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Motivation 

The performance of fiber-reinforced concretes [1, 2] is classified on the basis of displace-

ment-controlled flexural tensile tests, whereby the centric tensile stress-strain relationship 

can only be inferred indirectly due to the resulting flexural compressive stresses. Centric 

Tensile tests are not an option, as it is costly and error-prone. The numerical determination 

of the unknown material behavior as the cause from the load-deformation data of a bending 

tensile test is called inverse analysis. 

 

The definition of an inverse analysis in the context of fiber concretes and the already de-

veloped algorithm is presented in [3]. The parametric description of the material behavior 

is based on so-called "non-uniform rational B-splines" [4]. 

 

The aim of the thesis is the further development of the already existing algorithm for the 

inverted analysis of steel fibre concretes, which can be generalized to fibre concretes. 

 

For this purpose, the following procedure is aimed at: 

 

 

1. Assumption of a material characteristic curve σ(ε) and calculation of the moment-cur-

vature line M(κ) by iteration of strain-planes in the cross-section 

2. Computation of the load-deformation line F(w) of a bending tensile test on a single-

span beam from the moment-curvature line M(κ) using the principle of virtual forces 

3. Recalculation of the moment-curvature line M(κ) required for a given load-deformation 

line F(w)  
4. Recalculation of the material characteristic curve σ(ε), which is required for the moment 

curvature line M(κ) resulting from 3. 

 

5. Validation of the results with an independent engineering model or FEM to describe 

the stress distribution at cross-section level 

 
The following figure visualizes the computation process 

about:blank
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Workflow 

- Further development of the algorithm in close cooperation and coordination with the supervisor 

 

Knowledge 

• Python, Basics of Numerical Programming 

• Finite Elemente Method 

• Willingness to learn 
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