CHAPTER 1

INTRODUCTION

J.1 General

. Columns are structural elements used primaril;f
to guppoxt qompressiv? loads. Axially loaded columng
occur rarely in practice because some bending is almost
elways present as evidenced by the manner in which

loading is applied by beamg and glabs and the moments

infroduced by monolithic congtructions

A column loaded by an axial load and bending
noment can be lookeé_t upon as the column subjected to an
eccentric load; it is generally known as a beam column.

Eccentrically loaded coltg.mns can be divided in two

major cases like eccentrically loaded columns with uni-
axisl bending apd eceentrigally loaded columng with
biaxial bending.

1.2 Rcentriealgllaéade& Memb ers with‘Uni_axial Bending

1 A ccnside:ablerm:ﬁk‘is reported for ghructural
members Loaded with compressive load and uniaxial
bending. The capacity of the sectio;l, for combined
direct 1oad and bending moment is detén;mined, in general,

. £from the following equillibrium conditions.



(1) 2, Algeb:caic sum of all the forcea in
concrete and stedl.
L (11) u,, = Moment due to the extemi‘a}i load P,
o 4 gﬁout any reference line is equal tq
‘the 2lgebralc gum of all the moments
of forces in concrete and gteel about
‘ ﬁhe saine( r?fgrence line,
‘Meubers aubjected to axisl load and bending may
-‘ have two types of f?.ilﬁrég _ (1) Compression faiflure s
‘ This occuxs”wheq failure 1is due to grughing of concrete
and is caused by the p{:éseneegf the direct load at a
suell eccentricity. ‘(ii) ‘Tension failure s This is
caused by a large eccézi"cz‘ici'ty of ’che api)li ed load and
the failure is. 1nitia*sec1 'by yielding of tension s"aeel.

Unlike beams, the ccmpression faﬁ.ure in case oi‘
columns cannat be avoided by reducing the depth of the
compregsion block as the mode of fail}_;rg primarily
depends on the eccentricity of ~?{;he applied loads. The
balanced failure is ob*ﬁained when conérete strain
reaches to 1ts ultinate value and the gtecdl gtrain
z:eaehes the eondition of the yield.

1.3 Eccentricélly ﬁoaded Members with Biaxial Bending.

Golunms subg ect ed 1o biaxial bending and direet load



are of very common ciccu%’ahic’:? in b:aétieé; bg'lé ‘t;l}é desigh
of such membexs i not gtraight forward. Assuming the
position 'qf ‘neutrel axis, the ultimate load P, at &
eccentricities e“ﬁ and e, which cause the limiting e
condi’émn ‘in the membez‘:, can be determined from the '
con‘di_?;uior_ts of equillikrium, -For all praciical problens,
one needs’to start with the k»r'zown‘_axia_lﬁ 10_ad foxr which |
the gection is %o be gieiaigned. With x»ze‘a'tvral‘ axig:
unknown, a lengbhy pivcess of successive approximations
hag to be reso:t:'tea 0w |

Among the very Iew me’chods Which are repoz:ted to
ascerta.in the ultimate strength of biaxtally loaded
bean eolumne, ~some of them can be conveniently used fox
pmducing design charts, The approach o utilize
@eg;tgn charts for #lxe purpoge thqugh no“h accurate,
promises to be an effective tool.

 In general, there are two main ap'pz;'o‘aches to the
problem of biaxially‘loaded beam éoll;tmns. They are @ ‘l
(2) Equillibrium method and {b) the failure surface i
method. Both these methods a:r:e theoretically scv.nd. and
each agrees well with the limited amount of experimental

© data availabl e.

The equillibrmm appmaeh is ba.sed on the



Tt

equations of static equillibrium, In general, an -
iterative solution to the three static equations is
uged, together with the usual agsump tions for ultimate

load design of flexursl members-

' , The failure sarfa.ce method is in actuality an
extension of the use of the wellknown interaction
~~d‘ia'.g‘rams that are exte:}sivel& used in reinforced
concrete design for uniaxial bending. The 1nt§r;-
action diagrams are commonly found in designers'
handbooks. The basic idea of the fallure surface
method 'is to“!flse iz;‘he;'aetion diagram to generate a
three dime{xsionalwsurface. The actual shape of the
tvo dimensional diagrem varies w’_ii'il}*the_c:'mss-segtion,
the yield of stecl and the compressive strength of
- conérete. | '
It is fe]ﬂ.jt]g_za‘!ﬁ: a‘ cpyb@nad;ion of the equill;’brium

method with a simplifi ed :Ea,ilu:ce surface approach ghould

reduce number of tz.‘ials oonsiderably.

It is apparen.t that more exgerimental data is
needed to ve:rify the theories go that further under-
standing of the behaviour of biaxially loaded columns
is possible ana’a.gx approach to develop a"_ rational
method is evolved, |



1.4 Notation

The letter symbols used in this étudy are defined
where they first appear in the text, Symbolg used in
the d“evélopa\zent of theory are listed in Chapter 4,



