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(a) schematic view of st notch bit system (b) 1st notch bit
Fig. 1 First notch bit system
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(a) schematic view of 2nd notch bit system (b) 2nd notch bit
Fig. 2 Second notch bit system
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Table 1. Comparison of boring time on hole length and bit type

- AEFANZE
AT . - - . -

UUHH|E HF 12} =AHE A|AH 22 =X HE A|Ad
10 m 10%, 0% 58%/% 108, 182 30x/& 105, 0% 59%/%
15 m 108, 1% 2x/8 108, 28 15%/8 102, 1% Bx/2
20 m 102, 1% 51%/8 10%, 28 42%/8 102, 18 53x/8
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Fig. 3 Notch bit Fig. 4 Average boring time according to notch tip heights
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(a) test bits(5,10cm) (b) bored notch hole
Fig. 5 Test bits and a bored notch hole
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Fig. 6 One layered sloped notch bit and two layered notch bit
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(a) notch adapter (b) waterway

Fig. 7 Notch adapter
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(a) final notch guide (b) details of final notch guide
Fig. 8 Final notch guide and details
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Fig. 11 Regression result of vibration
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Table, 2 Sample of Measuring result of over—break after Noctch—blasting

73 X (m) Y (m) o Z(cm) q42&4 Max

1 -6.020 125.387 106

2 -5.814 126.945 9.7

3 -5.213 128.397 106

4 -4.256 129.644 116

5 -3.010 130.601 106

6 -1558 131.202 12.7

7 0 131.407 112 .
8 +1.558 131.202 12.1 |
9 +3.010 130.609 12.1 e [
10 +4.256 129.644 106 /
11 +5.213 128.397 105 R o L
12 +5.814 126.945 11.1 -

13 +6.020 125.387 838

B 10.94

- 467 -



Table, 3 Result of measuring overbreak (units: cm)

83 General Blasting Notch Blasting
Roof Wall Roof Wall &Y
1 16.7 117 10.8 12.1
2 187 125 11.2 125 25
3 16.1 12.1 9.2 1.1
4 147 136 93 97 o
5 16.1 11.3 87 87 E
6 145 106 12.1 125 §
7 [ 161 9.7 11.3 106 5®
8 15.7 12.3 124 9.2 g
9 16.1 124 127 103 ° 10
10 | 176 86 106 92
11 16.1 97 8.7 115 5
12 15.1 10.7 68 132
13| 164 132 108 10.9 . e
14 | 143 117 12.6 13.2 012345678 9101112131415
5 | 162 136 135 11.1 gt 8 &
g | 1603 1158 1071 11.05
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