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Technical Comments.
Comment on "Does the Center of

Flexure Depend on Poisson's Ratio?'9

G. R. COWPER*
National Research Council of Canada,

Ottawa, Canada

DOES the center of flexure depend on Poisson's ratio?
In his recent Note Leko1 concludes that it does not, but

a more accurate conclusion is that it all depends on how the
center of flexure is defined. If the definition adopted by
such authorities as Goodier,2 Timoshenko,3 and Sokolnikoff4

is used, then the center of flexure definitely does depend on
Poisson's ratio. This is evident from example calculations
in the well-known treatises of Timoshenko3 and Sokolnikoff.4
On the other hand if Trefftz's5 definition is used the center
of flexure is independent of Poisson's ratio, as Trefftz pointed
out in 1935. It is important to recognize that the Note
under discussion is based on Leko's own definition of center
of flexure, which is radically different from previous proposals.

Leko fixes the position of the center of flexure by intro-
ducing the requirement that "the resultant moment due to
horizontal shear stresses is zero." This requirement differs
sharply from traditional thinking in the classic problem of
the center of flexure of a channel section. It is probably
futile to argue about definitions, and interested readers will
have to decide for themselves which of the various definitions
of center of flexure is most natural or useful,
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Reply by Author to G. R. Cowper
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WESTERGAARD wrote on the subject of the center of
shear, "One might surmise that all the simple laws in

mechanics of materials that deal with the bending of beams
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had been discovered before the end of the nineteenth century.
Yet one matter had been overlooked, and the principle in-
volved was not discovered and clarified until the 1920's
which is strangely late.'7

However, as we know now, the precise determination of the
center of flexure has not been resolved up to this date and
there are a great number of recent publications that identify
the location of the center of flexure with many different points
of the cross section of the beam, so that further investigation
is still desirable.
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Comment on "Vortex-Shedding from
Circular Cylinders in Sheared Flow"
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Nomenclature
shedding frequency from one side of the cylinder
cylinder diameter
local mean velocity
center-line velocity
ordinate measured from the center-line
height of the test section
shear parameter = (U — Uc)/(y/H)
Strouhal number = fD/U
Reynolds number = UD/v
kinematic viscosity

CHEN and Mangione1 recently presented a correlation of
local Strouhal number with local Reynolds number for

sheared flows which agreed within ±10% with Roshko's
correlation, viz.

S = 0.212 - (4.5/fl)

Because they obtained agreement with Roshko's2 data in the
absence of their shear-generating grid, they attributed the
scatter in their data to the turbulence intensity (4%) gen-
erated by this grid.

In the course of our study of the influence of the free-
stream turbulence parameters on local heat transfer from
cylinders in cross-flow,3 we studied the effect of freestream
turbulence level on the Strouhal number of both circular and
square cylinders. The study was conducted in the 11 in. X
11 in. test section of a low-speed wind tunnel. Smooth
Plexiglass cylinders ranging in diameter from -J- in. to 1 in.
were used to obtain a Reynolds number range of 4000 to
10,000. In the test section, the oncoming velocity profile
was found to be flat. The shedding frequency was measured
by placing a hot-wire probe in the near wake (about 2 diam-
eters downstream and 0.5 diameter off the axis) and auto-
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