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Abstract

Concrete plasticity models for the analysis of reinforced concrete members in plane
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As crushing

Finite element analyses using the
multiple failure criteria, nonlinear

and damage models. It addresses strength

The proposed plasticity model for reinforced concrete provides a

rotating—crack and fixed-crack plasticity models are compared.
finite element analysis

enhancement under multiaxial compression, dnd tensile cracking damage. The model uses
Keywords : unified method, plasticity, damage model,

multiple failure criteria for compressive crushing and tensile cracking. For tensile cracking

failure criterion, the Drucker-Prager and the von Mises models are used for comparison.
The model uses new and existing damage models for tension softening. tension stiffening,
unified method are compared with existing experimental results. To verify the proposed
crushing and cracking plasticity models, the experiments have load capacities governed

either by compressive crushing of concrete or by yielding of reinforcing steel.

and compression softening due to tensile cracking.

unified approach combining plasticity theory

stress are studied.
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Table 1 Loading conditions and material properties of
shear panels tested by ecchio(1981)

Concrete

& | fa
(MPa)| (%) |(MPa)|(MPa)| (%) | (%)
PV10, 0:0:1 11454027 | 276 | 276 | 1.78510.990
PV 121 07051 1160 | 0.25 | 469 | 269 |1.785|0.446
{
1

Panel | Loading Reinforcing steel

D‘xa\ ‘/x\ /‘C t N I)n [)“

up to 3.8 Mpa
PV29| 0:0:
1i-lod

217 1018 | 441 | 324 | 1.785]0.885

Table 2 Loading conditions and material properties of
shear panels tested by Lefas et al.(1990)

Wall [Axial|Cube . ) .
Reinfurcing steel{Zone 1) | Reinforcing steel(Zone 2)
Load |sten.
&N TR T [ 6 o [ £ e T4 |0
OMPasMPar| (%) [(MPa) | (%) [(MPa)| (%) {MPal} (%)
SWorl 0 | dZS 5200 |08 [ 470 | 21 | 520 | 12 [ 470 | 33
QW22 182 | A6 [ 520 | 08 [ 470 | 21 | 520 | 12 [ 470 | 33
Swosl 3 [ 478 1520 | 08 | 470 | 21 | 520 | 12 | 470 | 33

FEAe (A g vl e A, ER 9 AR E
4e 717 15953 25458l 22 ES
stzma] & vehdcl” 4] (1)e) D-P 33 7)50] &
BB A 4o AR Fig. 1], 283 239884
"
/
ud 18 7 =
1. |18 1.0 -0.5 7 o 0.5

1.5
U+ Tailure surtaces Ty,
D-P yield surfaces -
von Mises failure surfaces I

Fig. 2 Drucker-Prager and von Mises failure surfaces in
terms of plane stresses
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Fig. 3 Yield surface function used for crushing failure
criterion
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Fig. 5 VYield surface function used for cracking failure
criterion
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4] 2 4 3 "B 10 12
Tensile strain (x10~ )

Comparison of analytical predictions and test
results for shear panel PV10(Vecchio
1981):(a)Shear stress-strain;(b)Principal
compressive stress-strain.{c)Principal tensile
stress—strain
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Fig. 9 Comparison of analytical predictions and test

results for shear panel PV10{(Vecchio
1981) :{a)shear stress-strain. (b)Principal
compressive stress-strain:(c)Principal tensile
stress-strain
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Fig. 11 Reinforced concrete panel beam W2 tested by
Cervenka(1972)
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Fig. 12 Comparison of analyses and Experiment for
panel beam W2(Cervenka 1972)
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shear wall tested by Lefas et al.(1990)
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