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Research for the analysis of reinforced concrete structures are being carried out by using different complicated

methods (e.g. 2-D or

3-D Analysis) with distributed crack, smeared crack approach, etc. These approaches generally

consume lot of computational time. In this paper, simple method for analysis using sectional properties of moment-
curvature relationship is used to developed a program for the analysis of reinforced concrete members. Displacement
control algorithm with inelastic material properties are implemented. The unloading of both concrete and reinforcement
is assumed such that no residual stress exist when strain becomes zero. This assumption is adopted as the first step of the
implementation for simplicity. In future, more realistic unloading criteria will be implemented. This program is applied
to compare with experimental results of a column[1,2] under cyclic loading, that had PPC panels used as form work.
The PPC panel was made of high strength concrete (500kgf/cm®) whereas the core was made of normal strength

concrete(240kgf/cm?). Analysis of both monotonic and cyclic cases are presented.

2. The Material Properties

For concrete, three different material properties were used as
shown in Fig. 2 and 3. Perfect bond between PPC panel and core
concrete has been assumed. For the PPC panel and the cover concrete,
compression stress-strain diagram with less ductility is assumed and
for the core concrete, compression stress-strain diagram with higher
ductility is assumed. For reinforcement in tension lower apparent
yield strength ( f} = 90% of the actual yield stress) and higher slope

(0.01E, ) has been assumed[3] to take care of tension stiffening effect.
In compression, nominal slope (0.001E; ) is assumed after actual yield
stress for stability in the analysis.
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assumption that no stress is retained when strain becomes zero for both concrete and reinforcement.

In the final stage, failure as observed in the experiment could not be obtained possibly because the buckling of
reinforcement in compression is not properly simulated as observed in the experiment. Adoption of more realistic curve
for reinforcement in tension after ultimate strain might also provide better results in the final stage.

4. Conclusions
From analytical results shown in Fig. 6 and 7, it can be concluded that simple method of analysis using sectional

properties with proper implementation of confinement of concrete, tension-stiffening effect, unloading path can simulate

good results for cases of bending failure. However, it could not simulate the failure in the final stage. The cyclic

behavior as simulated in Fig. 7 is different from the experimental results shown in Fig. 5. At present work on

implementation of advanced inelastic unloading paths to simulate more realistic cyclic behavior for reinforced concrete

elements is in progress.
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