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Welded Comtinuous Frames and Their Componegta JNDEXED

LETTER TO THE EDITOR,
INTERNATIONAL JOURNAL OF MECHANICAL SCIENCES

Discussion of Paper: "The Effect of Restraint
upon the Collapse Loads of Mild Steel Trusses"
by B. G. Neal and D. S. Mansell.

Int, Jour. Mech. Sci., 5, p. 87=97 February 1963.
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LETTER TO THE EDITOR:

Discussion of Paper by B. G. Neal
and D, S. Mansell, Vol. 5, Feb. 1963

by
M. G. Lay"

The writer wishes to comment on the authors’ statement that
the strut curves used in their amalysis are derived from "the exact
differential equation

- a2 - ' P
E;% + £ () = 0 - @A3)"
This equation is not exact in the mathematical sense, hence it is

of imterest to consider whether it 18 exact in the sense that its
assumptions conform to reality. Eq. (13) assumes that the curva-

ture of & strut is expressed by y" rather than by the more exact

expression _ ¥
2
v Be ()]

This assumption is noxrmally of sufficient accurscy, however, the
authors' Fig. & would indicate that large regions of the two charts
shown are outside the range of small deflecticn theory. For imstance,
in Fig. 43, the line m}2 = 0 represents & strut under axial load with -
& moment m2] applied at one end and 2 pin at the other, Afterzeaching
an extreme value at m2l = 0,025, the strut end rotations then reverse
and m)) xeaches another extreme of about -0.40. It would appeer that
very large curvatures would be required for & strut under constant

axiel load to have 1ts end moment change sign and increase to about
sizteen timee 1its origimal value°

A second assumption made by the authors is that the moment-
curvature relationships are single valued, Agein, this is & reason-
able assumption within a range such as - 0,025<21<+ 0,025 for
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my2 = 0 in Fig, 42. In the portion of the charts outside of this
range, any real strut will bave been subjected to comnsidersble

elastic unloading of the ylelded regions and the moment-curvature
rélationship will not be single valued. In addition the strains will
be such as to cause deleterious local effects in many crossosectionsnl

it is apparent from the portions of the paper following
Fig. 4, thet the technrique of finding equilibrium pointa from curve
imtersecticns Fig, 7) actuslly does limit the authors’ use of the
charts to almost the same regions as the writer suggests above.
This canr be seen from the fact that the steepness of the curve of
Eq. (9) is limited by considerations of initial elastic imstability. .

- It is worth noting that simllar strut cuzves to those used .
by the authors have been employed in zrecent years to analyze framee
works im which bending momente have been of a more predominant
natureDZ, However the authors’ msjor point - that stiffening a .
joint connection cam reduce the strength of a structure - i a .
well made and novel comtribution.
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