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An Efficient Blast Design using Reliability Index
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ABSTRACT

The actual ground vibrations due to NATM and foundation blasting at Seoul(weathered
rock), Pusan(weathered rock) and Youngkwang(quartz andesite) have been measured,
and the data were analyzed using reliability index(8) to determinate the vibration .
equations and the maximum charge weight for efficient blast. These were suggested with
the division of ultimate limit state( 8 =0), serviceability limit state( 8 =1.28) and safety
state( 8 =3), respectively. The reliability index 0 means 50% data line obtained by the
least squares best-fit line. The reliability index 1.28 and 3 represent bounds below 90%
and 99.9% of the data, respectively. In this study, reliability index B =128 with security
and economy was suggested. The maximum charge weight equations for efficient blast
were obtained in W=(Vc/384.90)°" . D¥(Seoul), W =(Vc/579.82)% . D*(Pusan).
W = (Vc/1654.01)*¥ - D’(Youngkwang), and the blast vibration equations in V =385
(SD) '%(Seoul), V =580(SD)?*(Pusan), V =1654(SD)*®(Youngkwang), respectively.
From this study, inference and analysis methods bf vibration equations using reliability
theory were established.
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Fig. 2 Fracture mechanism and drilling of smooth
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Fig. 3 Blast source and measurement position
(Seoul weathered rock)
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Table 1 Measurement and analysis results for Seoul weathered rock

g A | giA8 | HU&e (AdrEE | 9Y3AF5SF
B | gaz (kg |TAEm (m/k7;”3> s | (g}) | 0=
\% 1.35 29.00 26.24 0.395 0.195 5250
v 1.35 30.68 27.76 0.392 0.181 45.00
\' 1.35 34.13 30.88 0.318 0.116 45.00
L 1.35 29.43 26.63 0.279 0.094 86.25
T 1.35 2943 26.63 0.280 0.109 130.00 —
v 1.35 29.43 26.63 0.392 0.140 50.00 N / ©
\Y% 135 33.00 29.86 0.483 0.138 5125 8 2= L of
\Y% 1.35 36.00 3257 0.423 0.122 40.00 /
\Y% 1.35 39.00 35.29 0.335 0.147 78.75 4] ko)
L 0.675 30.41 3467 0.135 0.052 106.25 +
T 0.675 30.41 34.67 0.110 0.062 83.75 Smooth
\Y% 0.675 30.41 34,67 0.245 0,094 3375 blasting
\' 0.3375 40.36 57.97 0.096 0.038 41.25
\4 0.3375 4420 63.48 0075 0.027 37.50
\% 0.3375 31.00 4452 0.207 0.067 25.00
\Y 0.3375 33.00 47 40 0.129 0.057 55.00
Table 2 Measurement and analysis results for Pusan weathered rock
At Ao | . A8 | Hd&: | doiEE (493 FF
3 E ’9‘4?; (kg) S78712)(m) (m/kg"?) | (cm/s) (g) (Hz) M

v 0.90 27.00 2797 0.513 0.282 60.00
\Y% 0.90 2879 29.82 0.330 0.149 5950 | F3leHAdR)
\Y% 0.90 40.80 41.80 0.116 0.073 59.00 ‘3"1%‘(/ SH)
vlove | e | e | ons | oo | woo | T

) ) . . ) . p
\Y% 0.45 40.36 52.27 0.120 0.086 56.50 At
v 0.45 28.79 37.57 0.324 0.336 63.50 + Srooth
\' 0.45 33.60 4385 0.280 0.131 59.00 blasting
\' 0.45 4420 57.68 0.120 0.116 2750
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Fig. 4 Measurement position(Pusan weathered
rock)
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(a) Blast source
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(b) Measurement position

Fig. 5 Blast source and measurement position{Youngkwang quartz andesite)
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Fig. 6 Blast vibration equations for Seoul weathered rock using reliability index{8)
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Table 3 Measurement and analysis results for Youngkwang quartz andesite

Awg A |, B9A7 | AREE |AdsEE |SeRES

| gaw kg [T g | (emss) | (@) (Hy | %
L 15136 | 4871 | 0370 | 00799 | 3250

T 30.00 15136 | 4871 | 0340 | 00732 | 2500

v 15136 | 4871 | 0319 | 00672 | 1250

v 11064 | 3723 | 0275 | 01152 | 3500

v 26.25 14038 | 4723 | 0423 | 00599 | 2750

v 17087 | 5749 | o110 | 00376 | 2750

L 11698 | 4144 | 0559 | 0165 | 4750

T 2250 11698 | 4144 | 0276 | 00768 | 3000

v 11698 | 4144 | 0208 | 00818 | 3000

v | 11620 | 3742 | 0335 | 0101 | 3750

v 30.00 14604 | 4700 | 0260 | 00618 | 2750

v 17692 | 5694 | 0138 | 00392 | 2750

v 9905 | 3191 | 0401 | 0l24 | 3000

v |3000MSD-15)| 12846 | 4134 | 0330 | 0112 | 27.50

v 15843 | 5099 | 0145 | 00474 | 2750 | ¥ g
L 12025 | 3593 | 0703 | 0167 | 4500 | e
T 3750 12025 | 3593 | 0416 | 0125 | 2500

v 12025 | 3593 | 0366 | 00835 | 3750 /
v 11518 | 4336 | 0162 | 00321 | 3750 | o o
v 18.75 14486 | 5453 | 00604 | 00163 | 2750 | oy
v 17524 | 6596 | 0100 | 00232 - | doe
L 9529 | 3375 | 0761 | 0167 | 3250

T 22:50 9529 | 3375 | 0705 | 0174 | 3000 /

(DSD-12)

v _ 9529 | 3375 | 0406 | o109 | 3250 |

L 5959 | 1757 | 1.860 0,501 3750 |Frism cut
T 39.00 so50 | 1757 | 0879 | 0265 | 2250

v 5950 | 1757 | 2000 | 0506 | 27.50

L 18589 | 9497 | 0100 | 00195 | 30.00

T 750 18589 | 9497 | 00664 | 00207 | 4500

v 18580 | 9497 | 00529 | 00197 | 4250

v 6180 | 1834 | 2300 | 0507 | 2250

v 38.25 9119 | 2706 | 0864 | 0231 | 37.50

v 12079 | 3585 | 0347 | 00952 | 1500

v 12650 | 6251 | 0130 | 00343 | 1500

v 825 15598 | 7719 | 00003 | 00236 -

v 18638 | 9224 | 00481 | 00133 -

v 9911 | 4019 | 0280 | 00788 | 3500

Y% 15.00 12886 | 5225 | 0277 | 00743 | 3750

v 15934 | 6461 | 00093 | 00330 | 2500
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Table 4 Suggestion of blast vibration equations using reliability index(8)
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Fig. 7 Blast vibration equations for Pusan weathered rock using reliability index(8)
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Fig. 8 Blast vibration equations for Youngkwang quartz andesite using reliability index( 8)

Table 5 Allowable value of blasting vibration
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Fig. 9 Determination of maximum charge
weight (Seoul weathered rock)
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Fig. 10 Determination of maximum charge
weight {Pusan weathered rock)
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Fig. 11 Determination of maximum charge
weight(Youngkwang quartz andesite)

Table 6 Equations for determination of maximum
charge weight

&3 | 8 sggota 4ay
0 | W = (Ve/ 31509 - D
f;ﬁ; 1.28 | W = (Vc / 384.90)"*"" - D’
3 | W= (Vc/50321)"" - D’
0 | W = (V¢ /40748)"" - D*
—‘?‘ A 1.4706 3
zgq | 128 | W = (Vc/57982)™ -D
3 | W = (Vc/93018)""* - D
o = 0| W= e/ 1131.73)+*% . p?
S S ., g -
4 9 | 128 | W = (Vc/165401)" -D’
g - —
3 | W = (Vc/275032)" - D’

Wl 8-k (kg), Ve:2E#EA (kine), D534 (m)

3o AEFEAE 05 kine2Z 743 F A=A
2A5(B)E AHE3le} Table 6ol A A A& & &3k
F Adede ALETAS HE - B F AR
AZAARAAF(B)E 0, 1.28, 322 A&t 3 &3
Fe A2 A4S YA 03 kineZ W
LT A& ALE BRI NHYAF

(B)gkel dvld o 7H3 AP 2&HQY 5HER

SRS -S-—IPZIKI/H] 8 @ A 5 3%, 19983/ 829

0.



R

Table 7 Comparison of maximum charge weight

0.5 kine (Class II) 0.3kine | » g

¢ 2

B=0{8=128] B=3| B=0 | (M
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693kg| 4.06kg| 1.98kg| 3.20kg| 50
59.02 kg| 34.59 kg| 16.90 kg| 27.22 kg| 100
375kg| 225kg| 1.13kg| 1.89kg| 50
3000 kg| 17.99kg| 9.07 kg| 15.07 kg| 100
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Table 8 Suggestion of blast design equations for efficient blast
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