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[bookmark: _Toc196766058]Overview	
This report will review the Swansea City Civic Centre and explain how a project of such could be improved using modern technologies. This could include Building Information Modelling (BIM), Smart Buildings, Scanning, AI & Digital Twins. 
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Figure 1
[bookmark: _Toc196766059]Introduction
The Swansea Civic Centre which is formerly known as the County Hall is a Brutalist Style Building situated on the Swansea Bay. It was Designed by C.W.Quick of the West Glamorgan County Architects Department which was subsequently constructed in two phases between 1979 and 1984 to serve as the headquarters for the newly formed West Glamorgan County Council. Following the local government reorganisation in 1996, ownership of the building transferred to the City and County of Swansea Council and in 2008 the building was renamed Swansea Civic Centre and the Swansea Central Library was relocated there as part of the redevelopment initiative. It is understood that in recent years the building has faced numerous challenges including maintenance issues such as water leaks. 
[bookmark: _Toc196766060]Building Information Modelling (BIM)
The construction industry has traditionally been seen as slow to innovate, although, technologies such as Building Information Modelling (BIM) have revolutionised how the construction industry operates from the planning, executing and management over the lifecycle of the building. BIM has played a key role in managing information by providing a structured methodology following the ISO 19650 series of guidelines.  Should Swansea City Council wish to redevelop this site in coming years there are numerous benefits to incorporating BIM Technologies into the process. There are various different layers of BIM which are referred to as BIM dimensions:
· 3D – Design 
· 4D – Time 
· 5D – Cost
· 6D – Sustainability
· 7D – Facilities management 
· 8D – Health & Safety
[bookmark: _Toc196766061]Planning and Risk Mitigation
[bookmark: _Toc196766062]Detailed Building Surveys 
One of the initial steps involved with the BIM and redevelopment process could potentially involve laser scanning the building (LiDAR) to generate a 3D model of the current building façade. This would capture the true condition of the building and whilst limiting the intrusiveness of the survey it would allow design consultants the opportunity to understand the issues surrounding the deteriorating concrete structure and potential asbestos risks too. 
[image: LiDAR 3D Building Laser Scanning — Professional Drafting Service | PDS]
Figure 2
[bookmark: _Toc196766063]Coordination
Should the council feel that in the redevelopment process there is no longer a need for the office space due to the amount of staff working from home since the Covid-19 pandemic there are potential options for them to change the purpose of the building into an aquarium, hotel or residential space. Prior to this, the use of clash detection and BIM technologies could facilitate the cost feasibility studies in the Builders Work In Connection (BWIC) and redevelopment and repurposing that is required as Design Clashes like new HVAC systems conflicting with existing structural elements would be detected early, minimising cost uncertainties should the project make it to RIBA Stage 5 – the construction phase. This is supported by a statement from Jeremy Felix at Okland Construction who stated that “Once we’ve got things coordinated in the model, they’ll install their items in the proper coordinated space. That prevents rework.” (Felix, March 2025)
[bookmark: _Toc196766064]Risk Mitigation via Simulation
Another benefit would be the user to model construction sequences, helping planners visualise logistics around a complex, operational seafront site. In turn this would allow safe phasing strategies to be developed, reducing risks to workers, the public and existing structures. Moreover, this helps to reduce costly mistakes on projects as stated by Haselden Construction “Saved us $100,000 on a project because we didn’t have to do all this rework which means we didn’t have to reorder materials, respond man-hours and we didn’t have to extend our programme”. (Haselden Construction, Mar 2025). 
[bookmark: _Toc196766065]Cost Planning and Control 
Introducing the 5th dimension of BIM known commonly as 5D BIM would link costs to the BIM Model. This is beneficial as it allows the client to build a cost profile for the project and can help to forecast the amounts of monies that are going to be required at specific stages in the project. Moreover, it can help with potential Value Engineering/Management exercises if necessary. This provides the council with the ability to control budgets and also by knowing the cost of all the elements within the building it provides the ability to put together a manageable maintenance strategy which should help to mitigate the current issues such as water leaks and overall deterioration to the building as a result of mismanagement in regard to maintenance. 
[bookmark: _Toc196766066]Maintenance and Facilities Management 
[bookmark: _Toc196766067]Digital Asset Registers
The use of BIM would provide a Detailed Asset Information Model (AIM) to catalogue critical systems such as mechanical, electrical and structural elements with maintenance schedules. As a result, the facilities management teams would no longer need to rely on paper records which need to be manually completed.
[bookmark: _Toc196766068]Predictive Maintenance
Sensors can be installed during the refurbishment of the building to facilitate the feed of live data into the BIM system allowing predictive maintenance for ley assets within the building such as lifts, heating and cooling systems or water infrastructure. This could prove integral for keeping the mixed-use development at the Civic Centre operating efficiently and mitigating large costs on refurbishing the building again as the maintenance would be something that is constantly being managed following the end of the lifespan of products. The benefits of predictive maintenance can result in a 5-15% reduction in facility downtime and a subsequent increase of 5-20% in labour productivity (Deloitte, 2022). 
[bookmark: _Toc196766069]Lifecycle Management 
Information such as the warranties, expected component lifespans and replacement schedules can all be integrated into the Building Information Model to support strategic decision making regarding the maintenance of the assets throughout the lifecycle of the building as a whole. 
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Figure 3
[bookmark: _Toc196766070]Retrofit, Repair & Refurbishment 
[bookmark: _Toc196766071]Supporting Adaptive Reuse 
It is currently well known that due to the large spaces and robust construction of the Civic Centre means it’s suitable for reuse. BIM would allow architects and engineers to experiment digitally with reconfiguring internal spaces for hotel rooms, restaurants etc. whilst understanding structural limitations and opportunities in the building. 
[bookmark: _Toc196766072]Sustainability Modelling 
Using BIM based energy analysis tools, it enables designers to model how upgrades to HVAC systems, external wall insulation and smart building technologies could be utilised. This would reduce carbon emissions and operational costs due to it leading to a 30-50% reduction in energy use which overtime can return sizeable savings which recoup monies from the upfront costs of the assets installed. 
[bookmark: _Toc196766073]Minimising Disruption
Given the public sensitivity around the seafront location, BIM would support phased construction and refurbishment plans that minimise closure times and disruption to surrounding areas. 
[bookmark: _Toc196766074]Modern Technologies
[bookmark: _Toc196766075]Managing Energy Use 
[bookmark: _Toc196766076]Smart Building Technologies
The proposed refurbishment of the Civic Centre could benefit from the integration of IoT sensors to monitor real time energy usage for lighting, heating, cooling and occupancy of the building. Smart systems would then automatically adjust HVAC, lighting and water systems based on actual demand as opposed to static schedules which should lead to significant energy savings over the lifespan of the building.
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Figure 4
 
[bookmark: _Toc196766077]Energy Monitoring and Analytics 
Smart meters and Building Management Systems (BMS) tied into an AI driven platform would constantly analyse the performance data of the building, detect inefficiencies and recommend or automatically implement energy optimisation measures. 
[bookmark: _Toc196766078]Renewable Energy Integration 
Technologies such as solar panels on a building in such an open space like where the civic centre is situated would be beneficial as there are little to no surrounding buildings capable of blocking light. In addition, ground source heat pumps could be utilised, and both systems can be monitored and through a connected digital platform, ensuring maximum return on green technology investments. 
[bookmark: _Toc196766079]Evaluating Whole Life Performance
[bookmark: _Toc196766080]3D Laser Scanning and Building Surveys: 
Initially, laser scanning (LiDAR) would create accurate, high-resolution models of the Civic Centre. These would serve as a baseline for future performance tracking, highlighting areas of deterioration or where building fabric improvements are required. 
[bookmark: _Toc196766081]Digital Twin Technology 
A digital twin being a real time replica of the Swansea Civic Centre could be created and continuously updated. The twin would simulate the building aging, predicting the future maintenance needs and model the impact of retrofitting options such as insulation and HVAC upgrades on operational costs and the carbon footprint of the building. Digital Twin Technology is used widely across the industry and performs on buildings such as The Shard and Heathrow Terminal 5 both situated in London, UK to help fine tune HVAC systems, adjust solar shading and hit energy efficiency goals. 
[bookmark: _Toc196766082]Whole Life Costing Models 
Using BIM Data with a combination of AI, future scenarios could be modelled, estimating not just immediate refurbishment costs but full lifecycle costs, including maintenance, energy use, repairs and subsequent replacement or decommissioning. This ensures that financial and environmental decisions can be portrayed to Swansea City Council based on the overall impact throughout the life cycle of the Civic Centre building. 
[bookmark: _Toc196766083]Facility & Asset Management 
[bookmark: _Toc196766084]Integrated Asset Management Systems 
All assets such as boilers, lifts and electrical panels could be tagged digitally within the BIM/BMS/Digital Twin Environment. Facilities managers and the estates team would therefore have instantaneous access to the specifications, service histories, warranties, maintenance schedules and failure predictions. 
[bookmark: _Toc196766085]Predictive Maintenance with AI
Instead of reactive maintenance when assets fail, AI can process sensor data to predict failures prior to them happening. Subsequently, this can be incorporated into the maintenance schedules and reduces downtime of assets and extends the overall lifespans of complete systems within the building. 
[bookmark: _Toc196766086]Augmented Reality (AR) for Maintenance 
Maintenance staff could use AR headsets or tablets to overlay BIM Model information into real world viewings within the actual building. As a result, this allows instant identification of hidden systems such as mechanical & electrical equipment without any destructive exploratory works which reduces costs associated with disruption to people working in the live building and the costs to repairing the building fabrics.
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Figure 5
[bookmark: _Toc196766087]Post Occupancy Evaluation 
Should refurbishment of the Civic Centre proceed, digital tools can be used to track how spaces are actually used via occupancy sensors which help to optimise the general arrangement layouts, energy strategies and maintenance based on real world statistics in the exact facility that is being used.  
[image: Post occupancy evaluation of completed construction works - Designing ...]
Figure 6
[bookmark: _Toc196766088]Refurbishment Methodology
Should Swansea City Council wish to proceed with the recommendations reported upon and integrate modern digital and smart technologies into the Civic Centre, then it would require a carefully considered phasing structure. This would preserve the buildings core structure whilst in the same moment transforming it into the 21st century with a sustainable, energy efficient asset which can be effectively used and managed for another life cycle. 
[bookmark: _Toc196766089]Scanning & BIM Modelling 
Firstly, completing a LiDAR (3D laser) survey of the buildings current condition to capture the structural elements, building services and external façade to create an ‘as built’ BIM model. This would provide the foundations for the initial development of the building, as well as the future planning and maintenance scheduling. The BIM model should provide the opportunity for the consultants to assess where the upgrades are required and then where they are able to be retrofitted into the building. 
[bookmark: _Toc196766090]Smart Building Infrastructure
Following completion of the BIM Model it is recommended that a Building Management System (BMS) is installed linking the building assets such as lighting, heating, cooling, security and fire systems into one manageable central database. Sensors can be fitted throughout the Civic Centre to collect real time data which would include: Temperature & humidity readings, Occupancy levels, energy and water consumption and air quality. Moreover, the installation of new actuators linking to the BMS would be beneficial to ensure that they are adapting to the environmental conditions that are being detected. 
[bookmark: _Toc196766091]Retrofit
At this stage, there are considerations such as retrofitting new cladding systems to make thermal improvements whilst also considering the appearance of the building at the same time. Additionally, energy efficient windows and the installation of solar panels on the flat roof would reduce the Civic Centres carbon footprint on the environment. Furthermore, there is a requirement to install LED lighting throughout the building rather than merely in isolated areas. These can be linked to the BMS & smart control systems and are much better for the overall maintenance of the building. [image: ]
Figure 7
[bookmark: _Toc196766092]Develop Digital Twins 
Using the information and technology already installed in prior stages a digital twin of the Civic Centre can be created. This will monitor the environmental conditions and system performance and simulate various scenarios to plan maintenance and invest future budgets proactively. It would predict maintenance based upon sensors that predict equipment failures. 
[bookmark: _Toc196766093]Upgrade Facilities and Asset Management Systems 
Here all assets will be digitally tagged, for example, pumps, boilers and lifts and link them to the BIM Model to allow the facilities management team to review the maintenance history, O&M Manuals and inspection data following handover and completion of the retrofit of the Civic Centre. Moreover, the maintenance teams would then be able to further use AR integration to view hidden infrastructure such as Mechanical & Electrical containment and access service history instantly whilst out on site. 
[bookmark: _Toc196766094]Outcome
By carrying out this retrofit methodology the Civic Centre will become a Smart building which becomes a much more beneficial asset to Swansea City Council as it will become sustainable, energy efficient and cost effective over the new lifespan of the building which is exactly what it isn’t for the council at this present moment. The maintenance regime will become proactive and predictive which will no longer take up large quantities of resource from the facilities management team. In addition, the whole life performance of this building will become measurable, manageable and improvable. 
[bookmark: _Toc196766095]Advantages of the Phased Methodology
The phased approach to the retrofit minimises the disruption to the already live building and allows for certain installation works to coincide with each other. It enables continuous learning and development with the early sensor data informing better design decisions for retrofit works and it also provides early savings and maintenance improvements prior to the completion of the retrofit/construction period. Finally, if necessary the works can be spread across various financial years to ensure that the monies are available to complete the works. 
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