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Structural steel reuse has potential to reduce embodied carbon in UK construction, but its practical adoption remains limited. This proposal argues that the main barrier is not technical performance, but the lack of reliable lifecycle information needed for project stakeholders to trust reclaimed steel. In many cases, missing records on steel grade, loading history, inspection, maintenance, fire exposure, corrosion and ownership create uncertainty, making new steel appear less risky than reused material.
The aim of this research is to evaluate how lifecycle traceability can improve decision-making for structural steel reuse in UK construction projects and to develop a practical project-management framework. The study will use a qualitative research strategy, supported by secondary analysis of academic literature, industry guidance and policy documents. Primary data will be collected through semi-structured interviews with project managers, structural engineers, BIM/digital construction professionals and construction consultants.
The research will use thematic analysis to identify barriers, lifecycle information requirements, digital traceability needs and professional risk perceptions. The expected output is a framework linking lifecycle data, responsible stakeholders, digital tools and reuse decision points across design, construction, operation, deconstruction and reuse. The study is limited by its small interview sample and conceptual framework output, but it offers practical value by addressing the information gap that currently weakens confidence in structural steel reuse.
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The UK construction sector is under pressure to reduce embodied carbon, improve resource efficiency and support circular construction. Structural steel is significant in this context because it is widely used in buildings and infrastructure, and it can potentially be reused rather than processed through energy-intensive recycling. However, direct reuse remains limited in practice. The problem is not simply whether steel can technically be reused, but whether construction professionals have enough reliable information to accept reused members in new projects.
 This study focuses on direct structural steel reuse, not conventional recycling. Recycling normally involves processing and remelting steel into new products, whereas reuse aims to retain existing steel members for another construction application after inspection, verification and documentation. This distinction is important because the research problem is not the metallurgical recyclability of steel, but the lack of reliable lifecycle information needed for engineers, contractors and clients to accept reclaimed members in new construction projects.
In practice, reused steel competes against new steel, which usually arrives with clearer certification, warranties and predictable procurement routes. Reclaimed steel may offer environmental benefits, but project teams may still reject it if its grade, loading history, fire exposure, corrosion condition, maintenance records or chain of custody are unlcear. This shows that structural steel reuse is not only a technical issue; it is also a project-management issue involving information governance, liability, procurement confidence and professional responsibility.
Densley Tingley, cooper and Cullen (2017) identify certification uncertainty, procurement difficulty, liability and project coordination as major barriers to structural steel reuse. Similarly, Dunant et al. (2017) argue that professional confidence and risk perception can be as influential as technical feasibility. This suggests that steel reuse should not be treated only as a structural engineering issue, but as a wider project management problem involving information, responsibility, trust and supply chain coordination.
Existing studies identify barriers such as certification uncertainty, procurement difficulty, liability and project coordination. Current guidance, including SCI P427, provides procedures for assessing reclaimed steel, but such procedures depend on the availability of reliable historical information. Where records are missing or fragmented, uncertainty can arise before technical assessment even begins. Recent UK policy emphasis on building information management and the ‘golden thread’ also reinforces the importance of maintaining reliable information across the asset lifecycle.
Digital approaches such as BIM, material passports, digital asset registers and chain-of-custody systems may help address this problem. However, technology alone is not a solution. A digital record only supports reuse if the data is accurate, updated, accessible and trusted by stakeholders. Therefore, this research investigates how lifecycle traceability can support structural steel reuse decisions in UK construction projects and proposes a practical framework for information governance.
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Aim:
To investigate how lifecycle traceability can improve decision-making for structural steel reuse in UK construction projects and develop a practical project-management framework for reuse related information governance.

Objectives:
1. To critically synthesize academic, industry and policy literature on structural steel reuse, lifecycle traceability, material passports, BIM/digital twins and UK circular construction by the end of the literature review stage.
2. To identify and categorize the main project-level barriers affecting structural steel reuse in UK construction, with specific attention to trust, certification, liability, procurement risk and missing lifecycle records.
3. To establish the lifecycle information requirements needed for reuse decisions, including steel grade, certification, loading history, maintenance records, corrosion/fire exposure, inspection results, ownership/responsibility and chain-of-custody documentation.
4. To evaluate the suitability and limitations of semi-structured interviews, document-based secondary research and possible quantitative survey methods for investigating lifecycle traceability.
5. To develop and critically evaluate a practical traceability framework that links information requirements, responsible stakeholders, digital systems and decision points across design, construction, operation, deconstruction and reuse.
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Main Research Question
· How can lifecycle traceability improve decision-making for structural steel reuse in UK construction projects?

Sub-Questions
· What barriers currently affect structural steel reuse within UK construction projects?
· What lifecycle information is required to support reuse decision-making?
· How do project stakeholders currently manage reuse-related information?
· How can digital information management approaches improve lifecycle traceability and confidence in reused steel?
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[bookmark: _Toc230022672]4.1 Structural Steel reuse and circular construction 
Circular Construction Principles have become increasingly important within the UK construction industry due to environmental concerns and carbon reduction targets. Structural steel reuse has been recognized as one of the most effective approaches for reducing embodied carbon because reusable components avoid energy-intensive remelting processes associated with recycling.
 The industry adoption remains limited despite policy emphasis on sustainability and resource efficiency. Densley Tingley, cooper and Cullen (2017) argue that barriers relating to cost uncertainty, supply chain fragmentation and project coordination continue to affect reuse implementation. Similarly, Dunant et al. (2018) suggest that organizational and behavioral barriers often influence reuse decisions more significantly than technical limitations.
Although environmental benefits are widely acknowledged, many construction projects continue prioritizing program certainty, procurement convenience and perceived risk reduction over reuse considerations. Consequently, reclaimed steel is frequently viewed as less reliable than newly manufactured material despite evidence demonstrating that reused components can satisfy structural requirements when properly assessed.
The literature therefore suggests that environmental benefit alone is not enough to change construction practice. Reuse must also satisfy project requirements for cost certainty, program reliability, technical assurance and liability management. This is important because a project team may reject reused steel even where carbon savings exist if the information needed for design approval and risk allocation is incomplete.
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Technical guidance can explain how reclaimed steel should be assessed, but it cannot guarantee that the necessary lifecycle information is available. If records relating to steel grade, loading history, fire exposure, corrosion, maintenance or previous alterations are missing, engineers may need to apply conservative assumptions or reject reuse altogether. In this sense, the information gap becomes a barrier before technical assessment fully begins.
Existing standards such as SCI P427 provide guidance regarding reclaimed steel assessment and structural verification. However, the effectiveness of these procedures depends heavily upon the availability and reliability fragmented documentation and inconsistent data management practices, reducing confidence in reused components.
Recent policy developments such as the building safety ACT and the ‘Golden Thread’ concept further emphasize the need for transparent and accessible building information management. However, current implementation within steel reuse practices remains inconsistent, particularly across demolition, storage and procurement stages.
The challenge is therefore not simply the absence of technology but the fragmented implementation of lifecycle information management within construction decision-making processes.
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Digital construction technology such as BIM, material passports and digital asset registers has increasingly been explored as tools for improving lifecycle information management. Lu et al. (2020) suggest that digital information systems can improve transparency and support better project decision-making through enhanced data accessibility and integration.
Table 1: Digital requirements for lifecycle traceability in structural steel reuse
	Digital requirement
	Purpose for steel reuse

	BIM object data
	Link steel members to design, specification and location information

	Material passport
	Records identity, grade, dimensions, certification and reuse potential

	Digital asset register
	Maintains inspection, maintenance and alteration records during operation

	QR/RFID tagging
	Connect the physical steel member to its digital record

	Common data environment 
	Controls access to verified lifecycle information

	Inspection/testing record
	Stores visual inspection, corrosion, fire exposure or NDT evidence

	Chain-of-custody log
	Tracks ownership, responsibility and movement from original building to reuse project.



Material passport systems have also been proposed as a means of recording lifecycle data associated with reusable construction materials. These approaches may support circular construction principle by improving material traceability and facilitating future reuse opportunities.
However, existing studies often focus primarily on technology capability rather than practical implementation challenges within project environments. Limited research currently examines how lifecycle information management can be integrated into project-level decision-making processes for structural steel reuse within UK construction projects.
However, digital technology should not be viewed as an automation solution. BIM, material passports and asset registers are only useful if the data is accurate, standardized, updated and trusted by stakeholders. Many digital systems fail to support reuse because they are not maintained beyond the design or construction stage. Therefore, the key issue is not only the availability of digital tools, but how these tools are governed, updated and integrated into procurement, demolition and reuse decision processes.
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Existing research demonstrates growing interest in structural steel reuse, circular construction and digital information management. However, these areas are often examined separately. Research on steel reuse commonly focuses on environmental benefits, technical assessment or barriers to adoption, while research on digital construction tends to focus on BIM, digital twins or material passports more generally. Limited research currently investigates how lifecycle traceability can practically support project-level decision for structural steel reuse within Uk construction projects.









This creates a focused research gap. The issue is not simply whether steel can be reused, but how reliable lifecycle information can be captured, verified, transferred and trusted by project stakeholders. This research addresses that gap by developing a practical framework linking lifecycle data stakeholder responsibility, digital systems and reuse decision points.
Figure 1: Research problem Logic for structural steel reuse
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This research will adopt a qualitative methodology because the study focuses on professional judgement, organizational barriers and project-level decision-making rather than numerical measurement alone. Structural steel reuse decision is influenced by trust, risk perception, liability concerns and lifecycle information availability. These factors cannot be fully understood through quantitative data only. Therefore, a qualitative approach is appropriate because it allows detailed exploration of how construction professionals interpret and use information when assessing reuse opportunities.
Table 2:Pproposed interview participants and research purpose
	Participant type
	Purpose

	Project Managers
	Understand project-level decision-making

	Structural Engineers
	Identify traceability and certification concerns

	BIM Professionals
	Explore lifecycle information management

	Construction Consultants
	Assess implementation feasibility



The research will consist of both secondary and primary research stages.
[bookmark: _Toc230022677]5.1 Secondary Research 
The secondary research phase will be used to build the conceptual foundation for the interview questions and to compare professional views against existing, policy and industry evidence.
· Structural steel reuse
· Circular construction
· Lifecycle traceability
· BIM and material passports
· Project management decision 


Table 3: Critical Evaluation of Alternative Research Methods
	Method
	Strengths
	Limitations
	Suitability for this study

	Quantitative survey
	Can reach a larger number of professional and produce measurable patterns
	May produce shallow answer and cannot fully explain why professionals distrust reused steel 
	Useful as future research, but not the main method because the study needs deep professional judgement

	Case study
	Can provide real project evidence and practical context
	Access to live reuse projects may be limited within the dissertation timeframe
	Valuable, but risky unless a confirmed project is available

	Experimental/material testing
	Can verify physical performance of reclaimed steel
	Requires laboratory access testing budget and technical scop beyond project management dissertation
	Not suitable because the research problem is information trust and decision-making, not steel strength testing

	Secondary/document and research
	Provide standards, policy context and academic basis
	Cannot reveal current professional perceptions or informal decision barriers
	Suitable as a foundation for framework development

	Semi-structured interviews
	Allows detailed exploration of trust, liability, data needs and professional decision-making
	Smaller sample and potential bias; findings are not statistically generalizable
	Most suitable because the research focuses on professional judgement and information requirements 



A purely quantitative approach would not be sufficient because the key issue is not simply how many organization reuses steel, but why project actors accept or reject reuse under condition of incomplete information. Similarly, experimental testing would answer question about material performance, but not the project-management problem of traceability, liability and confidence. A case study would provide strong contextual evidence, but access to a live Uk steel reuse project may not be feasible within the MSc timeframe. Therefore, a qualitative interview-led strategy, supported by secondary analysis of standards and literature, is the most appropriate approach because it allows the study to examine how professionals interpret risk, evidence and responsibility when considering reused structural steel.
[bookmark: _Toc230022678]5.2 Primary Research
Primary data will be collected through approximately 6-10 semi-structured interviews with professionals involved in construction decision-making. Participants will include project managers, structural engineers, BIM/digital construction professionals and construction consultants where possible. These groups are selected because they represent different parts of the reuse decision: project feasibility, technical assurance, information management and implementation practicality.
The interviews will be organized around five themes: current reuse practice, barriers to reuse, lifecycle information needs, digital traceability tools and framework feasibility. Open ended questions will be used because the study seeks to understand professional reasoning rather than force participants into fixed Reponses. The interview design will move from general experience-based questions to more specific traceability questions to reduce leading-question bias. 







Table 4: Interview themes, data collected and linked research questions
	Interview theme
	Data collected
	Linked question

	Current reuse practice
	How reused steel is considered or rejected
	RQ 1

	Barriers and risk
	Certification, liability, procurement and confidence issues
	RQ1/RQ2

	Lifecycle information
	Required records for reuse decisions
	RQ2

	Digital traceability
	BIM, passports, asset registers and chain-of-custody views
	RQ3/RQ4

	Framework feasibility
	Whether the proposed framework is practical
	Main RQ
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Interview data will be analyzed using thematic analysis. The process will involve familiarization with interview notes or transcripts, initial coding, grouping codes into themes, reviewing themes against the research questions and comparing the findings with the literature. Possible initial codes may include:
· missing certification
· liability risk
· client confidence
· digital record maintenance
· inspection evidence and procurement uncertainty. 
These codes may then be grouped into broader themes such as technical assurance, information governance, commercial risk and stakeholder responsibility.
Thematic analysis is suitable because it allows repeated patterns in professional judgement to be identified without forcing the data into statistical categories. However, the findings will not be presented as representative of the whole UK construction sector. Instead, they will be treated as professional insight that help inform the proposed lifecycle traceability framework.
 

[bookmark: _Toc230022680]5.4 Ethical considerations
Ethical approval will be obtained before conducting interviews. Participants will receive an information sheet explaining the research purpose, voluntary participation, interview duration, data use and right to withdraw before analysis begins. Written consent will be collected before interviews. Participants and organizations will be anonymized using codes such as PM1, SE1 and BIM1.
 The main ethical risk is that participants may discuss organizational weaknesses, commercial concerns or project-level barriers. Therefore, interview questions will avoid requesting confidential client names, contract values or sensitive project details. Data will be stored securely on password-protected university storage and used only for academic purposes.
Bias will be reduced through neutral interview wording, a consistent interview guide and transparent coding. Because professional background there is a risk of assuming that traceability is automatically beneficial. To manage this, the interviews will also ask participants about disadvantages, costs and practical reasons why lifecycle traceability may fail. 
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The research is expected to contribute by developing a practical lifecycle traceability framework for structural steel reuse decisions in UK construction projects. The framework will connect lifecycle data requirements, responsible stakeholders, digital tools and decision points across the asset lifecycle. This may help project teams understand what information is needed before reclaimed steel can be accepted with confidence.
The academic contribution is the integration of three areas that are often discussed separately: structural reuse, lifecycle information management and construction project decision-making. The practical contribution is a framework that may support future discussion around circular procurement, material passports, BIM-enabled asset records and chain-of-custody.
However, the study has limitations. The interview sample will be small, and findings will reflect professional perceptions rather than statistically representative industry data. The framework will also be conceptual and will not be tested on a live construction project. Despite this, the research remains feasible and valuable because it addresses a specific information-management barrier affecting steel reuse adoption.  
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	Activity
	Apr
	May
	Jun
	Jul
	Oct
	Sep

	Topic Exploration and initial reading
	· 
	
	
	
	
	

	Topic refinement research gap development
	· 
	· 
	
	
	
	

	Research presentation
	· 
	
	
	
	
	

	Proposal writing and improvement
	
	· 
	
	
	
	

	Ethics form preparation and submission
	
	· 
	
	
	
	

	Detailed literature review
	
	· 
	· 
	
	
	

	Interview question design
	
	
	· 
	
	
	

	Participant recruitment
	
	
	· 
	· 
	
	

	Primary data collection
	
	
	
	· 
	
	

	Thematic data analysis
	
	
	
	· 
	
	

	Framework development
	
	
	
	
	· 
	

	Final writing and editing
	
	
	
	
	· 
	

	Final dissertation submission
	
	
	
	
	
	· 



The proposed schedule has been designed to ensure sufficient time for literature review, ethical approval, data collection, analysis and proposal development prior to the submission deadline’’.
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