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That is why a great attention has been internationally
paid to research on the post-buckled behaviour and
ultimate strength of slender webs, flanges and other plate
elements, the Czech research playing a significant role in
this striving.
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Among other things plenty of attention was paid,
during the last decades, to the derivation of an ultimate
load approach to the design of the webs of steel plate
and box girders. It was found out, using both theoretical
and experimental investigations, that the (so-called) critical
load, determined via linear buckling analysis, was in no
relation to the actual ultimate strength of the web, since
in a great majority of cases there always existed a very
substantial post-critical reserve of strength. This is
demonstrated in Fig 1, where the results of tests on shear
girders carried out by (i) K. C. Rockey and one of the
authors in Swansea and Cardiff and (ii) by the authors of
this paper in Prague are plotted. They are given as
V

ult
/V

cr
 ratios in terms of the flange rigidity parameter

I
f
 /a3t, because it was found out that flange stiffness very

substantially affected the ultimate load of the test girders.
On the left-hand vertical axis, the ultimate load is related
to the critical load of a web simply supported on all
boundaries, while on the right-hand vertical axis the
critical load of a clamped web is used in the denominator
of the ratio ultimate strength/critical load. But it can be
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seen in the figure that, whether we consider the former
or the latter value of the critical load, the post-buckled
reserve of strength is always very great.
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Some time ago two other series of girders were tested
at Klokner Institute of the Czech Technical University in
Prague.

It is perhaps worth noting here that the depth-to-
thickness ratios of the webs of the Prague test girders
were of 175, 200, 250 and 320. Consequently, they ranged
from so-called non-breathing webs to very slender ones.
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