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ABSTRACT

On the seoul sub-way Tunnel works 7-20 site, Cautious blasting works were so
effectivelly Carried out The Vibration record were under 0.3cm/sec and blasting noise was
under 80dB Which was measured at the ground of house.

At a result cautious blasting works under above allowable value was not influenced the

structure of house and living conditions.

On the architectural survey, They were some hair crack on the wall and floors but this was

not a crack from blasting works.
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BOEMIRE HEAVF ZF AL HTH TH
A ER AF7A 2717 RS R SERET

Double line drilling

DETAIL = Mg MTE At Bl A o3
30 30 2
[‘ V_KWU, SD— 1.73
S O = 2% %] (Kine cm/sec)
— \ 45 —*J-’F }#!ﬁzi BEE 57 #kg 52
Non-charge W=B#% %= (kgd25mm)
Double line drilling .
D=1zzo] 168 (m)
® Key Hole(CTC 105) _ 0.3=57x2.164"°x257""

0.3=52x 2.600°°x 25°"7
|<, 105mm ,,I 0.3=57x1.616"°x 237"
0.3=52x 1.942"7x 237"
$105 x dHiole 0.3=57x 7.754°x 367"
Hollow Hole :
0.3=52x9.317°5x 367"
0.3=57x 4.096°°x 307"
0.3=52x 4.922°x 30""™
2-3. iy #EE [RR EHGERE KE LIE ERE SR BoAEYSE pattern fE
5, i) B S IR B SR e B B 3 LIT 2 Bkt

2-3-1. E5E RREHS
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z A D\ ( D )1'66 ( D )_1'65 V=KWes D1 5| V=KW D3
V= 41(wv3) V=l2{qp) | V=100{555 . |
(Granite) (Gneiss)

ZA-FZE —100m +100m +100~300m —30~—40m

2be] A2l | |

Bit Gage #60~70mm ¢60~70mm #60~70mm $36~38mm
AHg-sleks  |KOVEX, M/S #7153 KOVEX, M/S #7]=% | KOVEX, M/S #7)+% KOVEX, M/S 7|+
2zl Bench Cut Bench Cut Bench Cut Bench Cut, Tunnel

W13 - Bench Cut 224 HeloH(Fe— B A 29T 2
o, V=% (cm/sec), K=4%, W=A2g Ak (ke), D=Z97] Ag(m)
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2-3-2. RERKERITEE HHRH 2. BagRspe) Byl ol3lE EE
1. RSl A R Y FlE g 5 | eutine
(Hbofike] FEHE)
: 5 #7518 (Keine) whEEE Qo 1.OLF
(Htfzo] FEEfE) BIGE  BET
g gt 0.03LLF 1 gots 1.0~3.0
RS otk 0.03~0.1 CPRIED | J—
1 |EEhez  EHFY|  01~05 i 9o, 3.0k
CRiit) il Vesh T TmEwL oo, Ol
?ﬁiﬂﬂﬁ%ﬁ BEfFl|  0.5~10 | hkwsim,  $99
- ; 9]' T TE |[Tileo] =ojx: 3.0
P ;aﬁeéf o 0.30~0.05 BHfE) |R%E
IE |AS R 0.05~0.10
i) |Regngct. 0.10~0.25

2-3-5. £29| 0ff : German Vibration Standards, DIN 4150 Blatt 3

, , Peak Pseudo Vector Sum
Class Type of Construction _ ,
: Particle Velocity, cm/sec
1 Ruins, ancient and historic building given antiquities ‘ 0.2
protection #+34, 234, AFH
I |Buildings with visible damage and cracks in masonry 0.4, 79
I |Buildings in good condition, possibly with cracks in
g g poSsIDiy 0.8, 47}
plaster
IV |Industrial and concrete structures without plaster 1.0~4.0, E2E32E
3-2. Tojp EAE DS FHYIE(SY, 19834)
Safety Velocity, cm/sec
Type of Construction Seismic Transient Predominent Frequency
(10Hz 10~50Hz 50~ 100Hz
Particularly Delicate 0.3 0.3~0.8 0.8~20
Residential 0.5 05~15 1.5~2.0
Industrial 2.0 2.0~4.0 4.0~5.0
11 KT H13% HIW1995. 9)
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6) FEGIREE 2« FHRIEIEkCl Kine, FEIMEK
AT 2 IR Fol FRE ok 3, BIEHA
2438 Instantel-277 BlastmateE {FHsI A 9]
o FI%Y BEE HATY.

7) REBUISTT RAEESE A e BE
Y LA & 2EE St

8) WHRE) FFAEEES AL HMTHAM
il D B BA 050m/secht} 5
0.3cm/secE 1E¥ch. AMel =77 fafkste
{EENE= 0.2cm/secolt}.
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W= T2 B 7H(Breaker){F¥( 0 2 i3}
€ ARE B EEFIL Pattern o237
Zo| 1044 fRacstsict.

B —TE hE — BB

1. STA 28 K 420(¥®E APT) #x39 Az

25m

STA 28 K 900(&&ke) £z Azl 36m

(22+29)

. STA 31 K 1002 #8) = Ag
22m(13+18)

. STA 30 K 390(s) Bz Hzx) tEze
Ag 23m(14+18)

. STA 30 K 500(%sf zA) Hx3te] Ag
30m(27+14)

T Eeg #HdtozA o oz i 1
¥ol lEE Aoz BXEY AEBHE BA
HREA BERE NZT AES BEE =}H3)
Aot webA gukel 2R AEREBAER BEER
Bific FFEEEME 0.3cm/secd dA oyt
BEe miEes M ™MEC ZEr BEEES (Se-
quential Blasting machine)& 7} 1 80dBLLF
2 Zo/A HA



Bangbae-Dong, 944-4,Wonil Bldg.

02-587-0231-4

EVENT SUMMARY SHEET

EVENT TYPE
SERIAL NO.
CODE

TIME & DATE
TRIGGER SOURCE
RECORD TIME

LOCATION

CLIENT

USER

NOTES

SCALED DISTANCE

PEAK VECTOR SUM
MICROPHONE

PK AIR

ZC FREQ

BATTERY LEVEL

PPV
ZC FREQ
FFT FREQ

TIME (REL.TO TRIG)

ACCEL
1/4 WAVE DISP
SENSORCHECK

Full Waveform

1993 V5.3-677

C9935HZA.501

Mic. at 17:34:12 Jul 15, 1995

Geo or Mic 0.90 mm/sec 80.8 dB(A)
8 sec. stored in Format 3

7-20 Sub Way

Baick ill Co.LTD

T/L '

51.5 (28.3 m, 0.3 kg/delay)
2.75 mm/sec at 2980 ms

A WEIGHTING
86.2 dB(A) at 656 ms

N/A
6.1 volts
TRAN VERT LONG
2.03 2.16 2.54
51 N/A 64 Hz
1 68 62 Hz
1196 2958 2980 ms
0.09 0.12 0.09 g
0.007 0.005 0.007 mm
Passed Passed Passed

FR=2.8 0SR=3.6 FR=7.8 0§R=3.7 FR=8.1 OSR=3.6

INTERNAL MIC CHANNEL TEST: Passed Freq = 20 Amp = 525

CALIBRATED ON Jul 8, 1994 by INSTANTEL INC.

Copyright o Instantel 1988-1994

13 KRR H134% H3H(1995. 9)

mm/sec



CODE C9935HZA 501
TRANSVERSE

Bangbae-Dong, 944-4 Wonil Bldg.
02-587-0231-4

EVENT WAVEFORMS

VERTICAL LONGITUDINAL

PAGE#10f2

MICROPHONE
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AMPLITUDE SCALE:GEO: 0.50 mm/sec/div
50 msec/div

TIME SCALE:

KEABRERER

0.0

MIC:

4.393 sec/page

Copyright o Instantel 1988-1994

14

80.0

10.0 dB(A)/div
TRIGGER = o



Badgbae—Dong, 944—4,Woni1 Bldg.
02-587-0231-4

CODE C9935HZA.501 FREQUENCY SPECTRUM

TRANSVERSE -

Y AMPLITUDE: .
0.005 mm/sec/div

¥ FREQUENCY:
10 Hz/div

VERTICAL

Y AMPLITUDE:
0.005 mm/sec/div

X FREQUENCY:
10 Hz/div

LONGITUDE

Y AMPLITUDE:
0.005 mm/sec/div

X FREQUENCY:
10 Hz/div

MICROPHONE
FFT NOT APPLICABLE FOR MIC. CHANNEL WITH 'A’ WEIGHTING

Copyright o Instantel 1988-1994
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L

CHARGE CALCULATION

J

DRILLED DEPTH m DETONATIOR PCS
ANVANCE m CHARGE Kg
NUMBER OF HOLES Holes SPECIFIC DETONATOR PCS/m?
TOTAL DRILLED DEPTH m SPECIFIC DRILLED DEPTH m/m?
FACE AREA m? SPECIFIC CHARGE Kg/m?
EXCAVATED SOLID ROCK m?
OF FULL FACE
Amount of Charge
Slurry (K-100) F-1 F—2
p| R Number $25m #7m $m Total
a ° . . of X 433mm X 425mm X mm J
. 2 Classification |{Cap No.| Hole % 250g/pe % 100g/pc X g/pc . Remarkd
e d Hole per Sub per Sub per Sub g
hole | -total hole | -total hole ~total
pes pes pes pcs pes
1 {Cut Holes Ms4.7.9 12 1.5 18 4500 | MS%
® Cut Spreader H[11.13.15] 12 1 12 3,000 | AR
f(eut) Stoping H 16~18] 16 1 16 4,000
2 Foot H 19~20] 4 15 6 1,500
W) Emptry H - ) - —
7] - (14)
o Sub Total 44 52pcs 13,000g
58 13,000g 13.0kg
DSAE DSst
- B (3, 4 AR
) Circuit
o . DS
o Stroping H. 4 ¢ 15| 73 1 78 19,500
o F—1Line ! |16~19| 39 /2 | 195 1 39 8,775
_ 117 99.5pes 39%cs 28,275g
Sub Total 117 24.375¢ 3,900g 28.275kg
DSAME DSgt
T B (1, 2 AR
© Circuit)
- . DS
8 Stoping H. 6~15 | 66 1 66 16,500
g F—1 Line 16~17| 14 1/2 7 1 14 3,150
~ Foot H. 18~20| 24 15 36 9,000
_ 104 109pcs 14pcs 28,650¢g
Sub Total 104 27,250g 1,400g 28.65kg
g’ h (21645) 258.5pcs 53pes 69,925¢
T
o 1 Total 3 279 |64.625¢ 5,300g 69.925kg
p e
r
y
17 KT H13% H3W(1995. 9)



4th Sequential Blasting Ignition Pattern Table

Total Circuit time 60ms

Circuit No. Ist 2nd 3rd 4th

Circuit interval 0 ms 10ms 25rﬁs 25ms Remarks

Detonating time Tota Il\)Aeolzfr

Ordek Cap No Cap time [EA[ Cap time [EA! Cap time [EA| Cap time EAEA| Time
1 |[MS# 4 | 75MS|{1| 85MS|1| 110MS|1| 135MS|1| 4| OMS
2 7 160 1 170 1 185 1 210 1] 4] 85
3 9 250 1} 260 1] 28 11 310 1] 4 90
4 11 350 1] 360 1] 385 1] 410 1] 4] 100
5 13 450 1 460 1 485 1 510 1{ 41 100
6 15 570 1 580 1 605 1 630 11 41 120
7 16 640 1 650 1 675 1 700 1y 4] 70
8 17 710 1 720 1 745 1 770 1 4 70
9 18 800 1 810 1 835 1 860 11 41 90
10 19 900 1 910 1 935 1 960 1] 4} 100
11 20 1,000 11 1,010 1| 1,035 1| 1,060 1| 41 100
12 DS 6 1,250 31 1,260 3| 1,285 3| 1,310 31121 250
13 1,500 [4] 1,510 4| 1,535 3| 1,560 3114 250
14 1,750 41 1,760 4| 1,785 41 1,810 3115 250
15 2,000 41 2,010 41 2,035 4| 2,060 4116 | 250
16 10 2,300 41 2,310 41 2,335 41 2,360 4116 | 300
17 11 2,700 41 2,710 41 2,735 51 2,760 5118 | 400
18 12 3,100 41 3,110 41 3,135 41 3,160 4116 | 400

19 13 3,500 31 3,510 31 3,535 41 3,560 4114} 400
20 14 4,000 2| 4,010 2| 4,035 4| 4,060 41121 500
21 15 4,500 1{ 4,510 1| 4,535 4| 4,560 51111 500
22 16 5,100 31 5110 3| 5135 5] 5,160 5116 | 600
23 17 5,700 41 5,710 4| 5735 51 5,760 5118 | 600
24 18 6,300 6 6,310 6} 6,335 51 6,360 5122} 600
25 19 6,900 5] 5,910 51 6,935 4| 6,960 51191 600
26 20 7,500 2 2 | 600

TOTAL 64 62 69 70 265EA

KA BERHLELE 18



