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On Member-Fracture and Contact Algorithms for ASI-Gauss Finite Element Method
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Recently, a new finite element code that can be efficiently applied to structural collapse analyses of framed structures under
impact loads has been developed. The code is developed by using the ASI-Gauss technique, a modified version of the formerly
developed Adaptively Shifted Integration (ASI) technique for the linear Timoshenko beam element, which computes highly
accurate elasto-plastic solutions even with the minimum number of elements per member. The ASI-Gauss technique gains still
higher accuracy especially in elastic range, by placing the numerical integration points of the two consecutive elements forming an
elastically deformed member in such a way that stresses and strains are evaluated at the Gaussian integration points of the
two-element member. Moreover, the technique can be used to express member fracture, by shifting the numerical integration point
and by releasing the resultant forces in the element simultaneously. An elemental contact algorithm, which uses geometric relation
for determining contact and gap elements for simulating impact phenomena, is also implemented to the code. Practical results can
be obtained in impact collapse analyses, however, further estimations should be made to the member-fracture and contact
algorithms to improve the accuracy as well as reality in collapse stage. In this paper, some efforts are taken to improve the validity
of the algorithms, and it is verified by carrying out simple numerical tests.
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Fig. 2 : Locations of numerical integration and stress
evaluation points in ASI-Gauss technique
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Fig. 3 : Locations of numerical integration points during each stage
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Fig. 6 : Two-beam model and the properties
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Fig. 8 : Transition of energies in two-beam model
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Fig. 9 : Elastic behavior of the two-beam model before and after impact
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Fig. 10 : Behavior of the two-beam model considering yielding and member fracture



	1．はじめに
	２．ASI-Gauss法
	３．部材破断および要素接触アルゴリズム
	４．数値例
	５．結論

