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i Constitutive relationship for RC? 3
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Constitutive relationship for composite section? 4
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Axial strain at a given beam depth (Bernoulli)
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Axial strain at a given beam depth (Bernoulli)
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Return Mapping at layers (1D case) 8
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At each layer of the cross section
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Solution - Return Mapping (1D case)
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At each Gauss point
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. Loops in the solution procedure 11
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_,Loop on loading (for) Level of the loop
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A Structure of a NL FE code 12
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Graphical interpretation
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Summary .,
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- Reduced number of assumptions
- Physically based section model

- Reinforcement scheme

- Reinforcement ratio

- Currently planar frames only
- High computational cost

Concrete crushing— § : : ‘

- 1D constitutive laws vs. experiments
- Extended parametric studies
- Local stresses, section states ——_|

Cross sectional height

| L 1 1 L L L I L L 1
U400 300 200 100 0 100 200 300 400 500 600
sigma [MPal]

Future extensions

- Shear failure (Timoshenko layered beam),
- Stirrups vs. concrete strength, 3 g
- Bond slip effect,

- Damage coupled to plasticity,

- 3D extension (material fibers),




Applications — Planar Frame, Dynamics 14

Eurocode 2 vs NBR6118
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EUROCODE based design

Loads(kKN/m) Dead  Live  Total
Floor Beamzs 43.2 18.0 522
Roof Beams 43.2 6.0 46.2

NBR 6118 based design
Floor Beamzs 18.7 12.0 247
Roof Beams 18.7 6.0 21.7
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Applications — Planar Frame, Dynamics 15
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Deformed configurations at t = 2 sec (displacements x 10)
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Applications — Planar Frame, Dynamics 17

Eurocode 2 vs NBR6118

Deformed configurations at t = 2 sec (displacements x 10)
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Left column removal, bending moment evolution
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