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Measurements and Data Processing for Blast Vibrations and Air-blasts

Byung—Hee Choi, Chang—Ha Ryu

Abstract Safe blast criteria based on the concept of scaled distances can be obtained from the statistical analysis
on measured peak particle velocity data of blast vibrations. Two types of scaled distance widely used in Korea
are the square root scaled distance (SRSD) and cube root scaled distance (CRSD). In contrast to SRSD scheme,
however, the function of maximum charge per delay for CRSD increases without bound after the intersection point
of these two functions despite of the similar goodness of fits. To prevent structural damage that may be caused
by the excessive charge in the case of CRSD, it is suggested that CRSD be used within a specified distance slightly
beyond the intersection point. On the other hand, there are several attempts that predict vibration level(VL) from
the peak particle velocity(PPV) or estimate VL based on the scaled distances without considering their frequency
spectra. It appears that these attempts are conducted in blasting contracts only for the purpose of satisfying the
environment-related law, which mainly deals with the annoyance aspects of noises and vibrations in human life.
But, in principle there could no correlation between peaks of velocity and acceleration over entire frequency
spectrum. Therefore, such correlations or estimations should be conducted only between the waves with the same
or very similar frequency spectra. Finally, it is a known fact that structural damage due to ground vibration is
related to PPV level, the safety level criteria for structures should be defined by allowable PPV levels together
with their zero crossing frequencies (ZCF).
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Hubzo| FejE AdEch o e
Fa7E ARl 52 4 e 7P t(20~
20000 Hz)o]™H S(sound) E+= A~-S{(noise)©|}; dhH,
YupEo] Fupprt Wobk 7k o] o]sto]
H ZZS(concussion)o|&} 3to] L7} 52 4 9l
o} ks AlSetE 4 9 SAS0] WAEk=T,
0|5 EEo] WuliS(air blast)o]2} gtk o]e} 7+
S 489 A7), & &%(sound pressure)S th7f el
Tel(bar, Pa, psi)2%= FAIT = gloth Skl
tlA TR(dB) == HWel AL olE S0, A
oA dels AFAE dovls A5 e UiE
80~90dB A& =A==}

g Ee 299 #2522 o3 A (1) E FHilel=
g, o] Alof| gt -S| 4(Sound Pressure Level; SPL)
< dB(L) ©I(L: Linear)® o] FEA|E™ Faj=o]
sl HAZ ok 92 gtemA fLxEo] tiet gukF

H7tol wol AbgEIch

P,

SPL = 2(]10g10(£) (1)
0

A (1DolA P: S%h(Pa), F: 7]5U(=20 pPa)o]
of PR 2 U FrIetIAIS] psi (pound per
square inch; Ib/in”) ©IE= S Fp-of= 919 4]
(1Dl oz S A(dB(L)E e = Stk o,
o] Af-oll= A (1DoA P S (psi), £ 71EU(=
2.9 < 1077 psi)o] H}h 17 62 USSP U=
Alo] A d(gauge pressure)O]| 22 T A(overpressure)
olehiE e SISl Pa Ei GuiTelAe)
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W(kg) SD| 9 30 40 50 60 70 80 90 100 200 300 400 500
0.2 9 13 18 22 27 31 36 40 45 89 134 179 224

0.4 13 19 25 32 38 44 51 57 63 126 190 253 316

0.6 15 23 31 39 46 54 62 70 77 155 232 310 387

0.8 18 27 36 45 54 63 72 80 89 179 268 358 447

1 20 30 40 50 60 70 80 90 100 200 300 400 500

2 28 42 57 71 85 99 113 127 141 283 424 566 707

3 35 52 69 87 104 121 139 156 173 346 520 693 866

4 40 60 80 100 120 140 160 180 200 400 600 800 1000

5 45 67 89 112 134 157 179 201 224 447 671 894 1118

6 49 73 98 122 147 171 196 220 245 490 735 980 1225

7 53 79 106 132 159 185 212 238 265 529 794 1058 1323

8 57 85 113 141 170 198 226 255 283 566 849 1131 1414

9 60 90 120 150 180 210 240 270 300 600 900 1200 1500

10 63 95 126 158 190 221 253 285 316 632 949 1265 1581
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