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1. Introduction 

 Identification of fracture parameters represents a challenging task since these parameters are 

strongly influenced with the microstructural defects and heterogeneities. Moreover, sophisticated 

fracture models cannot provide reliable responses with unreliable choice of parameters. 

In this work, we present the identification of parameters by solving an inverse problem using 

Bayesian statistical inference [1]. 

2. Methodology 

2.1. Fracture model 

 The fracture model is based on discrete lattice representation of the domain, where Timoshenko 

beams are used as cohesive links and Voronoi cells are used as grains of the material [2]. 

Embedded strong discontinuities [3,4] are positioned in the middle of beam elements where failure 

naturally occurs. 

 

 
Figure 1. Kalthoff test simulation 

 

Total failure is happening by progressive failure of adjacent beam elements, like shown in Kalthoff 

test example (Figure 1). In this test, the dynamic impact on the pre-notched plate is causing the 

initiation and propagation of the inclined crack from the tip of the notch. 
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The model has two failure modes, where mode I represents tensile crack opening, and mode II is 

for shear failure. Fracture parameters for the chosen model are maximal stress and fracture energy 

for both failure modes. 

2.1. Stochastic parameter identification 

 We use the Bayesian inverse method to identify the unknown input parameters. In the 

case when parameters cannot be measured directly from the experimental test, or the 

testing procedure is unavailable, indirect measurements can be used for identification of 

such parameters. This is often the case with fracture energy, as unreliable and unavailable 

input parameter. The proposed methodology allows us to measure certain response of the 

sample or structure and by using Bayesian stochastics and the FEM model we can identify 

the desired parameters (Figure 2).  
   

 
Figure 2. Identification procedure 

 

The stochastic Markov Chain Monte Carlo method is employed for the identification of fracture 

parameters. Moreover, we use polynomial chaos expansion model for reducing the computational 

cost of Monte Carlo procedure.   

3. Conclusions 

Unavailable and unreliable parameters represent a difficulty in solving engineering problems where 

unreliable response due to lack of knowledge of parameters can be expected. In this work, we show 

the procedure for indirect identification of parameters which uses Bayesian stochastics, numerical 

model and measurements and can provide us with more reliable responses. 
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