastic |¥ : 1.5m
jointed and able rock) tic & squeez-(squeezing & (%X :2.4m
hard stratified ing rock) swelling
¥ 36rmm or schistose ground)
bit Gage rock)
B/ NS AR 60-65 65-70 70-75 75-80 80-85
(cm)
i | e 65 70 75 80 85
i e
(em) P HEH 70 75 80 85 90
i (7))
i)
3-10 Standardization in tunnelling
I It [ v \'

Rock Stable rock moderately fractured and unstable plastic |highly plastic
jointed and hard & squeezing squeezing &
stratified or friable rock rock swelling ground

Kind schistose rock

Burden (cm) 60 65 70 80 -

Bit

Gage=38mm

Drilling full face top heading & top heading & line-drilling forepiling
bench bench (pilot drift & ¢ - )

bench)
Support occasionally S.C., WM. S.C., WM. S.C., WM. S.C., WMF.P,
rock bolt systematic R.B. forcap & |R.B & Steel Steel lagging &

R.B. for Cap wall rib S.C. invert

*S.C.=Shotcrete
W.M.=Wire Mesh

R.B.=Rock Bolt
F.P.=Forepiling
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TE T 8~10m0 2~3u) 2ui - 4~54)
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7} 2~18] & 4201 /kg 7401 /kg 7801 /kg 9201 /kg 8601 /kg
L T+ 43 £ - XN
E 4000 3500 3900 2600~ 3000 5000~5500
m/sec m /sec m/sec m /sec m/sec
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0.3= l 70 29
center cut holesE® 2:kmyo 2 ol FHo ‘ :
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20CM 70CM Yoshi Chart
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OO0 | 20CM
OOOOD t 08 I >
A-A7
¢ 30-40mm 0.6 F
9m gVCrtiolE
— 04
0.2 r
0 i .
1/4 1/3 1/2
h/i
O3 BhiRES| %R
312 2R E A H8
CHElslety | &6hs MAULUTHEIE AEA
z HgAsEFAL 254

V=KW 57| V=KW°

V=41 () =0 V=124 () — oo V=100(re) = - A I

z A

= (Granite) (Gneiss)
Z -3z < 100m > 100m 100~ 300m > 30m~< 40m
7] A ‘
Bit Gage ¢ 60~70mm ¢ 60~70mm ¢ 60~70mm ¢ 36~38mm
AHEStFR | KOVEX KOVEX KOVEX KOVEX, M /S M7= ¢
N/S A7 & M /S @7 & M /S M7= ¢
Lok Bench Cut Bench Cut Bench Cut Bench Cut, Tunnel

-K¥E 9433x

H]3 : Bench Cut 4322 Hupeh (AU ~EEd) oA AEF 3.
&, V=3%&A(cm/sec), K=", W=22 F=+%(Kg), D=3 32 Azl (m)
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3-13 HudRiREN ) BARR

HARIRES  EMIRSN(Simple Harmonic
Motion) 2.2 {BwEst® #(Displacement),
i (Particle  Velocity), fmifE (Acceler-
ation) 9] 3 MIE FRIIL BERS ol
2}

D=fv.dt V‘“-@I—

v=fa.dt

v=2x.1f.D

v=2r.f.v

f—-—% w=2r.f

o 7)ol A
D : 87 (B KIRIRE) cm
v BOKEE, cm/sec
a: &R g(1 gal : 1 cm /sec?)
f: IREE S cycle /sec

2. i (a) ?E@biﬁf"‘(v) IRENE B (f)
o] HHBRRE FIE B9 ok 2t
EefEl)  hnsEeE (a) =0.07g(0.07cm /sec?)
BUHREEE (v)=0.3cm /sec
duf IREFEHE T 2ok
a=2r.f.v

f——2 0.07
2r.v 2%3.14%0.3

==(),037sec /cycle=27cycle /sec
BRIREHE (v)=0,3cm /sec
IRENEEE 40cycle /secd ] g
Ee v 2

_ _ 1
a=2rf v=2X3.14X0.3X 10

&f2)

=0.05g
EEE RS (D), MEEE(a), REEE(V), &
1&(D) 2l Btk 182 ot o} 2t
u, B (), ke (a), IREEE(V) 2
RIE(A) o Bit% MONOGRAM

P RS AL FUTE - 7

% : f=100 C /S, A=0.025mm(0.001 iN}°]
o RHEE S & V=15mm /S(0.6in /S)°lx
& a=1g%.

314 2ag, A 2 A FeaA

(25M)
@ P=3X W% $xR1-5
W=0.375 R=25mo|%H
P=0.0145kg /cm?
@ ¢4 Logt 319 (S del2)
Lp'——ZOXlOg‘I‘SE(‘)“ B 23

Po=20%10"¢ N /m?(Pa)
a3dd IN/m?2=10"% kg /CM2 cererereenes (3)
S P=20x10""'kg /m?

(2)& didste] (2)4-& WA
L,=20% (log P — (log 20-11))
=20x (log P 4+ 9.7)
=20 log P+194 eeveereeerineennnnnniic(4)



(1) el A 2] P=0.01455 )5t sl s), s 1/3%(D3) ol K EmE,

Lp=20 log(0.0145)+194 Tunnelo| & EEigo] Qivha fReEshd Aol

=20x (—1.64)+104=157 dB Faplsitdn & & oy gRes Bigs o
157X 70%=110 dB +--eveeeeeee Open Pit & 92 SEIEHS A "k

157X 60%= 94 dB -«+erseeemveeeenne Tunnel wpebr] _FEEEol A 30m : 93dB, 50m : 89dB

Open pit oA o] BEE (F8)2 LRHSE o] Gt E

OPEN PIT SOUND PRESSURE (dB)

Distance(m)| 0} 1o | 99 | 25 | 30 | 35 | 40 | 45 | s0 | 55
Charge /delay(kg)
125 15 | 111 | 108 | 106 | 105 | 103 | 102 | 101 | 100 | 99
25 17 | 113 | 110 | 108 | 107 | 105 | 104 | 103 | 102 | 101
375 18 | 14 | 12 | 110 | 108 | 107 | 105 | 104 | 103 | 102
5 19 | 115 | 13 | 11 | 109 | 107 | 106 | 105 | 104 | 103
625 120 | 116 | 113 | 111 | 110 | 108 | 107 | 106 | 105 | 104
75 120 | 116 | 114 | 112 | 110 | 109 | 107 | 106 | 105 | 105
875 120 | 117 | 14 | 12 | 11 | 109 | 108 | 107 | 106 | 105
1 120 | 17 | us | 13 | 11 | 10 | 108 | 107 | 106 | 105
1.125 120 | 18 | 115 | 113 | 11 | 110 | 109 | 108 | 107 | 106
1.25 122 | 18 | 15 | 113 | 12 | 110 | 109 | 108 | 107 | 106

BUT, TUNNEL : ABOVE VALUE'S &

3-15 Bit ®(Jack leg) 36mm

I I I v Vv H) I
E=1 i 7 = ¥ Es % = Bt & i ¥+ FILERKEY
(Stable rock) |(modetately |(fractured fri-|(instable plas-|(Highly plastic |: 1.5m
jointed and able rock) tic & squeez-|squeezing & |FEXK :2.4m
hard stratified ing rock) swelling
¥ 36mm or schistose ground)
Bit Gage rock)
s/ A 60-65 65-70 70-75 75-80 80-85
(cm)
L | el 65 70 75 80 85
Hig
(cm) B A 70 75 80 85 90
i (A
a4
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7] 3 27 £ A #K G
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#e | & sbbkEAE | 100< | 50-100 | 20-50 5-20 0-5
" = f o pem | RSAEAE | 100< | 50100 | 20-50 5-20 0-5
C g g Figeldahsm | 100< 50-100 | 20-50 5-20 0-5
glm  m | = w | @ W | k¥
WNR T g0 i |msel Ao (R R —EE W @ BE e
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8-6 T Tunnel | CHARGE CALCULATION | zgH(@sleh)

DRILLED DEPTH 1.3m DETONATOR 175pcs
ADVANCE 1.2m CHARGE 63.875kg
NUMBER OF HOLES 232 Holes SPECIFIC DETONATOR 4.00pcs /m?
TOTAL DRILLED DEPTH 347.8m SPECIFIC DRILLED DEPTH 7.95m /m3
FACE AREA 36.478m? SPECIFIC CHARGE 1.460kg /m?
EXCAVATED SOLID ROCK
OF FULL FACE 43.774m?
Amount of Charge
Number [ Slurry (K-100) F-1 F-2
of ¢ 0 25mm | ¢ 17 mm | ¢ mm
ole Hole | x 433 mm | x 510 mm | x mm
& | & |Classifi- | Cap No. X250 g/pe |x125 g/pc | x g8/PC | Total
cation per sub— per sub— per sub~ Remarks
hole total hole total hole total
hole pcs pes pcs pcs pcs pcs g
Cut Holes MS1-~4 4 2 8 2,000
Cut Spreader| 5~10 8 2 16 4,000
H.
Stoping H. 11~20 34 1.5 51 12,750
DS 6~10 21 1.5 31.5 7,875
. F—1 Lines 11~15 23 1/2 11.5 1 23 5,750
g 16 6 1/4 | 15 1 6 1125
cé_ Foot H. 17~20 12 2 24 6,000
& Empty H. - (12) - - - - -
Line drilling - (45) - - - - -
Sub Total - (57) pcs pcs 39,5002
108 143.5 29
165 35,875g 3,625¢ 39.5kg
B IStoping H. MS1~20 37 1.5 55.5 13,875
DS 6~7 4 1.5 6 1,500
F-1 Lines 8~14 14 1/2 7 1 14 3,500
S| [Foot H. 15~19 | 10 2 20 5,000
ki
A 20 2 1 2 500
Sub Total - 67 90.5pcs 14pcs 24,375
67 22,625¢ 1,250pcs 24.375kg
8|~ |Total - (57) 234pcs 43pcs 63,875¢
= 175
L':: 232 58,5008 5,375g 63.875kg
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8-6 T Tunnel(Straight) |CHARGE CALCULATION| =7<H(W=je})

DRILLED DEPTH 1.3m DETONATOR 164pcs
ADVANCE 1.2m CHARGE 61.0kg
NUMBER OF HOLES 176 Holes SPECIFIC DETONATOR 3.75pcs /m?
TOTAL DRILLED DEPTH 230m SPECIFIC DRILLED DEPTH 5.26m /m3
FACE AREA 36.478m? SPECIFIC CHARGE 1.394kg /m?
EXCAVATED SOLID ROCK
OF FULL FACE 43.774m?
Amount of Charge
Number| Slurry K-100 F-1 F-2
: of ® 25 mm | ¢ 17 mm | ¢ mm
gle Hole | x 433 mm | x 510 mm | x mm
£ | & [Classifi- | Cap No. X250 g/pe | x425 g/pc | x 8/PC | Total
cation per sub— per sub— per sub— Remarks
hole total hole total hole total
hole pcs pcs pcs pcs pcs pcs g
Cut Holes MS1~4 4 2 8 2,000
Cut Spreader| 5~10 8 2 16 4,000
H.
Stoping H. 11~20 34 1.5 51 12,750
Z pse~10| 17 | 15 | 255 6,375
(§ F—1 Lines 11~16 22 1/2 11 1 22 5,500
€| {Foot H. 17~20 12 2 24 6,000
Empty H. — (12) —- - - -
Sub Total - (12) pcs pcs 36,625
97 135.5 22
109 33,875 2,750g 36.625kg
B |Stopping H. MS1~20 37 1.5 55.5 13,875
DS 6~7 4 1.5 6 1,500
F-1 Lines 8~14 14 1/2 7 1 14 3,500
=)
g| |[FootH. 15~19 10 2 20 5,000
m
20 2 1 2 500
Sub Total - 67 90.5pcs l4pcs 24,375kg
67 22,625g 1,750pcs 24.375kg
8 | = [Total - (12) 226pcs 36pcs 61,000g
[+
E: 164
& 176 56,5002 4,500g 6lkg
K KERNEEE 24
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