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Computational methods have always affected many engineering fields due to their
enormous potential and ability to facilitate various tasks. This statement is surely true as
far as the research in structures and materials is concerned. In fact, it can be observed that
the body of literature focused on computational and numerical methods for solving various
structural problems and characterizing different constituents and materials is huge. This
proves not only the attractiveness of this broad topic, but also its potential in developing
further advancements in these contexts.

For these reasons, the Guest Editors decided to organize a Special Issue focused on
“Computational Mechanics of Structures and Materials”, to collect innovative investiga-
tions dealing with accurate, reliable, and effective numerical approaches in the field of
both structural mechanics and mechanics of materials. To this aim, a broad scope has
been defined, accepting not only finite element or finite-element-based methods, but also
different computational techniques involving the achievement of solutions characterized
by higher accuracy and reliability. The innovation demonstrated in dealing with advanced
materials and constituents is a positive feature of all submitted papers that contributed to
their acceptance.

Over several months, this Special Issues constantly proved to be a success, attracting
and collecting many interesting submissions. The first heartfelt thanks is directed to all
the authors from many different countries of the world who decided to contribute to
the collection. Specifically, nineteen papers (out of the twenty-six submitted) have been
published, passing through a meticulous review process. Sincere gratitude has to be
expressed to the experts who reviewed the papers in spite of their many personal and
academic responsibilities.

This great achievement has been made possible thanks to the constant support pro-
vided by Ms. Cecilia Zhang, the Section Managing Editor. The Guest Editors would like to
thank her for the commitment given to the Special Issue. Finally, the whole editorial team of
Materials, including the Editors-in-Chief, must be mentioned. They made the management
of this Special Issue possible.

To celebrate the success of this commitment, a brief review of the works included in
the collection is presented, highlighting the main advancements obtained in the field of
computational mechanics.

Gawryluk presented a discussion on the appropriate choice of boundary conditions in
structures subjected to a failure analysis. In particular, the research is focused on a thin-walled
laminated angle column under compression. The results of both experimental and numerical
tests are presented and compared, taking into account different damage criteria [1].
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Klimczak and Cecot developed an innovative multiscale finite element method. Their
numerical approach proved to be a fast and flexible technique suitable for dealing with
heterogeneous materials. The results were obtained in the context of the steady-state heat
transfer problem [2].

Bogdan and Radosław employed the finite element method (FEM), including the
Johnson–Cook model and the failure parameters of a peculiar class of steel, to simulate the
resistance of structures to collisions, shelling, and the impact of pressure waves caused by
explosions in water and air in relation to submarines [3].

By means of the finite element method, Wang et al. proposed an investigation on the
bearing capacity of high-strength steel-reinforced concrete composite columns. In particular,
their analysis emphasized the effect of the confinement of stirrups and steel, highlighting
the influence of several parameters and discussing the role of different regulations [4].

Lee and Han studied an infinite isotropic solid embedding different kinds of isotropic
and anisotropic spheroidal inclusions. To this aim, they introduced the volume integral
equation method (VIEM), which has been demonstrated to be a versatile numerical ap-
proach for the three-dimensional elastostatic inclusion problem [5].

Mucha et al. proposed a numerical method to describe a propagating instability
phenomenon that effects metals, known as the Portevin–Le Chatelier (PLC) effect. They
performed several studies varying the model parameters, which was then efficaciously
compared with experimental results [6].

Shi et al. presented a numerical investigation to discuss the effects of the direction
and scale of microstructures on the tension problem of a composite plate with a circular
hole, proving that these features in solids also have a significant influence on the develop-
ment of advanced materials. In this context, a micropolar continuum (Cosserat) model was
considered [7].

Badea et al. highlighted the limitations of usual finite element models in dealing
with tubular structures. By means of a previously developed beam T-junction model, their
results provided some strategies to improve the accuracy of beam-element-type approaches,
taking into account the real junction stiffness [8].

The paper by Sokołowski and Kamiński is focused on the problem of the topological
optimization of corroding structures with uncertainties. They proposed a framework for the
reliability-based design optimization (RBDO) of structural elements, considering a corrugated
web I-girder as an example. Several numerical approaches have been compared in this
context [9].

The work by Bochenek and Tajs-Zielińska also deals with topology optimization.
They proposed the concept of the original heuristic topology generator, combining an
algorithm with a commercial finite element software, characterized by a significant level of
versatility [10].

Chan et al. investigated the mechanics of frozen particle fluid systems by means
of a microscale simulation approach based on the discrete element method (DEM) and
bonded-particle model (BPM) approach. The results provided by their methodology have
been proven to be in good agreement with experimental results [11].

Alrayes et al. developed a numerical approach for simulating crack growth. To this
aim, they used a scaled boundary finite element model (SBFEM), emphasizing the impor-
tance of simulating the fracture process zone when attempting to describe the cracking
behavior of heterogeneous and quasi-brittle materials, taking concrete under monotonic
and cyclic actions as an example [12].

Li et al. analyzed the behavior of a hydraulically expanded joint between a tubesheet
and titanium tube by means of the finite element method. Their results highlighted the
influence of several phenomena with many practical consequences [13].

Alrayes et al. studied mixed-mode crack propagation in concrete through some
numerical simulations. They used the scaled boundary finite element method (SBFEM) to
assess this phenomenon [14].
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Kim et al. developed a nonlinear framework based on the modified couple stress
theory to study the axisymmetric bending of circular and annular microplates subjected
to thermal and mechanical loads. Their results, obtained via the finite element method,
highlighted the effects of several parameters on the bending response [15].

Zhang et al. investigated creep at room temperature by means of a mechanical double-
spring steering-gear load table. Their numerical results were successfully compared to
experimental tests [16].

Andreotti et al. proposed a methodology to compute the resultant force of ballistic
impacts resulting in a full fragmentation of the impactor with no penetration of the target.
They discussed the accuracy of different discretization strategies for the corresponding
finite element analysis. The results provide many useful suggestions to deal with this kind
of problem [17].

The paper by Tahani et al. presents an investigation on the overall mechanical prop-
erties of ceramic–metal composites. This was achieved using a computational approach
based on the molecular dynamics method. Their results highlighted the influence of several
parameters [18].

Finally, the work by Giunta et al. deals with the free vibration analysis of variable-
stiffness composite plates. They expanded Carrera’s unified formulation (CUF) plate finite
elements to composite laminates reinforced by curvilinear fibers. The effectiveness of
the solution was proven through a comparison with results available in the literature or
obtained through other commercial codes [19].

The Guest Editors would like to congratulate all the authors for the remarkable
achievements illustrated in these papers.

Conflicts of Interest: The authors declare no conflict of interest.
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10. Bochenek, B.; Tajs-Zielińska, K. Cellular Automaton Mimicking Colliding Bodies for Topology Optimization. Materials 2022,

15, 8057. [CrossRef] [PubMed]
11. Chan, T.T.; Heinrich, S.; Grabe, J.; Dosta, M. Microscale Modeling of Frozen Particle Fluid Systems with a Bonded-Particle Model

Method. Materials 2022, 15, 8505. [CrossRef] [PubMed]
12. Alrayes, O.; Könke, C.; Ooi, E.T.; Hamdia, K.M. Modeling Cyclic Crack Propagation in Concrete Using the Scaled Boundary

Finite Element Method Coupled with the Cumulative Damage-Plasticity Constitutive Law. Materials 2023, 16, 863. [CrossRef]
[PubMed]

13. Li, J.; Li, J.; Zhang, Y.; Zhou, C. Investigation on Performance of Hydraulically Expanded Joint of Titanium-Steel Clad Tubesheet.
Materials 2023, 16, 1106. [CrossRef] [PubMed]

14. Alrayes, O.; Könke, C.; Hamdia, K.M. A Numerical Study of Crack Mixed Mode Model in Concrete Material Subjected to Cyclic
Loading. Materials 2023, 16, 1916. [CrossRef] [PubMed]

http://doi.org/10.3390/ma14112732
http://www.ncbi.nlm.nih.gov/pubmed/34064260
http://dx.doi.org/10.3390/ma14143827
http://www.ncbi.nlm.nih.gov/pubmed/34300743
http://dx.doi.org/10.3390/ma14154213
http://www.ncbi.nlm.nih.gov/pubmed/34361406
http://dx.doi.org/10.3390/ma14226860
http://dx.doi.org/10.3390/ma14226996
http://dx.doi.org/10.3390/ma15124327
http://www.ncbi.nlm.nih.gov/pubmed/35744388
http://dx.doi.org/10.3390/ma15186196
http://www.ncbi.nlm.nih.gov/pubmed/36143503
http://dx.doi.org/10.3390/ma15186468
http://www.ncbi.nlm.nih.gov/pubmed/36143779
http://dx.doi.org/10.3390/ma15207170
http://www.ncbi.nlm.nih.gov/pubmed/36295238
http://dx.doi.org/10.3390/ma15228057
http://www.ncbi.nlm.nih.gov/pubmed/36431547
http://dx.doi.org/10.3390/ma15238505
http://www.ncbi.nlm.nih.gov/pubmed/36500005
http://dx.doi.org/10.3390/ma16020863
http://www.ncbi.nlm.nih.gov/pubmed/36676599
http://dx.doi.org/10.3390/ma16031106
http://www.ncbi.nlm.nih.gov/pubmed/36770111
http://dx.doi.org/10.3390/ma16051916
http://www.ncbi.nlm.nih.gov/pubmed/36903031


Materials 2023, 16, 5617 4 of 4

15. Kim, J.; Nava, E.; Rakici, S. Nonlinear Finite Element Model for Bending Analysis of Functionally-Graded Porous Circu-
lar/Annular Micro-Plates under Thermomechanical Loads Using Quasi-3D Reddy Third-Order Plate Theory. Materials 2023,
16, 3505. [CrossRef] [PubMed]

16. Zhang, B.; Ren, P.; Wang, Z.; Ma, H. Research on the Spring Creep Based on the Load Simulator of the Double Torsion Spring
Steering Gear. Materials 2023, 16, 3763. [CrossRef] [PubMed]

17. Andreotti, R.; Casaroli, A.; Colamartino, I.; Quercia, M.; Boniardi, M.V.; Berto, F. Ballistic Impacts with Bullet Splash—Load
History Estimation for .308 Bullets vs. Hard Steel Targets. Materials 2023, 16, 3990. [CrossRef]

18. Tahani, M.; Postek, E.; Sadowski, T. Diffusion and Interdiffusion Study at Al- and O-Terminated Al2O3/AlSi12 Interface Using
Molecular Dynamics Simulations. Materials 2023, 16, 4324. [CrossRef] [PubMed]

19. Giunta, G.; Iannotta, D.A.; Montemurro, M. A FEM Free Vibration Analysis of Variable Stiffness Composite Plates through
Hierarchical Modeling. Materials 2023, 16, 4643. [CrossRef] [PubMed]

Disclaimer/Publisher’s Note: The statements, opinions and data contained in all publications are solely those of the individual
author(s) and contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s) disclaim responsibility for any injury to
people or property resulting from any ideas, methods, instructions or products referred to in the content.

http://dx.doi.org/10.3390/ma16093505
http://www.ncbi.nlm.nih.gov/pubmed/37176387
http://dx.doi.org/10.3390/ma16103763
http://www.ncbi.nlm.nih.gov/pubmed/37241389
http://dx.doi.org/10.3390/ma16113990
http://dx.doi.org/10.3390/ma16124324
http://www.ncbi.nlm.nih.gov/pubmed/37374508
http://dx.doi.org/10.3390/ma16134643
http://www.ncbi.nlm.nih.gov/pubmed/37444957

	References

