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Congratulations to the winners of the Structures prizes 2024! The prizes 
celebrate the best papers published in the journal in 2023 and recognise 
both more fundamental research and research likely to have a tangible impact 
on practice. The winning papers will be free to access for three months.

The Structures prizes are sponsored by Elsevier and judged by the IStructE 
Research Panel.

Best Research Paper
,_perimental investigation of ^ind eff ects 
on a 282-meter-high tower with complex 
aerodynamic shapes based on a rigid 
model and multi-degree-of-freedom 
aeroelastic model 
Guoqiang Fua, Yong Quana, Ming Gua and 
Peng Huanga

a State Key Laboratory of Disaster Reduction 
in Civil Engineering, Tongji University, 
Shanghai, China

:lender and Å e_iIle high�rise structures 
are very sensitive to large wind�induced 
viIration phenomena such as vorte_�
induced vibration and galloping under strong 
winds. However, pressure measurements 
on rigid models cannot consider coupling 
aeroelastic eff ects, and single�degree�of�
freedom aeroelastic model wind tunnel tests 
can only consider the contribution of the 
fi rst�order linear mode. -or wind�sensitive 
structures with comple_ aerodynamic 
shapes, the eff ect of higher�order modes 

on the wind�induced response may not Ie 
ignored. 0n this study, a series of multi�
degree�of�freedom �M+6-� aeroelastic 
model wind tunnel tests and pressure 
measurements of a rigid model were 
conducted to comparatively investigate 
the wind eff ects of a ���m�high tower with 
comple_ aerodynamic shapes. ( detailed 
analysis of the aeroelastic eff ects on the 
high�rise tower is presented, and the eff ects 
of the structural damping ratio, wind speed, 
and wind direction are also discussed. The 
results show that the variation trends of the 
peak acceleration responses are generally 
consistent, while in those wind�sensitive 
directions �1���degree wind direction�, 
the peak acceleration responses of the 
M+6- model are almost 1.� times larger 
than those of the rigid model, indicating 
that the aeroelastic eff ects are remarkaIle. 
The corresponding response spectral peak 
values of the M+6- model are signifi cantly 
larger than those of the rigid model by a 
factor of more than 3 and the correlations 

of responses in the two orthogonal 
directions also increase greatly Iy ��.��. 
However, the ºset�Iack» aerodynamic 
shape �1���degree wind direction� can 
consideraIly weaken aeroelastic eff ects 
and the peak acceleration responses are 
close to those of the rigid model. The 
generalised aerodynamic force spectrum 
also shows broadband features, implying 
its superior aerodynamic performance. The 
comfort assessments for diff erent structural 
damping ratios are conducted based on 
various codes and criteria, suggesting that 
the structural damping ratio should be larger 
than ��. The equivalent static wind loads 
on the upper Å oors are notaIly aff ected Iy 
aeroelastic eff ects while the lower Å oors are 
relatively insensitive. This study provides a 
detailed perspective of the aeroelastic eff ect 
for slender tower, and hence facilitates the 
wind�resistant design of Å e_iIle structures.

| Read the full paper at https://doi.
org/10.1016/j.istruc.2023.03.033
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Editor’s Featured Article
Progressive collapse: Past, present, 
future and beyond
Nada Elkadya, Levingshan Augusthus Nelsona, 
Laurence Weekesa, Nirvan Makoondb and 
Manuel Buitragob

a School of Science, Engineering and 
Environment, University of Salford, Salford, 
United Kingdom
b ICITECH, Universitat Politècnica de València, 
Valencia, Spain

The world has seen a surge in rigorous 
study eff orts on the progressive collapse of 
structures in the past few decades. These 
events have led to new standards and 
provisions in building codes of practice, 
many of which are still being developed and 

updated today. Although there have been 
some e_cellent reviews covering diff erent 
aspects of progressive collapse, the sheer 
volume of research performed in this area 
in recent years means that highly relevant 
investigation methods and research fi ndings 
are not covered Iy them. To fi ll this void, this 
review article aims to provide an up-to-date 
and comprehensive overview of progressive 
collapse research on building structures. The 
review is organised into eight sections that 
cover: (1) essential background information; 
(2) prominent collapse cases; (3) progressive 
collapse typology; (4) design standards; (5) 
investigation methods; (6) prevention and 
mitigation strategies; (7) structural types 
and characteristics that require special 
consideration; and (8) future research needs. 

In addition to the fundamental concepts, 
this review encompasses recent advances, 
such as employing physics and game 
engines, and machine learning to study 
progressive collapse. It also explores the 
potential future applications of these new 
concepts in research. Furthermore, the review 
emphasises recent progress in improving the 
robustness of timber and modular structures. 
Therefore, this review provides a crucial 
resource to acquire a global overview of 
current state-of-the-art progressive collapse 
research and future requirements, making 
it valuable to both novice and experienced 
practitioners and researchers.

| Read the full paper at https://doi.
org/10.1016/j.istruc.2024.106131

Best Research 
into Practice Paper

Pull-out resistance of stud groups 
embedded in concrete
Zhichao Laia, Ying Hana,b, Xiaoqiang Yanga, 
Ying Wanga and Qiang Lic
a College of Civil Engineering, Fuzhou 
University, Fuzhou, China
b Department of Civil Engineering, Tianjin 
University, Tianjin, China
c Lianfa Group Co. Ltd., Xiamen, China

This paper experimentally and numerically 
investigated the pull-out behaviour of stud 
groups embedded in concrete. Seven groups 
of pull-out tests were conducted to study the 
eff ect of the arrangement �i.e. single row and 
matrix) and spacing on the pull-out resistance. 

Results from the tests indicated that the 
strength reduction factor considering the 
group eff ect increased with increasing spacing 
(when the ratio to depth is less than 3.0) and 
was inÅ uenced Iy the arrangement. ( detailed 
fi nite element �-,� model was also developed 
and benchmarked. The benchmarked model 
was then used to investigate! �i� the eff ect 
of the concrete strength and the number, 
spacing, and arrangement of studs, (ii) the 
force distribution among studs, and (iii) the 
tensile stress distribution along the concrete 
failure surface. Results from the FE analyses 
showed that the force resisted by the external 
stud was greater than the internal stud, and 
the stress decreased from the stud head to 
the concrete surface. Finally, a new design 

equation for estimating the pull-out resistance 
of stud groups was proposed.

| Read the full paper at https://doi.
org/10.1016/j.istruc.2022.11.127

Read the latest issue
The Featured Article for Volume 62 of Structures is now available. Mario D’Aniello, Associate Editor, has selected a review paper on the current 
research into progressive collapse on building structures.

This article is available to read free of charge.

pp46-47 TSE_July24_Spotlight on Structures.indd   47 20/06/2024   14:38

https://doi.org/10.1016/j.istruc.2022.11.127
https://doi.org/10.1016/j.istruc.2024.106131



