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{oundaticn when the selution in the paper is extended to a soil foundation.
Althourh the onginal paper which used a Winkler foundation was not cxpressly
wiitten Jor vse with a scil foundation, the writer does not agree with Byrnc's
cornciusions and believes that the method can often be advantageously used
in stch cases for reasons discussed subscquently.

First, note that new results are presented in the paper which apply to plates
with and without an elustic foundation. It is only the application of those results
pertsining to the elastic foundation and, morcover, only those cases in which
the Winkler foundation is used to model a soil response, that is under discussion
herein, -

Sceond, this writer would rather belicve that a pnncxpxl reason why papers
with a Winkler founduation appear widely in techuical literature is the wide
ciuss of proviems for which response analogies have been obtained. For example,
Vieov (18) hes shown that a circular plate on a Winkler foundation can be
used 10 medel the response of a shallow spherical shell. Hetenyi (16) has shown
that the response of a struclure on a type of interconnected grillage beams
cun te modeled 2s on a Winkler foundation. Many other examples and basic
assumptions cenbe fourd in Hetenyi's work and in technical literature. It should
_be neoted that the Widkler foundation is used to model the response rather
thun the continuum. As wus mentioned in the first paragraph of the paper,
it was such a response anclogy which principally motivated the use of an elastic
founl.tion in this paper. Indeed, if Byrne has read, the paper, it is di[ﬁcult
to see how *‘the writer is concerned that the author modgls a soil foundation,’
tut ihen, Evrne mzy not have had an opportunity to present the Jatest results
from his fh.t-: clement program. In this regard it is significant that the example
ro‘*‘mn used by Byrne in his discussions hardly appears to be a representative
exzmple. ' > _

Nevertheless, 1t is natural. to try to extend the results of the paper to a
soil foundetion. Certzin limitations of the use of a Winkler foundation to model
a soil continuum huve been pointed out by many authors, e.g., by Hetenyi
(16). The Boussinesq model, which for finite clement applications to soil
found.tions was first obtuined by Cheung and Zienciewicz (13), models the
<ail s a homregesccus and isotropic continuum and also considers only normal
forces on the mtt.rn.‘e, The point that Byrne seems to overlook is that while
the Poussinesq foundation models the foundation as ideal, the Winkler foundution
cun b2 considered as modeling an averaged response of a real foundation, Some
limited test results (15,17) ure available supporting the use of a Winkler model

¢ snilre-pense medel, Morcover, the Winkler foundation as shown by Byrne's
esuits has one very forgiveable feature for many problems, i.e., it tends to
preduce conservative estimates of the plate deflections. '

This writer is surprised to sce words such as “‘rcal’ and *‘correct’’ which
srpear in Byrne's discussion used to describe any model of a soil foundation.
This wariter would supgest that before any new idealized model is described

in ~uch terms that the analytical rcsults should be supported by corresponding
wide szule test results.
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VARIATIONAL FORMULATION OF DYNaMICS OF FLUID-SATURATED
Porous Evrastic Soux)s‘l

Discussion by Ismzel Herrera® and Jacobo Biclak,* A. M. ASCE

AJ

.
-

- The authors developed in their paper a variational principle for the dynamic
analysis of saturated porous media. Specifically, they obtained a variational
principle for Biot’s (2) equations of motion. Their results are highly relevant
as a tool for the application of the finitc element method to this kind of probiem.
. However, the writers would like to point out that Ghiaboussi and Wilson's
variational principle was obtained along lincs similar to those followed by Gurtin
(8), which require transforming the cquations of motion into a sel of intezro-dif-
ferential equations. It is possitde, however, to follow a more dircct approach
when dealing with transient problems, as Tonti has demonstrated for the heat
iequation (20). The system of partial differential equations may then be dealt
with directly, and siinpler variational principles may be obtained, because the
functional to be varied involves fewer convolutions. Thus, for the problem

defined by Eqs. 1, 2, and 3 of the paper under discussion, together with the
boundary conditions -

u(x,7) = ii(x, 1) on S,x[0,1];

T, T)nj(x)='f(x 'r)Aon S, x[O’ t];

w(x,7)n(x)=w(x,1) n,(x) on §,x[0, t], A
W(._\:,'r)—w(gc,'r) on S,x[0,t] ....................(41)

and the initial conditions u(x, 0) = i, x) on R
li(x, 0) = i(x) on R '

Y *August, 1972 , by Jumshid Ghaboussi and Edward L Wilson (Proc, Papcr 9152).

IResearch Prof Inst. of Geophysics, and Consultant at Inst. of Engrg., National Univ.
of Mexico, México City, Mexico.

‘Rcsc.xfch Prof., Inst, of Engrg., National Univ. of Mexico, México City, Mexico.
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w,(x, 0) = #w(x) on R

KX, 0 =W, (X) 01 Rt e iieintnenenneneeneeneas (42)

the functional to be varied is given by:

' : 1 1
Q («, “')-"f (P“'J"ic‘}";i’l“’c“{’l"'2"[&4“;"‘*"’,;"94“;’1
. v : E

w
"w)dV——Zj (pby* u + pyb,* w) dv
v .

—2[ { (p () + p o, (0)] [, — u,(0)]
v .

»

] 1
+ [Pl u, () + 7 Py w(1) + _2",'(' w( ‘)] [ W, = wi(0)]
T ‘ . _
+{pu,(t)+ Py w,(1)] 1'2,. + py [u‘(t) + -} w, (1) ] \iv, y

L .
+ T w, w‘(t)}dv + 2[ (T, * (4, =u)+ wr (W, - w) n,]ds

-—2J (e, * T, 7 wn)ds . i i i i, (83)

52

in which, V = the region wherein the problem is defined and it is assumed
that the Poundary Sof Vsatisfies S= 8§, N S,and §, N S, = .

Several observations should be made regarding the functional given by Eq.
43, The functions, w,, w,, ure assumed to be the only independent variables
tiod they ere not required to meet the initial conditions) consequently, when
{eimulating a finlte clement method, a criterion for the choice of the “‘best”
approximztion of the discretized initinl conditions will be given by the condition
thot the variation of 0 be zero. A more detailed derivation and a more thorough
di-cussion of the variational principle implied by Eq. 43 will be given elsewhere,

It is zlso convenient to observe that boundary conditions given in Eq. 41
ar: a revised version of the authors’ (Eg. 4); their last two cquations have
Leen rrodified: Tt can be shoswvn that it is not possible to prescribe the whole
veetor, w, on Lthe boundary, but that it is only its normal component that
cen be prescribed arbitrarily. On the other hand, the modification introduced
in their last equation has the sole purpose of simplifying the notation.

Ap;.endix.—Rcferences
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Exp EFrecTts IN TRUNCATED SEMI-INFINITE WEDGE?

Closure by Robert Wm, Little* and Tomumie R. ‘Thompson®

The writers thank Silverman for calling Brahtz work to their attention. As -

pointed out in the paper the defining equations for the cigenvalues are not

new but the writers are unaware of applications of the cigenfurction analysis |

towedge problems or an examination of the Saint-Venantregion for this geometry.

BEAMS SUBIECTED TO FOLLOWER FORCE WiTiiN THE Span®
. . W
‘Discusston by Karl K. Stevens®

The problem considered is that of the stability of columns with various ¢nd
conditions subjected to a follower force applicd at an arbitrary point within
the span. This discussion is concerned not so much with the & :1.n‘> uf 1hc
technical content of the paper, as with its significance in a broader =or

From time to time problems appear in literature which at first sowa rather
innocuous, but which, upon closer inspection, are found to contrivute si: 1..(" antly

to the understanding of system responses by pointing out phr:nomcn.x nat

previously observed. Such is the case with the problem considired by the auilors.

The most significant finding in the paper is the possibility of the loss of
stability by what the authors term “‘hinher flutter modes.”™ As fur av is haona,
this phenomreron has not been previously cbscrved in systems siiilar to tinse
treated in this paper. Morcover, the authors offer experimentul e idence which,
substantiates this finding in a qualitative sense. ‘ ’

1tis also shown that flutter is impossible for certain placements of ihe teadiit

The loss of stability in these cases is always by divergence, which woull icoi e

that the follower force ts derivable from a potentiad function. It is well Xaown
that follower forces do have a potential when the component of thie f-\rcc wiich
deviates from the corresponding consey Iml\C foading dees no work. Huowever,

“()Lmhu. 1972 by Robeit Win, Litle and Fo nmie R, .mm,—mgon {Prec. Z’apcr '/:SI).
‘Prof. and China., Mcch, Engrg. Dept., ..u.!.c‘ un ‘)! o Umv oot Lansinn, Mih,
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