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1. Problematika práce
The submitted work is dealing with the stress state of prismatic bars of simply connected non-circular
cross-section under conditions of free torsion. Solution for a bar of the circular profile is shown in the
introduction. Analytical solutions for the cross sections in the shape of an equilateral triangle and
rectangle are analyzed in detail in the next section. The results of this part of work are used to verify
the accuracy of own developed numerical FEM model, software written in PYTHON program.
Numerical results obtained using this own software are compared with results gained by program
ANSYS for other proper non-circular cross-section. The work is time-consuming and very
demanding from the professional viewpoint.

2. Dosažené výsledky
The main goal was to create its own FEM software written in Python and own mesh generator for
basic cross-sections. This goal was achieved. I see the important practical contribution of the
submitted work, which consists in the fact that solving computationally difficult problem of free
torsion of bars of non-circular cross-section is possible using software in freely available Python.
Commercial use of other software available to address these problems requires considerable financial
resources.

3. Původnost práce
The presented work is part taken from accessible literature. Theory of free torsion of bars with non-
circular profiles, which is incorporated herein shows that the formulation of the problem leads to
finding the stress function which satisfies inhomogeneous second order partial differential equation
and is completed by boundary conditions.
An important portion of the work is original. Own executable FEM software, which is included in
Appendix 2, is a valuable result of this work.

4. Formální náležitosti práce
Work has very good logical structure. In the introduction it is formulated the main goal of work
followed by analysis of available analytical solutions. The conclusion summarizes own results.
The work is written clearly, exterior form, figures etc. are at the required level. I will mention only
some typing errors:
p. 16, eqn. (37), must be a, b instead of b, h.
p. 40,the last line, should be 0 instead of 10.
I must criticize the author`s incorrect or incomplete bibliographical references [3], [5].

5. Dotazy na studenta
In the thesis, proposed theory considers, cross-sections are free to warp (deplane). Why is the bar
restrained (fixed in all directions) on the right hand side (see p. 40, 41)? Is it not possible to fix just
the rotation and let the warping free?

Is it possible to analyze other types of cross sections in your Python application?

6. Celkové zhodnocení práce
I consider the Master`s Thesis of Miss Tea Tutiashvili as highly successful. The work fully meets the
submission.
I recommend the thesis for defense
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1. Problematics of thesis
The submitted work is dealing with the stress state of prismatic bars of simply connected non-circular
cross-section under conditions of free torsion. Solution for a bar of the circular profile is shown in the
introduction. Analytical solutions for the cross sections in the shape of an equilateral triangle and
rectangle are analyzed in detail in the next section. The results of this part of work are used to verify
the accuracy of own developed numerical FEM model, software written in PYTHON program.
Numerical results obtained using this own software are compared with results gained by program
ANSYS for other proper non-circular cross-section. The work is time-consuming and very
demanding from the professional viewpoint.

2. Achieved results
The main goal was to create its own FEM software written in Python and own mesh generator for
basic cross-sections. This goal was achieved. I see the important practical contribution of the
submitted work, which consists in the fact that solving computationally difficult problem of free
torsion of bars of non-circular cross-section is possible using software in freely available Python.
Commercial use of other software available to address these problems requires considerable financial
resources.

3. Originality of thesis
The presented work is part taken from accessible literature. Theory of free torsion of bars with non-
circular profiles, which is incorporated herein shows that the formulation of the problem leads to
finding the stress function which satisfies inhomogeneous second order partial differential equation
and is completed by boundary conditions.
An important portion of the work is original. Own executable FEM software, which is included in
Appendix 2, is a valuable result of this work.

4. Formal essentials of thesis
Work has very good logical structure. In the introduction it is formulated the main goal of work
followed by analysis of available analytical solutions. The conclusion summarizes own results.
The work is written clearly, exterior form, figures etc. are at the required level. I will mention only
some typing errors:
p. 16, eqn. (37), must be a, b instead of b, h.
p. 40,the last line, should be 0 instead of 10.
I must criticize the author`s incorrect or incomplete bibliographical references [3], [5].

5. Questions to student
In the thesis, proposed theory considers, cross-sections are free to warp (deplane). Why is the bar
restrained (fixed in all directions) on the right hand side (see p. 40, 41)? Is it not possible to fix just
the rotation and let the warping free?

Is it possible to analyze other types of cross sections in your Python application?

6. General revaluation of thesis
I consider the Master`s Thesis of Miss Tea Tutiashvili as highly successful. The work fully meets the
submission.
I recommend the thesis for defense
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