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Abstract Although studies evaluating the effects of the blasting vibration on the adjacent structures from various
angles have continued, cases of securing the safety of the adjacent buildings and researching the proper blasting
method for the field condition by analyzing the vibration waveform of the measuring field while performing the open
pit blasting are poor. Therefore, it is necessary to present a remedy for blasting pattern selection through test blasting
that is appropriate for field conditions, and is economical and efficient.

In this study, open pit blasting work was conducted based on the separation distance applied according to the standard
blasting method by test blasting and the vibration regulation standard in the road expansion construction site to
measure the blasting vibration value, and the vibration prediction equation by blasting methods was examined using
a regression analysis computer program to calculate K, N, and R of the confidence level 95%. By setting the blasting
allowed vibration standard of the test blasting target area to 0.3cm/sec, and the charring weight and blasting method
by the separation distances according to the blasting vibration estimation equation of the open pit blasting guideline
and the blasting vibration estimation equation of the test blasting were compared/analyzed, it was possible to identify
the factors that increased the working expenses.

In addition, the measurement and analysis of the adjacent structures during open pit blasting and the blasting vibration
were performed after selecting the most adjacent structure to the open pit blasting spot to analyze the problems on
the test blasting procedure and analysis method in the open pit blasting design/construction guidelines, which appeared
in the process of completing open pit blasting construction, and a remedy is presented.

Keywords : Blasting vibration, Charge weight, Estimation formula of blasting vibration, Regression analysis, Test
blasting
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oJ7]A,

- PPV: FH 3154 (cm/sec=kine),

SK skl weh sy So Agus 4%

- SD : AR (D) WEE D) W)
7

o I

- W AR Hoekdke)

2% W AEAE HaAsd o 37 7EA S
ANkl A K, ng 8] flske] Huldsgee) g
A2 9] log-log 13+ AAAAE o] &3le] HakAe] 8}
dom oy s Hal, W @ Fnate
AR FolA AudAEE 3Hs A8

ABAFR)E AN =4 A77F FAX
A g Jepln ARAST) 00 beE S
48 FAAAe A0 v 19l 7e5E AFA
o] %3t

8 8944
e 8714400 v JRA7E 079 1A
Agolis AQEILE b stolo} grks),

iy

3.2 TSHIo| A AU wutSH
AsAe] gl dnk dabg el A} 2E ASA
£ o]&3 37w At A
g HsE=ee] WA= Fig 1 9

10
V(95%) = 67.42(S.D) 1264
R=0.94
S \
i
2 1 2
£ ~
k5 S
2 o N e
= SR
S it
E 0.1 \.P\. =
s o
© )
= - \.\\
b= PN N
] NN
a ™~ ~|
S om =
L=l
bl
o
0.001

10 100 1000
Scaled Distance(m/kg™(1/2))

Fig. 1. Relation of Peak Particle Velocity to Square root
Scaled Distance
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Fig. 2. Relation of Peak Particle Velocity to Square root
Scaled Distance
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A o] 25H ek A

g BEEL = g A F A A, A Table 2. Allowable Charge weight per delay to Distance
AEA Q] 7% 55 nFste] wixls §E7Ee House House
- Blasting Vibration ibration | Blasting Vibration
_T‘E‘JQ‘E 0.3cm/sec = }é;g o}-‘ﬁl:]—, Standard Standard Standard
ol gkl o] HobE719l Qs FRE U (0.3cm/s) Dis(tﬂ)ce (0.3cm/s)
_ B - Square Cube m Square Cube
sto] HakzlE #E]7)ES 0.3cm/secE AATAS root(kg) | root(kg) root(kg) | root(kg)
Fig. 39 ZZAl0] 2 gt gy Ao, ks 5 0.005 0.000 155 4.579 4.947
_ . 10 0.019 0.001 160 4.879 5.441
A 2 AQ3 R E ZAAL o]l8F ol
e s A8 BT FAHS olgste] Mok 15 0.043 0.004 165 5.189 5.967
Ao 2HE A wpE i FgAekaks A= A 20 0.076 0.011 170 5.508 6.526
o] Table. 20|t} 25 0.119 0.021 175 5.837 7.119
30 0.172 0.036 180 6.175 7747
35 0233 0.057 185 6.523 8411
= > 40 0305 0.085 190 6.880 9.111
. 7 45 0386 | 0.121 195 7247 | 9850
= // 50 0476 0.166 200 7.623 10.627
= . 55 0577 0.221 205 8.009 11.444
] . 60 0.686 0.287 210 8.405 12302
g 65 0.805 0365 215 8.810 13.202
£ 1 70 0.934 0.456 220 9.224 14.145
z & 75 1.072 0.560 225 9.648 15.131
) 80 1.220 0.680 230 10082 | 16.162
g o 85 1377 | 0816 235 10525 | 17240
3 — ez 90 1.544 0.968 240 10977 | 18364
- —r 95 1.720 1.139 245 11440 | 19535
10 100" 1000 100 1906 | 1328 250 11911 | 20756
Distance(m) 105 2.101 1.538 255 12393 | 22.026
Fig. 3. Relation of Max. Allowable Charge weight per 110 2.306 1.768 260 12.883 23.348
delay to Distance 115 2.520 2.020 265 13.384 24.721
120 2744 2295 270 13803 | 26.147
125 2978 2.594 275 14413 | 27626
Sidrph Z4 2 HHjlZZHH A X
4.2 Agdmt Ao mE dntsw 4% 130 3221 | 2918 280 14942 | 29.161
= A2y A Hukal Aute] wE o] A 135 3.473 3.268 285 15480 | 30.751
140 3.735 3.645 290 16028 | 32398
AR =1 KR w3k Ao ol 7 v x8ky %] o] dF
gefS Mol slo] Table. 30]aL Aot A3 ef b 145 4007 | 4050 205 16585 | 34.103
TR EE=AA T} A dkale] WHaldE A2 e A 150 4.288 4.483 300 17.152 35.866
2 B3 H S Hlask Zlo] Table. 40]tt. W|ZlE W3}
v 9% 2lmollA 26m=, GLZTA] Wil 92 431 Aot s MEY
21~42moll A 26~52m= R F o, 2qFE ZEA o] At R GA] Al doixE AlFAE Al
W= 42~74moll A 52~92mE, SR FEAle] vt BYPAE AT wel DopE AS gl A e
= 74-131mel A 92~162m =, AWPIshE 131~226mell  FEAR] S| o @l fre3h dolle F44 A
A 162281mZ, Y7FE B3l 226molA] 281m= W o] FEETh 3 AT A7F R Q1F W2 wrt
B Agdr] F7hecle] EEu o NGz Agust g4A)e] A3 e W9
7} &4 e BEA Y SRleAd mE $117]
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Table 3. Charge weight per delay to Distance

Guldes_ on the design an(_i Result of Test Blasting
construction of Open Blasting
D —1.6 D —1.2
Vg = 200(—=)""" |Vg =6742(—=)"""
84% xT 95% /
(" W D7/0 W
Distance | Charge Separation | Distance | Charge | Separation
(m) Weight(kg) | Distance (m) Weight(kg) | Distance
10 0.0295 10 0.019
15 0.0664 0 ~ 20m 20 0.076
0 ~ 26m
20 0.1181 25 0.119
25 0.1920 26 0.129
30 0.2657 20m ~ 30 0.172
35 0.3616 40m 35 0.233 2%
40 0.4723 40 0.305 m =
52m
45 0.5978 40m ~ 45 0.386
50 0.7380 70m 52 0.515
55 0.893 60 0.686
60 1.063 40m ~ 65 0.805
65 1.266 70m 70 0.934 o
70 1.446 75 1.072 -
92m
75 1.660 80 1.220
80 1.889 90 1.544
90 2.391 0 92 1.613
100 2.952 m = 100 1.906
130m
110 3.572 110 2.744
120 4.251 120 2.744 92m ~
130 4.989 130 3.221 162m
140 5.786 150 4.288
160 7.557 ™ 162 5.002
180 9.564 m = 180 6.175
220m
200 11.808 200 7.623 162m ~
220 14.288 240 10.977 281m
230 15.616 281 15.048
260 19.955  |220m Ol&| 300 17.152
281m O &
300 26.568 320 19.515
4.3.2 N&gnie| Azl H XiReH =2
ek E AA AlgAFl e FEdEEel HAlE Alg
o] B HAARAE FFeA] gon FE AdenE
Aol whet el A o] AHS S| et
A gkl AEEe Algow wut s 9 Ago] A
sk ARl tiste] i Ugte = AlfEulE A
Bat7) Aol w229 Wb EFUEEE
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Table 4. Charge Weight per delay to Distance in
accordance with Estimation formular Blasting

vibration

Estimation formular | Estimation formular
T Blasting vibration Blasting vibration
v Range of at Design stage of Test Blasting

Charge weigh vV V...
P per delay(kg) (Vsa90) Vos)
E K= 200, K= 67.42,
n= -1.6 n= -1.264

| below 0.125 on 21lm on 26m
1 0.125 ~0.5 21 ~ 42m 26 ~ 52m
1l 05 ~ 1.6 42 ~ 74m 52 ~ 2m
\% 1.6 ~ 5.0 74 ~ 131m 92 ~ 162m
\ 50~ 15 131 ~ 226m 162 ~ 281m
VI |15 and/or above| 226m and/or above 281m and/or above
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