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This research is to determine the level of environmental pollution at a blasting construction area which is the
origin of noise, vibration, and suspended particle, and to compare the results with other domestic and
international standard data. This experiment is also to find out the effects resulting from blasting construction
and to propose a plan that can decrease environmental pollution. The blasting construction area is a factory site
which is about one and half million square meter and sewage disposal plant is about ninety thousand square
meter. Both were selected as the areas for the tests to be conducted in determination test. The test to determine
the level of noise, vibration, and total suspended particle was conducted thirty times around the blasting
construction area by comparing measurement results and numerical analysis. However, as the test was not
conducted in the laboratory but in the actual blasting construction area, it was not possible to do the test with
the same exact conditions each true. Therefore, the test was not ideal as conditions could change from test to
test. For the most part, the level of noise was below the standard level of 70dB. Every vibration test was under
the standard limitation. For example, a house, 200m away was tested for noise and vibration and the level was
found to be under the 0.2 cm/sec which is the standard for specially designed cultural sites., i.e very low level.
Also a buried oil pipeline that was 30m away also marked under 2.0cm/sec which is the norm for an industrial
area. However, if there were an oil pipeline under the house, the amount of charging gunpowder per hole
should be decreased compared to the amount used in the test. The test result for suspended particles under the
standard limitation which is 24hour average 300ug/m’ at a distance from blasting wavelength, but at detonator,
total suspended particle from the blast origin exceeded the standard limitation. If explosion occurs when it
detonates in the hole, most of the energy would be absorbed in the crushing of rocks, but some remaining
energy would make noises and vibration inevitable. So the important thing is how to minimize the
environmental pollution from the blasting. There should be regulations in order that the standard limitation is not
exceeded, and to decrease the environmental pollution from the blasting.
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Fig. 1 Schematic diagram of experimental apparatus.
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Table 1. Measurement results of noise level

Determination Detonation Powder .
Measurement . . Charging Total Noise
No. .. distance Boring . .
position (m) No. detonation powder Fhargmg (dB)
per_hole(kg) detonation powder(kg)

1 a 400 36 8 283 67.6

2 a 50 45 225 65

3 b 400 37 4.73 175 67.7

4 c 39 6.41 250 65.9

5 C 220 50 5 250 65.7

6 C 45 6.67 300 67.1

7 f 20 12.5 250 70.4

8 f 19 75 1425 67.2

9 f 200 45 75 3375 718

10 f 62 5.04 3125 714

11 f 30 6.67 200 69.1

12 d 280 60 1333 800 69.8

13 { 200 50 75 375 72.2

14 d 230 43 8.14 350 65.3

15 e 280 40 8.125 325 62.5

16 f 200 60 291 175 63.6

17 e 280 75 1367 1025 67.9

18 f 100 6.25 625 89.6

19 f 200 38 6.18 235 73.1

20 f 122 3.93 430 80.7
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Fig. 4. Comparison of environment standard and

measurement noise level.
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Table 2. Measurement results of vibration level
Detonation Powder Vibration
Charging
No Measu}"ement Boring detonation Total_charging VAL | Frequency Vibratiqn Vibrat'ion
position No powder | detonation powder (B) (Ho) acceleration velocity
’ per hole (kg) (m/sec?) (m/sec)
(kg)
1 a 50 45 225 14.2 50 0.0000513 0.00000016
2 b 37 473 175 14.2 25 0.0000513 0.00000033
3 c 39 6.41 250 18.1 50 0.00008 0.00000026
4 C 50 5 250 145 0 0.00015 0.00000048
5 f 20 125 250 45.2 25 0.00182 0.000012
6 f 19 75 1425 50.2 3.125 | 0.00324 0.000165
7 { 62 5.04 3125 43.0 25 0.00141 0.000009
8 f 30 6.67 200 75.3 25 0.05821 0.00037
9 d 60 13.33 800 139 25 0.00005 0.0000003
10 { 50 75 375 80.3 50 0.1035 0.00033
11 d 43 8.14 350 63.9 75 0.0157 0.000033
12 e 40 8.125 325 67.4 25 0.03344 0.00015
13 f 60 2.01 175 789 25 0.0881 0.00056
14 e 75 13.67 1025 655 25 0.0189 0.00012
15 { 100 6.25 625 83.0 75 0.1413 0.0003
16 f 38 6.18 235 717 25 0.0768 0.0005
17 f 122 3.93 480 80.0 25 0.10 0.00064

n

BB industry Structure Standard

- Measurement Value

Vibration velocity (cm/s)

D Calculation Value

Fig. 5 Comparison of Industry structure standard and measurement vibration velocity at ‘f’ point.
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Table 3. Measurement results of noise level
Detonation Powder
Measurement . Charging detonation Total charging Noise
No. ... Boring powder . d
position No per hole detonation powder (dB)
(kg) (kg)
a 86.7
1 b 5 167 835 634
a 34.6
2 b 10 167 16.7 635
a 84.8
3 b 10 2.1 21 6438
a 87.1
4 b 10 1.67 334 645
5 a 10 25 25 772
6 a 20 2915 58.3 82.1
7 a 20 3.33 66.6 79.2
8 a 20 5 100 78
9 a 20 458 916 788
10 a 20 4.16 83.2 76.8
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Table 4. Measurement results of vibration

Detonation Powder Vibration
Measurement Charging Total charging Frequenc | Vibration
No. .. Boring detonation detonation VAL . Vibration velocity
position No. | powder per hole powder (dB) y acceleration (m/sec)
(Hz) (m/sec2)
(kg) (kg)

1 b 5 1.67 8.35 76 100 0.0631 0.0001

2 b 10 1.67 16.7 715 100 0.075 0.000119

3 b 10 2.1 21 79.5 100 0.0944 0.00015

4 b 10 1.67 334 845 100 0.1679 0.00027

5 a 10 25 25 1173 125 7.3283 0.009331

6 a 20 2915 58.3 120.8 100 10.9648 0.017451

7 a 20 3.33 66.6 1195 100 9.4406 0.015025

8 a 20 5 100 1143 50 5.183 0.0165

9 a 20 458 91.6 114.4 50 5.2481 0.01671

10 a 20 4.16 33.2 113.2 50 4.5709 0.01455
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