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Abstract: The finite element method owes its progress in research to technological development, however there are still 
problems to solve, especially in relation to the uncertainty and variation in design parameters, these include external forces, 
material’s properties, geometric properties, etc.  
The model of finite element mesh becomes a random field, each node in the random field corresponds to a random variable 
or a random vector, it is estimated the average and variance for the first and second order moments and establishing the 
correlation function whereby full covariance matrix and calculate the coefficients of variation which establishes a 
quantification of the variation in the variables. 
In the case of this work a finite element analysis was conducted on a beam in cantilever Euler Bernoulli, discrete by 11 
elements of which two to nine nodes have critical points caused by two drillings. Additional adjustment to parameters were 
made and then contrasts with the results of an adjustment of parameters with Bayesian approach, for which it is estimated the 
MAC (modal assurance criterion) was conducted. The materials variations were also considered. 
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1. Introduction 
 
People engaged in research have always tried to describe reality through models, which can be deterministic, 

probabilistic, conceptual, etc., However, and despite efforts it is difficult for a model to capture all the factors and effects 
involved in the reality that wants to represent, as a result become important methods for making adjustments to the 
parameters that allow a model as close as possible to the information obtained from a real system by experiment, and then use 
that model for future predictions or decisions. 

For the finite element method (FEM), which is defined as a numerical method for solving systems of partial 
differential equations, it is necessary to adjust the parameters after applying it to try to minimize the error itself of numerical 
methods. The FEM became popular with the development of technology, and is used significantly in solving dynamic 
problems to find the natural frequencies and modal properties in general, this has led to develop methods for setting 
parameters, Velez et al (2008) conducted a literature review in which mathematical methods have different parameter setting 
both deterministic and stochastic or fuzzy. Marwala (1997, 2010), published a book in which he presents in 10 chapters, ten 
different ways to adjust the finite element model using computational intelligence, this book was made an experiment by 
Marwala (1997, 2010), with a beam and presents it in his book again, this applies a Bayesian approach to parameter 
adjustment method with a Monte Carlo Markov chains and measures the efficiency of their method with the MAC (modal 
assurance criterion). For this work takes the beam used by Marwala to adjust the parameters minimizing the square error 
between the data of finite element model with the actual data submitted by Marwala also a comparison of model results with 
the experimental data with the MAC. 

 
 

2. Fundamentals 
 

 The finite element method is used as a numerical method for solving systems whose behavior is described by 
constitutive equations of physics, in the case of structural systems, specifically a beam, taking the theory of Euler - Bernoulli, 
which gives the name the type of beam element is used. This theory considers only the bending deformation (Logan, 2008), 
the bending moment and shear force are related to the role of transverse displacement through: 
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