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A Case Study of Applying Electionic Detonator in Limestone Quany
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Fig. 1. System briefing(Power Side)

Table 1. Properties of Blasting
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Div. I-Kon 1 [-Kon 2 I-Kon 3 [-Kon 4 I-Kon 5
Height(m) 15 15~18 18 15.5
Length(m) 16.5 16.5~19 3~19 17
Bench Spacing/Burden 5.1/4.1 4.5/4.1 4.1/3.7 4.1/3.7 4.5/4.1
Dia(mm) $102 b 89 102 102 102
explosive HiIMEX HIMEX ANFO ANFO HIMEX
Charge delay per(Kg) 12545 95£5 116.5£5 116.5£6 105
Total (Kg) 1,986 4,198 1,100 1,376
Holes 16 36 11 14
Drilling Dnll row 1 1 1 1
Inclination 70° 70° 70° 70°
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Fig. 2. Geological map of test area

Table 2. Properties of rock mass

Type Limestone
Strength S-R ~ H-R
Under water None
Joint spacing Im
Joint condition W
Joint set number 3
g
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Table 3. Drilling Geometry

Bench height {m) 1I5~16m
Drill length (m) 16.5 m
Spacing (m)} / Burden (m) 42 ~ 5.1
Dnll row Single row
Dia {mm) 89 ~ 102
Inclination 70°

Dol WAHBY A B A7 3

Fig. 3. Photograph of test area

3.3 Yt ¥ yuEy

Ut dga FebEde Fg 49 2o, e
dgel A% 2y R Bol & &4 Aule] o
3 AEAME checkdtil, Aig-bag® AMgstel A
opEd R AR FAekE HAdr] HEke o
AoHDeck charge)g AAjslcl. #HE§ FHore
ANFOsg} HIMEXE ohvre] gefol wiel A 838y
on, ek ste Table 49 ol AAEH




BIWOUT - 125 1 5k SR
EEREE I TR e
,.’f‘Q'.—_—:tQ,o,

16.5m

12.5m

Himex 1000

<
l l Newht| TE 32mm
<+ 4 =

Fig. 4. Charging property of test area

Table 4. Charging Specification

Hole per Weight (kg) 125+ 5
Delay per Weight (kg) 125+ 5
Total weight (kg) HIMEX 1910,
ANFO : 76
Explosive HIMEX 1000
Detonator I-Kon(electronic Det)
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Fig. 5. Detonation arrangement property

-ol&A - ¥ F - Dave Kay / 3}of - wro}, 227 A2, 2004 64

Table 5. Ignition system of each blast

Div. Delay Time
I-Kon 1 15ms / 20 ms
1-Kon 2 20 ms
I-Kon 3 20 ms / 25 ms
I-Kon 4 30 ms
I-Kon 5 6 ms
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Fig. 6. Record location
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Table 6. Vibration record location.

Table 9. Result of blast vibration(N5-5400)

- Distance(m)
Div.
eXAD-8 Ds-477 NS-5400
I-Kon 1 210 260 270
1-Kon 2 150 200 250
I-Kon 3 150 200 ©250
I-Kon 4 200 250 - 300
I-Kon 5 110 160 210

42 Yut A5 ASFY |

Table 7- 9l 2+ A% Aol BE A%
ane ARy, FFTEANE DS 4772 AZH
WolBE ASCH HY2 W £ Matlabg ol§
o 2HBAE

Table 7. Result of blast vibration(eXAD-8)

Ver Trans Long PVS
(mmy/sec) | (mm/sec) | (mm/sec) | (mm/sec)
4.246 3.196 | 2660 | 5371
5.270 2,684 2.952 5.447
I-Kon 2| 3.074 3.123 2.879 3.637
2.879 2513 2.952 3.380
5612 | 5222 | 4026 | 5938
I-Kon 4] 2904 3.050 4.270 5.021
I-Kon 5| 15665 11.639 15.958 19.039

Div.

I-Kon 1

I-Kon 3

Table 8. Result of blast vibration(DS477)

Divj Ver Trans Long PVS
(mmy/sec) | (mmv/sec) | (mmvsec) | (mm/sec)
1.19 1.17 164 | 1676
1.79 2.40 224 | 2710
1Kon 2| 3.06 1.95 208 | 3.130
1.87 1.84 1.06 | 2685
2.75 1.83 1.97 3.250
IKon 4| 1.95 1.00 168 | 2.000
Ikons| 786 | 389 | 673 | 959

1-Kon 1

I-Kon 3

Div Ver Trans Long PVS
© | (mm/sec) | (mm/sec) | (mm/sec) | (mm/sec)
1-Kon 1 - . - -
1.2 1.0 1.6 2.0
IkKon 2| 1.6 16 | 12 2.0
I-Kon 3 _ . - .
0.0 22 1.2 22
I-Kon 4 0.0 1.0 0.8
I-Kon 5 4.1 35 33

N/A () : Not Applicable
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Fig. 7. Time history and FFT analysis(Vert.)
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Table 10. Z0ms(l-Kon2) VS 20ms(HiDETO)

Ver Trans Long
Div. | (mnvsec) | (mm/sec) | (mm/sec) PVS

(mny/sec)
PPV |FFT| PPV |FFT| PPV [FFT

[-Kon 2
20ms
HiDETO
20ms

3.074| 23 |3.123f 20 |2.879| 19 | 3.637

449 (10 13.67] 10| 4.00]| 13| 546

Table 11. 6ms(I-Kon5) VS 20ms(HiDETO)
Ver Trans Long

Div. |(mm/sec) | (mm/sec) | (mm/sec) (m:/'S )
PPV |FFT|PPV |FFT| PPV | FFT | M5
Kon 51 661 53 [3.89] 37 |6.73] 31 | 9.59
6ms
HIDETO 1, 51 14 {3.94| 14 597 19 | o1
20 ms
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Fig. 11. Result of fragmentation analysis
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o 3 —5 3 0.40 0.89 135
IKon 4] 063 0.39 0.92 1.05
1Kon 5| 043 0.15 0.74 0.89
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Fig. 13. Moving and muck profile

Table 13. Result of moving and muck profile

DI Delay Muck Moving
iv.
v Time (ms) | Profile (m) | distance (m)
15 42 13
I-Kon 1
20 3.1 18
I-Kon 2 20 34 21
20 3.0 20
[-Kon 3
25 7.0 16
I-Kon 4 30 30 14.5
I-Kon 5 6 9.5 11
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Table 14. Weight per elements

Elements Weight
Blast vibration 20
Blast frequency 20
Fragmentation 40
Muck profile 10

Moving 10

Sum 100
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Table 15. Weight sum per delay time

Weight per Grade per delay time
clement 6ms |15 ms/20 ms/25 ms|30ms
Blast vibration 1 2 5 4 3
Blast frequency 1 5 4 2 3
Fragmentation 5 4 3 2 1
Moving 5 4 3 2 i
Muck 5 4 3 2 1
Sum 17 19 18 12 9

Weight sum 68 | 76 | 72 | 48 | 36
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