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Three-point bending is an important test for various parameters in material science. In [1] we 
have developed simple layered model for correlation between the loading (force) and the ver-
tical displacement. In [2] we have presented stochastic properties of the load - displacement 
curves resulting from bending tests. In order to validate our layered fracture model we need a 
relationship between the loading force and the displacement. 
Standard displacement model is obtained from the solution of beam differential equation but 
it is valid only in the elastic regime, i.e., up to the peak load. Therefore, an additional term 
has been added to the standard solution, as presented in Equation (1) 
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This equation is named the 'forward' model and has two parameters, force 'P' and fracture 
parameter '𝜅'. Only for the correct values of fracture parameter '𝜅' we obtain the inverse mod-
el that is capable of reproducing the data measured in the experiment. The correct values re-
sult from solving the following nonlinear equation: 

𝑌!(𝑃! , 𝜅!"#) = 𝛿!             (2) 

Values of the correct fracture parameter '𝜅' are depicted in Figure 1a as 'inverse' values.  
 

a)  b)  
 

Fig. 1. Forward and inverse models: a) fracture parameters; b) load - displacement diagrams. 
 
Figure 1b presents experimental results (line 'measured'), results of the forward model with 
some guessed values for the parameter '𝜅' (line 'forward') and results of the inverse model 
(line 'inverse', the one with the correct fracture parameter '𝜅' calculated from the Equation 
(2)). The inverse model demonstrates an excellent agreement with the experimental results. 
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