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Introduction:
Building surveys are used to identify any potential issues that can occur in a building either during the construction process or throughout the buildings use. These surveys are essential to ensuring that buildings are in the best condition possible in order to retain their value. With the evolution of digital technology building surveyors now have access to increasingly accurate and detailed surveying equipment. These technologies help to reduce human error and can allow a passage to parts of the building that were traditionally difficult to access.  This assignment aims to outline the benefits of the use of digital technology for building surveys and, to create a plan for a survey on an existing building. 
Survey Objectives and scope:
The objective of this survey is for monitoring the condition of the building to aid in the planning of maintenance for an in use house of multiple occupancy (HMO).  This survey will allow for the landlord to be aware of any faults within the residency in order to ensure quality for the tenants and the longevity / value of the building. This survey will be a RICS level 2 home survey as it “is most suitable for conventional properties that are in reasonable condition and are simple in form and layout”. (RICS 2024) This type of survey will allow for detailed information as well as giving information for future repairs and maintenance. The selected property is a terraced 2 story 5 bedroom HMO with a pitched roof at 3 Alexandrea Terrace Brynmill, Swansea SA2 0DU. Built in 1929, the property shares both sides with neighbouring terraces which continues for the entire length of the street. With the nature of the survey being condition monitoring the key areas of focus will be looking for significant defects that could cause harm to the tenants or the longevity of the building. Specific defects too look out for based on the buildings age are damp, bowing, roof thrust, subsidence, and shallow foundations.( Ian Rock 2017)
Selection of digital tools and technologies:
Originally a technology developed for military applications, the thermal imaging camera has since been adopted in the surveying field. “Thermal cameras are passive sensors that capture the infrared radiation emitted by all objects with a temperature above absolute zero.”  (Rikke Gade 2014) These cameras have a wide application for surveying as they can establish a plethora of defects including; dampness, missing insulation and badly fitted windows / doors. (Stewart Little 2016) Based on the survey objectives and scopes thermal imaging cameras are appropriate for this survey as they will identify the above discussed defects and the property is small enough to enable prompt and effective usage.
Moisture metres measure wood resistance between two metal pins that are inserted into a surface. In building surveys moisture metres are used to detect areas that have a high level of moisture (>20%). These high levels of moisture suggest there is either fungal growth or a wood based pest infestation. (Robert A. Zabel 2020) These defects act as a detrimental threat to structural stability in buildings thus need to be monitored and delt with. Based on the survey objectives and scopes moisture metres are appropriate for this survey as they will provide insight to any damp within the property and being a 1920s build it is plausible that these defects may be occurring.
Drones “are aircraft with no on-board crew or passengers” allowing for access to high up areas without the added risks of sending a person. (Imperial war museum 2024) Drones were originally developed for military applications but have been developed to serve purposes across a variety of industries. The reason for drones being widely adopted is due to their flexible use, handleability, and their comparatively low cost. (Peter Kinghan 2019) For surveying drones are used to capture images of buildings or sites that are otherwise difficult to access. Based on the survey objectives and scopes drones are appropriate for this survey due to the site having low accessibility and it will allow for increased time efficiency which is needed to prevent disturbing the residences. Drones also provide less risk than if the roof were to be accessed by a ladder as falling from height is one of the biggest causes of on site accidents. (Sam McElroy 2024)
Survey  planning:
Prior to site visit:
The first step of any building survey is to establish contact with the property owner or manager. With this contact I will discuss a date and time for the survey to be conducted, this will allow for the tenants to be aware of activities during the survey and to ensure access to the site. Next I will attain any available information on the property including architectural drawings, and any previous survey data. This information will allow me to conduct a full desktop study meaning I will have a greater understanding of the property once it comes to the day of the survey. Using local authority records I can attain information on any previous planning permission either from the selected property or property’s in the area giving. This will give insight into the ease of conducting any work needed on the property as a result of the survey. 
Using the information from the desktop survey I will then identify the equipment and PPE needed for the survey. I have selected thermal camera, moisture metre, and drones for the equipment needed. With the use of drones permission will need to be granted by the relevant authorities. The appropriate PPE for the site and equipment will be; High visibility jacket, steel toe cap boots, goggles, gloves and a hard hat. 
Site visit:
Before accessing the site a brief inspection of the surrounding properties is needed to identify any common faults in the area that can suggest subsidence and other problems with the topography. 
Commencing access to the site the first step of the survey will be the external appraisal. A visual inspection of all physical properties is conducted and any visible defects are recorded. If areas cannot be accessed this must be noted.  The first piece of digital technology to be used is the thermal imaging camera. I will stand at an appropriate distance and capture all areas of the building starting from the highest point and working my way down and covering both the front and rear of the property. By using thermal cameras it allows for a non-invasive inspection and can inspect a large area of the building in a short period of time. (Richard Bedford 2021)
Continuing the external survey I will use a rotary wing drone as they offer the manoeuvrability needed and can hover meaning they are suitable for close range surveys. The drone will be equipped with a high resolution camera which can detect defects and damage that cannot be seen by the human eye. (Hee-Wook Choi 2023) the drone will operate in a top down approach starting from the highest point of the roof working its way down to the walls. These defects can include cracking in the walls or roofing, and issues with guttering. Detecting these defects before they cause issue will save considerable repair costs. 
Concluding the external survey the internal survey will start from the second floor working clockwise until all rooms on both floors are covered. Again the physical properties of the interior will need to be visually assessed and noted for any defects. If accessible the roof space needs to be included in the survey particularly focusing on areas vulnerable to defects. In each room the thermal imaging camera and moisture metre will be used. When using a thermal imaging camera inside all internal doors should be open and all external doors and windows should be closed to create consistency. The camera will focus on external walls only and main points of focus will be the corners of the room as well as external windows and doors. With the moisture meter RICS states that; “Surveyors should now take a 'whole-building' approach”. (Duncan Philips 2022) This means that in each room all walls will need to be assessed for both the plaster work and the timber framework. 
The difference in the data collected by the thermal imaging camera from internal to external temperatures should be no more than 10 degrees. To ensure that the data matches up, while using the camera it is important to label where the data is collected from to ensure accuracy.
Post site visit a comprehensive report should be written to RICS standards outlining all the data recorded. All elements of the building that have been inspected are given a condition from 1-3; 1 – no repair 2 – non serious defects 3 – serious defects. The report must also contain a valuation that gives advice on repairs and ongoing maintenance issues. If it is unclear from the data what is needed recommendations can be made for further investigation.  The data outlined in the report must comply to any relevant legislations otherwise you are left open to negligence claims.
 Challenges and solutions:
One issue that can arise when using thermal imaging cameras derives from weather conditions affecting temperature. Where background temperatures are similar to the heat of the targeted area, the temperature differences may be smaller than what the camera can measure effectively. (CPNI 2014) Another weather related issue when using thermal cameras is that humidity, fog and rain can act as a shield between the target and the camera. If surprise weather conditions do arise on the day it may be necessary to reschedule the survey. A way of mitigating this prior to the survey would be to check weather conditions and work to do the survey on a day where the conditions are optimal.
Drones have a small battery capacity meaning that flight times can be limited. If the drone runs out of battery during the survey this may mean that an insufficient amount of data can be collected. Also in a worst case scenario it could cause the drone to crash causing damage to the drone and other property. To prevent this from happening replacement batteries should be brought to site and battery levels should be closely watched.
 An experiment conducted by university of oxford where they tested different moisture meters against each other found that each metre provided different results. They stated that “Readings from different meters were neither comparable nor predictable” (Eklund, J. A 2012) From this experiment we can see that metre readings need to be used in a relative context. To ensure accurate results several points will need to be surveyed across a surface.
Conclusion and recommendations:
In summary this report creates a plan that describes how a building surveyor can conduct themselves to do a level 2 RICS building survey. The surveyor not only focuses on the building itself but starts by looking at the surrounding area as this can be a key indicator to what can be expected on the property itself. The survey then moves to the property itself starting with the exterior with a top down approach ( from the roof to the damp proof course). Commencing with the interior if there is an attic you start there if not working clockwise room by room. In my survey plan for the exterior part a thermal imaging camera and a drone are used. For the internal survey a moisture metre and a thermal imaging camera are used. The purpose of the survey is to inform the landlord on any defects that will require maintenance. Thus the survey report needs to be detailed, adhere to regulations, and meet the highest standard of accuracy possible.
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