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Abstract
Steel structures are known for their durability and strength, but like any other building material, they require regular maintenance and, at times, 
rehabilitation to ensure their longevity and structural integrity. This article explores the importance of maintenance and rehabilitation for steel 
structures, the common maintenance practices employed and the various techniques used for rehabilitating aging or damaged steel structures. 
Regular maintenance is crucial for steel structures to prevent deterioration, identify potential issues and extend their service life. Maintenance 
activities such as inspection, cleaning and protective coatings help mitigate corrosion, which is a common concern for steel structures. By addressing 
maintenance needs promptly, building owners can avoid costly repairs and ensure the safety and functionality of their steel structures over time.
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Introduction 

Routine inspections play a key role in identifying any signs of deterioration 
or damage in steel structures. Visual inspections, non-destructive testing 
techniques and structural analysis are conducted to assess the condition of the 
structure, including corrosion, fatigue, weld integrity and any other structural 
deficiencies. These assessments provide valuable information for determining 
the required maintenance or rehabilitation measures. Corrosion is a major threat 
to steel structures, particularly in environments with high humidity, salt exposure, 
or industrial pollutants. Regular cleaning and application of protective coatings, 
such as paints or galvanizing, help prevent corrosion by creating a barrier 
between the steel and the surrounding environment. Proper corrosion protection 
measures, including maintenance of coatings and repairs to damaged areas, are 
essential for preserving the structural integrity of steel components.

Over time, changes in building usage or increased loading may require 
structural strengthening of steel structures. Strengthening techniques such as 
the addition of steel plates, bracing, or the application of Carbon Fiber Reinforced 
Polymers (CFRP) can enhance the load-carrying capacity and stiffness of 
existing steel members. Structural strengthening ensures that the steel structure 
can safely support its intended use and withstand any additional demands placed 
on it.In cases where steel structures have experienced damage or deterioration, 
repairs and rehabilitation are necessary to restore their integrity [1]. This may 
involve localized repairs to damaged sections, replacement of corroded elements, 
or the reinforcement of weakened connections. Advanced techniques such 
as welding, post-tensioning, or external bonding can be employed to address 
structural deficiencies and bring the steel structure back to its original strength 
and performance.

In seismic-prone areas, retrofitting steel structures for improved seismic 
resistance is essential. Retrofit techniques, such as adding bracing systems, 
dampers, or base isolators, can enhance the structure's ability to withstand 
seismic forces. These retrofit measures not only ensure the safety of occupants 
but also protect the structural integrity of the steel components during seismic 
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events. Steel structures require appropriate fire protection measures to prevent 
the loss of structural integrity in the event of a fire [2]. Fireproofing materials, 
such as intumescent coatings or fire-resistant insulation, can be applied to steel 
members to delay the onset of structural failure and provide sufficient time for 
evacuation. Regular inspection and maintenance of fire protection systems 
are necessary to ensure their effectiveness and compliance with fire safety 
regulations.

Description

Effective maintenance of steel structures requires proper planning and 
documentation. A maintenance plan should include a schedule for inspections, 
cleaning and necessary repairs, as well as provisions for addressing any identified 
issues promptly. Documentation of maintenance activities, including records of 
inspections, repairs and coating applications, serves as a valuable reference for 
future assessments and helps ensure the consistency of maintenance practices 
over time. Maintenance and rehabilitation of steel structures require trained 
professionals with expertise in structural engineering, corrosion protection and 
repair techniques. Engaging qualified personnel or consulting with specialized 
firms ensures that maintenance activities are conducted effectively and in 
compliance with industry standards. Ongoing training and staying updated with 
advancements in maintenance practices are essential for maintaining the quality 
and reliability of maintenance work.

Maintenance and rehabilitation of steel structures should be viewed from 
a life cycle cost perspective. While initial construction costs may be lower 
compared to other materials, neglecting maintenance can lead to significant 
expenses in the long run. Regular maintenance and timely repairs can help 
identify issues early on and address them before they escalate into major 
problems, thereby minimizing overall life cycle costs. By considering the long-
term financial implications, building owners can make informed decisions 
regarding maintenance and rehabilitation strategies for their steel structures. 
Implementing proper maintenance and rehabilitation practices for steel structures 
also contributes to environmental sustainability [3]. By extending the service life 
of steel components, the need for new construction materials is reduced, resulting 
in lower resource consumption and waste generation. Additionally, proactive 
corrosion protection measures can help minimize the environmental impact of 
steel structures by reducing the release of potentially harmful substances into 
the surroundings. Sustainable practices in maintenance and rehabilitation align 
with broader environmental objectives and promote responsible stewardship of 
steel structures.

Steel structures must adhere to relevant building codes and standards 
to ensure safety and regulatory compliance. Regular maintenance and 
rehabilitation activities should be performed in accordance with these guidelines. 
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By following industry codes and standards, building owners can demonstrate 
their commitment to maintaining the structural integrity of their steel structures 
and comply with legal requirements [4]. Compliance also helps safeguard 
the well-being of occupants and ensures that the steel structures perform as 
intended throughout their service life. Maintaining detailed documentation and 
records of maintenance and rehabilitation activities is essential. These records 
serve as a valuable reference for future inspections, assessments and decision-
making processes. They provide a historical account of maintenance practices, 
repairs undertaken and the overall condition of the steel structure. Detailed 
documentation facilitates effective communication among stakeholders, enables 
informed decision-making regarding future maintenance needs and can aid in 
insurance claims or property valuations.

Effective maintenance and rehabilitation of steel structures require 
collaboration and open communication among all parties involved. Building 
owners, facility managers, engineers and maintenance personnel should work 
together to develop and implement maintenance plans, share information 
and address any concerns promptly. Regular communication ensures that 
maintenance activities align with the building's operational requirements and that 
any identified issues are addressed in a timely and efficient manner. Maintenance 
is an ongoing process and continuous monitoring and evaluation are crucial for 
ensuring the effectiveness of maintenance measures [5]. Regular inspections and 
assessments should be conducted to identify any emerging issues and evaluate 
the performance of previous maintenance or rehabilitation efforts. Monitoring the 
condition of steel structures allows for early detection of potential problems and 
enables proactive maintenance strategies to be implemented, further enhancing 
the longevity and structural integrity of the steel components.

Conclusion

Maintenance and rehabilitation are essential components of preserving 
the longevity and structural integrity of steel structures. By implementing 
proactive maintenance practices, addressing issues promptly and conducting 
timely rehabilitation when necessary, building owners can ensure the continued 
safety, performance and sustainability of their steel structures. Considering life 
cycle costs, environmental impact, compliance with codes and standards and 
effective documentation and communication are key aspects of a comprehensive 
maintenance and rehabilitation strategy. Through these efforts, steel structures 
can continue to serve their intended purpose, withstand the test of time and 
contribute to safe and sustainable built environments. The proactive approach 

to maintenance not only minimizes the risk of unexpected failures but also 
maximizes the return on investment in steel structures by extending their 
service life. With proper planning, documentation and engagement of qualified 
professionals, maintenance and rehabilitation efforts can effectively safeguard 
steel structures and contribute to their sustained performance for years to come.

Acknowledgement

None.

Conflict of Interest

None.

References

1. Chalioris, Constantin E., Vassilios E. Tsioukas and Chris G. Karayannis. 
"Recording and rehabilitation procedures for historic masonry buildings." Seismic 
Assessment Behavior and Retrofit of Heritage Buildings and Monuments (2015): 
341-364.

2. Milić, Mija, Mislav Stepinac, Luka Lulić and Nataša Ivanišević, et al. "Assessment 
and rehabilitation of culturally protected prince rudolf infantry barracks in zagreb 
after major earthquake." Buildings 11 (2021): 508.

3. Anastasiou, E. K., A. Liapis and I. Papayianni. "Comparative life cycle assessment 
of concrete road pavements using industrial by-products as alternative materials." 
Resour Conserv Recycl 101 (2015): 1-8.

4. Chiu, Chui-Te, Tseng-Hsing Hsu and Wan-Fa Yang. "Life cycle assessment on 
using recycled materials for rehabilitating asphalt pavements." Resour Conserv 
Recycl 52 (2008): 545-556.

5. Beamish, Sam, Said El-Belbol and Vitalis Ngala. "Maintenance of structural 
integrity using cathodic protection." Proc Inst Civ Eng 169 (2016): 72-80.

How to cite this article: Christina, Skourou. “Maintenance and Rehabilitation 
of Steel Structures: Ensuring Longevity and Structural Integrity.” J Steel Struct 
Constr 9 (2023): 179.

https://link.springer.com/chapter/10.1007/978-3-319-16130-3_14
https://www.mdpi.com/2075-5309/11/11/508
https://www.mdpi.com/2075-5309/11/11/508
https://www.mdpi.com/2075-5309/11/11/508
https://www.sciencedirect.com/science/article/abs/pii/S0921344915000932
https://www.sciencedirect.com/science/article/abs/pii/S0921344915000932
https://www.sciencedirect.com/science/article/abs/pii/S0921344907001589
https://www.sciencedirect.com/science/article/abs/pii/S0921344907001589
https://www.icevirtuallibrary.com/doi/abs/10.1680/jfoen.15.00016
https://www.icevirtuallibrary.com/doi/abs/10.1680/jfoen.15.00016

