DISCUSSION

In spite of the fact that the system of equations (3)-(5) is unsta-
ble, it might still be possible to utilize these results in a short dura-
tion impact because instabilities take time to grow. It is conceiv-
able that a scheme could be devised in which the growth rate of the
dependent variables are as slow as possible, i.e., make the positive
real part of the characteristic root as small as possible so that its
effects in a short duration impact are negligible.
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Authors’ Closure

The authors are indeed pleased that Dr. Liu has provided ana-
lytical support to the experimental findings discussed in the paper.
While it is important to show that the use of six linear accelerome-
ters can lead to erroncous values of angular acceleration, it should
be pointed out that the stability analysis provided by Dr. Liu con-
siders a special configuration of six accelerometers and that it may
not be valid for the general case of arbitrarily located accelerome-
ters. In the latter situation, the governing equations become quite
complex and a linearized perturbation analysis cannot definitely
establish the instability of the system. In fact, the results in the
discussion show that the solution is not asymptotically stable and
are not sufficient to prove that it is unstable. )

With regard to the growth of instability it should be noted that
the problem at hand is the accurate determination of angular ac-
celeration. If the system of equations is indeed uristah!e, then error
is present as soon as ¢ > (. Furthermore, it is only in very special
cases that one can insure a slow growth rate, since the characteris-
tic roots are dependent upon the magnitude and sign (direction) of
the angular velocity components of a rigid body in general three-
dimensional motion.

Finally, the burden of proof of stability rests with the six-accel-
erometer user who must also identify quantitatively the time be-
yond which the errors become intolerably large.

Scattering of Water Waves
by a Pair of Semi-Infinite
Barriers!

G. Dagan.? The independence of the transmission coefficient 7'
upon the angle of incidence « of the far wave, which represents one
of the main results obtained by the author, seems to be in contra-
diction with simple physical facts.

Indecd, let us consider an incident wave with crest normal to the
breakwaters, i.e., with « = 0. In this case there is no scattering and
¢s = 0 (eq (7)) while ¢; = A exp (—tkx). It is obvious that an exact
solution for the wave propagated along the channel is ¢ = ¢; and
the transmission coefficient is exactly 7" = 1. Hence, the solution
for (T) (equation (27)) cannot hold in this case and it is doubtful
that it applies to other angles of incidence as well.

Author’s Closure

(. Dagan raised an important point on the uniform validity of the
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asymptotic solution; in particular, for the normal incidence, i.e., « —
0. The author agrees with him that in this case the transmission
coefficient should be exactly T = 1. Due to the fact that the scattered
waves (equation (8)) were in the order of magnitude of O(v%r) and
were neglected in the ¢ analysis, the transmission coefficient {(equation
(26)) could be best interpreted as 7= 1 + O(~v'ka). In other words,
as Vka «1 the transmitted waves between two breakwaters are in-
deed independent of the angle of incidence.

To include the effects of the angle of incidence, the scattered waves
should be included and modifications on the inner solutions are
needed. The author has not so far completed this study and would
consider the question an open one.

A Practical Two-Surface
Plasticity Theory!

A. Phillips.2  The author should he congratulated for a very in-
teresting and stimulating paper. Three comments should be added
to the author’s presentation, The two most important ones are first
that according to a large number of experimental results, by the
reviewer and his coworkers, some of which have already been pub-
lished [1-3]* and some of which are still in the process of publica-
tion [4], the theory of Mroz, at least as used in the general formula-
tion of the present paper, does not agree with the experimental re-
sults. Not only the form of the yield surface changes with the mo-
tion but also the center of the yield surface does not move in the
direction indicated by the author. The law of hardening of the
yield surface is still not clear. The limit surface on the other hand
could be considered to grow isotropically from the initial yield sur-
face with its center remaining unchanged.

The second comment is that the stress-strain curves, the mod-
eling of which is attempted by the author, include rate effects and
therefore cannot be modeled very well by a plasticity theory. A
theory of viscoplasticity is more likely to be successful. In particu-
lar, a theory of plasticity will represent the gross behavior of the
stress-strain curves, while a theory of viscoplasticity will be able to
represent the exact form of the curves.

The third comment is that the concept of the two surfaces plas-
ticity theory has some previous history. It was considered first by
this reviewer [5) and elaborated in a number of subsequent publi-
cations by him and his coworkers [6-8].

All three comments do not distract seriously from the achieve-
ment of the author in presenting a complete theory which, how-
ever, requires extensive improvements to become useful for the
practice.
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