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Fig. 6 Time-histories of equivalent stress with 5 kg ANFO explosion
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Fig. 7 Time-histories of equivalent stress with 3 kg ANFO explosion
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Base constraint forms of hemispherical shock-waves trap structures”

L1 Xiao-jie' , QIN Xiao-yong”, YAN Hong-hao'
(1. State Key Laboratory of Structural Analysis for Industrial Equipment ,
Dalian University of Technology, Dalian 116023, Liaoning., China;
2. School of Civil and Hydraulic Engineering , Dalian University of Technology ,
Dalian 116023, Liaoning, China)

Abstract: The equivalent stresses of hemispherical shock-waves trap structure were calculated by the
finite element program LS-DYNA for different constraint forms and compared with the experimental
results. The results show that the stress concentration happens on the shell near the entrance and ex-
haust port and the local stresses are far higher than those of other parts. In addition to the site of
stress concentration, the maximum stress is at the three-fourth of the height for the scale spherical
shell model. The overall stress level decreases significantly for the spherical shell with the free bot-
tom. Using the free base to place the spherical shell can further enhance its capacity against spherical
implosion. Contrasting with the experiments, the maximum stress location is in line with the numeri-
cal results after reinforcing parts of stress concentration. By using the free base to place the spherical
shell on the ground in the design, it can not only improve the anti-explosion capacity of spherical
shells, but also save the foundation treatment, substantially reduces the cost of hemispherical shock
waves trap structures.
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