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Table 1. Equations proposed by several researchers for calculation of detonation pressure

Ak 2 A R

P; : detonation pressure (kbar)

Johannson & Persson, 1973

P, =21(0.36+p,) [F p. : explosive density (g/cm’)

D, : detonation velocity (km/s)

P; : detonation pressure (g/cmz)

Jones & Hino, 1974

. : explosive densi ’
P, =0.000424D% p,(1—0.543p, + 0.19302) p. : explosive density (g/cm’)

D, : detonation velocity (cm/s)

Atlas powder company, 1987 P, : detonation pressure (kbar)

. . 3
P, =2.325X 1077 p, X I? P. : explosive density (g/cm’)

D, : detonation velocity (ft/s)

National Highway Institute (US), 1991 P, : detonation pressure (kbar)
P,= 4.18 X107 "X p, X D? P. : explosive density (g/cm3)
1+0.8p, D, : detonation velocity (ft/s)
P, : detonation pressure (kbar)
Liu & Tidman, 1995 p. : explosive density (g/cm3)
P=162(p, Dﬁ)( p, X C )0'25 D, : detonation velocity (km/s)
pe > D, p, : rock density (g/cm’)

C : sound velocity in rock (km/s)

International Society of Explosive Engineers, 2000 #4 : detonation pressure (kbar)

P, =25 p, X IPx 10-8 p. : explosive density (g/em’)
d— “- e e

D, : detonation velocity (m/s)
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Table 2. Calculated detonation pressure for the emulsion series explosives

11,404
11,093
10,454
9,589

7,135
10,443

Johannson & Persson, 1973

Jones & Hino, 1974
Atlas powder company, 1987
National Highway Institute (US), 1991

Liu & Tidman, 1995
International Society of Explosive Engineers, 2000

155 AH&3te] vF 12, & 5900m/sece] st oEd 7

= AAE AL

Table 2

HES Agsel Y

ojltt. AAE

Ve A

Fe]7F 10% ol & =4

X

S
=

dh

&

25 1

&

HE

oly

E_:QT-

=
=

1} O
AT

e

! (semi-empirical equation)§to] th

r 079

s

¢t Liu & Tidman(1995)0] #|¢

Y

il

AggeE s g AL £ 07 WEelt

s

wol wet dukgdl 4§

Az o] o)

Al
=

LR

11—
-

ER

R AYS}7]

4g A
EEE ST AR

53

7}

.
=

Z£F olFo TY @AE

TE° &

=z
22

bk m A E AT

S

ol A9 BA%
shie) wabdoz 714

A

yj

b1, 2 skEel

3

L.
=

44 &34

&t

Paho] Ahg

=
=

shetele) Py

stel $7hel

73

gt Ao

]

T

4739 e

2}

=

o] &4 s g T YAl

o oy

Aol A

3

&

A= F

tod AF7A w3 viEe

S

. &2} Azl o

gt

A4 At

o}
=

gAY AR 5~50%2) WY W] Ak Ao

AAENE 4R AFA

L.
T

ojs} &

:
T g
b
o N
N

w
R4
¥
o o
§
<
X T
~ Mﬁu
T
+
T T
R o

el
oL
o ™
I
B 5
g B
= L,T
~ R
< g
d4r 8
1«A| [#2]

-]
A
L
w o
wWmog
[ite) 1,\_ .
o B
~ W °
W 4
AT

putel

X

ojy
17r,_

o] 27], ¥&H R AHA

e
=2

el el B BAHE JHAA "ok F, ofuet

- 49 -



s, HdAE,

r3:
o
M

22 @A AZE AL o188 Ay

2y 2 AP
dAEe 44 @y 2 2
AWZ BAY F gk BHE A
R BAHE A2 S5,
ba, g gos Ry 94 3

9 AFTHYL olgssh ol Lol w3

ud
S
)
-4
et

o)

T
i=)
z2
)

f
LT
o
o
o
A
2 iz
i ro
H
-2
o
fru
0,
o
R
rz
)
oift
tlo

A

st A2 wits
2 398 2977
Aa2 o g3tE 3
o Agal was

Jb‘. rle

o 2

fox yo o
2 Q4
X
rlr

r &
o
2,
>

[
oX
e
(3
15}
X

N

.

12

2

N8

lo fijo
ins
i)

offf —~
o
ix i
rd

= N
f= 4

Lo o
(=)
oo
riil o
O

‘{N X'E. )

X

T,

1o ot

2

i e
ox oft
tlo Jpy

H

fl

ry

X

s

ol

ot K
s

> lo
5 .
o
i)
2
i
E ¢
Lo

el AMgE JFAFE 73] At v 2 AdAAFE AU
to} 2t Al WA o2 HE 2m olAE AHANMY LA FS FFHOE FA
A3t Agesteld PR AANe] LAF FPNL o] 43 HAFAT F, A
32 23 ZYog2E 30m "ojx Moo AEL AY =Hse H, $AE

o 2RE 30m ol NAH AF&nE Aoz AAZAH T FAHRY wE
FaHh o] H &S o] wuAF
g BASAT R o] obd 2m o] F
Qhikel 2399 2L uBEd 53] A
AAAE AFGol7] WEelnt.

Fig. 12 @73 Adds (Hd LT F4F: 100kg) 27 733, 4

o]7 AF A A5E YAEE FFH S =AIF FHolth
Hd YL Liu & Tidman(1995)9] Atajel] uhegt AAbelgony, QEAZHrise time)
A & A] ZHduration)-2 0.00006% 2 0.0006% 2 7} 3t (Fig. 2 #Fx) FH vy LA g
Yo ES ARt A 2= Fig. 34 Jehd Uk
ol& ATt YelN Y, Table 3014 B ulel 2o] 9 AP Pelz AF&5E0y
AFE-E A7) B3] el Wk ol AEET ) YoM E wngE RN e A}L3 A
o W3ty FeE)Ad AoeE R

Ny ozt
=)
m" °}ﬂ
|
T
mg rﬁt_{

o 1L
> &

& Moo v o2 St

fr ol

r{o
HU
e
)
W
=1
8

2,

Jo o

- 50 -



Velocity (mmisec)

Velocity (mm/sec)

Velocity (mmisec)

92 JERFL ]88 W FHY B 47

150

100

L

)
o
|

v r T v v
0.0 0.5 1.0 1.5 2.0 2.5 3.0

Time (sec)

(a) Longitudinal component

150

100—_- M

0.0 0.5 1.0 1.5 2.0 2.5 3.0
Time (sec)

(b) Vertical component

o4-——— .

]

0

o
[

. . . . . ,
0.0 0.5 1.0 1.5 2.0 2.5 3.0
Time (sec)

(C) Transverse component

Fig. . Measured vibration waveform patterns obtained from the test blasting
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Fig. 2. Time history curve for the dynamic pressure acting on a borehole wall

at the moment of blasting
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Fig. 3. Time history curves for blasting vibration

Table 3. Vibration velocities(mm/s) distribution at each locations according to the

different input wave types

SA4AA
R 10m 20m 30m 40m S0m
o= R 5122.8 43124 3415.5 2787.7 1787.5
A&y 1437.9 10943 997.8 802.2 616.9
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