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Abstract 
The investigation of the fragmentation of blasted rocks is particularly important because it is a measure of the

blast efficiency. The degree of fragmentation has a major effect on the efficiency of the loading and crushing

operations. Getting such an information on the large pile of blasted rock is not an easy operation. This paper

presents the results of case study to evaluate the performance of two types of tunnel blasting: V-cut and burn cut.

The digital images of muckpiles were analyzed to produce size distribution and it was compared with those of

predictive equations.  
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2.2.1 Kuznetsov

Sav = C·(V/Q)0.8 Q0.167 (1)

, Sav: (cm)

C: 

( 10, 30, 50∼80)

V: (m3)

Q: TNT (Kg)

2.2.2 Cunningham

Cunningham TNT

Kuznetsov (2)

.

Sav =C·(V/Q)0.8 Q0.167 (E/115)-0.63 (2)

,  E: (ANFO 100)

2.2.3 Lundborg & Lasson

K50 = S×(1+4.67×(h/H)2.5 ) 

×exp0.29×ln(V2 E/V/1.25)

-1.18×ln(q/C)-0.82                                  (3)
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,  S : 

( 0.5, 0.4, 0.6)

h : (m)

H : (m)

V : (m)

E : (m)

q : (kg/m3)

C : (kg/m3)

3. 

38 mm

, 1.3m , 

·

· .

3.1 

6.272m,

6.872m 3.685m

. 2

burn-cut . 

1 . 

burn-cut 64 1

21∼24 m ·

· , 2 V-cut 

84 21∼24 m 

· · . 

, 

, 

.

3.2 · ·

21∼24 m 

, , 2 ,

V=82.0(SD)-1.067

. 

2. 

1 2

(Burn-cut) (V-cut)

38 mm 38 mm

1.3 m 1.3 m

0.556 m 0.550 m

, 0.6∼0.7 m 0.6∼0.7 m

0.325∼0.4125 kg 0.25∼0.5 kg

0.375∼0.825 kg 0.25∼0.5 kg

1
64

84
(+ 2 )

, , 

MSD, DSD MSD, DSD

23.725 kg 34.10 kg

0.67 kg/m3 0.72 kg/m3

1. 
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3.3 

(1), (2), (3) (1), (2)

10

, (3) +20

∼-12.5% .

3

3 .

1 5 cm 96 46

47.92% , 5∼10 cm 30

31.25% , 10∼15 cm 10

10.42% , 15∼20 cm 9 9.38%

98.97% 20 cm 

6.0 cm . 

2 200 136 5cm 

68% , 5∼10 cm 53

27% . 95% 10 cm 

, 

4.2 cm . 

4 , 

5 .

1 2

No. (cm) % % % %

1 0∼5 46 47.92 490 14 136 68 525 15

2 5∼10 30 31.25 1015 29 53 27 1645 47

3 10∼15 10 10.42 665 19 8 4 805 23

4 15∼20 9 9.38 700 20 3 2 525 15

5 20∼25 0 0.00 0 0 0 0 0 0

6 25∼30 1 1.04 630 18 0 0 0 0

96 100 3500 100 200100 3500100

3. 

1 2

(1) Kuznetsov 58.07 cm 58.07 cm

(2) Kuznetsov 61.50 cm 61.50 cm
& Cunningham 

(3) Lundborg 5.00 cm 4.80 cm 
& Lasson 

4. 

21 m 0.17 cm/s 69.0 dB(A)
Instantel

DS-677

1
21 m 0.17 cm/s 97.7 dB(L)

Thomas

VMS-200s

LG
24 m 0.16 cm/s 101.2 dB(L)

Thomas

VMS-100s

21 m 0.156 cm/s 66.8 dB(A)
Instantel

DS-677

2
21 m

Thomas

VMS-200s

24 m 0.09 cm/s 98.5 dB(L)
Thomas

VMS-100s

2. · ·

a) 1 (Burn-cut)         b) 2 (V-cut)

3. 

( )

Burn-cut V-cut

(cm) 5.00 4.80

(cm) 6.00 4.20

+20 % -12.5 %

5. L&L



88
Vol.3, No.1

4. 

4.1 · ·

1 burn-cut 

21 m 0.17

cm/sec 0.5 cm/sec 34%

, 69.0 dB(A) 80 dB(A) 

86.25% , 97.7 dB(L)

120 dB(L) 81.42% . 

69.0/97.7 1/1.416

, 27∼64 Hz 28.7

dB . 24 m 

0.16 cm/sec

32% , 101.2 dB(L)

84.33%

. 

2 V-cut 

21 m 0.156

cm/sec 31.2%

66.8 dB(A) 80 dB(A) 83.5%

, 24 m 

0.09 cm/sec 18% , 

98.5 dB(L) 82.08% . 

burn-cut 

2.8∼14% , 2.75%

, 2.25%

burn-cut 

V-Cut · ·

.

DS550 

V=82.0(SD)-1.067 . 

(coefficient of determination)

0.671

.( , 2000; Konya & Walter,

1990; Ryu & Sunwoo, 1999)

4.2 

L&L

1 burn-cut 

5.0 cm , 

6.0 cm

+20% .

2 V-cut 

4.8 cm

4.2 cm -12.5% .

5. 

·

burn-cut V-

cut 

. 

, . 

1) 

, 

21∼24 m 

0.09∼0.17 cm/sec

0.5 cm/sec 18∼34% , 

66.8∼69.0 dB(A) 80 dB(A)

83.5∼86.25% , 97.7∼101.2
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dB(L) 120 dB(L) 81.42∼

84.33%

. 

2) 3

Lundborg & Lasson

burn-cut 20 cm 

98.97% , 

5.0 cm 6.0 cm

+20% . V-cut

10 cm 95%

, 4.8 cm

4.2 cm

-12.5% . 

3) 

V-cut ,

, 

.  

4) 

· ·

, 

.
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