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Table 1 Calculated results of amplitudes of structural elastic-plastic seismic response to blasting seismic wave W11~ W14

PRI b = a/(m/s*) v/(m/s) d/mm d;/mm ZHRE
1 46.611 1 0.040 6 0.139 2 0.139 2
2 46.094 9 0.039 6 0.157 9 0.018 7 .
W11 i P
3 46.081 0 0.039 5 0.157 4 —0.000 5
4 46.080 8 0.039 5 0.157 1 —0.000 3
1 93.222 2 0.081 2 0.278 4 0.278 4
2 92.189 8 0.079 2 0.315 8 0.037 4 )
W12 1
3 92.161 9 0.079 1 0.314 8 —0.001 0
4 92.161 6 0.079 1 0.314 3 —0.000 5
1 218.140 0 0.195 8 0.700 2 0.700 2
2 215.724 2 0.191 8 0.787 3 0.087 1 -
W13 i 9 P
3 215.658 9 0.191 4 0.784 9 —0.002 5
4 215. 658 2 0.191 4 0.783 6 —0.001 3
1 48 314 112.683 0 1183.8 1183.8
2 97 953 228.144 8 2 575.0 1391.1
W14 LR ARSI
3 106 510 245.901 3 2 963.8 388.8
4 54 443 125. 660 4 1583.7 —1 380. 1
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Table 2 Calculated results of amplitudes of structural elastic-plastic seismic response to blasting seismic wave W21~ W25

blasting seismic wave W21

0% M 72 %z a/(m/s?) v/(m/s) d/mm d;/mm Z JRA
1 37 351 73.554 8 1146.1 1146.1
2 85 301 204. 268 8 1998.7 852. 6 )
w21 LZEE XTSI
3 123 390 306. 080 9 3769.8 1771.1
4 74 003 183.323 7 2 691.3 —1078.6
1 6.290 1 0.018 2 0.248 0 0.248 0
2 6.329 9 0.024 1 0.485 7 0.237 7 .
W22 Gl
3 6.330 1 0.025 7 0.728 1 0.242 3
4 6.330 1 0.037 1 0.884 9 0.156 9
1 8.287 6 0.022 5 0.224 1 0.224 1
2 8.307 5 0.025 2 0.363 2 0.139 1 ‘
W23 sLPE
3 8.307 4 0.0255 0.550 1 0.186 9
4 8.307 4 0.029 1 0.654 5 0.104 4
1 9.588 8 0.027 3 0.191 5 0.191 5
2 9.729 7 0.028 8 0.370 9 0.179 4 .
W24 1
3 9.730 1 0.028 8 0.528 3 0.157 4
4 9.730 1 0.028 8 0.659 1 0.130 9
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1 14.957 2 0.024 3 0.081 0 0.081 0
2 15.185 0 0.024 9 0.086 1 0.005 0 N
W25 L
3 15.187 3 0.024 9 0.086 2 0.000 1
4 15.187 3 0.024 9 0.086 2 0
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Table 3 Calculated results of amplitudes of structural elastic-plastic seismic response to blasting seismic wave W31~ W35

% B b TR D% ®ZE a/(m/s%) v/(m/s) d/mm d;/mm RS
1 6.914 8 0.043 8 0.416 7 0.416 7
2 7.745 3 0.053 3 0.586 3 0.169 6 ‘
W3l L
3 4,904 9 0.038 4 0.519 8 —0.066 5
4 5.247 4 0.043 0 0.476 1 —0.043 7
1 6.842 4 0.043 5 0.410 4 0.410 4
2 7.671 1 0.052 8 0.574 2 0.163 8 .
W32 s
3 4,843 6 0.038 2 0.508 9 —0.065 4
4 5.260 3 0.042 2 0.486 7 —0.022 2
1 6.778 2 0.043 2 0.414 1 0.414 1
2 7.604 5 0.052 8 0.564 8 0.150 7 ‘
W33 s
3 4.790 7 0.037 9 0.500 4 —0.064 4
4 5.261 4 0.041 5 0.494 2 —0.006 2
1 1395.7 2.963 5 47.308 1 47.308 1
2 1931.8 4,898 4 65. 696 4 18.388 3 .
W34 1
3 1243.3 3.499 2 54.954 0 —10.742 4
4 439. 1 0.833 2 13.559 5 —41.394 5
1 5 472.9 13.211 8 190. 136 0 190. 136 0
2 8 105.8 25.713 7 347.196 8 157. 060 7
W35 PR IR
3 6 405. 4 19. 344 3 273.262 1 —73.934 6
4 2 188.3 7.441 8 153.019 4 —120.242 7
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Effects of three main factors of blasting seismic waves
on elastic-plastic seismic response of multistory masonry buildings "

WEI Hai-xia''*, CHEN Shi-hai*
(1. School of Civil Engineering , Henan Polytechnic University , Jiaozuo 454003, Henan, China;
2. College of Civil Engineering and Architecture , Shandong University o f
Science and Technology . Qingdao 266510, Shandong, China)

Abstract: A set of programs for solving elastic-plastic seismic response of multistory masonry build-
ings was written by Matlab, which combined Newmark time-history method with two-linear model of
stiffness degradation. A four-story masonry building was taken as the analyzed object, and the actual
and artificial-simulated blasting seismic waves were used as the input loads, whose characteristic pa-
rameters were transformed based on a certain principle. According to calculated results of amplitude
for all structural elastic-plastic seismic response, effects of amplitude, dominant frequency and dura-
tion of blasting seismic waves on elastic-plastic seismic response of multistory masonry buildings were
discussed respectively. The present study will provide theoretical and numerical experiment founda-
tion for establishing multi-parameter safety criterion of blasting vibration and assessing blasting seis-
mic effects of buildings in blasting zone.

Key words: solid mechanics; elastic-plastic seismic response; Newmark time-history method; three

main factors of blasting seismic waves; artificial-simulated blasting seismic waves; resilience model
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