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ABSTRACT 
******************* 

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 

can be applied to obtain the defo/mation of the column 

beyond the maxinum load, the calctlations being carried 

out to the point of material failt.re due to crushing of 

concrete. The columns are assumed to be elastically 

restrafled against rotation at the ends and braced 

against sideiway. The effect of initial imperfection 

is not considered. 

The method for uniaxial bendin is first pre-

sented and checked against existing theoretical results. 

Test results presented by various authors are also compa-

red with the values obtained by the theoretical 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, 

end remtints, end eccentricitie and concrete cover. 



Both symmetric and nonsymmetric conditims of loading are 

dbyerrd. Based on these studies the conclusions regarding 

th b 	,of these co.  Limns are summarised, 

A simpler but approximate analysis (which replaces 

tn-G restrained column by an equivalent pinended column) is 

examined and is shown to yield conservative results. The 

effect of each of the govrrning parameters on the error in 

the failure load given by the equivalent pinended column 

approach is discussed, 

The method of anlysis for columns under biaxial 

bending is then presen'ted. The method is checked against 

the few theoretical and experimental results available in 

the literature, Reinforced concrete columns with varying 

parameters are an,..Llysed and conclusions regarding the 

behaviour summarised. 

An interaction formula for biaxi lly loaded 

columns proposed earlier for design purposes is examined 

for both pinended and restrained columns, The effect of 

various column parameter'S on the er or in the failure 

loads calculated by the interaction formula is discussed. 

It is shown that the formula generally gives conservativ 

results. However the computed failure lc 's may be too 

conservative if the uniaxial failure13,,Ads 3.:.quired in 

the formula are .calculated using 'the equivalent pinended 

column approach. 



In the'concludinz Chapter possible extensions 

of the present computer programs to cover the cases of 

circular columns, initial imperfection, sway eto. are 

outlined. 
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