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• According to MC2010 the tensile behaviour and fracture mode I parameters are determined from the

residual flexural strength parameters, fRj, obtained by performing three-point notched beam bending

tests (3PNBBT)
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sampling in different regions of the response
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Global fitting module (GFM) Parameter updating module (PUM)
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▪ Theoretical aspects – underlying algorithms

• Executes the main fitting procedure

• Nonlinear least square fitting (NLSQ) algorithm

• MPFit library implemented in C language

• Based on the MINPACK-1 fitting library

• Boundary constrained fitting

GFM

Matos LPM, Barros JAO, Ventura-Gouveia A, 

Calçada RAB. “A new inverse analysis approach for 

predicting the fracture mode I parameters of fibre 

reinforced concrete.” 

http://dx.doi.org/10.1016/j.engfracmech.2021.10761
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PUM

• Modifies the optimized variables and limits

• Update is based on the force deviation error between numerical and 

experimental curve

• Ensures that a global solution is found
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▪ Theoretical aspects – simulation of the numerical response

• M – q flexural model

Linear behaviour

Multi-linear tensile relationship

• Imposed rotation

• Neutral axis (NA) position is sought based on force equilibrium

• Root finding  algorithm is used to optimize this step

Barros JAO, Figueiras JA. “Flexural behavior of SFRC: 

testing and modeling”. J Mater Civ Eng 1999;11(4):331–9. 

http://dx.doi.org/10.1061/(ASCE)0899-1561(1999)11:4(331).
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• 3PNBBT

Salehian H. “Evaluation of the Performance of Steel Fibre Reinforced 

Self-Compacting Concrete in Elevated Slab Systems; from the 

Material to the Structure”. PhD thesis, University of Minho.
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• RPT-3PS

Salehian H, Barros JA, Taheri M. “Evaluation of the influence of post-cracking response of steel 

fibre reinforced concrete (SFRC) on load carrying capacity of SFRC panels”. Constr Build Mater 

2014;73:289–304. http://dx.doi.org/10.1016/j.conbuildmat.2014.09.043
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Barros, J.A.O. et al., “Blind competition on the numerical simulation of steel fibre

reinforced concrete beams failing in shear”, fib Structural Concrete Journal, 2021. 

http://dx.doi.org/10.1002/suco.202000345

http://dx.doi.org/10.1002/suco.202000345
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▪ 4. Conclusions

▪ COFIT is a practical, efficient and robust inverse analysis tool

▪ Results from 3PNBBT and RPT-3PS can be used

▪ COFIT shows a very good performance, and the values obtained for the multi-linear softening 

diagrams were consistent with the material characteristics;

▪ Runtimes:

• 3PNBBT – 1 to 2 minutes;

• RPT-3PS – 4 to 6 minutes;

▪ Results are not affected by the initial values provided by the user, demonstrating the robustness 

of the automatic variable updating procedure;

▪ COFIT proved to be more accurate and faster than FEM-based approaches.
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