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STRUCTURAL ANALYSIS BY FINITE REGION METHOD

BY TOSHIO SUZUKI*, Member of A.I.J.

This paper proposes a new discrete model for structural analysis. It is
named as "Finite Region Method (FRM)".

FRM is one of practical numerical analysis based on a variational method
and is applied to arbitrary structures. FEM, FDM and FDEM are well-known
structural analysis method. FRM has much merit comparing with these methods.

Merit to FEM:

(1) As FRM has less number of degree of freedom than FEM, the computer time is
shorter.
(2) Theory is very easy to understand.
Merit to FDM, FDEM:
(1) It is allowed that the disposition of discretized joint is irregular.
(2) Treatment of boundary condition is easy.

FRM has two special characteristics. One is to differentiate a derivative
using the displacement function. The other is that domain to estimate a strain
energy is different from domain to interpolate a displacement. Total stiffness
matrix can be equivalent to the finite difference equation, if we can select a
adequate displacement function.

It is difficult to prove the convergence of solution, because FRM does not
satisfy the compatible condition between element boundary. Therefore it must
be done to examine many numerical models to garantee the solution.

And FRM can be applied to not only linear analysis but also non-linear analy-
sis. As FRM has less number of degree of freedom than FEM, it can be considered
that FRM is specially appropriate to non-linear analysis using iteration.

* Structural Engineer, Fujita Corporation, Tokyo
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