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Expressions for ak(t) and a'k{t) with their exponential functions have not

been given by the authors, but whatever their forms, they may be similarly
recomputed in terms of the binomial function of the writer, without appreciable
difficulty.

Discussion by Roger E. Smith,7 A. M. ASCE

The authors with considerable effort and skill have applied the Galerkin
numerical method to solve thegeneral Boussinesq equation (Eq. 1) for a range
of H/d and three initial watertable conditions. The comparisons shown indicate
thatcommonly used linearizing simplifications may bequite acceptable for many,
if not most, drainage design objectives.

Thewriter,without theadvantages or disadvantages of specialized experience
in drainage computations, would like to raise a question of philosophy for the
authors' response. The perceived objective of this study was at least in part
to determine the suitability of the Galerkin technique for solving Eq. 1. With
thecurrent broad scope of the use of this andrelated finite element techniques,
however, was this seriously in question? Was there indeed reason to believe
that the Galerkin method could not be used for this form of partial differential
equation?

Furthermore, the writer is notconvinced that thereare demonstrable computa
tional advantages of this technique over,e.g., an implicit finitedifferencemethod
for obtaining solutions to Eq. 1, not to mention the explicit formulation of
Moody (9). Two boundary conditions were used in this study that Moody did
notconsider; thesecould alsohave beenstudied byhistechnique, with apparently
considerably less computational complexity. Nevertheless, the authors make
a curious statement that their curves and those of Moody "practically coincide"
and yetare "therefore nota substitute" fordesign. Perhaps theintended meaning
is that they imply no improvement over Moody's results. The authors' reference
to the Galerkin method's "probable" and "less nonlinear" nature is not
necessarily relevant to the question of computation time necessary to obtain
a particular result to a desired accuracy.

Discussion by E. 6. Youngs1

The solutions of field-drainage problems given by the authors rely on a
development in drainage theory that is based on Boussinesq's extention of the
Dupuit-Forchheimer analysis and that is used more because of its basic simple

'Research Hydr. Engr., Southwest Watershed Research Center, Agricultural Research
Service, U.S. Dept. of Agr., Tucson, Ariz.

"Principal Scientific Officer, Agricultural Research Council, Unit of Soil Physics,
Cambridge, England.


