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Fig. 1 Stability boundaries.

By using the functional
1
f = - ‘l:) [dz,x:cz -+ 92,32 + #22]dx

it is possible to show that the panel is unstable for M = 0 if
g < —x?d. However, the two-mode analysis of Johns and
Parks,® a searching analysis of Movchan* and further work
by Pritchards all indicate that for some values of the tension
less than the buckling load (—#?d) there is a range of values
of the Mach number for which the panel is stable. The
accompanying results are computed for u = 200 d = 5§ (see
Fig. 1).
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Reply by Authors to R. H. Plaut, and
to P. C. Parks and A. J. Pritchard
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CrariLes H. Goopman, T Marncorm A. GOODMAN, T
: AND Karr M. Lanpt
Tulane University, New Orleans, La.

HE Comments by R. H. Plaut and by T. C. Parks and
A. J. Pritchard are certainly correct. We appreciate
their pointing out this bit of carelessness.
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Comment on “A Comparative Study
of Numerical Methods of
Elastic-Plastic Analysis™

MarTIN A. SALMON*
IIT Research Institute, Chicago, Il

ROFESSOR Marcal® claims to have shown that the

initial strain method, which uses the constant strain
approach, breaks down for élastic perfectly plastic materials.
In order to demonstrate the claim to be false, the constant
strain approach is used to obtain the solution to the sym-
metrical three-bar truss shown in Fig. 1.

An elastic perfectly plastic material of modulus E and yield
strength o, is assumed. The area of each of the pin-con-
nected truss members is denoted by A, the downward load
at joint 1 by P, and the corresponding deflection by . In
the elastic range of material behavior the load displacement
relationship in terms of the dimensionless quantities Z =
Ex/Ho, and P = P/Av, is

Q+az=P )
where
o = 2 sin’p 2

and where H is the depth of the truss and ¢ the slope angle
of the inclined truss members. Equation (1) holds for values
of Z in the range 0 < £ < 1, that is, for P < 1+ a. For
larger values of P the center bar of the truss becomes fully
plastic while the inclined bars remain elastic until the collapse
load P. is reached, where

P, =1+ 2sing (3)

For values of P in the range 1 + ¢ < P < P, the load-
displacement relationship can be written in the form

A+aE=P+ @& ~1) )

Equation (4) is the initial strain method formulation. The
bracketed term on the right-hand side of Eq. (4) can be thought
of as a fictitious load that, when added to the actual load,
accounts for the effects of plastic flow in the vertical bar.
The so-called tangent modulus formulation is obtained by
eliminating the displacement from the right-hand side of Eq.
(4) to give

at =P —1 (5)

Solution of Eq. (4) by the following iterative scheme is called
the constant strain method:

1 _

Fln) — — F(n—1) =
z 1—|—a[P 14z ] n=12... (6)

in which &® is the nth iterate and &« = 1. An explicit
expression for the value of the nth iterate can be obtained
from Eq. (6) as

gm = [(P — D/alll = 1/0 + o)1 + /A + a)» (7)

Fig.1 Symmetrical
three-bar truss.
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