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COMPUTER METHODS IN

PLASTIC STRUCTURAL ANALYSIS!

by

Philip G. Hodge, Jr.

and

James Malone

1.

The material presented in this report will also appear as
Chapter 14 in a revised edition of Ref. (7] to be issued
by R. Krieger, Melbourne, FL.

1. Introduction. Various methods are available for solving

problems in plastic structural analysis. For example, the method
of moment-distribution developed by Horne (1] and English (2],
the method of superposition of mechanisms first used by Symonds
and Neal [3,4]), and the method of inequalities due to Dines (5,6]
provide three quite different approaches for finding the yield
point load of framed structures (7]. When the problem at hand is
relatively simple any of these methods may enable one to obtain
solutions either in closed form or with a minimal amount of numerical
or graphical work. However when these methods are applied to
more complex problems, their application may become prohibitively
laborious without the aid of a high-speed digital computer.

Now, these plastic methods are sometimes as wmuch art as
science. For example, the moment-distribution method assumes any
equilibrated moment distribution for a frame and then attempts to
reduce the maximum moments in the frame while still satisfying the
equilibrium equations. However, there are no rigid rules as to how
the largest moments should be redistributed in order to bring about
this reduction. 1Indeed, the number of steps required to obtain the
final solution depends primarily on the level of experience of the
person solving the problem.

similarly, the method of superposition of mechanisms as applied
to a rectangular portal frame regards any collapse mechanism as a
combination of elementary mechanisms, (Fig. 1) each of which
corresponds to one independent equilibrium equation for the frame.
The method of superposition of mechanisms is systematic in the

sense that one first determines the load corresponding to each
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- Figure 9: Collapse load solution for 5-square grid
. ' under single load. (a) Statically admis-
: 20 Gn 12 E" [ sible moments given by LPKODE M_ = 28.
) " ) ! (b} Deformation pattern. Numbegs represent
7\, 17 relative displacements of nodes.
s (c) Alternative statically admissible
moments.
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(b) Detail of node C.
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Figure 8: Symmetric moment distribution for S-square grid
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