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On the Vibration Characteristics of Surface Blasting

Hyung-Sik Yang

ABSTRACT

Blasting vibrations of 3 quarries and 5 construction sites were measured and investigated with
two reference data. Square and cubic root scaled distances were similar in fitness to peak parti-
cle velocity of individual blasting site, but the former is better fitted in total. It was suggested
that the limit scaled distance for domestic surface blasting be 40kg/cmi for 10mm/s level and 60kg/
cii for 5mm/s level. which were lower than the OSM's regulation. Prevailing vibration com-
ponents were in the order of radial, vertical and transverse directions. Site factors K and m
were 242 and —1.283 for all studied area, 357 and —1.348 for construction sites, 118 and —1.160
for quarries. Most prevailing frequency was in the range of 10~20Hz. Overlapping effect of de-
layed blasting vibrations were insignificant. Vibration history of delayed blasting was longer
than simultaneous blasting, and it became longer as measuring distance increased. Wave form
and predominant frequencies were more complicated for delayed blasting than instantaneous
blasting. The influence of blasting scale and measuring distance were not significant to deter-

mine peak particle velocity equation.
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Table 1. Site factors of studied sites.
. Nr. of Mea- Squre root scaled distance Cubic root scaled distance
Sites sured points r K, K, K. n r K, K, K, n

Dogok site 44 938 361 1070 1678—1.404 943 2211 6268 9648—1.493
Bongsun site 24 .862 147 444 702-1.308 873 303 879 1367-1.393
Duknam site 34 .894 582 1389 1991-1.403 911 1383 3083 4297—1.486
Daebul base 28 898 819 2008 2912—-1.495 902 184 4402 6340—1.517
Pyungtaek site 10 780 26 43 53—0.602 .787 25 42 51-0.596
Construction 142 .889 358 1163 1896—1.348 .850 1232 4794 8413—1.472
Namil Quarry 20 .883 88 218 316—1.127 .888 210 508 732—1.189
Daesan Quarry 17 878 295 822 1255—-1.361 .821 546 1855 3077-—-1.279
Samyoung Q. 3 969 32 39 43—-0.889 989 109 124 131 —-1.059
Total Q.(GD) 40 .864 90 252 387-1.071 .842 168 508 804 —1.046
Samcheok Q.* 23 848 166 364 504-—1.335 865 514 1083 1474—1.340
Donghae Q. * 14 802 457 1514 2486~—1.453 .815 6380 20411 33032—1.624
Total(ANFO) 37 811 337 996 1558-—-1.484 650 520 2116 3783-—1.221
Total Quarry 77 837 119 350 548-—1.160 755 161 588 1007-—0.980
Total site 219 .858 243 834 13911283 815 623 2518 4487-1.305

* Data of Samcheok and Donghae Quarry are obtained from references.
Transverse component of Samcheok Q. were not measured.

Peak particle velocity was calculated by equation, V, = /(Vr'+ Vv'+ Vi)
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Table 2. Limit of scaled distances for 3 vibration levels.

Number of Site factors of Limit of scaled distances
Site Measured 95% confidence (m/kg''?)
points K. n 5mm/s 10mm/s 25mm/s

Dogok site 44 1070 -1.404 45.7 27.9 14.5
Bongsun site 24 444 -1.308 309 18.2 9.0
Duknam site 34 1389 -1.403 55.2 33.7 17.5
Daebul Base 28 2008 -1.495 55.2 34.7 18.8
Pyungtaek site 10 43 -0.602 35.7 11.3 2.5
Total Construction 142 1163 -1.348 57.0 34.1 17.3
Namil Quarry 20 218 -1.127 28.5 15.4 6.8
Daesan Quarry 17 822 -1.361 425 25.5 13.0
Total Quarry(GD) 40 252 -1.071 38.9 20.3 8.6
Samcheok Quarry 23 364 -1.335 24.8 14.8 7.4
Donghae Quarry 14 1514 -1.453 51.0 31.7 16.8
Total ANFO 37 996 -1.484 35.4 22.2 12.0
Total Quarry 77 350 -1.160 39.0 214 9.7
Total sites 219 834 -1.283 54.0 314 15.4
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Table 3. Prevail vibration components.

Site Nr. of Mea- Prevail component Remark
sured points r v t unknown
Dogok site 44 22 12 10 1 r=v 1 data
Bongsun site 24 13 6 2 3
Duknam site 34 25 7 2 0
Daebul Base 28 16 8 5 0 r=t 1 data
Pyungtaek site 10 5 6 0 0 r=v 1 data
Total 142 82 40 19 4 Including
construction (57) (28) (13) (3) Choonyang data
Namil Quarry 20 5 15 0 0
Daesan Quarry 17 5 10 1 1
Samyoung Q. 3 2 1 0 0
Samcheok Q. * 18 1 3 - 0 transverse not m.
Donghae Quarry 15 7 3 5 0 r=t 1 site
Total quarry 73 34 32 6 1
(47) (44) (8) (1)
Total site 215 116 72 25 6
(53) (33) (11) (3)

* 5 data of Samcheok Quarry with vertical componeny only were excluded.
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Table 4. Site factors for blasting methods.

Blasting Nr. of Mea- Square root scaled distance Cubic root sceled distance
method sured points r K, K, K. n r K, K, K, n
Instantaneous 132 894 338 1099 1792—1.350 .839 1083 4537 8209—1.446
Delayed 50 755 108 387 657—-1.015 .808 281 885 1425—1.124

Total* 219 858 243 834 1391—-1.283 815 623 2518 4487—1.305

* Include Samcheok and Donghae data.
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Table 5. Site factors for blasting scale.
Blasting  Nr. of Mea- Square root scaled distance Cubic root scaled distance
Scale (kg) sured points r K, K, K, n r K, K, K, n
- 100 62 7700 202 705 1183 -1.179 .752 315 1148 1960 -1.217
100 - 200 67 793 131 464 782 -1.071 .802 263 907 1515 -1.104
200 -1000 30 924 753 2204 3438 -1.697 .926 4955 14290 22155 -1.758
1000 - 23 965 303 723 1036 -1.428 .959 1715 4356 6408 -1.426
Total* 219 .858 243 834 1391 -1.283 .815 623 2518 4487 -1.305

* Include Samcheok and Donghae data.

Table 6. Site factors for blasting scale.

Measuring Nr. of Mea-

Square root scaled distance

Cubic root scaled distance

Distances(m) sured points r K, K, K, n r K, K, K. n
- 50 41 769 118 391 642 -0.951 .728 300 1121 1906 -1.184
50 - 100 58 861 294 1076 1842 -1.296 .863 4312 15672 26740 -1.901
100 - 200 47 875 518 1500 2329 -1.446 .867 15660 46722 73460 -2.121
200 -1000 23 909 301 822 1248 -1.404 .868 6961 23133 38031 -1.858
1000 - 13 390 11 35 58 -0554 427 72 236 387 -0.816
Total* 219 858 243 834 1391 -1.283 .815 623 2518 4487 -1.305
* Include Samcheok and Donghae data.
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