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RESPONSE SPECTRUM ANALY SIS OF GROUND VIBRATION INDUCED
BY SINGLE DECK AND MULTI-DECK BLASTING

LI Xi-bing® LING Tong-hua" 2
(1. School of Resources and Safety Engineering Central South University Changsha 410083 China
2. School of Highway Engineering  Changsha University of Science and Technology Changsha 410076 China)

Abstract The response spectrum that is largely applied in earthquake engineering is employed to study the blast
seismic effect. Based on the response spectrum theory of system with single degree of freedom the response
spectrum is calculated by using analytical expression of trigonometric interpolation with great efficiency and high
precision instead of piecewise linear interpolation. Response spectrum analysis of blast vibration signals in single
and multi-deck blasting is performed with a vast amount of monitoring data from engineering blast. The results
show that response characteristics of vibration induced by single deck and multi-deck blasting have marked
differences. Multi-deck blasting not only has the good effects of reducing vibration by wave interference but aso
increases the probability of selective magnification in the structural response on blasting-induced vibration. The
effect of selective magnification varies with the types of structure. It is shown that the method provides an
effective tool for studying blast seismic effect especially constituting velocity-frequency safety criteria.
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Fig.l1 Theacceleration vs. time curves of blasting-induced vibration signals
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Fig.2 The velocity response spectrum curves of vibration signalsinduced by single deck blasting
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Fig.3 The velocity response spectrum curves of vibration signals induced by multi-deck blasting
40
351
3.0 | mee== DDJ-1
— -—DDJ}2
25 L
DDJ- 3
QU

(2)

0.02 0.04 0.06 0.08 0.10 0.12 0.14 0.16 0.18 0.20

35r
3.0
2.5
=== TB2- 1
2.0 -=-- TB2- 2
- TB2- 3
1.5
1.0 — =
0.5
0.0 . ‘ . . . . |
0.00 0.05 0.10 0.15 0.20 0.25 0.30 0.35 0.40
t/'s

5
Fig.5 The standard response spectrum curves of vibration signals induced by multi-deck blasting
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