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ABSTRACT
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An analytical method for obtaining the load-
deflection and moment-end rotation characteristics of
long rectangular reinforced concrete columns under uni-
axial and biaxial bending is presented. The analysis
éan be applied to obtain the deformation of the column
beyond the maximum load, the calcrlations beiné carried
out to the point of material failire due to crushing of
concrete. The columns are assumed to be elastically
restra’ned against rotation at the ends and braced
against sidegway. The effect of initial imperfection

is not considered.

The method for uniaxial bendingz is first pre-
sented and checked against existing theoretical results.
Test rasults presented by various authors are also compa-
red with the values obtained by the theuretical analysis
of the test columns in order to study the general validity

of the method and of the material properties assumed.

The method is then used in the analysis of
restrained composite columns (the encased steel section
being replaced by equivalent reinforcement areas) under
uniaxial bending for a range of vilues of slenderness,

and restruints, end eccentricities and concrete cover.



Both symmetric and nonsymmetric conditi~ns of loading are
cbworrd. Based on these studies the conclusions regarding

thg beheyiziar of these colums are summarised.

A simpler but approximate analysls (which replaces
tne restrained column by an equivalent pinended column) 1s
examined and is shown to yield conservative results. The
effect of each of the governing parameters on the error in
the failure load glven by the equivalent pinended column

agproach 1is discussed.

The method of analysis for columns under bilaxial
bending 1s then presenited. The method 1s checked against
the few theoretlcal and experimental results available in
the literature. Reinforced concrete columns with varying
parameters are anulysed and conclusions regarding the

behaviour summarisede

kn interaction formula for blaxlully loaded

columns propesed earlier for design purpoées 1s examined
for both pinended and restrained columns. The effect of
various cclumn parameters on the error in the failure ’
loads caleulated by the interaction formula 1s discussed.
It is shown that thé formula generally gives conservative
results. However the computed failure i:u“s may be too
conservative if the uniaxial faillure loads raquired in

the formula are ealeulated using the equivalent pinenﬁed\

column approach.



In the’concluding shapter possible extensions
of the present computer programs to cover the cases of

circular columns, initial imperfection, sway etc. are
ottlined.
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