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The Dylan Thomas Centre is a grade 2 listed building, it was built in the 19th century its currently being used a library. The walls are primarily stone masonry with neoclassical detailing, slate roof, timber elements and traditional sash windows. The building is in Swansea and is located next to the river tawe and other historical buildings. 
Building surveys are essential for any property to discover what defects the property may have, doing a building survey will thoroughly inspect and investigate the property to determine what defects the property has such as structural defects, maintenance issues and safety issues. The survey would be carried out by a qualified surveyor. The importance of carrying out a building survey is crucial when coming to either buy or sell the property, by having a building survey before selling the property this reduces any liability if something in future goes wrong.
When carrying out the building survey using modern technology such as a drone would provide a more thorough survey due to the drones being able to gain access to areas where humans cant. Using modern technology also provides precise data collection, using tools like 3d scanning (LiDAR) would be ideal for this historical building as we can integrate the data on site to BIM software therefore, we can gather a better understanding of the buildings condition. Using thermal imaging and ground penetrating radar would also enhance the understanding of the buildings condition.
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Figure 1 Doran, L. (2015) Dylan Thomas Centre
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The purpose of the building survey is to ensure that the building complies with building regulations and is safe, if it is not we have enough understanding to carry out remedial works to ensure that the building is safe and complies with building regulations. This can also be used as a feasibility stage due to the repairs costing more than the building is worth.
Areas to focus on within the survey :
· Stonework condition and jointing due to its location being next to the sea.
· The windows, doors and architectural details need to be thoroughly inspected for deterioration.
· Drone survey to assess the condition of the exterior of the first floor and the roof, paying close attention to slate condition, rain water systems and chimney stacks.
· We would need to investigate and calculate load on structural walls, ceilings and floors to ensure they are capable of holding the live weight.
· If any damp is found it would need to be investigated ( where has the dampness come from? Has the problem been rectified? Does it pose any health issues? )
· Thermal imaging survey would need to be completed to identify heat loss within the building.
· Full survey complete on ventilation and mechanical systems such as plant rooms and heating facilities.
· Assess all fire systems in place.
· Electrical survey to be complete ( what condition is the electrical work? , has it been certified?)
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To do the above we will need to use advanced modern technologies that would are precise in providing data and will enhance our understanding of the buildings defects. We will use the following :
[bookmark: _Toc204726217]Drones
Drones are an essential tool for building surveying. Drones capture high resolution photograph and videos of the buildings, especially in places that are not accessible such as roofs or even places that are accessible but are cordoned off due to it being a dangerous structure. This ensure that the survey is accurate and the whole building has been surveyed. Specialist drones can capture and render a detail 3d model where it can be investigated via software, this enhances the safety of the survey due to not using ladders in inaccessible areas and also improves efficiency as drones can cover a large area quickly.
We would use this especially for the Dylan Thomas Centre due to its complex roof structure and also due to it being very difficult to access, by using the drone we can ensure we will have a more accurate survey and safer method.
[bookmark: _Toc204726218]Laser Scanning (LiDAR)
LiDAR scans the area such as a room or a building and it will collect data on the building such as accurate measurements by using laser beams. LiDAR is especially useful for historic buildings due its complex architecture, after we have scanned the building it will then transfer its data into BIM.
We would use this especially for the Dylan Thomas Centre due to its complex interior and exterior design, it captures accurate measurements of the complex structures which would have been difficult to do by hand.
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BIM is perfect for this listed building with its complex architecture, it’s a digital process that creates a 3D model from the data you input into it from tools like LiDAR and drones. This means that you can survey the building off site when you have received the data, with this data being stored on software it is essential for maintaining the building and long term asset management.
We would use this especially for the Dylan Thomas Centre as it supports the use of the other tools used on the survey, it will collect the data from both tools and create a 3d model with accurate measurements. 
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Due to the building being built in the 19th century carrying out a thermal survey will be essential due to the building overtime would have degraded, when doing a thermal survey the surveyors can identify hidden issues within the building such as heat loss, moisture ingress, poor or insufficient insulation. By carrying out this survey it will identify all these problems that the client will then be able to rectify which in turn will preserve the building, fortunately thermal imaging is a quick and non-invasive way of gathering data effectively.
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GPR ( Ground Penetrating Radar) is another non invasive was of gathering information. GPR uses radar pulses to detect where and what objects are below surfaces, it is particularly good for identifying voids below, buried services and foundation elements without the use of an excavator. We can also use GPR for walls to gain a better understanding of what is behind the walls, this can detect defects with the walls and insulation. This is a valuable and effective tool due to its ability to reveal hidden defects within the building which also being non evasive, this is essential for this particular building due to its protected status.
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Job method Statement (JMS) 
“Before embarking on any maintenance, repair, alteration, or extension works to a listed building, you will likely need to obtain Listed Building Consent from your local planning authority. This consent is separate from regular planning permission and is required for any work that may affect the building’s character or special architectural features. Key points regarding Listed Building Consent include” (iconsurveyors.co.uk, 2024)
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· Gain permission from local authorities due to the building being listed
· Provide risk assessment.
· Report and sign on arrival  
· Attend  Site induction as required by the client
· Site walkaround so the team can understand the building layout
· Put on your personal protective equipment
· Take tools and equipment to work area.
· Ensure the area to be worked and exit points are clear of obstruction and that safe access and egress is maintained.
· Check any electrical tools for damage or faults, faulty or damaged tools must be removed from service immediately.
· Do not leave tools and equipment unattended at any time.
· Prior to any work taking place on site, Cordon off work area if required to do so. 
· Capture high resolution video and photographs where needed of all places that are inaccessible.
· Land the drone safely after capturing and using photogrammetry to create 3D models
· Preform LiDAR scans around the building perimeter to gain accurate measurements of the building.
· Using a thermal camera scan the interior and exterior of the building to gain an understanding of the thermal efficiency of the building
· GPR ( Ground Penetrating Radar ) will scan selected floor areas, this will identify what is underneath the floor such as voids, services and also structure.
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The Dylan Thomas Centre is a grade 2 listed building making a significant concern for access, some areas of the protected building may need permission. Therefore making the survey a longer process, this will mean that we will need to require permission for all parts of the building before hand and have a thorough programme of works to ensure that we can complete the survey as soon and as safely as possible.
The other concern in the centre is that due to it being a protected building it limits the tools we can use such as invasive methods or even we may be prohibited to investigate the building fabric through contact. This is why we have chosen to use non invasive methods such as drones and LiDAR technology this way we wouldn’t come into contact with the building fabric therefore making mitigating the concern of breaking something.
Due to the centres complex architecture the LiDAR may not pick up certain angles of the building interior and exterior and will create a shadow, the solution to this is to do a further in depth survey where we may be required to walk around the building many times until we can gather accurate information.
Due to the centre being so close to Swansea beach we could face environmental issues and could have severe weather conditions such as wind, rain and even poor lighting will affect both tools. The drone will not be able to fly in these conditions, to mitigate this issue we will plan ahead and check weather forecasts to predict the best day to gain accurate information. this will need to be accounted into the program due to the forecast not being accurate.
Due to the centre still being used by the public we would have to work around the public ensuring we complete the survey with keeping disruption at a minimum.
When using the GPR the accuracy can be affected by ground conditions such as thick concrete foundation or slabs, to prevent inaccuracy we will use our most advanced GPR tool that should be suitable for the building.
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The objective of this survey is to highlight the defects and assess the buildings condition while using non-invasive technology due the Dylan Thomas Centre being a Grade II listed building. By using key digital non invasive technology such as drones, LiDAR, BIM, Thermal Cameras and Ground penetrating radar we can gather enough information to create an accurate survey of the whole building, we will also create a 3D model by using the data gathered by the tools on site. The 3D models will be key in supporting maintenance and conservation planning. Once we have gathered all information we will issue a condition report with our findings which will include photographs, 3D models, videos, thermal imagery, and GPR diagrams.
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