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On the First Excursion Probability 
in Stationary Narrow-Band 
Random Vibration1 

Y. K. tin.2 The authors are to be congratulated for presenting 
a very comprehensive study of the difficult first excursion problem 
for structural response. From a practical standpoint the most 
valuable aspect of the paper is the comparison of various ap
proximate solutions. The writer wishes to add, however, tha t 
results obtained in the paper are not restricted to an ideally 
narrow-band process as it is so qualified at some places in the 
paper. The authors' concern might have been due to the use of 
equations (1) and (3). These equations were originally derived 
by Rice [ l ] 3 where the existence of a central frequency was 
assumed. However, these equations also have been derived by 
Cramer and Leadbetter [2] without the assumption of a narrow 
band or a central frequency. Indeed, it is shown by Crandall 
[3] that, although Cramer and Leadbetter used a different ap
proach, the envelope obtained is the same as that of Rice. 

On the other hand, the writer is slightly uneasy about the 
assumption that the n th peak ni(rc) and the n th trough 172(n) 
fall within the time interval [(n — l)T0, nT0] where T„ = 2TT/CO0. 
For example, the reciprocal of T0 is the average zero-level up-
crossing rate, say, E[AT], of the linear structural response con
sidered in the paper. Therefore, the average locations for rji(n) 
and n2(rc) do fall within [(n — l)To, nTo] but the actual locations 
in a sample function may be quite far from the average. A 
logical test would be to compute the variance of the zero-level 
up-crossing rate. This is, again, available in [2] where one finds 
the mean-square vakie E[AT2] is given in equation (10.7.5). i 

The authors' assumption would be a good one if E[N2] is nearly 
equal to-£2[iV"]. 
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Authors' Closure 
The authors would like to thank Prof. Y. K. Lin for his valuable 

and important comments. Indeed, equations ( l)-(3) have been 
derived by Cramer and Leadbetter without the assumption of a 
narrow band and a central frequency, in which case w-wo appear
ing in equations (5a) and (56) should be replaced by co. I t is 
mentioned that such a change in equations (5a) and (56) does 
not alter the approximation given in equation (6) and hence the 
numerical results. 

Although numerical results of E[N2] are not available at this 
time, the numerical computation of E[N2] is now underway and 
the result will be discussed in the near future.6 

6 Yang, J.-N., and Shinozuka, M., "On the First-Excursion 
Probability in Stationary Narrow-Band Random Vibration—II," 
ASME Paper No. 72-APM-16. 

A Correlation Study of Formulations of 
Incremental Deformation and Stability 
of Continuous Bodies1 

E. F. MASUR.2 Faced with the need to sift through the over
whelming volume of prior work dealing with the problem of in
stability of continuous bodies, researchers will thank the author 
for the review and consolidation of the theories that have been 
proposed. The author's success in tying together different for
mulations in terms of various strain, stress, and rate definitions is 
particularly appreciated. 

The current discussion is intended to complement the author's 
work and, if possible, to shed further light on a problem whose 
past is marked by a great diversity of approaches. Instead of 
starting with the equations of equilibrium, however, as the 
author has done, the writer finds it simpler and more instructive 
to base his discussion on an energy-rate functional. This func
tional may be interpreted as the difference between the rate of in
ternal work and the power of the prescribed surface tractions and 
body forces, if, for the sake of simplicity and in conformity with 
the paper, only "gravity loads" are assumed to act. Equiva-
lently, the same functional may also be interpreted, in the sense 
of Drucker [ l ] , 3 as the power of the additional agency which is 
called upon to disturb an equilibrium position [2], and is referred 
to as the "stability discriminant" D by Brown [3]. 

In any event, the equilibrium configuration of a body is stable 
if D is positive-definite, where D, according to [2], is given by 

D / (fAB^AB" + fAB°VuAVi,B)dVa. (1) 

This is a "material" (as against a "spatial") formulation, which 
refers to a fixed state, possibly one in which the body is un
stressed. The notation which is employed here is the same as 
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