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A numerical analysis on visco-elastic structures by the finite
element method.
Kenichiro Horii
Mutsuto Kawahara

This paper presents a method to analyze linear visco-elastic
structures, having stress-strain relations, expressed by a cer-
tain rheological model, which consist of springs and dash-pots.

It describes that these rheological equations can be expressed
by the first order simultaneous differential equations and are
denoted by matrix forms as follows.

0 [BulBw](€], [(Co ] &) )
0 Beg | Bee |k Crg! Cut )l b

where {0} and {€} denote stress and strain vector respectively,
and {k} is a certain parameter. Assumming the strain rate is con-

stant, and eliminating the parameter {k} by the lower part of e-
quation (1), equation (1) is transformeéd into equation (2).

ej=(o)e}-t&} e (2)

Through the equation (2) and the conventional finite element
techniques, the following equations are obtained.

(K){vt={B}-{R} el (3)

where{w} and {P} are displacement and load vector respectively,
and (K} is the equivalent stiffness matrix and {B}is the equivalent
load vector. Both terms are related with (D) and mk}of the equa-
tion (2) respectively.

The computer program by this numerical method is very simple
and easy, and needs only the matrix inversion procedures. This
program can deal with arbitrary stress-strain relations, consisted
of finite number of rheological models.

Since this procedure is the "step by step" method, it can be
also extended to both dynamic and nonlinear problems without
difficulty.






