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ARTICLE INFO ABSTRACT
it ity ‘A numerical technique for the analysis of high-strength reinforced concrete slender columns subjected to
fecehed 2 Vs 2012 endloadings is presented. The finite difference method is applied to calculate the load corresponding toa
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specified deflection, considering both material and geometric nonlinearities. In this way, the complete.
Ioad-deflection curve was computed for X colums that were also tested experimentally. The analysis

procedure is applicable for columns with hinged extremities, although only isolated columns are evalu-

ated herein.
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1. Introduction

Reinforced concrete columns are generally subjected to eccen-
tric compression as a result of their location in the structure, their
cross-section or the type of forces they bear. Many columns are
subjected to this kind of loads, for example the corner columns
of abuildingor the piles of a bridge. Fig 1 schematically represents
the axial force and moments applied to a column bearing this type
of load.

‘The fact that concrete has become more resistant during the last
few years as a result of the development made in the quality of
materials should also be taken into consideration. For instance,
‘when HSC is used to reduce the dimensions of the cross-section
of columns, their slenderness is increased by comparison with col-
umns in normal-strength concrete of similar length and supposed
carrying capacity which increases the possibility that the ultimate
load of HSC columns may sometimes be governed by instability
rather than by strength.

“This paper concentrates on the carrying capacity of slender,
high-strength reinforced concrete columns under shod-term load-
ing, with hinged extremities.

Columns made with conventional concrete were also studied
for comparison.
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2. General description

‘The column under consideration is a rectangular cross-section
reinforced concrete column made using high-strength concrete.
‘The system is subjected to an axial compressive force and biaxial
bending (Fig 1) The column is divided into a number of segments.
In this analysis, the following assumptions are made:

Plane sections before bending remain plane after bending.
Lateral deflections of the column are small compared to the
length.

‘The cross-section properties are preserved in subdividing the
section into finite elements.

Creep and shrinkage deformations are excluded.

Shear and torsional deformations are neglected.

3. Stress-strain relationships of materials
3.1. Concrete

Concrete s assumed to carry no tensile stress in tension (Fig. 2).
For concrete in compression, the stress~strain law for HSC given in
the FIB textbook on Structural Concrete [1] has been used.

‘The ¢, relationship may be approximated by the following
function: for e < lecul
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