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Fig. 1 Schematic of the chamber Fig. 2 Arrangement of the measuring points
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Fig. 3 The vibration waves without trench Fig. 4 The vibration waves with trench
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Fig. 5 The FFT spectra of typical vibration waves
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Table 1 Comparison of vibration velocity peak to peak value without trench

A B C D E F
R/mm v,/ v/ v./ v/ v./ v/ v./ v/ v,/ v/ v./ v/
(ecm/s)(ecm/s)  (em/s)(em/s)  (em/s)(ecm/s) (em/s)(ecm/s) (em/s)(ecm/s)  (em/s)(cm/s)

35 3.03 2.85 — — — — 2.70 2.03 1.39 1.30 1.40 1.22
35 2.71 1.12 0.93 0.62 1.65 1.15 1.88 0.72 0.89 0.50 0.70 0.60
45 5.14 4.03 2.49 2.43 3.98 1.94 3.21 1.83 2.21 2.18 2.26 1.30
55 6.62 2.96 2.10 2.47 3.50 1.93 4.09 2.89 3.06 2.51 1.87 1.70
65 13.10 3.33 2.75 3.66 5.02 2.39 5.40 3.17 2.77 4.50 2.77 2.62
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Table 2 Comparison of vibration velocity peak to peak value with trench

A B C D E F
R/mm v/ v/ v/ v/ v/ v/ v/ v/ v/ v/ v/ v/
(cm/s)(ecm/s)  (em/s)(em/s)  (em/s)(em/s)  (em/s)(em/s)  (em/s)(ecm/s)  (ecm/s)(cm/s)
40 - - - - 1.81 0.80  9.93 10,00 1.58 0.73  1.05 0.54
50 14. 30 19. 20 4,40 1.75 1.53 1.08 20.00 19. 20 2.33 0.71 3.68 1.37
60  24.35 29.41  7.67 2.39  2.63 1.04 29.62 20.80 3.68 1.07  6.61 3.14
70 51.26 55.96 12.29 4.14 3.95 2.08 28.92 34.94 6.63 2.40 6.98 3.21
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Fig. 7 The FFT analysis of the vertical vibration waves
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Effects of vibration-isolating trench on ground vibration
surrounding blast containment chamber "

HU Ba-yi, CHEN Shi-yong, GU Yan, LIU Yu, LIU Cang-li
(Institute of Fluid Physics» China Academy of Engineering Physics ,
Mianyang 621900, Sichuan, China)

Abstract: A series of blast experiments with and without vibration-isolating trenches were implemen-
ted in the blast containment chamber with an elliptic cone which having an inside diameter of 2 m and
a wall thickness of 0. 4 m. And the vertical and horizontal ground vibration velocities at 6 different
points on the surrounding ground of the chamber were measured. The experimental results show that
the ground vibration duration is less than 0. 2 seconds, the frequency spectra of the vertical and hori-
zontal vibrations are in the 20-500 Hz and 200-800 Hz ranges, respectively. The horizontal velocity
amplitudes after attenuation by the trenches are one-tenth of those before attenuation, as well as one-
fourth to one-third for the vertical velocity amplitudes. But the trenches have no obvious effect on the
frequency spectra of the ground vibration waves. The vibration-isolating trenches with 1m depth have
no attenuation effect on the blast seismic waves, but the attenuation effect will be remarkable when
the depths of the trenches are 1.5-2. 0 times as long as the wavelengths of the Rayleigh waves.

Key words: mechanics of explosion; vibration velocity; blast containment chamberblast seismic

waves; chamber
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