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ABSTRACT

The purpose of this study is to investigate the inelastic behavior and ductility capacity of reinforced concrete
frame subjected to cyclic lateral load and to provide result for developing improved seismic design criteria. A
computer program named RCAHEST(Reinforced Concrete Analysis in Higher Evaluation System Technology) for the
analysis of reinforced concrete structures was used. Material nonlinearity is taken into account by comprising tensile,
compressive and shear models of cracked concrete and a model of reinforcing steel. The smeared crack approach is
incorporated. The strength increase of concrete due to the lateral confining reinforcement has been taken into account
to model the confined concrete. In boundary plane at which each member with different thickness is connected, local
discontinuous deformation due to the abrupt change in their stiffness can be taken into account by introducing
interface element. The effect of number of load reversals with the same displacement amplitude has been also taken
into account to model the reinforcing steel. The proposed numerical method for the inelastic behavior and ductility
capacity of reinforced concrete frame subjected to cyclic lateral load is verified by comparison with reliable

experimental results.
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Table 1 Correlations of damage index with damage

state
Minimum value of damage index
Damage state Stone and | Williams

Park et al. Taylor et al.

Repairable
Jamage 0.10 0.11 0.12

Irrepairable
damage 0.40 0.40 0.39
Collapse 1.00 0.77 1.28
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& Ao2A AGAH S ARE4L Table 37 20h Concrete Steel
: . No. of bars &
Section fe / Y bar dia. Hoops
(MPa) | (MPa) (mm)
Actuator < B3 B5 -
c2 c c2 % Cogllmn 4414 @1275m;]m
B2 B4 -+ Column 8 mm
18 Cycles . S C2 4412 @ 75 mm
250 c2 c c2|e Beam TOP : 2 # 16 6 mm
) B1 B1 -+ Bl BOT L2 # 16 @ 75 mm
Eﬂzso o Bearn TOP:2#16 | 4
Columns c1 c1 cife B2 40.2 400 | BOT : 21#;11((5), @ 75 mm
250 _[ Beam TOP :2#12 | 6mm
@300 B3 BOT : 2 # 14 | @ 75 mm
} | Beam TOP : 2 # 18 6 mm
Beams 3000 3000 (unit: mm ) B4 BOT :2#16 |@ 75 mm
Beam TOP : 2 # 14 6 mm
Fig.1 Test specimens B5 BOT :2#14 | @7 mm
Table 2 Damage index of element level
I Failure criterion Damage index
tem (&) ( D.IL,)
Compressive l4p. f, e 2 — ¢
Concrete . sk —m 1—(———g)?
Shear 0.004 + S e 2¢,
. 2e,— &, 2
Steel Tensile 0.10 1—( e )

* Ps = Transverse confining steel ratio

€ sm = Steel strain at maximum tensile stress
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f yh = Yield stress of the confining steel

f cc = Confined concrete compressive strength
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Fig. 2 Finite element mesh used for analysis
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