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Nonlinear FE Analysis of Reinforced Concrete Panels

subjected to In—plane Force
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Abstract

Reinforced concrete structures subjected to in—plane force exhibit strong nonlinear
behaviour due to complex material properties, cracks, interactions between concrete
and steel and shear transfer exists in crack surface. Especially if there is crack
formations, nonlinear behaviour increases. Thus the prediction of nonlinear behaviour
of reinforced concrete includes failure or crushing is very difficult task. Various
constitutive equations for concrete stress—strain relationship to predict nonlinear
behaviour of reinforced concrete have been proposed. But the study for reinforced
concrete analysis model using plastic material model is still demanded. So the purpose
of this research is to formulate standard 8-—node shell element using plasticity material
model for concrete and to analyze nonlinear behaviour of RC panel subjected to
in—plane force.
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Loading Ratio Longitudinal Steel Transverse Steel Concrete

Panel NO. , ,

Ti0g:0y Pa fl Py f.;/ fc ﬁ
PV10 1:0:0 0.01785 276 0.00999 276 145 1.26
PV11 1:0:0 0.01785 235 0.01306 235 156 1.30
PV12 1:0:0 0.01785 469 0.00446 269 16.0 1.32
PV19 1:0:0 0.01785 458 0.00713 299 19.0 144
PV20 1:0:0 0.01785 460 0.00885 297 19.6 1.46
PVv21 1:0:0 0.01785 458 0.01296 302 195 1.46
PVv22 1:0:0 0.01785 458 0.01524 420 19.6 1.46
PVv23 1:-0.39:-0.39 0.01785 518 0.01785 518 20.5 149
PV25 1:-0.69:-0.69 0.01785 466 0.01785 466 19.2 145

Pv27 1:0:0 0.01785 442 0.01785 442 20.5 1.49
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PV11 3.56 3.68 0.97 0.97 goon
PV22 6.07 6.20 0.98
PV23 8.87 8.82 1.01
PV25 9.12 8.37 1.09 1.02 goon
PVv27 6.35 6.88 0.92
PV28 5.81 5.25 1.11
PV10 3.97 4.27 0.93
PV12 3.13 2.94 1.06
PV19 3.95 4.00 0.99 0.98 goon
PV20 4.26 441 0.97
PV21 5.03 5.34 0.94
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