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Fig. 1 The mechanics model for an arch with flexible supports
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Fig. 2 Bending moment histories of an arch Fig. 3 Transversal displacement histories of an arch
with elastic supports with elastic supports
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Fig. 4 Bending moment histories of an arch Fig. 5 Transversal displacement histories of an arch
with elastic and damping supports with elastic and damping supports
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Effects of flexible supports on explosion resistant capabilities of arches

SONG Chun-ming*, WANG Ming-yang
(Engineering Institute , PLA University of Science and Technology ,
Nanjing 210007, Jiangsu, China)

Abstract: The mechanics models were established for arches with flexible supports at their ends. The
flexible supports include vertical elastic and damping supports, horizontal elastic supports, and rotat-
able elastic supports. Based on the large deformation dynamic differential equations and finite differ-
ence method, the dynamic responses of arches subjected to explosive loading were explored, and the
effects of flexible supports on explosion resistant capabilities were analyzed. The analysis shows that
flexible supports have great effects on explosion resistant capabilities of arches, and different supports
have distinctly different influences. Vertical elastic supports can decrease the peak internal forces of
arches under explosive loading, postpone the appearance times of the peak internal forces, and im-
prove the bearing capabilities of arches to explosive or transient loading. But horizontal elastic sup-
ports can increase the peak internal forces and relative displacements of arches, and weaken the bear-
ing capabilities of arches.

Key words: mechanics of explosion; bearing capability; elastic support; flexible support; arch; explo-

sive loading
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