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The effect of delay time of nonelectric detonator on the level

of vibration in surface blasting

Chu-Won kang

charge weight was 1.26 kg per delay.

ABSTRACT The types of electric detonators manufactured in korea include instantaneous,
decisecond and millisecond delays but number of delay intervals are only limited from No. 1 to
No. 20 respectively. It is not sufficient to control accurately millisecond time with these
detonators in large surface blasting. But nonelectric system detonators with an unlimited delay
time are recently obtained. In this paper the effect of delay time of nonelectric detonator on the
level of vibration in surface blasting was studied. A total of 169 data were recorded in the
studied area. Blast point-to-measuring point distances ranged from 25 to 100 meter, where
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V: Vertical
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Biasting(source)

Fig. 1. Measuring direction of ground vibration.
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Table 1. Conditions of nonelectric detonator blasting

Surface UBO UB17 UB25 UB42UB67 UB
detonator 109

Hole U500 U500 U500 U500 U500 U500
detonator
Drilling d3m 3m 3m 3m 3m 3m
Depth(m)
Number of 4 4 4 4 4 4
Hole

Diameter 45 45 45 45 45 45
of Hole (mm)

Charge per 126 1.26
Hole(Kg)

Hole 13 13 13 13 13 13
spacing(m)

126 126 126 1.26

Length of 1.4 14 1.4 14 14 14
Charge(m)

Cartridge 32 32 32 32 32 32
Diameter(mm)

Emul- Emul- Emul- Emul-Emul-Emul-
sion sion sion sion sion sion

Explosive

Maximun 504 126 126 126 126 1.26
Charge
Weight
Per Delay
(kg)

Total 504 504 504 504 504 504

Charge (kg)
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At Ak Alekko 2 A1Wslglem 0, 17, 25, 42,
67, 109 ms2| 7 A7} 2A Aelubg Mk A 7} 2]
wRRp ol oieh Al e e Ay wshE Al
a2 0 mse] -9 FAE Zehslok ﬂb A
o °|6H 44513 et ol Y FY TR
Al dslich & Omsel Ry} Akoksd % 7€} 4]
z}2) 4BH«1 Akt okeko & Alsigict. 7 x|
ko) Azt whaet 25, 30, 50, 100 me] el & 4]
714 Table 137+ 7+8 wlul z7og F 169719
datag dlc}.

Table 12} ZFo] 37 ¢ 45 mm, ¥7H2] 1.3 m, &

o 126 kge| oA Eoke detsto] 428 7+ AI7H3
o) EisBe od7eld IZAct. 71 EL ulH7)4

Starterg 54 23715 AHgste] 713531900t W}

272 7hst ARAY 24 42T Y57 SAelod

: Bench height
: Temping

: Charge

: Burden
Spacing

hneEr-m

-
Fig. 2. Drilling pattern.

UB17 UB17 UB17
UB25  UB25 uUB25
UB42 UB42 UB42
UB67 UB67 UB67
Starter UBo UB109  UBI109 UB109
*——»
Free face
Pamrs
U500 Us00  Usop U500

Fig. 3. Firing pattern.
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Fig. 4. Relationship between K vs n.
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Table 2. Comparison of constants by nonelectric de-
tonator

Types K n r

spuare cube square cube square cube
root root root root root root

UBO 3398.18 5809.23 -1.989 -1.989 0916 0.916
UB17 35943.77 39048.78 -2.151 -2.151 0.808 0.808

UB25 749.78 792.90 -1.452 -1.452 0.736 0.736
UB42 111625 1176.88 -1.373-1.373 0.813 0.813
UB67 159.25 166.32 -1.128 -1.128 0.762 0.762
UB109 21398 223.06 -1.079 -1.079 0.741 0.741

1 N g

1

|

- 4
o s ' 1900

distance(mn}
Fig. 7. Relationship between peak particle velocity and
distance by UB0, UB17, UB25, UB42, UB67, UB109.
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Fig. 8. Maximum charge per delay vs distance from
blast point to sensor by square root scaled
distance (using 95% vibration equation).
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Fig. 9. maximum charge per delay vs distance from
blast point to sensor by cube root scaled dis-
tance (using 95% vibration equation).

Table 3. Comparison of scaled distance in nonelec-
tric detonator

Types Square root scaled Cube root scaled

distance (m/kg'®)  distance (m/kg™)
UBO 26.54 34.75
UB17 62.08 64.51
UB25 31.56 32.80
UB42 51.34 53.36
UB67 21.49 22.33
UB109 32.50 33.78
by total data 53.05 54.32
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