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ABSTRACT 

The prOVision of 1514326-J 976 on maximum tensjon steel ratio for 
reinforced concrete flexural members is reviewed. This provision intends 
to provide curvaturt: ductility of " assuming unconfined concrete. However t 
a discrepan~y exists in the method by whim this provision is arrived at. 
A procedure is described herein to calculate the maximum tension steel 
ratio that ensures a specified value of curvature ductility. Simple empirical 
expressions are proposed for the maximum· tension steel ratio, Whidl 
ensure curvature ductility of ,. 

INTRODUCTION 

The philosophy of earthquake resistant design requires that a str.ucture should 
be capable of surviving a severe earthquake without collapse. This requires the 
structure to have. adequate 'ductility. Such structures are subjected to less earth
quake force and are able to· absorb and dissipate seismic energy by inelastic defor
mations. A measure of the ductility of a"'structure is the displacement ductility 
factor, JJ, defined as lJ: 6.u/6.YI where 6.u is the lateral deflection at the ultimate 
condition and IJ. y is the lateral deflection at flrst yield. These displacements 
are measured at a suitable point, for instance at the roof level. ·In a structure 
which is responding inelastically to earthquake excitation,' plastic hinges are formed 
at critically stressed sections of beams and columns. Here, these se,ction!; must 
also have adequate ductility. A measure of the ductility ·of a section subjected 
to flexure or combined flexure and axial load is the curvature du,:tility, which 
is defined as the ratio of ultimate curvature (. ) attainable without significant 

, . .' u 
loss of streng1h, to the 'curvature co.rresponding to first yield at. the ten~ion rein
forcement ('y)' Typical values of the displacement ductility factor,~ ,for reinforced 

concrete sttuctures range from 3 to , (Ref. 9). This requires the sections at 
the plastic hinges in beams and column bases to have curvature ductility ranging 
from 12 to 20, i.e., 'J 'y ~ 4~ (Ref. 6). However, reinforced concrete flexural 

members may be designed for curvature ductili~y of 5, assuming concrete as un
confined (Refs. 6, 7 and (0). Confined concrete has a higher value. of crushing 
.strain ,which increases curvature quctilfty significantly., Since concrete is always 
confined with transverse reinforcement near the column face where the plastic 
hings forms, the actual curvature ductility will be significantly greater than that 
calculated by assuming the concrete as unconfined. 
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