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Development of a Rigid-ended Beam Element and Its Application to
Simplity 3-Dimensional Analysis of Bracketed Frame Structures

by
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Abstract

At the initial design stage, for rapid evaluation of strength of ship structures, fimite ele-
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ment analysis using beam elements is carmed out in general. In beam modeling of ship
structures, brackets are usually represented by ngid elements to simplify the analysis.
Extent of rigid ends, which is called as a span point, can be determined from the three
kinds of view points, i.e., bending, shearing and axial deformation.

In this paper, a 2-dimensional novel beam element is developed and a method to replace
the 3-dimensional analysis with 2-dimensional analysis is proposed. The developed novel
beamn element named rigid-ended beam element can consider the effect of three kinds of
span points within one elernent, which was impossible in modeling with the ordinary beam
element. Calculated results for the portal frame using the rigid-ended beam element agree
with the results using membrane elements. And also, the proposed semi 3-dimensional
analysis method which includes two step analysis using influence coefficients shows good
accuracy. Structural analysis using the rigid-ended beam element and the sem
3-dimensional method is revealed to have good computing efficiency due to unnecessity of
elements corresponding to the brackets and simplification of 3-dimensional analvsis.
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Fig. 1 Transverse frame of double hull tanker
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Fig. 2 Definition of Span Point
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