SYNOPSIS

The present period_ in the history of structural engineerx-
ing can rightly be called a transition from elastic ﬁo ultimate
1oad design procedures, Research workers all over the world are
engaged 1n establishing the behaviour of structural mmbérs at
ultimate loads end in evolving rationsl and simplified design
methods, Design codes of several countries ére being revised
to inelude the ultimate loed design methods as an alter;ative
to the existing conventional elastic design procedures, Though
the illogical nature of the elastic methods of design is now
well understood, the oomplete replacemsnt of the time- honoured
elastic approach by ultimate load procédures calls for a oonsi~
derable further -atudy«of‘_;all primsry and secondary aspects of
design, The 1’ntroduotion of the plastic design methods coupled
with the ‘use of higher strength conoretes, has neeessitated the i
consideration of stifrness requirements of flexural membsrs the.‘ :
hitherto usually neglocted and unimportant aspects of reinforosd
concrete deaign. Thus, new clauses centrolling the stiffneas
of members are 1nbr®daced in seversl mtional codes of Praotioe ’
simultaneously with tha inelmion of 1nelast13 methods of design,
Though remarkable snecess has been achieved by the recent researchss

©ooall over tho world in evolving ’basically sound principles regardins
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conventional meij,hod ‘ba;sed on elastic _theory. Furthermo_re, the ;
theory of inelastic design of statically indetermineste structures
is based on the phenomenon of tredistribution of moments',rendered
poséible ‘owing to the 'rotation capacity' of the plastic bhin‘ges,
resulting in the ‘“;orma‘t'ion of ocollapse mechanisms, In this thésis,
the inveastigations pb deflections, rotation capacities, ultimate
sheer and flexural strengths nade on ‘simple and two-span continous

rectangular reinforced concrete beams are presented.

The rirét péat of the thesis deals with the deflections
end rotation capacities of reinforced concrete beams., The problem
of deflections and rotation capacities would be eesler in the
case of a homogeneous m’ateriai, susch avs steel, and a erossés'gction
presenting the—seme the “sams elasto-plastic properties for %Q,nsion
end compression, In e complex material such as reinforced éane;rete,
the problem beoomea more difrieult‘ The stiffneas of a rointarced
conerete beam depends upon numerous factors whioh 1n1‘1uenao tho '
values of the “modulus ‘of elaltieity and the second moment of uwa
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of the cross-sactio& seyaratoly anA eomb&ad}y. Such ractors are

- too. numeroul to 'be represented by paramsters within the frammwerk

of a aomplete theory. On.ly the prineipal ractors are taken 1nto :
aecount, these beins daaoribad by an equation with a single para-
vmeter wherein the eamas of variation in the stiffness of reinforced

3 eonez-eiw beams are trnted smrm.
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different values of the effective shear span-depth ratios have
been developed, These Q;pressions for predicting the ultimete
strength in shear are ‘bésed on Seth's faiiure eriterion, first
applied to concrete by Sen. A nniqua teature of Sen's theory
is the suggested method of successive approximation to evaluate
the ultimste strength in shear 1’91' larger effective shear span-
depth‘ retios from the gxpressioné deij_ived. The expressions for
the ultimate flexursl strength of beams have also been developed
on the same basic assumptioné in respect of the s'tress-sprain

"~ curve for concrete, Having thus been in a position to estimate
the flexurel and shear strengths, the web reinforcement can be
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varied suitably to evolve an eeonomical design.

The pi'oposed tngories of strength and stiffness were
verifiéd experimentaily by condueting tests eﬁ 15 simple and 44
twa-span contimwus rectangular reinforced concrete beams with
web roinforcemsnt. The variables ineluded in the investigation
were the size of the speéimen,, the pereentage of longitudinsl and
web reinforcement, and the load configuration, The oompuﬁed '
deflections were found to compare well with the actual deflections
upto 8(:% to 90% of the‘ failurd loads It was found that continuous
beams with normal peraentagesor steel exhibited a rotation oapaoi’oy
_surﬂeient for the dovolopmem of cmshing moments at all eritiecel
socticms. : i'he test reaults agrged Teirly well with the ultimate

loads in alJ. oases.v



