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A study on Measurement of Blast-Induced Ground
Vibrations in Urban Areas

Woong-Soo Kim* - Kyoung-Woon Lee** - Han-Uk Lim*** . Baek-Soo Suh*#**

Abstracts

The blast vibrations were measured from 10 places through Seoul subway area to study their effects
on the structures and to establish the safe blasting limits,
For purpose of the present study, particle velocity only was recorded and analyzed, because it
correlated most directly with damage.
The results are as follows :
(1) The proagation equation, V=K(D/W1/3)-" was obtained, Typical values could be found for n
range {rom 1.7 to 1.5 and for k range from 48 to 138.
(2) From the relationship between schmidt hammer rebound hardness and uniaxial compressive
strength, Sc=o0,514x (8, H)0.23, the compressive strength at any area can be assumed,

(3) The use of AN—FO and other explosives with low detonation pressure may reduce vibration
levels generated,
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Table, 1. Rock properties of test sites

Site Roch type strength|-- — | (static) ratio

| gravity ‘rebouud strength Chy fend)

value (kg/cni) P -wave S Wave | X1 05kg /ont (static)

ATRE (4 7))

tunnel gneiss 2.67 39 849 15.3 5, 939 2,029 7.65 0. 11
B LR (Ze%
upper part granite 2.57 18,4 115 22,3 3,476 2,042 0.32 0,14
tunnel 2,53 28,6 345 36 3,751 2,069 1.9 0,21
CLE(HE8)
tunnel 7 2.506 37 784 83 4,178 2,309 3.4 0,24
DTE(E55%) 7 2.53 44 1,234 112.5 4, 609 2,492 4,23 0,29
I T (-9157)
lower part gneiss 2.74 43 949 126 5,729 2,994 2.2 0.29
upper part 2.72 29 379 27 4, 880 2,684 1,83 0.24
F I (] o)e])
station granitc 2,57 43 1,191 94 4,919 2,577 2,38 0.2
tunnel 2.55 36,7 883 62 4,031 2,042 2.8 0.32
G T (A4 5) " 2,57  49.9 1,452 113 4,880 2,648 5 22
H T (2 A =)
station granite 2.51 29.7 387 46 3,946 2,375 0.83 0.21
tunnel 2.54 22.5 227 28 3, 920 2,217 0.65 0,17
I T (3 A 5L)
tunnel 7 2.49 14 153 26 3,361 1,810 0.55 0.22
J TR (=5 gneiss 2,68 45 1,384 178 4, 600 2,641 2.35 0,27
K TR (A 8-o) granite 2.63 13.8 147 22 3,249 2,282 0.6 0,31
o~
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Table,2, Summary of blasting tests at site: B
bench blasting
No. of | Kind of | JONSC | dctay charge | disiance | volooliy | Propagation equation
(m) (k9) (m/kgl/3y (em/sec)
1 dynamyite 15,2 0.1125 31.5 0.5 V=94(D/W1/3)-1.64
2 " 16.3 0,1125 33.8 0.35
3 14 17,4 0,1125 36.0 0,3
4 /7 18,5 0.1125 38.2 0,24
5 ” 19.5 0,1126 40,4 0.2
6 ” 15,2 0,225 25,0 0.7
7 ” 17.4 0,225 28,6 0.3
8 /7 18,5 0,225 30. 4 0.25
9 7 19,5 0,225 32.1 0.23
10 ” 17.6 0. 3375 25,3 0.4
11 ” 18,8 0, 3375 27,0 0.34
12 ” 20,0 0. 3375 28,7 0.3
13 ” 14,0 0, 3375 20,1 0.6
14 ” 13.6 0.45 17,7 0.7
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Table,3, The Value of vibration constant “K» # % 4 V=KW0.57D-1.7
A 27 At
A F 7 380
KB BRI (kg /o) v B OW Mo B W O %W WX B W

t} o] 1800—1500 147 117 127 97

ul o] E 1500—1200 136 106 116 86
1200—900 125 95 105 75
900—600 114 84 94 64
600°] 3t 103 73 83 53

KRS 1800--1500 117 94 102 78
1500—1200 109 85 93 69
1200—900 100 76 84 60
900—600 91 67 75 51
6000] 5} 82 58 66 42

TR 1800—1500 96 76 66 63
1500—1200 87 68 74 55
1200—900 80 61 67 48
900—600 73 54 60 41
600°] 3} 66 46 53 34

5 3ol A ELIRE 840kg/ -2 600~900 A} Bl V=K(D/W17%)="] 4

old] gleom =z EHEE BWHEERIK ke O
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=0, 59283 (kg)
b o) Bg KBRS MR, BT
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