
PIper No. 210, Bull. lSET Vol. 17 Nil- S, September 1980 pp. 21-26 

DUCTlLlTY8EHAVIOVIt 01' A UINft)IlCBI)CON<lRBl'EI'RAME 

. L R. GUPTA1, BRIJB811 CHANDIIA. AIID A,R. CHAND.AIII"".ANI 

IDtroducdOD 

The behaviour of .tructures during a KrODg motion earthquake is not linear and a large 
amount of energy is absorbed by the structure through its nonlinear deformation be fore 
failure. Therefore, an important consideration in the design of earthquake resi,tant 
.tructure. il provision of ductility in addition to strength. It is estremely important to enlure 
that in the extreme event of a structure being loaded· near to failure, it has a capacity to 
dillipate energy through itl ductile deformation •• 

Several code. (I, 3, +) feeommend dtfleCtion ductility factor of the order of 3 to 5 for 
ductile reinforced CODCrete .truetur... However, very few attemptl have 10 far been made 
to determine whether lOch structures can actually aehievethis ductility and whether the 
straina in Iteel and concrete in iIIe section of the memben are within tbe allowable limit. at 
thil value of ductility. 

lhere are leveral definitions of ductility based on Itrain, IItoflection or curnture. Even 
among the various d<finitions, deflectiee (\uctility hal lIfoen interpreled differently by different 
inveltigators. In tbe present!ltwly, tbe deftRli ..... c\aclility factor i. clt!fined al the ratio oftbe 
lateral deftection of frame, A. jUlt prior to the formation of a mechanism to its yield deflec
tion, A,. The -yield deflection is arbitrarily cbosen a. the interHctWn .paint of tangentl 
drawn from tbe origin anu uhimate load point of the lateral lead -deftection cur"., (Fiig. I). 
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Fig. 1 Lateral load deftection curve 

Teat Frame 

A reinforced ~oncrete .trong columnweMt beamfranie designed for vertielli toad only 
il chosen lor tbee'xpttimentlll'ltudy.'fhe overall mOl ofeotu_ and beam·_tions .... 
10 em x 15 em and 10 criiX UlcnlTelptctivectively. Oliere\l "eight and <!ft'eeIlve, ~an 0( 

frame. are 99 em Rnd 91.+5 em respectively .. 'The ""tails • ." .st\own in+1If. 2. Ttoe 
properties of coner"t. and steel used in the frame are .1 follows: 

.\ D<part",ee' ofOi.ll'En ...... rinll', pujab.AlJtcuiftJl'lll 0..-.,., Labia ... 
2 OetMttm .. 4f.tAaquwu....... r I, lJD\v_ity of &oor .... '-.. ..... 












