CHAPTER 3

OBJECT AND SCOPE

s 1 General

Previous investigators have presem:ed severa.'t.
the_‘?‘f’% es and aids in the form of charts for bia;gial'
beam~columns, It is clear from the reported Tresearch
work that each invesbigator has chosen a particular
approach and ‘sco‘pe, for @esearch, Paramebers in dim en-
siop:!.eps forms are used 'by many-theo:gies, due to its
flexibility, ‘n‘?ide range of variables and complex

nature of behaviour have forced many restrictions.

With 1ncreasv ng appllcations, a‘btention has
been directed to research for perfect approach. Un;
fartuna_tely no epproach hag_yet been succesaful %o
answer @ll the requirements. The aim of the prgsc::n'&
study 19 o widen the scape of the subject for its
effective a.p_plication.

3.2 Object and Scope

Phe prineiple objective of this gtudy is to
develop laltheory for reqﬁémgulfar reinforced conerete
sections subjected to direct bcomp:'céssion and biaxial

loading. The approach ig based on the method of



48 |

- ~ - -

equilibrium, A funci_:ior;gl form of the stress sti_*_ain
cu'rvg for concrete is agsumed for the derivations. The
parameters used in the théo:cy are the amount of tengile
'reig;?orcement, ratio qf‘compl;'eaéi?ni rein#orcemegrpkto
“‘bene_;_ion reinforcenent, stress ratio and eccentricity

ratio for both the axes.‘

- “ . -

Expressions for several 1mportant variables

like the neutral axis depth factor, the load :faeto:r ,
and ‘{:he moment factor are devglcgpeg} fo; qompresgign,
tension and balanc gd_faiﬂlure‘casegi ' Balg,pipnships"
for eritical values of reinforcement ratio for the
@g:?arcétszon between tension if'ailure cage and éomplagﬁe;

ssion failure case as well as ,fb:r{ The balanced design
cages are also developed. Tn\e cases of heu'b:cal axis

intersecting adjacent sldes and onposite sides ofu -
the gection are gtudied for different eccentricities.
A qonvql-i_dated qomputer p:go'gramme ia‘ _deyelop ed.

Résults are obt.ainec’i for geveral parameters and int-

eract ion curves are ﬁra.wn.

A series of static tes‘be is pe:cfomed 1o verzfy
the validity of the theory. Of the total of ‘t;wenty 4
:E‘our heam column test specimens, twelve humber of the

beam columng provided a bagig for experimental



qbse:;vat"ion of the mode of failure for a variation of
stegl content in the range‘of 1 to 3 percent at 8’
constar@’ratio of the tension reinforcement to the
compresg‘xio‘nwrewo;:cemenﬁ ag equal to one. The other
twel»vehgﬁecimens were tested to sbudy the effect of
;varia‘sitqn_ of the ratio of tension reinforcement and
tﬁe compression ;‘einforcegzent on the mode of .f,.‘?.%l}zre.
Three such ratiog of 1, 1.5 aqd 2, were egtablished
in the_testsing specime{lsg The :gqg.giing wasg applied at
four different eccentricity ratios. ~ The testing
progran;me pxpvidéd a bgsig for the stud’yvqf bean .
column beﬁgyiqu: for gii?fere:}t'eqcenﬁripijay‘ ratios

and - two distinot agpects of pection properties.

~ ‘A device for hinge loading was developed in
‘structural ‘ez}gf:negring*labora‘goryt ~ The dgﬁicgwi%h
specimen as was psgd'fo\:\r loading is diagrammaticelly
presented in Eig,(ﬁgﬁé@‘ Biaxial loading was fruitfully

carried out,

The theoretical expressions are useful for

various section dimensions and a large aumber of

parameters, The theory, yherefore?'izas an appliecation

to problems of biaxial loading in reinforced eoizcrefge

bean columns, The development of interaction curves
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pmmises'to be a ugeful tool for degign as well as
for anelysis for structurel members for a vast range

of stecl areas and biaxial eccentricities.

The results of the tests are presented, c}is;
q'ugsed and compared, Data Teported in another ﬁwe:-
;stigat,iqz‘x wg;s aiso uged to extend ihe uge of the
derivations,



