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A Study on Failure Behavior of Structures
by Modified Distinct Element Method
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Abstract

Under strong shock loads including earthquake or blast, structures may start to crack in
stress concentrated members. The continuous behavior of the structure changes to the
discontinuous. In this study, numerical method analyzing continuous and discontinuous
behavior of a structure is developed using a modified distinct element method. Equations of
motion of each distinct element are integrated using the central difference method, one of the
finite difference methods. Interactions between the elements are considered by an element
and pore spring. The forces acting in the center of an element include : contact stress
transferred by element spring; tensile stress by pore spring; and external traction such as
earthquake or blast load.

To verify the proposed method, the behavior of the cantilever beam subject to the
quasi-static concenterated force at the end is investigated. The failure behavior of the simply
supported beam subject to the strong shock at the center is studied. The proposed method
can predict the failure behavior of the structure due to the shock loading and the post-failure
discontinuous behavior of the structure.
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