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Dear Professor Cinefra and Professor Bagassi,  
 
We appreciate your efforts in handling, commenting, and giving us the possibility to revise the thesis. 
We would like to thank you all for pointing out the merit of our work and for recommending the 
award of the Ph.D. at Politecnico di Torino after pertinent revisions are made. We are profoundly 
grateful for the useful criticisms which helped us to improve the quality of our research work. 
 
All the points raised by the Doctoral Examination Committee have been taken into account during 
the revision process of our work. The revised version of the thesis is enclosed to this letter along with 
a list of the main modifications made and a point-by-point reply letter to the Reviewer’ criticisms.  
 
 
Kind regards, 
 
Ehsan Daneshkhah 

Torino, Italy  

September 8, 2022 

Kind regards 
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List of the main modifications made during the revision work 

 A section is added to Chapter 5 in order to provide some details of the implementation of von 
Mises constitutive model for elastoplastic material. 

 Chapter 9 including the summary, conclusions, and future perspectives is added to the end of 
thesis.  

 The tables of DOF for the comparison of ABQ and CUF models are provided for Chapters 3-
6. 

 For the sake of clarification, some explanations have been added to the results. 
 The typos and mistakes have been corrected.   
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Doctoral Examination Committee 1, Professor Cinefra: 

These thesis presents refined nonlinear structural theories for the free vibration and post-buckling 
response of thin-walled beam and flexible plate structures. In this regard, the Unified Formulation is 
employed to obtain nonlinear governing equations of the finite beam and plate elements. Then, 
various assessments are conducted related to the thin-walled beam and flexible plate structures. The 
free vibration response of thin-walled isotropic and composite beams is accurately evaluated, and 
the Vibration Correlation Technique is used in order to investigate the variations of natural 
frequencies in thin-walled laminated isotropic and composite beam structures under compression. 
The physically and geometrically nonlinear analysis of thin-walled beams is also investigated using 
Newton–Raphson linearization scheme with the path-following method based on the arc-length 
constraint. The large-deflection and post-buckling of isotropic and composite plates under axial, in-
plane shear and combined loadings are analyzed considering different strain-displacement 
assumptions, and the corresponding equilibrium curves and stress distributions are presented. 
Furthermore, the effects of load and displacement boundary conditions in the post-buckled laminated 
composite plates are investigated, and the effects of stiffeners are assessed. The results show that the 
present method based on the Unified Formulation can be efficiently used for accurate structural 
analysis, including the free vibration and post-buckling of the thin-walled beam and flexible plate 
structures. 

The manuscript is well written and organized. Some typos are highlighted in the attached pdf and 
some minor comments are provided in order to improve the clarity of the manuscript. Each part is 
clearly introduced and developed and test cases are properly selected and described. Figures and 
Tables are carefully generated and discussed. The Bibliography is rather complete and satisfactory. 
The general evaluation of the work is positive. Nevertheless, the reviewer asks to clarify the following 
point: 
 

Comment 1.1 

Chapter 4: how do you include the compressive load in the free-vibration analysis model? 

Reply 1.1 

The author thank the Reviewer for this concern. The compressive load results in the decrease of 
stiffness of the structure. This effect is considered by the calculation of geometric stiffness of the 
structure. In the presented method, this geometric stiffness contribution is considered for the applied 
loading, and then the free vibration analysis is conducted for the pre-stressed structure. The relevant 
explanation has been added in the first section of Chapter4: 
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Comment 1.2 

Chapter 5: how does the candidate include the von Mises constitutive model for elasto-plastic 
material, as in Chapter 5, in the non-linear models presented in Chapter 2? One of the hypothesis 
declared is constant matrix C. 

Reply 1.2 

The author thank the Reviewer for pointing this out. According to the comment of the Reviewer, a 
section is added to Chapter 5 in order to provide some details of the implementation of model. In fact, 
for this chapter the C matrix is being updated consistently. The relevant section has been added to 
Chapter 5:  
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Comment 1.3 

A final chapter about conclusions and perspectives of this thesis work is missing. For example, is it 
possible to consider plates with stiffeners as those studied in Chapter 4? 

Reply 1.3 

The author thank the Reviewer for the useful comment. According to this comment, the Chapter 9 is 
added to the end of thesis: 
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Also, the author would like to thank the Reviewer for the valuable and detailed comments in the PDF 
file. All the comments in the file have been addressed accordingly, and the typos have been corrected. 
Some points which needed further clarifications from the PDF file are provided in the following: 

Comment 1.4 

What is the length of the beam? P 70. 

Reply 1.4 

The length of the beam is 670 mm. This has been added in the explanations of the figure.  
 

Comment 1.5 

Could you provide a DOF comparison with ABQ? P 101. 

Reply 1.5 

Table 4.35 with the DOF comparison of box, I-shaped, and channel-shaped beams has been added to 
the revised version: 
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Comment 1.6 

Could you provide a figure of the geometry in this case? P 105. 

Reply 1.6 

The author is grateful for the suggestion. The relevant figure has been added: 

 
 

Comment 1.7 

Please, provide the von Mises constitutive model. P 129. 

Reply 1.7 

Some details of von Mises constitutive model is added to the revised version, and are also provided 
in Reply 1.2. 
 

Comment 1.8 

Which model do you identify with the prefix 1? P 136.  
What does it mean the prefix 2? P 143 

Reply 1.8 

The author thank the Reviewer for pointing this out. The prefix 1 before the acronym LD is excessive, 
and is removed in the updated version. Some prefixes before LD are used in Fig. 6.5, which refer to 
the number of elements in the thickness direction of plate structure. In fact, the aim is to assess the 
effects of elements in the thickness direction of plate on the distribution of transverse shear stress. 
The relevant explanation is also added to the text of updated version. 
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Comment 1.9 

According to which convention is it negative? Please, explain. P 193. 

Reply 1.9 

The author is grateful for this comment. A schematic figure of negative shear loading along with the 
relevant literature is shown in the Fig. 6.27: 
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Doctoral Examination Committee 2, Professor Bagassi: 

This thesis presents refined nonlinear structural theories for the free vibration and post-buckling 
response of thin-walled beam and flexible plate structures. In this regard, the Unified Formulation is 
employed to obtain nonlinear governing equations of the finite beam and plate elements. Then, 
various assessments are conducted related to the thin-walled beam and flexible plate structures. The 
free vibration response of thin-walled isotropic and composite beams is accurately evaluated, and 
the Vibration Correlation Technique is used in order to investigate the variations of natural 
frequencies in thin-walled laminated isotropic and composite beam structures under compression. 
The physically and geometrically nonlinear analysis of thin-walled beams is also investigated using 
Newton–Raphson linearization scheme with the path-following method based on the arc-length 
constraint. The large-deflection and post-buckling of isotropic and composite plates under axial, in-
plane shear and combined loadings are analyzed considering different strain-displacement 
assumptions, and the corresponding equilibrium curves and stress distributions are presented. 
Furthermore, the effects of load and displacement boundary conditions in the post-buckled laminated 
composite plates are investigated, and the effects of stiffeners are assessed. The results show that the 
present method based on the Unified Formulation can be efficiently used for accurate structural 
analysis, including the free vibration and post-buckling of the thin-walled beam and flexible plate 
structures. 
The manuscript is well written and its structure is satisfactory. Each section is well organized and 
properly introduced and developed. Figures, Tables and related captions are well finished and the 
bibliography is complete. 
The general view about the thesis is very positive, however minor revisions are needed in order to 
clarify the following points and to fix a few typos. 

Comment 2.1 

In sections 3, 4, 5, and 6 conclusions the author claims the reduction of DoF caused by the use of the 
CUF approach. A table with the DoF comparison between the CUF, the ABQ and the literature model 
could be very useful for the reader (there is one in section 5 for example). 

Reply 2.1 

The author thank the Reviewer for the useful comment. According to the comment of Reviewer, some 
tables have been added to the previous tables. In the revised version, the tables in Chapters 3-6 
including the DOF comparison of ABQ and CUF models are as follows:  
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Comment 2.2 

p. 4-5    please define the tau index. Is it the cross-section index? 

Reply 2.2 

The author thank the Reviewer for pointing this out. In the CUF framework, theories of beam 
structures are defined through the definition of cross-section expansion function Fτ (x,z), where τ is 
expansion function index, and varies from 1 to N. Also, it should be noted that N refers to the number 
of polynomial terms in the cross-section expansion function. The relevant explanation has been also 
added to the revised version.  

 

Comment 2.3 

p. 5       clarify if the Ni functions depend on tau 

Reply 2.3 

The author is thankful to the Reviewer. Ni(y) refers to 1D shape functions related to the ith node along 
the beam axis in y direction. The choice of the axial shape functions Ni is independent of the choice 
of the cross-sectional expansion functions Fτ , leading to significant flexibility in the structural 
modelling. The relevant explanation has been also added to the revised version. 
 

Comment 2.4 

p. 13     I think after eq. 2.6, “lambda” has to be symbolic char (probably in latex the \ is missing) 

Reply 2.4 

The Reviewer is right on that. The mentioned typo is corrected in the revised version. 

 

Comment 2.5 

p. 36   the author shall clarify why he chooses two arbitrary cross sections. The author considers all 
beam clamped, did the author analyse or take in account the effects of different BCs on the 
convergence and validation study? 

Reply 2.5 

The author thank the Reviewer for pointing this out. The thin-walled open cross-section beams and 
the mentioned arbitrary cross-section are selected based on the benchmark beam problems introduced 
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by Chen [88], which has been introduced in Section 3.2. The aim has been providing standard beam 
examples and providing benchmark reference solution for them. Regarding the point about boundary 
conditions effect on the convergence analysis, the author agree with the Reviewer that the 
convergence study could be very problem dependent. This effect has been considered, and for the 
sake of brevity, in Chapter 3, the convergence study for the clamped-free edge conditions has been 
provided in Section 3.3 of the thesis due to the fact that the main assessments of the chapter have 
been focused on this boundary conditions.  

 

Comment 2.6 

p. 47     deviations between the experiments and the CUF are low, but still around the 4-5%, the 
author shall elaborate about the reasons behind those deviations (same comment applies to 
differences between ABQ and the CUF). 

Reply 2.6 

The author thank the Reviewer for this concern. In fact, many factors could result in such deviation. 
For example, there are different environmental, human, and equipment parameters that could play 
role during the extraction of data in different steps of the experimental approach, as in Ref [97], the 
natural frequencies of the beam have been obtained exciting the specimen by means of several 
impulses provided by a non-instrumented hammer and detecting the frequencies using the Peak 
Picking technique using the PZT pickups or Laser sensors. Furthermore, in the computational method, 
the approximation introduced by the kinematics of the problem or FEM analysis could lead to such 
low deviations. Accordingly, the ABQ and CUF models employ different FEM formulations, and are 
based on different structural theories of shells and beam structures. The relevant explanation has been 
also added to the revised version. 

 

 
 

Comment 2.7 

p. 79     “As can be seen in Table” the number of the table is missing. 

Reply 2.7 

The Reviewer is right on that, the mentioned point is corrected in the revised version. 
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Comment 2.8 

p. 96     The author states that the differences between the theories are more significant for the higher 
order. Further elaboration would be appreciated. 

Reply 2.8 

The author is grateful for the suggestion. In Fig. 4.17, the three modes of  CUF 1D model match well 
with ABQ shell models. Although for results of Ref. [155], the same agreement is seen for the first 
two modes, the third mode shows a small deviation with CUF and ABQ models. Different factors 
could result in such deviation, and one possibility could be due to the fact that, when dealing with 
higher modes, the effects of employing different beam structural theories become more visible (as 
highlighted in Chapter 3). In fact, many structural models could miss some of the cross-sectional 
deformations that results in the stiffer structure and higher approximation of natural frequency. The 
relevant explanation has been also added to the revised version. 

 
 

Comment 2.9 

P.98      fix the typo “thin0walled” 

Reply 2.9 

The mentioned typo is corrected in the revised version. 
 
 

Comment 2.10 

p. 108   Further elaboration about the physical explanation of these results would be appreciated. 

Reply 2.10 

The author thank the Reviewer for pointing this out. A relevant explanation has been added to the 
revised version: 
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Furthermore, some explanations on the mentioned mode shapes have been provided for Fig. 4.23 
and 4.24.   

 
 

 

Comment 2.11 

P.136    please clarify what 1LD2 refers to (prefix 1 is not clear). 
P.143    please clarify what 2LD3 refers to (prefix 2 is not clear). 

Reply 2.11 

The author agree with the Reviewer. The prefix 1 before the acronym LD is excessive, and is removed 
in the updated version. Some prefixes before LD are used in Fig. 6.5, which refer to the number of 
elements in the thickness direction of plate structure. In fact, the aim is to assess the effects of 
elements in the thickness direction of plate on the distribution of transverse shear stress. The relevant 
explanation is also added to the text of updated version. 
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Comment 2.12 

P.167 fix the typo “K’arm’a’n” (Latex)  

Reply 2.12 

The mentioned typo is corrected in the revised version. 
 

Comment 2.13 

A final “conclusions and future work” chapter shall be added at the end of the manuscript. 

Reply 2.13 

The author thank the Reviewer for the useful comment. According to this comment, the Chapter 9 is 
added to the end of thesis: 
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