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Table 1 Parameters of TNT Table 2 Parameters of Sandy-clay
fk L/ W/ po/ c"/ o/ % s k/ o/
. Y ; ‘
(kme+s ') (kgem*®) GPa MPa MPa GPa kPa (kg+m *)
6.9 1650 9.82 3.15 11.6 2 0.16 0.2 50 1600
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Fig. 3 Radius of cavity created by 1 kg TNT Fig. 4 Radius of cavity created by 2 kg TNT
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Table 3 Parameters of soil in testing field

3 5 4 R/ (g em™) P/ (km s s 1) TR L
[é] AH 2.72 4500 0.623
AR 1.0 1000 0. 365
S AH 0.0012 340 0.012
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Table 4 Comparison of the cavity between tests and calculations

o . . SN 1 2 4%/ em AR AR/ em wR2E/%
it /kg KA /em — — — — — —
2 7w IR 1w SRR WERRASEIA sh AR MERR S A
1 5.3 40. 8 38.5 42. 4 36.43 3.92~10.1 5.38~10.7
1 5.3 41.5 39.5 42. 4 36.43 2.17~7.34 7.77~12.2
2 6.7 49.5 50.5 46. 9 42,04 5.25~7.13 12.2~16.0
2 6.7 48. 5 48.0 46. 9 42.04 3.30~2.29 11.5~12.6
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Quasi-static model for predicting explosion cavity with spherical charges

Yu Chenglong, Wang Zhongqi
(State Key Laboratory of Explosion Science and Technology
Beijing Institute of Technology . Beijing 100081, China)

Abstract: The characteristic dimension of the explosion-generated cavity in the soil is the most impor-
tant influence factor for the feature of the far field seismic wave. In this paper we established a quasi-
static model to predict the characteristic dimension of the cavity. When a spherical charge was detona-
ted in the homogeneous, incompressible, infinite and elastic mediums, the analytical expressions of
the fine crushing zone and the radial fissures zone were shown in this model. In addition, we also used
this model to calculate the dimension of the divisions in different conditions. Finally, we conducted a
comparison among the quasi-static model, the dynamic model and the experiments. The errors range
of the quasi static model was 5.4% —16.0%. The results show that our model can be used to predict
exactly the dimension of the cavity.

Keywords: spherical cavity; theory of quasi-static; fine crushing zone; radial fissures zone
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