Mathematics and Mechanics

B of Solids and Structures

Scientific challenges and methodologies for future societal development

Assessment of fracture properties through Wedge
Splitting Test and Inverse Analysis.

llias Psilakis & Vladimir Buljak

University of Belgrade
/) Faculty of Mechanical Engineering
5 E
g

RE-FRACTURE2 MARIE CURIE

This project has received funding from the European Union’s Horizon 2020 research and innovation
programme under the Marie Sklodowska-Curie grant agreement No 955944 - RE-FRACTUREZ2.

ITN EID PROJECT




INntro & contents

Inverse Analysis
Wedge Splitting Test
Numerical Simulation

Basic sensitivity-parametric
analysis

Minimization of objective
function

Results



Intro

Inverse Analysis procedure

Parameters identification
(experiment selection)
Computed
Counterparts
Numerical model
(FEM simulation)

Sensitivity analysis
(measurable quantities — variation of parameters)

Measurable
Quantities

Discrepan

Objective function - Minimization

~ MINIMIZATION



Wedge Splitting Test — experimental configuration
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Digital Image Correlation measurements
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FE Model

Horizontal Disp.

Elasto — Plastic Model

Yield function of Lubliner et. al. (1989), with the
modifications proposed by Lee and Fenves (1998)
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FE Model
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Sensitivity

Sensitivity — parametric analysis

Changing Young Modulus E Chanqing the ultimate tensile strength f,
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Sensitivity

Softening Curve parametrization
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Sensitivity

Sensitivity — parametric analysis

Changing the softening curve
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Optimization Algorithm
Nonlinear Least Squares
(NLS)

» Parameters

1) Young Modulus

2) Tension strength
3) Fracture energy
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EXPERIMENTAL COMPUTED
5000 B GF :
Mix Type  E [GPa] GF [J/m"2] E [GPa] [I/m"2] FT[Mpa]| °© experimental
MH5 19.7 228.11 18.6 232.9 1.5 _Computed
MH15 22.1 304.81 22.5 303.6 1.8
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