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A Study on the Blasting Dynamic Analysis Using Superposition Modeling Data
Ji-Woo Park, Choo-Wen Kang, Jin-Seok Go, Ho-Min Jang

Abstract Since blast-induced vibration may cause serious problem to the rock mass as well as the nearby structures,
the prediction of blast-induced vibration and the stability evaluation must be performed before blasting activities.
Dynamic analysis using measurement vibration waveform which is measured by bore hole blasting or test blasting
has been increased recently in order to analyze the effect of the blast-induced vibration. The waveform made by
bore hole blasting has the similar vibration level and duration to those the waveform of sing hole has. However,
there can be a little difference in attenuation characteristics with the blast induced vibration waveform in the field.
Through the superposition modeling of single hole waveform, 1 obtained the vibration waveform on the blasting
condition changes and conducted dynamic analysis using this waveform in this study.
Key words Dynamic analysis, Vibration waveform, Superposition modeling
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Table 1. Applied design parameter for some of the shots

No. 1
Explosive Emulsion explosive (¢50 mm)
Detonator MS or LP Detonator
Diameter (mm) ¢75 mm
Drilling Length (m) 32
Burden (m) 1.2
Spacing (m) 1.4
Charge per delay (kg) 1.6~3.2 32
Number of holes 21 7
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Table 2. Result of delay time analysis about SN. 2

Detonator ' Delay Apalysing delay
time (ms) interval (ms)
MS 0 0 0
MS 1 20 21
MS 2 40 41
MS 11 220 226
MS 12 240 246
MS 13 260 252

3. 2nEe| J|steiXufEol WE AlXt Hat

= QAT ) F]aketa ujsto] AeiA|R})
wslol BlAj sl dat] TS B el
o] BAul £ 219e] AL 0.7-1.2 km/seco]r
QPO 7 FRE I 7I8hre) ¢ 1.2 km/secol Ao
= 259k Figure 69] 39 Wakga} 441 wolpol
A4 WBAARE 20 msolrk shAIRE B9 7o) 9.8
m Zpoj7p WEEL7| mifo] SRS g ARME o
A 71ZAReL oF 8 ms A= o7t WEsHAl =
o wiebA] Figure 69 Al 2304 Az Haol A
AA)ZE] 20 ms7F o 12 ms, 20 ms, 28 ms2 ZHZF
Se AR agel F3Hel olgolNA Bk e
Table 38 X nwlEle B =3 2 AZ0)xY of
AEEEE At R ek e gl 1
mmsece] Hol7h AT AL & 4 ok

1.04

g

» [

£ Il

E oo i

£ a1

g 05 by

i :
104 [l ,{ —— Measuring waveform

! Sy sition result
4 .
0 w 0 w0 0 B 0

084
06+

7 b

8 o2] '

E 00]wrs ko i

2 2] i AR Moy

8 0] ¥ i i ¢

] [ -

> 08 . i Measuring waveform
08 Superposition result
-1 T T T T

T
o 100 200 30 400 500 80

Time(ms)
(b) Vertical component

Velocity(mmisec)

U Iy —— Measuring waveform
! —— Superposition result

T
[ 100 200 30 400 500 600
Time(ms)

(c) Transverse component
Fig. 5. Superposition modeling and Measuring waveform of
SN. 2

v mns
'
-12ms-

fine -

#3 #4

- 1.4m -

Y

0
I

#5 #8 #8

=-ec face

#8 #9 #10 #11 RE-—%]

#0 #1 #2 #5

time v omni's
i

# - 28ms -

#3 #4
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Table 3. Prospect vibration velocity of each measuring point

) Measuring point #1 Measuring point #2 Measuring point #3
Velocity (mm/sec)
60 m 150 m 60 m 150 m 60 m 150 m
Longitudinal component 10.29 1.56 991 1.64 9.29 2.11
Vertical component 343 1.44 4.83 1.27 3.56 1.11
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Table 5. Measuring and superposition modeling result
Velocity (mm/sec) Measuring result Superposition result
60 m 3m 60 m
Longitudinal component 15 360.7 9.91
Vertical component 7 301.3 4.83
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Fig. 7. Superposition modeling waveform

Table 6. Properties of in-suit rock mass

Weight per Unit (kg/m3) Young’s modulus (MPa)| Poisson’s ratio | Cohesion (MPa) |Friction angle (%)
Weathered rock 2000 200.45 0.3 0.03 33

Soft rock 2340 1723 0.22 0.14 32

Hard rock 2420 5720.81 0.22 0.26 38
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Table 7. Comparison between dynamic analysis and superposition modelin
p Y’ y perp g
Velocity Superposition modeling Dynamic analysis
(mm/sec) 60 m 150 m 60 m 150 m
X-velocity 991 1.64 9.86 1.75
Y-velocity 4.83 1.27 5.65 0.85
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Table 8. Comparison between dynamic analysis and real measurement

Velocity Real measurement Dynamic analysis
(mm/scc) 60 m 150 m 60 m 150 m
X-velocity 15 1.17 16.4 1.22
Y-velocity 7 1.13 7.7 1.16
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