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The purpose of this assignment is to overview the importance of building surveys and how digital technology plays a major role in surveying. I will be focusing on the SA1 building, Y Fforwm. As this is a relatively newly built structure, opened to students in 2018, I will be focusing on how it compares to the original design, if there are any noticeable defects and how a full survey would be completed.

Building surveys are a very crucial part of the construction industry, they provide an assessment of a building's condition and identify if there are any potential hazards or issues. The information accumulated helps to minimize financial costs, keep people safe and ensure people are getting value for their money. 

Surveying can identify potential safety hazards such as areas in need of repair or weakness within a structure. Finding these issues early on can help reduce financial impact for the owners. According to Royal Institution of Chartered Surveyors (RICS) those who did not get a survey for the building they bought faced around £5,750 worth of repair costs with 17% of those paying a further £6,000 to make the building habitable. (Legal & General, 2021)
Digital technology is an essential part of modern surveying, they provide accurate and high-quality information that would not be obtained with more traditional methods. This technology helps to make the process more efficient whilst reducing the time taken to complete the project and improving safety standards. 










[bookmark: _Toc184204598]Survey Objectives and Scope
The objective of this survey is undertaking a detailed inspection of the structure and condition of the property with digital technology, as the building in question – Y Ffowym – is a relatively new structure, the focus is to compare it to the original architectural plans and identify its current condition. 
The Y Ffowym is a part of a larger building complex within the university, it is one of the more modern buildings therefor in this survey the building should be inspected alone and not compared with the other structures nor compared with the carpark attached it. 
Key areas to focus on will be the south-west facing walls (searching for any weathering damage from the Atlantic winds), common areas of heat loss such as windows, roofs, walls and flooring, internal electrical system vis thermography and any signs or leaks or damp.
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[bookmark: _Toc184204600]BIM
Building Information Modeling (BIM) is a valuable tool that creates 3D models, providing a digital representation of physical environments using multi-disciplinary data. 
This resource enhances the creation, management, and sharing of construction project information. This allows for effective evaluation of changes in cost, timeline, and other factors. It allows for better assessments during surveying, showing how addressing issues can impact costs and environmental effects. 
BIM is now more widely used for refurbishment, maintenance, and deconstruction which helps to minimize errors and financial risks. Its interactive nature helps to improve understanding for clients and surveyors via visual data, reducing preliminary phase costs. Additionally, it enhances team collaboration, helps aid in safety, and contributes to lower CO2 emissions by reducing materials and waste. 
However, challenges include high software costs, as there is the need for powerful computers, and currently there is a lack of skilled experts. Smaller firms may struggle to invest in BIM, but it is a great investment as evidence shows 86% of BIM projects yield savings and 72% report reduced fabrication and construction risks.
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Thermographic cameras detect long-infrared (IR) radiation, this is invisible to the naked eye but crucial for identifying temperature variations according to Black Body law. These cameras are an invaluable resource for surveying buildings, helping to assess structural integrity (locating hidden cracks), electrical systems (identifying loose or faulty wires), moisture detection (revealing cooler areas due to leaks), energy efficiency (locating heat loss in insulation).  They are especially effective when used in conjunction with air tightness testing, which makes it easier to identify air leaks.
 Thermography aids in meeting BREEAM (Building Research Establishment Environmental Assessment Methodology) sustainability standards and complying with BS EN 13187 thermal performance of building regulations. It helps to provide quick results without disrupting operations, including though barriers.
Thermographic cameras do have some drawbacks. Reflections can lead to inaccurate readings, but by adjusting emissivity can help. Using a high-quality devices is very important for the most accurate readings but this comes with high initial costs. Professional-grade cameras are able to detect temperature differences from up to 1,000–2,000 feet away. Drone attachments can help enter trickier locations. Weather conditions may impact performance meaning it is essential to check the forecast beforehand. 
For optimal results, a 10-degree difference is needed between outdoor and indoor temperature. Surveying in winter or at night, with heating and air conditioning off can help create this difference. Thermographic cameras can operate in total darkness. (British Standards Institution, 1999)

Drones
Drones, also known as unmanned aerial vehicles (UAVs), are controlled remotely or are autonomous devices that use GPS, sensors, and software. They are highly flexible with their uses and within construction, drones can create 3D models, identifying on-site issues, real-time progress tracking, assessing hard to reach areas for inspections. (Heliguy, 2024)
 Drones need physical floor markers for calibration. Real-time kinematic (RTK) drones provide centimeter-level accuracy by sending correction data to their GPS system. RTK drones require a GNSS (Global Navigation Satellite Systems) base station, satellite receivers, and reliable communication with the drone. 
Compared to traditional surveying, which covers 5 acres per hour, drones can survey 120 acres hourly, which reduces manpower and time, therefore saving costs and enhancing safety.
High-resolution drones are able to detect cracks as small as 0.75mm from 3 meters away. Using overlapping photos for drone photogrammetry, drones achieve sub-centimeter accuracy in measuring distance, surfaces, elevations, and volumes. 
However, initial costs are high, and smaller companies may struggle to afford them but the overall saving once you have it compensates for the upfront cost. Drones also require certified pilots, insurance, and flight permissions due to privacy concerns. Weather conditions can affect photo quality and flying capability, so checking the weather is essential. Battery life must be monitored, and carrying spare batteries can reduce risks. (Peter Kinghan, 2019)
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The methodology to be used for the survey will be:
Survey preparation needs to be completed, before a physical inspection can take place. Preparation includes informing the correct people of your intentions and ensuring you have appropriate access to the site. The Fforwm is a university building so access is best done during a weekend day to ensure there are less students on site to interfere. (William, 2024)
Equipment which is going to be used needs to be identified (equipment for this surveying is identified below) 
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Starting from the top of the building going down. (William, 2024)

The roof and walls will be the first area inspected. Use of RTK drone with LIDAR (Light detection and ranging) scanner. (refer to section 3, Drones) and collected ground points with GNSS. Easily identifiable ground points will be chosen for example with the Y Ffrowm there are multiple manholes and poles erected from the ground which are easily identifiable from the sky. Around 15-20 points will be collected, allowing room for error as well as accurate data. They will be evenly spread across the area. The drone will collect imagines from the exterior to be used to create a 3-dimensional (3D) model of the building and search for any visible faults. Checking for any building or overloading of the walls and any foundation failures.  
Thermography will be used on the exterior to check for heat loss from the building (refer to section 3, Thermographic cameras). The Y Fforwm would expect to see heat loss from the windows, doors and eaves as these are areas that are harder to insulate. The Fforwm is made up of many windows which can be difficult to get an accurate reading as they will reflect the temperature of the surrounding materials, a note should be made of the window location so the edges can be monitored for heat loss. Black electrical tape can also be used to identify the temperature of the window itself. This is done by placing the tape on the window/glass and allowing it to increase to the temperature of the window and then measure the temperature of the tape. Thermographic cameras will be used to also check for any moisture or air leaks as well as any potential electrical issues. (William, 2024)
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Inspect room by room in a clockwise direction, doing the same for each of the three floors. 
Handheld terrestrial laser scanner (TLS) with LIDAR will be used to create a digital elevation model of the interior. TLS scan the environment to accumulate thousands of points by radiating light pulses which reflects back to the transmitter. Images will be taken as well for real-time references to anything of importance. This information can be used for further analysis. (Pearson, et al., 2023)
The images collected from the drone and ground points will be used in conjunction with the handheld laser scanner to create a 3D design of the interior and exterior and compared to the original architectural design. 
Once the exterior and interior survey is complete, a report will be written to evaluate the overall condition of the building and to suggest any improvements that can be made and the related cost. (A.Noy, 2010)





















[bookmark: _Toc184204606]Challenges and Solutions
There are many challenges that one may face when completing a survey of a structure. Some of these challenges and their solutions include:
	Challenges 
	Solutions 

	Accessibility: some areas can be hard or dangerous to access. Some may have physical restrictions or be within restricted areas.
	Certain digital tools can be used for areas with physical barriers. Drones can be used for dangerous areas as they are able to reach hard to access places such as roofs without the risk of working from height or putting any pressure on weak points within the structure. Thermography can be used as a non-intrusive method to see behind barriers such as walls or looking under rendering for any cracks without causing damage.

	Accuracy and precision: There are multiple ways that the accuracy of a survey can be affected, this can include human error, limitations with equipment and environmental conditions.
	By using high-quality calibrated equipment together with standardized procedures, the likelihood of errors is decreased. Creating a plan before you begin and noting any errors that may occur so you can be prepared, for example if a reading doesn’t seem correct, make sure to double check to reduce any mistakes. The large amount of data to process may be overwhelming for some so having trained experienced staff is crucial. (Shiels, 2024)

	People and surrounding noise. People can often become intrigued and ask questions.
	Avoid conducting surveys during busy times, for example thermography can be done in the dark or with the Fforwm, there will be less students present during the weekend as the university is closed. Make sure you have all your licensing up to date and you are following all the correct procedures to avoid any legal implications.

	Recording data in hard-to-reach areas
	hands free devices can be used to take verbal notes.

	Dangerous building materials: asbestos
	Asbestos was banned in 1999 so in new buildings such as the one this report focuses of it is not a relevant issue. Older buildings may still contain asbestos, they will need to be contained by a specialist, unless damaged, then it will have to be removed.

	Report writing
	The report needs to be coherent and accurate. Using proof-reading and grammar/spell check can help achieve this. The report needs to be unbiased with all details being based off substantial evidence. It needs to follow the objective of the survey.
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In conclusion, surveying can be made more efficient, more profitable and more accurate with the use of digital technology. There are many different options of digital tools, all which range in price and quality, making it more accessible for all types of businesses. The type of equipment required will depend on the exact type and objective of the survey. 



















Bibliography
A.Noy, J. D. a. E., 2010. Building surveying & Reports. 4 ed. s.l.:Wiley-Blackwell.
British Standards Institution, 1999. BS EN 13187, s.l.: The British Standards Institution .
Heliguy, 2024. Drones for Construction. [Online] 
Available at: https://www.heliguy.com/industry/drones-for-construction/
[Accessed 25 11 2024].
Kindel Media, 2021. person holidng tape measure. Los Angeles, USA: s.n.
Legal & General, 2021. Five top reasons why you should get a property survey. [Online] 
Available at: https://www.legalandgeneral.com/surveying-services/news-and-insights/five-top-reasons-why-you-should-get-a-property-survey/
[Accessed 15 11 2024].
Nec, 2018. SA1 Swansea Waterfront campus, University of Wales Trinity Saint David. [Online] 
Available at: https://www.neccontract.com/projects/sa1-swansea-waterfront-campus-university-of-wales-trinity-saint-david?srsltid=AfmBOoqxpmk8x49v9DKF--rirS0XXQOigsJGPd3eYIVLzob5gMTEqULY
[Accessed 18 11 2024].
Pearson, D. C., Edwards, P. S. & Penna, D. N., 2023. Use of GNSS n land surveying and mapping, London: Royal Institution of Chartered Surveyors (RICS).
Peter Kinghan, J. K., 2019. Drones: applications and compliance for surveyors , London: Royal Institution of Chartered Surveyors (RICS).
Shiels, A., 2024. Common Challenges In Conducting Measured Building. [Online] 
Available at: https://intersectsurveys.co.uk/blog/common-challenges-conducting-measured-building-surveys
[Accessed 09 12 2024].
William, H., 2024. Digital surveying and Highway design, ACBA4017, University Wales Trintity St Davids. LEcture slides accessed via the universities online learning plateform. s.l.:s.n.



2

image2.jpeg




image1.png




image2.png




