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A Study on the Characteristics of Blasting Vibration
and Breaker Vibration by Rock Excavation
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Abstract

The blast works for open cuts and underground constructions near urban areas have
recently increased complaint of ground vibration, airr blast and fly rock. In order to
reduce these problems, it is necessary to develop more cautious blasting, or non-blast
excavation methods by mechanical power. For these breaker workings instead of blast
are sometimes adopted.

To compare the characteristics of blast vibration with breaker vibration, the level,

range of frequency and spectrum amplifications of each vibration were studied.

NN AR, FE, JYY, 292G S

Keywords : ground vibration, air blast, cautious blasting, spectrum amplification
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Table 1 Results of breaker vibration

Distance Velocity(mm/sec)

(m) Tran. Vert. Long. PPV
143 0.48 1.14 1.78

1.38 0.89 1.21 1.67

1.37 0.60 1.06 1.57

6.3 191 0.968 1.75 2.25
1.64 1.05 1.14 1.92

1.59 1.00 1.33 2.08

1.76 091 1.25 1.87

0.45 1.19 0.71 1.30

0.45 1.10 0.70 1.21

0.48 117 0.75 1.30

0.56 1.24 0.75 1.38

. 054 | 127 | 079 | 143
0.49 1.25 0.76 141

0.51 1.29 0.76 141

0.56 1.19 0.97 1.52

0.27 0.16 0.30 0.33

0.24 0.13 0.27 0.35

14 0.24 0.11 0.22 0.29
0.22 013 0.22 0.27

0.29 013 0.24 0.33

0.19 0.25 0.25 0.32

0.19 0.25 0.25 0.32

182 0.25 0.25 0.25 041
0.25 0.19 0.25 0.35

0.19 0.25 0.25 0.32

¥ Number of free face = 1,
¥ PPV ! Peak Vector Sum
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Table 2 Results of blasting vibration

No. of
blast

Number
of free
face

Distan

ce(m)

Velocity (mm/sec)

Tran.

Vert.

Long.

PPV

9.90

29.2

53.6

11.3

55.7

14.8

212

54.5

422

61.7

365

178

9.91

3.30

9.95

28.8

11.4

16.5

9.91

16.6

9.90

19.1

49.3

762

497

14.8

16.6

217

338

374

36.5

1.65

8.38

2.16

8.40

288

2.54

9.40

4.70

10.2

9.90

389

443

12.5

45.2

14.8

15.0

32.3

35.3

387

36.5

1.78

787

2.16

791

288

2.03

9.65

4.32

10.3

9.90

234

446

121

46.2

14.8

9.40

447

438

48.6

36.5

1.27

7.18

241

7.25

28.8

267

114

4.83

11.9

9.90

215

375

5.84

37.7

14.8

165

40.9

49.0

49.3

36.5

121

6.73

2.16

6.81

288

2.16

0.14

457

9.78

9.90

464

42.7

13.7

484

14.8

13.1

255

26.4

32.7

365

2.03

7.87

1.78

792

28.8

152

787

4.06

8.49

9.90

32.6

314

7.49

34.9

14.8

114

229

258

26.8

365

0.953

464

1.08

473

288

152

6.22

3.37

6.75

9.90

216

339

10.7

344

14.8

19.2

246

30.7

36.0

365

1.33

6.29

1.59

6.35

288

¥ Number of free face :

1

¥ PPV © Peak Vector Sum
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Table 3 Main frequency of blasting vibration

PPV

No. of | Distance Frequency(Hz)
blast | (m) (mm/
m Tran. | Vert. |Long.| gec)
990 [35-100| 60-102 | 5-90 55.7
148 |17-102| 53-170 {45-150| 61.7

1

365 |63-150[150-160180-150] 9.95
288 125-160|100-130 16—63l 16.6

% PPV : Peak Vector Sum

Table 4 Main frequency of breaker vibration

Distance Frequency(Hz) PPV
(m) Tran. Vert. Long. (mm/sec)
6.3 28-46 | 30-68 | 8-13 225
91 |150-160(120-180{150-180| 1.41

14 |160-180[ - | 75-80 | 0333

¥ Number of free face @ 1
¥ PPV ! Peak Vector Sum
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Table 5 The variation of vibration level according
to number of free face

Number Relative
of free Propagation equation

face ratio(%)
1 V=1326.07 (DIV W) '™ | A 125~178

reduction

2 | v=1293.78 (DIV W) '*® -

3 V=1249.40 (D/V W) 7155 1w 74~101

4 V=1079.53 (D/V W) '™ |W 256~296
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A @ ground motion B ! response spectrum
C : spectrum amplification
Fig. 10 Calculation of spectrum amplification(B=3%)

1000 00

Table 6 The results of calculation of spectrum

amplification

spectrum amplification
division acceler . |displace
ation velocity ment

transverse 5.03 453 5.26

breaker |vertical 5.88 3.88 4.00
(@ |longitudmal | 7.28 | 656 | 741
average 6.07 4.99 556
transverse | 3.00 3.36 1.31
blasting |vertical 2.63 2.01 3.80
(@) |longitudinal| 4.27 | 292 | 100
average 3.30 2.76 2.04
average (D-@) 2.77 2.23 352

5.2 8

¥ oATdAE guEda wani Bl
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54 AEss.
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Bho] AFAHYL

A% AZdR. =,

Helae] AEAE % Lete] A sHAc
o Az Qo AEAe thew 2

vV =0.15 (DWVE) '® R-squared = 0.870

2. AADFL 1~4A4HRRE TR A7 2
5A%¢ Azen gAsAEY 2 AdE B
3 2o

-1Ad

vV = 1326.07 (DIV W) '™ R-squared = 0.896
27

Vo= 1293.78 (DIV W) " R-squared = 0930
-3Afr

V = 1249.40 (DIV W) ~'™  R-squared = 0910
4Rk

V= 1079.53 (DWW W) '™ R-squared = 0.924
-1~ 47

Vo= 1201.11 (DIWVW) '™ R-squared = 0.875

=, g F/F Wy B4 Kikol 7

712} Table 4 2 59 #r}h
) SHodeEd S AAsd 79
Ao Beely] AEel 39 30~180 Hz
° A$E 35~170 Hzth Gl A
o} %} BE 30 Hzolste tha A
5 2l A2 % (Impulse
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vibration
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