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Abstract; In order to study the influence of vacuum on ground vibration caused by explosion, the attenuation law
of ground vibration caused by explosion after vacuum explosive vessel is studied. The attenuation law of explosion vi-
bration is studied ,and the influence of vacuum on the ground vibration effect after explosion is further analyzed. At
the same time , the influence distance of different explosive amount in the explosion container is predicted to deter-
mine the explosion influence range for protection. Based on the experimental data, the attenuation law of vibration ve-
locity with explosive amount and the distance between testing point and charge is analyzed,and the blasting vibration
parameters K.q are obtained by using the Sadowski empirical formula and the least square method. Finally, the atten-
uation equation of explosion vibration velocity is obtained ,and the vibration attenuation curves under comprehensive
condition and vacuum are compared and analyzed. The results show that the vacuum degree has an effect on the vi-
bration velocity attenuation under the 5 times specific distance of the explosive container. However ,when the specific
distance is greater than 5 times the specific distance ,the vacuum degree of the explosive container has little effect on
the vibration,and the distant foundation vibration does not change much at the same distance. In the case of the same
charge quantity and distance between testing point and charge, the resultant velocity increases slowly with the in-
crease of container pressure, that is,the vacuum has little effect on the vibration at a long distance. This is the first
time in China to explore the law of ground explosion vibration under different vacuum degrees ,and the safe distance
is calculated numerically according to the specific allowable vibration velocity ,which can be used as a reference for

similar research.
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Fig. 1 The experiment S1 ~S11 monitoring point arrangement
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Table 1 Vibration monitoring results of measuring points
. FEHEE GHBEE £ ZrEE &% A
yu mm, 5B gy EUEE  EBH GREE  Sh  GNEE ea AR
A & ER gn Vo omEWoomk W gk Vo
atm (em-s7!) Hz (em-s7!) Hz (em-s7!) Hz (em-s7!)
1# 0.6725 20.056 0.7673 18.618 0. 6284 21.992 0.9501 15
S, 10 0.2 3# 0. 2953 17.544 0. 1668 18. 868 0. 3236 17.544 0. 3338 35
4# 0. 0575 0.250 0. 0944 3.472 0. 1207 9.091 0. 1433 45
1# 1.0174 26. 682 0. 8666 22.082 0. 5920 16. 405 1.1107 15
S, 10 0. 46 3# 0. 3796 18.519 0. 2669 21.739 0. 3501 21.277 0. 3915 35
43 0. 0604 0.250 0. 1048 3.125 0. 1600 9. 804 0. 1736 45
1# 0. 7549 15. 862 0. 9983 23.493 0. 8068 19.256 1. 2595 15
S, 10 0.76 3# 0. 4176 20. 833 0. 2508 23.256 0. 4032 20. 408 0.4477 35
43 0. 0705 0.250 0.1182 12.987 0. 1492 8.547 0.1712 45
s 10 ] 1# 0.9106 18.962 0. 9309 18.785 0.9189 18.591 1.3124 15
! 4# 0. 0822 0.268 0.1334 14. 085 0. 1707 8.333 0. 1858 45
S 20 0.2 1# 1.0371 17.723 1.5131 24.561 0.9728 24. 664 1. 6108 15
’ ' 43 0. 0955 0.268 0. 1361 17. 857 0. 1892 9.434 0.2215 45
1# 1.6194 13. 387 2.2433 15.017 2. 5046 21.159 3.1452 15
Ss 40 0.2 2# 1. 6071 27.027 1. 6726 13.514 0. 6283 23.256 1. 8096 25
3# 0.8714 17. 857 0. 9647 18.519 0.4163 21.739 1. 0104 35
1# 0. 9392 12.959 1.2219 16.238 1.1221 19. 428 1. 6553 15
S, 60 0.21 2# 0.6175 37.037 1. 1051 14.925 0. 2946 21.739 1.1335 25
3# 0. 4861 16. 949 0. 5686 13.699 0.2939 17.857 0. 6328 35
1# 2. 0249 13.819 2.7084 15.188 3. 0936 18.239 4. 0560 15
Sg 80 0.2 2# 2. 0251 25.000 2. 0226 12.195 1. 0426 19.231 2.2542 25
3# 1.0231 17.544 1.2610 14.925 0. 4901 37.037 1. 4036 35
1# 1. 1425 14.09%4 1. 6725 16. 868 1. 8054 26. 081 2.2414 15
So 15 0.2 2# 1. 0837 33.333 1. 0753 13.514 0. 3443 15.385 1.1332 25
3# 0. 6105 17. 857 0. 6715 14. 493 0. 2904 24.390 0. 7870 35
1# 1. 6149 12.533 2.9372 15.186 3.525 18. 323 4.4374 15
Sy 25 0.5 2# 2. 0060 25.000 2. 0081 12.987 0. 9248 16.949 2. 4095 25
3# 1.1992 17.544 1. 3989 12.048 0. 4944 21.277 1.5146 35
1# 0. 8489 15.798 0. 9439 17. 681 1.0777 21.589 1. 3339 15
Su 10 0.2 2# 0.5196 35.714 0. 8361 13.889 0.2979 14.493 0.8743 25
3# 0.4239 18.182 0. 4066 12.346 0.2586 18.182 0.4884 35
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Fig. 2 Vibration velocity diagram with

constant dosage and vacuum degree
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Fig. 3 Vibration velocity diagram under
different amount of primary explosive
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Fig. 4 Statistical fitting diagram of explosion vibration
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explosion vibration(0.2 atm)
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Fig. 6 Contrastive diagram of vibration attenuation law
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Fig. 7 Diagram of vibration velocity law under the condition

of different vacuum degrees , distances and same dosage
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Table 2 Safe distance
ZiB/kg KA2HR/m(0.2 am) R2EFER/m(EE)
100 210 133
200 265 168
300 304 192
400 334 212
500 360 228
600 382 242
700 403 255
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