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MS or LP Detonator
¢75mm
3.2
1.2
1.4

Emulsion explosive (¢50mm)
21

1.6~3.2

No.
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Charge per delay(kg)

Drilling Length(m)
Number of holes

Diameter(mm)
Burden(m)
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2.2

=

Free face
O
T
Free face
E, Burden
i
S
&
@© Burden 1.2m
Spacing 1.4 m
Drilling depth [ 3.2 m
Charge 0.76 m
Stepmming 244 m
a9g 2.1 Iy
LRI
o o O O O O O O
#12 #13 #14 #15 #16 #17 #18 #19
O O O 0 O O oo e
— #12 #13 LP1G
#4 #5 #6 #8 #8 #9 #10 # 1
. o O O O
' o O O . #0 #1 #2 11
Eree face #0 # 1 #2 #3 » —
Fre.e tal:e g

g9dE AdEs 24 49

ATAGe) 2 Ry PAAFAZ 4L b A(2.1), (2.2), (2.3)% 2o}

Vertical component

D —1.09
Transverse component V = 185(—%-) (r
v W

Longitudinal component V= 388.2(
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2 ATNE 458 99U 33 F FAHAS FYT A4 AHF 2HARAN I
53 GFEE o] g3 HYE Y3t SN, 1~SN. 27429 Alg¥EE F A4 o
v 1% 2.3~2.4% SN. 1~SN. 2¢] 7z} ARy AZ2333 gddF 43S £A3F Rt
£ £
o PR
: 37
5 Longitudinal component of SN. 1 g ] Longitudinal component of SN. 1
S I e R S A
Time (ms)
(a) Longitudinal component
§ | []
B N I— ;.
g z
F 8
> 51 un_
Vertical component of SN, 1 m - Vertical mdm1
1] 200 A00 600 -nm(n:l]l’ 1006 1200 1400 1] 0 A0 B0 B0 1 120 ‘11-:1‘“:2 180 2(.‘0 ZEU 240 :m 280 06
(b) Vertical component
i i
3 % i e
2 2] £
g ‘1'2:: Transverse component of SN. 1 g :j Transverse componert of SN, 1
: S SOy P P
Time {ms) Tere (ms}
(¢c) Transverse component
29H 2.3 SN. 19 Z+ A&EE &9y
[+1.]
ﬁ1' _ o4
8 § o]
2 = 02
£ | §““:
= Longitudinal component of SN, 2 > e Longitudinal component of SN 2
5 & @ s @ & m mm m 1 ha = = o & W
Tere {ms) Tirre frrs)

(a) Longitudinal component
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Velocity (mm/sec)
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i <
Velocity {mm/sec)
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12
|8
2

Verticai component of SN. 2
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0 F19] A0 an i 19 1000 1200 1410 18 0 100 20 b1 1] a0 00 an

(b) Vertical component

20

154

-
L

E" - 104

t o - § 054

E E 00+

2 Z 05

E -2+ § -1_0-: .
. Tmmdm. 2 154 Tranverse corrmnem of SN. 2
"o 20 ' & wm  ww o w0 s e 0 ) W o™ W a0 ' o 600

Time (ms) Time (ms}

(¢c) Transverse component

09 2.4 SN. 29 4 AEE JEHF

2.4 FARLYL G AIRA

2 A7ME FARAYY 4Py B A5t THLYYS T ARRAE ANF

At SN. 2& M H3doz MAsgerm HMAARE (Transverse component), F3PAAE
(Longitudinal component)3} 4=&AJ & (Vertical component) ] A A 7| ZA|x}9} 382 o &3}

Atk 21 AFAE T 2.19) JeEhiqcl,
Os 1% 2.5 SN. 293§ AEEE 243 A%E ©A3 Aot

® 2.1 SN, 29 AAEN Az

Delay Analysing delay
Detonator Delay interval(ms)
time(ms) interval(ms)
MS O 0 0 0
MS 1 20 20 21
MS 2 40 40 41
MS 11 220 220 226
MS 12 240 240 246
MS 13 260 260 252
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1 wshER 3W 2wEY A9 HBARE 20ms AAALE AAAR BT 7HFo
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¥ 3.1 A=HAYE 44 AL

Velocity Measuring point #1 Measuring point #?2 Measuring point #3
(mm/sec) 60m 150m 60m 150m 60m 150m
Longitudinal 10.29 1.56 9.91 1.64 9.29 2.11
component
Vertical
component 3.43 1.44 4.83 1.27 3.56 1.11
1548
@
v mm/s
—20ms
/\/\,\ Wr\f\
Y mm/s time V mm/s
12ms— #3 #4 28ms
AN i —/\f\ﬁv_
V v v v time ‘ 9.8m '-] v U V' time
#3 #4 —1.4m— #3 #4
@ ® © O O O O O O o
=N “ # 4 #5 #6 #8 #8 #9 # 10 # 11 RE-P.5
o O O @
Free face #0 #1 #2 - ‘"" p
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Delay Delay Delay Delay
D . . : .
etonator time(ms) interval(ms) Detonator time(ms) interval(ms)
MS 0 0 0 MS 10 200 201
MS 1 20 21 MS 11 220 222
MS 2 40 42 MS 12 240 235
MS 3 60 63 MS 13 260 256
MS 4 80 75 MS 14 280 277
MS 5 100 96 MS 15 300 298
MS 6 120 117 MS 16 320 319
MS 8 160 158 MS 17 340 340
MS 8 160 159 MS 18 360 361
MS 9 180 180 MS 19 380 382
E 42 FHELY Ay oz HHAFEE
Velocity (mm/sec) Measuring result Superposition result
60m 3m 60m
Longitudinal component 15 360.7 9.91
Vertical
component 7 301.3 4,83
400 -
300 | i
‘g 2(])-:1 . P S
L
E  od- i
%‘ a00d ¢
S -200-
-] _3(0_'
ﬁ’j Peak velocity 360.7mmsec
0 ' ‘1(;0 ' 2(30 ' 3(]3!0 ' 4(IIJ ' 560 I 500
Time(ms)
(a) Longitudinal component
=
£ °]
%.-100-_ S
;m- Peak velocity 301.3mm/sec

Time (ms)
(b) Vertical component
a9 4.1 FHEAE A9 A" 4 AEE 593
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# 5.1 dALFE B4
Weight per Young's Poisson's Cohesion Friction
Unit(t/m>) modulus(t/m*) ratio (t/m°) angle (")

Weathered rock

2

20,440

0.3

3

33

Soft rock

2.34

175,700

0.22

14

32

Hard rock

2.42

583,360

0.22

20

38

Measuring point {60m)
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7 Peak velodity 360.7mmsec 7 o, | | _ Peakvelooty 301.3mmsec

(a)longitudinal component (b) vertical component
29 53 $URYY IERY
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ZHARYY ¥ A29¥ SN. 1 I5HEd dF SASAGHL Bolo] 2RIy
Hgo] W 150m Ao YA T2 AN PrE AN Q. BIRe) BF 7
2B A Yrhe YBHow FxBo YA WY ABABEEE 71FoE 37
W] B AR 150mA YN AELES FALANNE B3 dZaFT.

ge 525 EASANADY 2HRUY) Hma 3

oltt. 19 55 FHEYAY HFL o8 FAL
o 7 4EY AEEERFL SAG Rolth x= .
Yol U X AL VI 1S5 ¥TE £AF ol

5.2 sHFAA Aot FHEAY A ulw

Velocity Superposition modeling Dynamic analysis
(mm/sec) 60m 150m 60m 150m
Longitudinal
component 9.91 1.64 9.86 1.75
Vertical
component 4.83 1.27 5.65 0.85

step 24752
oo, feme 4 SOOI

LEGEND

28-Nov-07 21 08 £ L0
&tm 24752
V1% 2 T &GDE 0D E¥ss s 4

(b) vertical component
I8 5.5 FHEAH AL o]83 FHFAHAAHY 60met 150mel A
dFH &4 AR A5y
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Dynamic Time 1 5001 E+00
-1 278E+01 <x< 2 428E+02
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A-velocty contours

_______ - By
.. IRy A
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(a) X—velocity

Dynamic Time 1.5001E+00
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(b) Y—=velocity
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Velocity Measuring result Dynamic analysis
(mm/sec) 60m 150m 60m 150m
Longitudinal 15 117 16.4 1.22
component

Vertical 7 1.13 7 7 1.16
component

_55_



o, F34, Fay, 78

~

L

, = H &

U :“T" 11;\}' U2 ]
LEGEND LEGEND

28-Nov-07 23.55 N 28-Nov-07 2355 9
sop 24344 S 6eC step 24344
[pvamer Tiee 1 8501800 Pyams Tomy 1 FHEE
HETORY #LOT (L FATOR ¢ #1071 LUy

fefgard it

Tacwkity L IFR 4y seicEe {3V

N vwelindy R4, N4y T OvE L = erd

LR P

Poami tme T Larnmmis wme —
T3 Lt
1 3t IRt
_ahnn 1 seri
.............. . ’ Jres e g ' r t
LR/ IS B (e (R N AL 15 o3 Az fno f M 8]

NN
agte

(b) Vertical component
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