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ABSTRACT

Existing microplane models for concrete use three-dimensional spherical microplanes in the analysis of
two-dimensional planar members as well as three-dimensional members. Also, they do not accurately describe the
post-cracking behavior of reinforced concrete in tension—compression. In this study, a new microplane model is
developed to overcome the disadvantages of the existing models. Instead of the spherical microplanes, the proposed
microplane model uses disk microplanes involving a less number of microplanes and two-dimensional stresses and
strains. As the result, the proposed model is more effective in numerical calculations. Also, the concept of the strain
boundary is introduced to describe accurately the compressive behavior of reinforced concrete with tensile cracks in
tension-compression. The validity of the proposed model is verified by comparison with existing experiments. In this
paper, the microplane model and the numerical techniques involved in the finite element analysis are described in detail.

Keywords : microplane model, planar member, strain boundary, finite element analysis.
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Fig. 2 Stress—strain relations of existing micro- 'plane
model: (a) Volumetric; (b) Deviatoric; and (c)
Tangential stress—strain relations

Fig. 3 Reinforced concrete in tension—compression
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Fig. 4 Proposed disk microplanes
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Fig. 14 Comparison of anaytical predictions and test
results for shear panel PV12 (Vecchio 1981):
(a) Shear stress strain; (b) Principal compressive
stress strain; (c¢) Principal tensile stress strain
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Fig. 15 Finite-element model of reinforced- concrete
shear wall tested by Lefas et al. (1990)
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Table. 2 Loading conditions and material properties of shear walls tested by Lefas et al. (1990)

tCubeth Reinforcing steel (Zone 1) Reinforcing steel (Zone 2)
Wall | Axial >

load fcu fxy Osx fyy Osy fxy Os fyy Ogy

(kN) (MPa) (MPa) (%) (MPa) (%) (MPa) (%) (MPa) (%)

SW21 0 428 520 0.3 470 2.1 520 12 470 33

SW22 182 50.6 520 038 470 2.1 520 12 470 3.3

SW23 343 478 520 0.8 470 2.1 520 12 470 3.3
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