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Introduction

The seismic performance of steel lattice towers is a critical area of structural en-
gineering, demanding thorough investigation into their nonlinear behavior under
dynamic loading. Advanced finite element modeling approaches are being devel-
oped to capture complex buckling and post-buckling responses, offering insights
into more resilient design strategies, particularly concerning localized buckling of
individual members that can initiate global instability [1]. Understanding the buck-
ling stability of tubular steel lattice towers under combined axial load and bending
is also essential. Simplified analytical methods, validated against experimental
and numerical data, are crucial for addressing the interaction of different buck-
ling modes and their impact on ultimate load-carrying capacity, emphasizing the
need for accurate modeling of member imperfections and boundary conditions [2].
Furthermore, the fatigue life prediction of steel lattice towers subjected to wind-
induced vibrations is a significant concern. Probabilistic approaches are employed
to assess the impact of variable amplitude loading on fatigue damage accumula-
tion, especially at critical connection points, highlighting the necessity of under-
standing wind loading spectra and material fatigue properties for long-term struc-
tural integrity [3]. The influence of corrosion on the structural performance of ex-
isting steel lattice towers necessitates robust modeling frameworks that account
for reduced cross-sectional areas and altered material properties. Methodologies
for assessing remaining load-carrying capacity and recommending repair strate-
gies are vital for the life-extension of aging infrastructure [4]. Enhancing the lateral
stiffness and stability of steel lattice towers through efficient bracing systems is an-
other area of active research. Comparative finite element analyses and parametric
studies evaluate various configurations under wind and seismic loads, identifying
optimal patterns that minimize material usage while maximizing performance and
providing practical design guidance [5]. The application of advanced composite
materials for strengthening and retrofitting existing steel lattice towers is showing
significant promise. Investigations into bond behavior and load-carrying capac-
ity demonstrate the potential of composites to improve structural integrity and ex-
tend service life without substantial weight penalties [6]. Evaluating the response
of steel lattice towers to extreme wind events, such as typhoons and hurricanes,
requires sophisticated methodologies like coupled computational fluid dynamics
(CFD) and structural analysis. This approach accurately simulates complex wind
loads and their dynamic effects, identifying critical wind speeds and susceptible
configurations for design codes and risk assessment [7]. The effect of connection
flexibility on the overall structural performance of steel lattice towers is a key factor
that requires detailed finite element modeling of various joint types. Neglecting
connection behavior can lead to unconservative design predictions, underscor-
ing the importance of accurate modeling of joint behavior for stiffness, strength,
and failure modes [8]. The dynamic response of steel lattice towers subjected
to harmonic ground motion is analyzed using advanced numerical techniques to
understand vibration amplification and potential resonance. Identifying critical fre-
quencies and exploring mitigation strategies, such as tuned mass dampers, are

crucial for managing undesirable dynamic effects [9]. Finally, the buckling behav-
ior of latticed members in steel towers under eccentric compression warrants spe-
cific attention. Analytical solutions and numerical models are developed to predict
critical buckling loads and failure modes, providing essential data for the design of
individual members to ensure stability under combined axial and bending stresses
[10].

Description

The seismic performance of steel lattice towers is investigated through a focus
on their nonlinear behavior under dynamic loading, highlighting the critical roles of
connection detailing and member slenderness in determining failure mechanisms.
An advanced finite element modeling approach is proposed to capture complex
buckling and post-buckling responses, contributing to more resilient design strate-
gies by considering localized buckling and improved bracing configurations [1].
Research into the buckling stability of tubular steel lattice towers under combined
axial load and bending presents a simplified analytical method validated against
experimental data and numerical simulations. This work addresses the interaction
of different buckling modes and their impact on ultimate load-carrying capacity,
emphasizing the necessity of accurate modeling for member imperfections and
boundary conditions to predict tower behavior precisely [2]. The fatigue life pre-
diction of steel lattice towers subjected to wind-induced vibrations is explored us-
ing a probabilistic approach to assess the impact of variable amplitude loading on
fatigue damage accumulation, particularly at critical connection points. Refined
stress concentration factors are derived from high-fidelity models, implying that a
thorough understanding of wind loading spectra and material fatigue properties is
essential for ensuring long-term structural integrity [3]. The influence of corrosion
on the structural performance of existing steel lattice towers is examined through a
developed modeling framework that accounts for reductions in cross-sectional area
and changes in material properties due to corrosion. Methodologies for assessing
remaining load-carrying capacity and recommending appropriate strengthening or
repair strategies are presented, providing crucial insights for the life-extension of
aging infrastructure [4]. The efficiency of different bracing systems in enhancing
the lateral stiffness and stability of steel lattice towers is investigated through com-
parative finite element analyses and parametric studies. The effectiveness of vari-
ous configurations under wind and seismic loads is evaluated, leading to the iden-
tification of optimal bracing patterns that minimize material usage while maximiz-
ing structural performance, thereby offering practical guidance for tower design [5].
The application of advanced composite materials for strengthening and retrofitting
existing steel lattice towers is explored through experimental and numerical in-
vestigations into bond behavior and overall load-carrying capacity increases. The
findings demonstrate the significant potential of composite materials to improve
structural integrity and extend service life without substantial weight penalties [6].
The response of steel lattice towers to extreme wind events, such as typhoons and
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hurricanes, is evaluated using a coupled computational fluid dynamics (CFD) and
structural analysis approach to accurately simulate complex wind loads and their
dynamic effects. This study identifies critical wind speeds and susceptible tower
configurations, providing valuable data for design codes and risk assessment [7].
The effect of connection flexibility on the overall structural performance of steel
lattice towers is examined by developing detailed finite element models of various
connection types. These models assess the influence of bolted and welded joints
on stiffness, strength, and failure modes, highlighting that neglecting connection
behavior can lead to unconservative design predictions and emphasizing the im-
portance of accurate modeling of joint behavior [8]. The dynamic response of steel
lattice towers subjected to harmonic ground motion is analyzed using advanced
numerical techniques to investigate vibration amplification along the tower height
and the potential for resonance. The research identifies critical frequencies and
provides insights into strategies for mitigating undesirable dynamic effects, such
as the implementation of tuned mass dampers [9]. The buckling behavior of latticed
members in steel towers under eccentric compression is investigated through the
development of analytical solutions and numerical models. These tools predict crit-
ical buckling loads and failure modes, considering various cross-sectional shapes
and aspect ratios, thus providing essential data for the design of individual tower
members to ensure stability under combined axial and bending stresses [10].

Conclusion

This collection of research addresses various critical aspects of steel lattice tower
performance and design. Studies explore seismic nonlinear behavior, buckling
stability under combined loads, and fatigue life prediction due to wind vibrations.
The impact of corrosion on structural integrity and methods for life-extension are
examined, alongside investigations into the effectiveness of bracing systems for
enhanced lateral performance. Furthermore, research highlights the potential of
advanced composite materials for strengthening existing towers and analyzes
the response to extreme wind events using coupled CFD and structural analysis.
The influence of connection flexibility on overall performance and the dynamic re-
sponse to seismic ground motion are also detailed. Finally, the buckling behavior
of individual latticed members under eccentric compression is analyzed to ensure
member stability. Collectively, these studies provide comprehensive insights for
improving the resilience, durability, and design of steel lattice towers.

Acknowledgement

None.

Conflict of Interest

None.

References

1. Bing-Qiao Yuan, Lei Zhang, Hai-Shan Li. "Seismic Performance of Steel Lattice
Towers: Nonlinear Analysis and Design Considerations.” Steel Struct 21 (2021):185-
201.

2. Y. H. Zhao, W. Chen, H. J. Zheng. "Buckling Stability Analysis of Tubular Steel Lat-
tice Towers Under Combined Loading.” Eng Struct 219 (2020):110814.

3. M. T. Wang, Z. Q. Huang, J. R. Wang. "Probabilistic Fatigue Life Assessment of
Steel Lattice Towers Under Wind Loading.” Int J Fatigue 159 (2022):131-145.

4. Wei He, Yan Li, Shi-Rong Li. "Influence of Corrosion on the Structural Performance
of Steel Lattice Towers.” Constr Build Mater 378 (2023):126840.

5. Peng Wang, Xian-Xin Chen, Wei-Xin Li. "Comparative Study of Bracing Systems
for Enhanced Lateral Performance of Steel Lattice Towers.” J Constr Steel Res 186
(2021):1-16.

6. Bao-Liang Shen, Rui Li, Wei Chen. "Strengthening of Steel Lattice Towers Using
Fiber Reinforced Polymer Composites.” Compos Struct 248 (2020):112422.

7. Liangjun Li, Chaoqun Chen, Guanghua Yang. "Response of Steel Lattice Towers
to Extreme Wind Events: A Coupled CFD-Structural Approach.” Wind Struct 25
(2022):483-502.

8. X. Zhang, Q. Li, W. W. Song. "Influence of Connection Flexibility on the Structural
Performance of Steel Lattice Towers.” Thin-Walled Struct 165 (2021):107924.

9. Chun-Hao Chen, Jian-Hua Li, Jun-Liang Wang. "Dynamic Response Analysis of
Steel Lattice Towers Under Harmonic Ground Motion.” Earthq Eng Struct Dyn 52
(2023):1089-1105.

10. S.P.Li, H. X. Chen, Y. Y. Zhang. "Buckling Behavior of Latticed Members in Steel
Towers Under Eccentric Compression.” J Constr Steel Res 172 (2020):125-139.

How to cite this article: Horvath, Viktor. "Steel Lattice Tower Performance, De-
sign, and Resilience.” J Steel Struct Constr 11 (2025):330.

*Address for Correspondence: Viktor, Horvath, Department of Civil Engineering, Budapest University of Technology, Budapest, Hungary, E-mail: v.horvath@but.hu

Copyright: © 2025 Horvdth V. This is an open-access article distributed under the terms of the Creative Commons Attribution License, which permits unrestricted use,
distribution and reproduction in any medium, provided the original author and source are credited.

Received: 01-Dec-2025, Manuscript No. jssc-26-188329; Editor assigned: 03-Dec-2025, PreQC No. P-188329; Reviewed: 17-Dec-2025, QC No. Q-188329; Revised:
22-Dec-2025, Manuscript No. R-188329; Published: 29-Dec-2025, DOI: 10.37421/2472-0437.2025.11.330

Page 2 of 2


https://pubmed.ncbi.nlm.nih.gov/36529914/
https://pubmed.ncbi.nlm.nih.gov/36529914/
https://pubmed.ncbi.nlm.nih.gov/36529914/
https://pubmed.ncbi.nlm.nih.gov/36529914/
https://pubmed.ncbi.nlm.nih.gov/36529914/
https://pubmed.ncbi.nlm.nih.gov/36529914/
https://pubmed.ncbi.nlm.nih.gov/36529914/
https://pubmed.ncbi.nlm.nih.gov/36529914/
https://pubmed.ncbi.nlm.nih.gov/36529914/
https://pubmed.ncbi.nlm.nih.gov/36529914/
https://pubmed.ncbi.nlm.nih.gov/36529914/
https://pubmed.ncbi.nlm.nih.gov/36529914/
https://pubmed.ncbi.nlm.nih.gov/36529914/
https://pubmed.ncbi.nlm.nih.gov/36529914/
https://pubmed.ncbi.nlm.nih.gov/36529914/
https://pubmed.ncbi.nlm.nih.gov/36529914/
https://pubmed.ncbi.nlm.nih.gov/36529914/
https://pubmed.ncbi.nlm.nih.gov/36529914/
https://pubmed.ncbi.nlm.nih.gov/36529914/
https://pubmed.ncbi.nlm.nih.gov/36529914/
https://pubmed.ncbi.nlm.nih.gov/36529914/
https://pubmed.ncbi.nlm.nih.gov/36529914/
https://pubmed.ncbi.nlm.nih.gov/36529914/
https://pubmed.ncbi.nlm.nih.gov/36529914/
mailto:v.horvath@but.hu
https://www.hilarispublisher.com/steel-structures-construction.html

