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ABSTRACT 

Phase-field modeling of fracture is a very promising approach which has gained popularity 
within the last decade.  Phase-field modeling is capable of simulating complicated fracture 
processes, including crack initiation, propagation, merging and branching in a unified 
framework without the need for ad-hoc criteria and on a fixed mesh [1]. Various types of 
noise exist in the procedure of experimentally determining the mechanical properties of a 
material. In particular here we focus on cementitious mortar. In addition, due to the presence 
of heterogeneities, the experimental results of different specimens have a low repetitiveness. 
This leads to the uncertainty in the mechanical properties of the cementitious material, which 
in turn affects the accuracy of phase-field modeling of fracture modeling. Therefore, the 
objective of this work is to apply the probabilistic analysis to provide an efficient and 
reliable parameter identification for phase-field modeling of fracture.  
 
The Bayesian approach in a probabilistic setting is adopted to identify parameters which are 
described as random variables - also called the prior model. Then the experimental 
measurements updates the probabilistic description to the-so called posterior model, thus 
giving the parameter estimates [2]. Extracting information from the posterior model is 
challenging.  Markov chain Monte Carlo (MCMC) is a reliable approach to estimate the 
posterior probability density function, however, it needs a large amount of samples to 
achieve convergence for nonlinear cases, thus resulting in high computational cost.  This 
problem can be improved by involving a polynomial chaos based approximation.  
Alternatively, a more efficient approach called linear Bayesian update, which is based on 
conditional expectation, enables a direct algebraic way of computing the posterior 
distribution, avoiding the sampling procedure. Hence, the computational cost is greatly 
reduced but the accuracy is guaranteed. The results will be compared with the results from 
polynomial chaos based MCMC .  
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