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In structural dynamics, the inertia of accelerated masses and the cornucopia of phenomena that contribute to
damping have a significant influence on the internal forces and deformation of building structures. Typical
problems of structural dynamics are the prediction of the vibration response of dynamically excited structures,
for instance, induced by earthquakes, the identification of structural parameters based on the dynamic response,
and the design of vibration-mitigating measures from the fundamental study to the implementation. Many
traditionalmethods of structural dynamics and earthquake engineering are based on empirical approaches rather
than rigorous application of fundamental mechanical principles. However, dramatic advances in mechanics
now make it increasingly possible not only to model but also to solve and predict complex phenomena in
dynamics. We are very pleased that, in response to these advances, this special issue of Acta Mechanica
provides an insight into the latest mechanics-based developments in various branches of structural dynamics
and earthquake engineering. It contains 20 contributions that we selected based on the reactions and feedback
we received to our invitation.

The first four papers deal with complex dynamic vehicle–bridge interaction (VBI). In the first paper,
Homaei et al. [1] investigate the effect of VBI and highlight its similarities and differences to the effect of
vibration dampers under earthquake excitation. Based on knowledge of recent experimental studies, König
and Adam [2] present a new modeling approach for railway bridges under high-speed traffic, which takes into
account both the horizontal and vertical interaction between track and structure. Hirzinger and Nackenhorst [3]
apply a model-correction-based strategy for efficient reliability analysis of the uncertain VBI system, where
a low-fidelity model is calibrated to the corresponding high-fidelity model close to the most probable point.
The paper of Lei et al. [4] proposes a two-step bridge damage detection method based on wavelet transform
analysis of the residual contact response of the moving front and rear vehicle wheels to reduce the impact of
road surface roughness.

Suitably, the next paper by Yang et al. [5] uses a numerical model based on the wave finite element
method of wave propagation and attenuation in periodic supported rail, capturing the complex cross-section
deformation of the waves. Changing topics away from railways, Amendola et al. [6] also seek a waveform
solution but of nonlocal nanobeams dissipating thermal energy by radiation, employing an extension of Type
II Green–Naghdi theory. The paper by Abdelnour and Zabel [7] is devoted to the identification of the modal
information of complex three-dimensional space truss structures characterized by closely spaced modes as
well as global and local vibration mechanisms. Pirrotta and Russotto [8], on the other hand, develop a new
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operationalmodal analysismethod based on signal filtering and theHilbert transformof the correlation function
matrix for dynamic system identification.

The next two papers deal with machine learning in structural dynamics. Milicevic and Altay [9] present a
theoretical data generation framework for test-integrated modeling of nonlinear systems in structural dynam-
ics. In particular, a feedforward neural network is used for inverse modeling of nonlinear restoring forces. On
the other hand, Maqdah et al. [10] build an unsupervised machine learning model capable of detecting patterns
in arch forms under seismic loading and distinguishing between their stress and displacement contours. In one
of the three contributions on structures under seismic loads, Zakian and Kaveh [11] provide a comprehen-
sive review on seismic design optimization of engineering structures. Refined probabilistic seismic response
evaluation of high-rise reinforced concrete structures is subject of Lyu et al. [12]. In the third contribution,
Karaferis et al. [13] present a roadmap for determining comprehensive fragility curves for individual or groups
of spherical pressure vessels, tackling the thorny issues of correlation and operational realities.

Six other papers can be classified under the topic of vibration control. Rajana and Giaralis [14] introduce
a nonlinear rooftop tuned mass damper-inerter system and numerically investigate its efficiency for seismic
response mitigation of buildings. The hysteretic tuned mass damper system presented in Xiang et al. [15] is
optimized for acceleration control of seismically excited structures. In Masnata et al. [16], both theoretical and
experimental studies are conducted on the control performance of a sliding model of a tuned liquid column
damper for short-period systems. The study of Li et al. [17] shows that the use of high-static–low-dynamic
stiffness floating raft vibration isolation system is beneficial for the shock performance. De Castro Motta et al.
[18] present a mechanical model for thermoplastic polyurethane membranes used as components in seismic
isolators based on an experimental study. Sezer et al. [19], on the other hand, report the results of experimental
investigations on the coefficient of friction at the interface of a PVC-sand-PVC layer, used as part of a low-cost
geotechnical seismic isolation system. This special issue is completed with a paper by Minafò et al. [20] on
the effect of interface model parameters on the numerical behavior of a finite element model for predicting the
bond between fabric-reinforced cementitious matrix and masonry.
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Funding Open access funding provided by University of Innsbruck and Medical University of Innsbruck.

Open Access This article is licensed under a Creative Commons Attribution 4.0 International License, which permits use,
sharing, adaptation, distribution and reproduction in any medium or format, as long as you give appropriate credit to the original
author(s) and the source, provide a link to the Creative Commons licence, and indicate if changes were made. The images or other
third party material in this article are included in the article’s Creative Commons licence, unless indicated otherwise in a credit
line to the material. If material is not included in the article’s Creative Commons licence and your intended use is not permitted
by statutory regulation or exceeds the permitted use, you will need to obtain permission directly from the copyright holder. To
view a copy of this licence, visit http://creativecommons.org/licenses/by/4.0/.

References

1. H Homaei E Dimitrakopoulos A Bakhshi 2024 Vehicle-bridge interaction and the tuned-mass damper effect on bridges
during vertical earthquake excitation Acta Mech. https://doi.org/10.1007/s00707-023-03533-2

2. P König C Adam 2024 A model considering the longitudinal track-bridge interaction in ballasted railway bridges subjected
to high-speed trains Acta Mech. https://doi.org/10.1007/s00707-023-03605-3

3. B Hirzinger U Nackenhorst 2024 Efficient model-correction-based reliability analysis of uncertain dynamical systems Acta
Mech. https://doi.org/10.1007/s00707-023-03499-1

4. Y Lei Z Jin C Qi N Yang 2024 Drive-by bridge damage detection based on wavelet analysis of residual contact response of
a moving vehicle Acta Mech. https://doi.org/10.1007/s00707-023-03570-x

5. C Yang K Kaynardag S Salamone 2024 Investigation of wave propagation and attenuation in periodic supported rails using
wave finite element method Acta Mech. https://doi.org/10.1007/s00707-023-03484-8

6. A Amendola V Zampoli R Luciano 2024 Damped waves under nonlocal Euler–Bernoulli and extended Green–Naghdi II
theories in radiating thermoelastic nanobeams Acta Mech. https://doi.org/10.1007/s00707-023-03478-6

7. M Abdelnour V Zabel 2024 Modal identification of structures with a dynamic behaviour characterised by global and local
modes at close frequencies Acta Mech. https://doi.org/10.1007/s00707-023-03598-z

8. A Pirrotta S Russotto 2024 A new OMA method to perform structural dynamic identification: numerical and experimental
investigation Acta Mech. https://doi.org/10.1007/s00707-023-03558-7

9. P Milicevic O Altay 2024 Data generation framework for inverse modeling of nonlinear systems in structural dynamics
applications Acta Mech. https://doi.org/10.1007/s00707-023-03532-3

http://creativecommons.org/licenses/by/4.0/
https://doi.org/10.1007/s00707-023-03533-2
https://doi.org/10.1007/s00707-023-03605-3
https://doi.org/10.1007/s00707-023-03499-1
https://doi.org/10.1007/s00707-023-03570-x
https://doi.org/10.1007/s00707-023-03484-8
https://doi.org/10.1007/s00707-023-03478-6
https://doi.org/10.1007/s00707-023-03598-z
https://doi.org/10.1007/s00707-023-03558-7
https://doi.org/10.1007/s00707-023-03532-3


Editorial to special issue

10. J Maqdah MMemarzadeh G Kampas C Málaga-Chuquitaype 2024 AI-aided exploration of lunar arch forms under in-plane
seismic loading Acta Mech. https://doi.org/10.1007/s00707-023-03520-7

11. P Zakian A Kaveh 2024 Seismic design optimization of engineering structures: a comprehensive review Acta Mech. https://
doi.org/10.1007/s00707-022-03470-6

12. M-Z Lyu J-B Chen J-X Shen 2024 Refined probabilistic response and seismic reliability evaluation of high-rise reinforced
concrete structures via physically driven dimension-reduced probability density evolution equation Acta Mech. https://doi.
org/10.1007/s00707-023-03666-4

13. NDKaraferis VEMelissianos D Vamvatsikos 2024Mechanical modeling, seismic fragility, and correlation issues for groups
of spherical pressure vessels Acta Mech. https://doi.org/10.1007/s00707-023-03670-8

14. K Rajana A Giaralis 2024 A novel nonlinear isolated rooftop tuned mass damper-inerter (IR-TMDI) system for seismic
response mitigation of buildings Acta Mech. https://doi.org/10.1007/s00707-023-03556-9

15. Y Xiang P Tan H He H Yao X Zheng 2024 Seismic optimal design of hysteretic damping tuned mass damper (HD-TMD)
for acceleration response control Acta Mech. https://doi.org/10.1007/s00707-023-03741-w

16. C Masnata C Adam A Pirrotta 2024 Optimal design of short-period structrues equipped with sliding tuned liquid column
damper and numerical and experimental control performance evaluation Acta Mech. https://doi.org/10.1007/s00707-023-
03832-8

17. B-Y Li C-G Shuai J-G Ma 2024 Shock performance analysis of high-static-low-dynamic stiffness floating raft vibration
isolation system Acta Mech. https://doi.org/10.1007/s00707-023-03488-4

18. J Castro Motta de S Qaderi I Farina N Singh A Amendola F Fraternali 2024 Experimental characterization and mechanical
modeling of additively manufactured TPU components of innovative seismic isolators Acta Mech. https://doi.org/10.1007/
s00707-022-03447-5

19. YM Sezer A Diambra B Ge M Dietz NA Alexander A Sextos 2024 Experimental determination of friction at the interface
of a sand-based, seismically isolated foundation. Acta Mech. https://doi.org/10.1007/s00707-023-03802-0

20. G Minafò MC Oddo G Camarda M Leto Di L Mendola La 2024 Effect of interface model parameters on the numerical
response of a FE model for predicting the FRCM-to-masonry bond. Acta Mech. https://doi.org/10.1007/s00707-023-03678-
0

Publisher’s Note Springer Nature remains neutral with regard to jurisdictional claims in published maps and institutional
affiliations.

https://doi.org/10.1007/s00707-023-03520-7
https://doi.org/10.1007/s00707-022-03470-6
https://doi.org/10.1007/s00707-023-03666-4
https://doi.org/10.1007/s00707-023-03670-8
https://doi.org/10.1007/s00707-023-03556-9
https://doi.org/10.1007/s00707-023-03741-w
https://doi.org/10.1007/s00707-023-03832-8
https://doi.org/10.1007/s00707-023-03488-4
https://doi.org/10.1007/s00707-022-03447-5
https://doi.org/10.1007/s00707-023-03802-0
https://doi.org/10.1007/s00707-023-03678-0

	Editorial to special issue “Recent mechanics-based developments in structural dynamics and earthquake engineering”
	References


