SYOPSIS ‘ .

i The objective of this thesls is to develop a theory
for reétangulé;g reinforced concrete sections subjected to
direct compression and b;agiel loading. A func@;ona}; form
of the st;jegg;traip rdlationship for conecrete vis& agsumed
for the é.erivatiogg;. _‘ The pargme’t; ers used in the theqijér' azfe
thg amount of t;ensile“ rein?opcemeut, ratio oi"“comp:‘:‘e,ssion
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rein,forqgmen'h to ~tens'ivon reinforcemggxt, stress ratio, and
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eccentricity ratio for both the axes.

Expressions for several ilmportant variables like the
neutral axig depth factor, the l}nad factor end the moment
factor are deve:LOped for compreesion, tension and balanced
failure cages. Relatlonships for oritical values of reinfor—
cement ratio for the demarcation between tension failure case
and compreasion i’azlure case ag well as for the balanced
design cases are also. develop ed. The cases of neutral axis

* intersecting adjacent gsides and opposite to aides of the f
section are s‘cudied for dii’ferent eccentrieities. 4 consoli-
dated computer pIogramme is developed. Results are o‘btained

for geveral parameters and interaction curveg are drawn,

A series of sta'bie tests is performed to verify the
vaz.idity of the theory. Of the total of twenty four
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beam-_-délumn ‘bes“l; speéimens, twelve number of the beam;columns
provided a basis for experimental observations of the mode
of faila:e_fer a variation of gteel content >5:n~the range of

1 o -3 percent at a constant ra‘l?io_of the tension reir_xforce-;
| ment o "’kha‘ cquprgagsi{qn reinfcr_c“ement -ag equal *tq one, The
other twelve speéi’:z{e{ls were tested to sﬁzdy the effect of
i'ariatjqn of the ratioc of tension reinforcement and the
oompression reinforéement on the mede of failure.‘ Three
such ratios of 1, 1.5 and 2 were establ ished in the testing
sp ecimens. The 1oad1ng was applied at four diff erexjit eccen-
‘brici;hy ratios. The testing programme provided 2 basis for
the study of beam column behaviour for different eecentrlcity

. ratios and two d:.s'blnct aspec‘bs of seetion pmperties.
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Anal;ytical pre&ictions of ultimate load capacity of
the sections were compared wi.th ’she experimental data and 1t
was obgerved that the tegt regults provided a good g,greement
with the _theqry. ‘!Lfl_le jhepretical exg:_r.‘essions are ugeful fo;
various section dimensions afm":a lg.r_ge‘ mmber of pare_m{eters.
The theo:y, therefore, hag an applicat{on to problgms of
biaxial loading in reinforced conorete bgam-col;imné. ~ The
developinent gf 1n1§ez;acti‘on curves pzjo’tgises to be a useful
tool for design as well as for'anaﬂ,y'sig_bﬁ gbructurel members

for a vagt range of stedl areas and blaxial eccentricities:



