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AI-generated content may be incorrect.]The Swansea City Civic Centre was constructed in two phases between 1979 and 1984 as the headquarters for West Glamorgan County Council (C20 Society, 2023). Today, the building functions as a hub for administrative and public services. However, due to its age and large floor area, it faces increasing challenges in terms of adaptability, maintenance, and energy performance.C20Society, 2023

This review aims to critically assess the building’s design, management systems, and the feasibility of retrofitting the facility to meet modern standards. In recent years, digital technologies such as Building Information Modelling (BIM), 3D scanning, and AI driven asset management have advanced significantly. These innovations present opportunities to improve how the building is maintained, operated, and adapted for future use.. 
[bookmark: _Toc196415039]Asset Management
In order to get an better understanding of the building, it is important to get an accurate model of the existing build. This will allow you to carry out more accurate maintenance work and for refurbishment works. This will offer reliable information which will improve the efficiency of how the building is run. The more data that is available the better. To obtain an accurate model has been made easier with the advanced technology that we have available today. Terrestrial Laser Scanning is a method that is used, that has benefited from the development of technology. ‘TLS technology involves the use of a laser scanner mounted on a static tripod’ (GIM, 2022). These stationary scanners are set up at various points across the site, internally and externally. It will capture numerous measurements of the building in a very short timeframe, this gives it a major benefit over traditional surveying. On completion, this method will offer a full accurate 3D model of the site which can then be used for energy calculations, retrofit feasibility and possible designs. One of the disadvantages of TLS is that it can be awkward to maneuver internally, especially through a live building.
Another option for scanning would be to use a handheld scanner. This compact device can be used to scan a continuous space, which would be ideal for the inside of the civic centre. Having the benefit of being handheld, allows the user to access difficult spaces that maybe a tripod couldn’t such as risers or smaller cupboards. The advantages that come with the mobility, also do bring some disadvantages of not being as accurate as the TLS. Therefor I feel like a combination of both would offer the best end product. This will allow for an accurate 3D model, with access to the smaller spaces. 
[bookmark: _Toc196415040]Using BIM and Modern Technologies
The construction and facilities management industries are increasingly adopting digital tools to enhance planning, delivery, and operation of buildings. One of the most effective tools is Building Information Modelling (BIM), which allows all stakeholders—designers, contractors, and facilities teams—to collaborate using a shared 3D digital model. For a complex and ageing building like the Swansea Civic Centre, BIM offers several major benefits throughout its lifecycle:
Design and Pre-Construction: BIM enables teams to plan more effectively by visualising the proposed works and simulating the outcomes before they begin. A key feature is clash detection, which identifies conflicts between design elements—such as mechanical ducts intersecting with structural beams—before construction starts. This reduces delays, rework, and cost overruns.
Improving Energy Efficiency: By integrating scanning data with BIM, designers can identify areas of heat loss, poor insulation, or inefficient systems. The model can then be used to test various retrofit solutions—such as new glazing, improved insulation, or renewable energy systems—and estimate their impact on energy performance.
Maintenance and Lifecycle Management: BIM also supports Facilities Management (FM) by storing data about all assets, including equipment manuals, installation dates, and maintenance schedules. When connected with IoT sensors, BIM can become part of a digital twin—a live, real-time model that reflects the building’s current condition and usage. This enables predictive maintenance, improves space planning, and supports more efficient day-to-day operations.
[bookmark: _Toc196415041]Risk mitigation at Construction Stage
Without effective risk mitigation, construction projects can quickly become vulnerable to a wide range of hazards and safety issues. One of the key advantages of using Building Information Modelling (BIM) is its ability to identify and reduce these risks before work begins on site. By developing an accurate and detailed digital model, project teams can pinpoint potential bottlenecks or hazards in the design or sequencing of works. This allows site management to prepare in advance, deliver focused toolbox talks, and communicate specific risks to site operatives clearly and effectively.
In addition, relevant risk assessments and method statements can be produced using data from the BIM model, helping to ensure that safety procedures are properly planned and tailored to the actual conditions on site. This proactive approach leads to a safer working environment and reduces the likelihood of accidents or delays caused by unforeseen issues.
BIM can also play an indirect but crucial role in mitigating financial risk. With access to accurate quantities and component data, estimators can produce more reliable cost plans and material takeoffs. This reduces the chance of under-budgeting, which can often result in shortcuts being taken during construction to reduce costs. As personal injury specialist Lee Hart noted, “Despite improved health and safety awareness, employers and contractors are still cutting corners, often to save costs, and are endangering life and limb” (Hart, 2022). By enabling more accurate cost forecasting, BIM helps reduce the pressure to cut corners, which ultimately supports better safety and project quality.
[bookmark: _Toc196415042]Manage Maintenance
Having an accurate BIM model gives the building owner a clear, up-to-date record of everything in the building—from the mechanical and electrical systems to the finishes, fixtures, and fittings. It acts as a central point of information that makes maintenance much easier to manage. For example, if a wall needs to be patched, the BIM model would show exactly what material and finish was used, so the repair matches. Or if there’s a fault with a fire alarm, the model can tell you the exact product that needs replacing. As Sotham Engineering states, “Each system and even individual component in the model can contain information on size, colour, supplier, and even maintenance data” (SothamEngineering, 2019).
BIM hasn’t just changed how we track this kind of information—it’s also changed how planned maintenance is organised. The model includes lifecycle data for each product, so you can see when things are due to be replaced or serviced. This helps keep the building in good condition and prevents small issues from turning into bigger ones. If any changes or updates are made to the building over time, the model should be updated as well. That way, any future repairs or maintenance can still be done correctly using the most accurate and up-to-date information.
[bookmark: _Toc196415043]CAFM System
‘CAFM is an acronym for Computer-Aided Facility Management, facility management software designed to optimize and automate daily property operations pertaining to inspection, maintenance, tenant relations, sub-contractor management, and compliance tracking’ (Singu, 2024). This will allow for automized work orders to be issued to maintenance contractors, and update automatically when works are completed. One of the big disadvantages to BIM is that it required competent staff to man the system. In an unskilled users hand, mistakes can occur which leads to inaccurate data being logged, which discredits the system. In using a CAFM system, the initial installation and data entry is completed by a competent person, it then runs itself and works alongside workers in allocating resources to the building. This system ensures the accuracy of the data it holds, and that it is live, leading to less mistakes made on site. 
[bookmark: _Toc196415044]Digital Twin
A digital twin of the Swansea Civic Centre would offer a real time virtual representation of the building. It uses a combination of the BIM mode and live sensors within the building to create a live interactive model. This model can be perfect for the asset manager to experiment with the virtual model, before implementing the changes to the physical building. Decisions can be made based on how systems work on the digital twin, which reduces design time and takes the guess work out when designing.
Faults can easily be visualized and be using the CAFM system, orders can be issued to maintenance teams to get them resolved. This would greatly improve the building, without making drastic physical changes.



[bookmark: _Toc196415045]Ways to retrofit the Civic Centre
It is no secret that the civic centre is in need of investment in order to bring it up to current standards, be that economically or to improve the human comfort factor of the building. Gone are the days of opening windows in order to improve the ventilation of a building. 
[bookmark: _Toc196415046]HVAC System
A high-quality smart Heating, Ventilation, and Air Conditioning (HVAC) system would significantly improve the overall comfort of the Swansea Civic Centre, while also making the building more energy-efficient and environmentally friendly. These modern systems go beyond just heating or cooling—they actively monitor indoor conditions and automatically adjust airflow, temperature, and humidity to maintain a healthy and comfortable environment throughout the building.
One of the key benefits is that a smart HVAC system can detect when fresh air is needed and when stale air needs to be removed, without relying on people to open windows or adjust controls manually. It removes the responsibility from the building users, ensuring consistent comfort across all areas. This is especially useful in larger public buildings like the Civic Centre, where different rooms might have very different occupancy levels throughout the day.
These systems can also be linked to occupancy sensors or CO₂ monitors, so they can adapt based on how many people are in a room at a time. This helps avoid wasting energy on heating or cooling empty rooms. By maintaining an ambient temperature that suits most users and the building, the system also reduces the likelihood of people using space heaters, fans, or other devices that increase energy usage.
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AI-generated content may be incorrect.]Insulation
Improving the insulation properties of the Civic Centre would be necessary to bring the building to current standards. The Display Energy Certificate indicates a rating of C, with 0% of it’s energy coming from renewables. In order to bring these values up, they could look at utilising External Wall Insulation (EWI). This involves fixing insulation to the external of the building then covering with a cladding or render system. In doing this, the existing façade of dry dash finish could be kept, or give an opportunity for a new looking building. In doing this it improves the U Value of the building, which in turn would improve the energy performance. This would take pressure off the heating and ventilation systems, as it would require less energy to heat the building. Gov.uk, 2025

[bookmark: _Toc196415048]Smart Sensors
‘Advanced smart sensors, deployed throughout a building, detect movement, occupancy, light levels, temperature and power consumption in real-time’ (CILS, 2023). In having these sensors linked with the smart HVAC system, it would allow the full building to operate on it’s own. The heating, lighting an CO2  levels can be automatically adjusted to suit the human comfort factor of the users. These sensors will also identify areas which require more heating or more ventilation, this smart approach will work hand in hand with the BIM model, in ensuring appropriate adaptations are made. More data on any building is more beneficial, and with the live feedback gained from the sensors, continuous improvements an be made.
While smart sensors in a building do tale away from the humane aspect of control. Using these will provide the resources that the building requires, not what the users would like. With large commercial buildings with many users such as the civic centre, it can become difficult to monitor without the use of smart sensors. Manual heating controls and openable windows can lead to large inefficiencies. Automatically operated ventilation takes this out of the control of the user, which in turn will improve the overall comfort of the building.
[bookmark: _Toc196415049]Conclusion
A successful retrofitting project on the Swansea Civic Centre would come with a fully integrated system between BIM, a digital twin model, smart sensors, CAFM system and improving the thermal elements of the building. As individual systems they will provide benefits, however as one cohesive system is where the building would really benefit. It will offer a future proofed building that can adapt to new technologies by gathering data from the sensors. 
When systems are properly integrated, the building can automatically adjust lighting, heating, and ventilation, track how spaces are used, and even warn about maintenance issues before they become serious. This makes the building more energy-efficient, reduces running costs, and helps keep it in good condition over time.
Overall, system integration is key to turning the Civic Centre into a modern, smart building that’s ready for the future.
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& print Energy performance operational rating

‘The building’s energy performance operational rating is based on its carbon
dioxide (CO2) emissions for the last year.

Itis given a score and an operational rating on a scale from A (lowest
ns) to G (highest emissions).

Thetypical score for a public building is 100. This typical score gives an
operational rating of D.

Score _Operational rating This building _ Typical

100

You can read guidance on DECs and advisory reports for public buildings.
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