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A Tunnel Blasting Method Favorable to the Environment, which
Utilizes Pre-splitting & an Upper Center Cut.
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Abstract

The cut is placed high up in the section, the 1st stoping holes below the cut, and
divided all the holes located below the I1st stoping holes into a certain area with
longitudinal section, to lower pollution made from tunnel blasting.

With the sequential blasting machine, after I first blasted holes around the cut holes by a
pre-splitting method, blasted the cut area and the Ist stoping holes. The 1st and 2nd
stoping holes divided areas are initiated gradually to free face upwards made by the cut.
Especially, I pre-splitted contour holes previous blast the before stoping holes from the
contours.

The ground vibration from the earth surface just over the advance face decreased about
42.0% compare with the down blasting method under the condition of equal charge weight
per delay.

I controlled the crack and over break of the mother rock by pre-splitting contour holes
before blast the first stoping holes from the contours. The peak values of noise and air
blast by blasting decreased about 10dB more than the down blasting method. the noise and
air blast diminished gradually as a round. The throw distance of the fly rock was
decreased about 55%.

Keywords : over break, pre-splitting, ground vibration, noise, air blast, throw distance.
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Table 2. Hole space, burden and
sub-drilling in new blasting pattern

Sub-
Classification | JP2C¢ | Burden | iing
(m) (m)
{(m)
Ist, 2nd _ B
PS holes 522050
S1=0.25| B1=0.25 0.10
S2=0.50 | B2=0.15
Cut holes

53=0.40 { B3=0.30
S$4=0.70 | B4=0.50

55=0.80 | B5=0.65

1st stoping

enlarge holes
2nd stoping 56=0.90
enlarge holes ~0.95

Contour holes | S8=0.60 | B7=0.60 | 0.10

Before holes
from contour

B6=0.75

S7=0.75 -

Floor holes 59=0.85 | B8=0.50

1st PS holes

Ist cut holes

=y

y .
2nd. 3rd cut holes 2nd PS holes

Fig.3 Center cut part of new blasting pattern

KK BRI T 36

S J
014 R
1st cut hgles . j‘, ;

Large empty holes "

Diameter : 105mm

2nd. 3rd, 4th cut holes -

Diameter : 45mm -
o rem | o
73"4&540——|—~0504—-[ u.«wj‘“‘l"
L. S

- 1.58—
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Fig. 5. Drilling of new blasting pattern

Table 3. Drilling condition for tunnel
blasting test

New Compa.
Items blasting | blasting
pattern pattern
1.Length of drill holes(m)
Large empty holes 1.75 1.75
Other holes 1.70 1.75
2.Number of drill holes
1st, 2nd PS holes 16 -

Ist cut (empty holes) 4(+2) 4(+2)

2nd, 3rd cut holes 8 12
1st stoping holes 12 94
2nd stoping holes 38 )
Contour holes 30 36
Floor holes 19 20
Total 179 168
3. Total length(m) 308.35 294.56
4.Specific drilling(m/m”) 2.2998 2.1969
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Fig. 6. Charge pattern for tunnel blasting
test
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Table 4. Charge condition for tunnel
blasting test

New |[Compa.. x:ix-htc/}:izge
Items blasting | blasting g(kg) y
pattern | pattern NBM | CBM
1.1st, 2nd PS 1.725 -
Contour holes
FINEX -I(kg) 0.200 0.200
MegaMITE-I| 0.375 0.375 | 1.150 | 1.150
(kg) (48holes) | (36holes)
total(kg) 27.60 20.70
0.9375 | 0.9375
2.Cut holes(kg) (dholes) | (4holes) 1.875
Cut enlarge 0.750 | 0.9375 1.500 1.875
holes(kg) (8holes) |(12holes)|
total(kg) 9.750 15.00
3.0ther holes 0.750 0.750
(kg) (117 (114
g holes) holes) 1.500 | 1.500
total(kg) 87.75 85.50
Total(kg) 125.10 | 121.2
Specific
charge weight| 0.9330 | 0.9039
(kg/m?)
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(b)Comparative blasting pattern

—==-—— Direction of blasting and free face

== Penetration direction of ground vibration
Fig. 9. Divide method of tunnel section,
blasting direction and penetration
direction of ground vibration
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(a)New blasting pattern
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Fig. 10. Tunnel blast vibration time
histories
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Table 5. Pollution monitored for tunnel blasting test

. Ground Vibration Velocity Noise Air Blast
Blasting (mm/sec) (dBA) (dBL)
Cycle New Comparative New Comparative New Comparative
Number | Blasting Blasting Blasting Blasting Blasting Blasting
Pattern Pattern Pattern Pattern Pattern Pattern
1 1.813 3.225 86.6 91.2 123 136
2 1.622 3.250 87.6 99.2 122 135
3 1.763 3.325 85.8 99.8 124 136
4 2.125 3.155 89.6 103.2 126 134
5 2.283 3.323 86.8 94.2 126 132
6 2.166 2.936 29.8 102.2 125 130
7 1.865 3.220 876 97.4 125 135
8 1.745 3.500 86.4 96.2 124 137
9 1.910 3.630 86.8 97.2 127 140
10 1.668 3.132 874 98.0 125 131
Average 1.900 3.270 87.44 97.86 124.70 134.60
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Table 6. The throw distance with the initial
velocity and the throw angle

Practical

Initial velocity throw

Vi, V. (m/s) 1151200 25 distance

(m)

Throw distance

L,(m) 157116.8(22.4|280] 16~22
Tl;“’w fi;‘gle 456 41.830.0]236
Throw distance

L. (m) 21.512451379150.2( 39~45
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