EEER RS R SONE L
Vol. 7, 1997, pp. 116~129

TUNNEL & UNDERGROUND Vol. 7, 1997, pp. 116-129
dJ. of Korean Society for Rock Mech.

CHT XI5HE T2 ME S T2 A8 Y TS M wet o7
Xge’ - R - ARV - BE?
The optimal control methods to reduce the environmental hazards

surrounding the YoungNam Uni. Rotary of City Taegu constructing
Subway Line No. 1

Wang Ruel Jee, Jae Jin Choi, Sang Su Kang and Dae Woo Kang

ABSTRACT The objective of this study is to predict the minimization effect of the noise and vibration
during the construction and the train operation regarding to the design modification of the Taegu
Subway Line No. 1. It was suggested optimal control blasting methods to reduce the causing vibration
Nuance to the resident in City Taegu and also proposed the better governing method to decrease the
environmental hazard to the near buildings and residents during the train operation. When the high-
density gaseous reaction of explosion products exerts a high pressure in motion outward, a dynamic
stress field will be created in the surrounding buildings. Therefore, in the region close to the charge,
permanent damage begins to occur at a great critical level of partial velocity, that is difficult from
different structure as working conditions. It is reliable to predict that the damages could be reduced if
we know the peak velocity and the exact reasons through the conducting of detail studies of structural
analysis of the related buildings with the optimal blasting designs. A blasting technique should be
deemed to take advantage of the reduction of damage of the surrounding rocks and structures to
improve the in-city blasting. This is a typical in-city blasting operation where success depends on closely
controlling the ground vibrations in case of better designed blasting methods. There are techniques that
can be applied to prevent large vibrations from damaging the important buildings through the Route
Modification of the Taegu Subway Line No. 1.
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Table 1. Relationship between the effect of vibration and vibration level (Japanese Environmental Department)
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Fig. 1. Damage to building according to frequency
and displacement.
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Table 2. Relationship between peak particle velocity and damage level
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Table 3. Seismic intensity level (1949): Japanese Weather Forecasting Observatory
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Table 4. Examples of the vibration level depending
on the construction equipment (Mean value

in Japan)
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Table 5. Allowed noise level of each construction lot
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£ FAAE A Aol g8l A 44 K, ng 73}
7) stod Ho) A% £x9} 314k 729 log-log 1%
SUBAE ol g3le] AL AHelslict 2aiTol w2
H, gkel VA A F39 2 8% A WA ke Al
o3 WeE b=124 o, K& 87-314 &F
21.54), nZt-& -0.377~-0.674 (37 0.60), b=1/3Y w,

Table 7. Currently allowed ibration levels of subway
construction lots in Seoul and Pusan

A F 9 9 ] 87, cm/sec

#4, £3b0, AFE AME 3 02
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Table 8. Measurements results of mean peak patrticle
velocity and its distance

Zo g2 R
AL ) o 40 60 80

= &
b B4R

(cm/sec)
No. 1 (Left) 015 014 013 0.05
No. 2 (Left) 0.18 021 019 0.09
No. 3 (Left) 022 020 018 0.07
No. 4 (Right) 0.62 0.43 0.25 0.18
No. 5 (Right) 011 010 009 0.04
No. 6 (Right) 0.10 008 005 0.04
3 rin 023 019 015 0.08
K n
3151
square  Cube Square Cube
No. 1 (Left) 18.4905 15.9706 0.63333 0.63329
No. 2 (Left) 8.66589 7.94093 0.37758 0.37755
No. 3 (Left) 31.2759 26.7706 0.672408 0.67237
No. 4 (Right) 366.946 149.147 0.895585 0.895538
No. 5 (Right) 23.3236 10.1516 0.599524 0.599488
No. 6 (Right) 25.9294 11.0941 0.673680 0.673645
] ki 21.54 14.40 0.60 0.60

Ld

Note: §] Tablee] % #gk2 No. 48 Asst Alkek ghal.

K7He 7.9~26.8 (HF 14.4), nZk- -0.377~-0.674 (
T 0.60)0.F 7]&9] o]& Aoz AKX el b=l/
29 uff Kgkol o] x| 42.880l] 341, nghe -1.60l
A -0.62.7, b=1/3 Yulj B}, o] Z Aol HHgon,
N2k wbsl el " Ayl 2A% Wbzl E4]
< 23 2ol AA & 9lond, of 7ol Kt e
¥& 2471 875

-
i

— D ~0.60
v_21.54(W)
100
]
g
g ] ° g
Q
.§ O
g 107 m)
r
£ o
& o
]
o

OO No.i V=18.4905DMW'5 26>
[10 No2 V=8.885890/MW'" %) %778
OG  No3 Va31.2759(DW'% 0 524®

!

0.1 T T
2 3
10

T T T T T 717
s?un 2 3 4 s BT

T
s ]
0 1000

-
a® -

Scaled Distance(m/kg'?)

Fig. 8. The relationship between peak particle velo-
city and square root scaled distance at ieft
side from the blasting point.
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Fig. 9. The relationship between peak particle velo-
city and square root scaled distance at right
side from the blasting point.
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Fig. 11. The relationship between peak particle velo-
city and cube root scaled distance at left
side from the blasting point.
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g4 DAL AYsigict. oluf A5 A Azl
A2 34 Agloll | n 3k, K 3E FeiA "
(Table 8).

7 A% A JuidlA=] 2HE5F 20 moll4 HE
3L 1.5~2.2 mm/sec 40 moll4 1.4~2.1 mm/sec, 60
mol]4] 1.3~1.9 mm/sec, 80 moi|4] 0.5~0.9 mm/secE
Aol uta} AE £} uhEdS 4 7 ANL, ¥
A A Az JdvilAZ 55 20 moll4] Hg] §2
1.0~6.2 mm/sec, 40 mol|4} 0.8~4.3 mm/sec, 60 mol]
A 0.5~2.5 mm/sec, 80 molj4] 0.4~1.8 mm/secZ %
259} 7ho] Agl9} wis} AF £ JAPL yhlHdE
& F g, AFo] ZsiAl AgH & A A,
Aok 23} Soll 7)QleHe Aoz Bekach AS 2
7} o] 247} fASHAl YJAMS e Ak Ahekekit v)
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9] 271§ 45 mm& AR, 2 IS 3749
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Finex 155 A-8-3l9l 1 a9p7} 2 7123 Fetsdch
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st F9 FoleEs 50~150 Hz 24 ksl 2700 2]8)
A Folret getol wizkgith £88 A die &
ot Level#t 4% LevelS F#slofo} gt} o] & 4o
2 F49sp9 o3} 2l (Dowding, 1985).""

P
S=20log—
g 4)

0

o37)ol| 4], S: 29} Level (dB)

P: St ® A
Po: 7|& &3} A& %] (0.0002 p bar = 2X
10° Pa)

%9 Leveloll ] P& dldeg s &% 2 AAE
slm] 1 gk Fobpol] TR AR wh £
Level ol & P& 47 24 713 §folct. o] B4
< x| Holl ey et Wohgol A} ¥
2ol u]X| & 382 Table 99} 3ic}.

o] Foll o|sp &3} Levelo] 150 dBoj4to] =1
o] ato] &4 EE 11 olete] gtellAx 273
w&s]o] o HHo| g]Zx o] =, 80dB
ojstol, &2l Ffroll TAlgle] HHANE Yo &
52 At v]F WA USBM(1980)9] A7 el 2]
sha Al Eoll dakg wIX|A] ok QP g4k Al
= 0.1 Hz FilterZ 7} Z2A7)A18 488 2% 134
dB, 2 Hz FilterZ 713 ZA7|A15 AL4% 74$ 133
dB, 6 Hz Filterg 713 Z37AE A48 Z$~
129 dB& ksl v} Qlck. daol| A o] whah-g-2 106~
116 dBZ #Z=gou), %] 116dBell izt A7
A2 Faishy <F 90 dBE ol ZE, o] Av]ol AF
gk o|F-4 USBM =[Qkx]ol] ofslwd tAg 7oz
Hers] 9w, w1l 2%k FAE 243 3 5 e

Ao} Wl AARE Ak Aokt E otvet & 4
£ Zogn 24 Aol Wash AA Al
i) A £A7F e X2 A Ale] WweHE A4

Table 9. Control Levels due to the Fregency of Blast-
ing (Revised in 1986)

Safety Velocity, cm/sec

Type 0‘.‘ Seismic Transient Predominent
Construction
< 10 Hz 10~50 Hz 50~100 Hz
Particularly 0.3 0.3~0.8 0.8~2.0
Delicate
Residential 0.5 0.5~1.5 1.5~2.0
Industrial 2.0 2.0-4.0 4.0~-5.0
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Table 10. Efficiency of Blasting Noise to the Human
beings and Structures
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