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A Minimization Procedure for the Determination of SFRC Tensile Behaviour

1. Problem Definition 4. Optimization Procedure
Steel Fibre Reinforced Concrete (SFRC)

Objective “Plain concrete with addition of discrete

steel fibres” Generalized Pattern Search method enhanced
| | with quadratic interpolation or minimum

Characterize the tensile . :

behaviour of Steel FEibre Frobenius norm models and the use of simplex

Reinforced Concrete (SFRC) F - gradients (code SID-PSM).

|

[ Initialization ]
Main advantage of SFRC

Include SFRC tensile behaviour into analyses where minm; (x) = f(x,) + g,z(x —x5) + (x — x)TH, (x — x3,)

the behaviour and the load capacity of structures are L
evaluated (e.g. punching of flat slabs). mlnlmlgatlon of * minimum Frobenius norm models
quadratic models « quadratic interpolation

* regression models

Main Purpose

Yes

2. Adopted Methodology Success?/

Inverse Analysis based in Bending Tests on notched beams and round panels.

Bending Tests Experimental Load-Displacement Curve

FA

C
F R .. .
positive basis ordered
> by simplex gradients

Easy to perform
experimentally | °
Assume o-w Theoretical Load-Displacement Curve
Relationship Parameters

o/t F

[ Updates

Test for

. a, < 10712 or maximum iterations = 20 x 103
ending

~
Apply inverse analysis to compute o-w parameters that minimize

the error, € , between the Load-Displacement curves
- /
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5. Results

4 . :
Numerical behaviour adequately

approaches the experimental

Notched Beams Round Panels . results >
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The SFRC tensile behaviour can\

be include in other analyses
(e.g. punching of flat slabs)

Deflection (mm) CMOD (mm) \_ )
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Minimum error values Minimum error values
Notes:

- - m Mean test corresponds to the experimental results

o m |.A. corresponds to the inverse analysis results
g (%) 3.8 e (%) 3.6 m The number after F corresponds to the fibre volume
contents.
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