ACBA_4017: Digital Surveying and Highway Design Assessment
Introduction
In any major industry, the underlying skill that keeps everything airtight is communication. To communicate effectively, every detail, major or obscure, must be present and accounted for, and such a thing is not as more important as it is in the construction industry. With the need to prevent the loss of energy and work around weaker sustainable power sources, its essential that building surveys are conducted to determine the need for further action. 
As time has passed and technology has naturally evolved into the modern day, many diverse tools have been created to work around the limits of what people can do to survey a given building, such as the need to properly detect the coverage of thermal energy in an interior space, recording angles and elevations from any position or the need to accurately measure the distance and positioning of an entire building from any point of reference; these technologies have not only increased the effectiveness of conducting building surveys, but have streamlined the time need for surveying buildings as a whole. 
The purpose of this assignment is to develop a plan for a building survey, incorporating the use of modern digital tools and technologies, with justification of the methodology planned as well as the technologies incorporated into the survey. My building of choice is the Fishguard Bay Hotel, a Grade II Listed Building situated in Fishguard and Goodwick, Pembrokeshire.
What is a Building Survey?
The main definition of a building survey is a non-invasive inspection of the external and internal elements of a building, this also includes the services in and around the building, as well as the garden and grounds of the property if it has them. It serves to give you a full understanding of the condition a property is in prior to potential ownership, so you make a more educated decision in its purchase. ([footnoteRef:1]) [1:  https://www.oakfieldsurveyors.co.uk/knowledge/building-survey/what-is-the-purpose-of-a-building-survey/] 

A full survey otherwise known as a building survey gives a detailed report on the construction make up of a building, any defects that have been found and ongoing advice on maintenance. The defect analysis will involve a breakdown of how that defect has been caused and what can be done to remedy it. ([footnoteRef:2]) [2:  https://www.oakfieldsurveyors.co.uk/knowledge/building-survey/what-does-a-full-survey-include/] 



Survey Scope
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Description automatically generated]The Fishguard Bay Hotel started out as a manor house named The Wyncliffe in the 1700’s, serving the Rogers Family, until 1805 where it was sold to David Harries, where it was kept in his family until 1894. It was then sold to the Fishguard and Rosslare Harbour Company, where it was then converted into a hotel. In 1910, it was recorded to having over forty bedrooms, two apartment suites, a dining hall, a smoking room, two lounges and a billiard room. The building was three storeys tall, along with an attic and numerous bays. The exterior of the building consists of a traditional stucco render with a slate roof, fretted bargeboards, and sash windows, which were common materials for the time ([footnoteRef:3]). Given that the building has a lift on its floorplan and being three storeys tall, this makes it a mid-rise building ([footnoteRef:4]). This puts the building at a minimum of 100m tall, or around 328ft, making it within the boundary of maximum drone flying height of 400ft. The building is preserved under a Grade II listing, implying that the structure has been kept mostly unchanged in terms of materials used, it’d likely be safe to assume that asbestos was utilised as the primary material for insulating heat, as people likely wouldn’t have known of the long-term health difficulties it would cause. The hotel itself is located at the end of Quay Road with a large view of the harbour and the sea on the hillside. Taking into account the harsh weather conditions more likely to happen closer to the ocean and the positioning of the building on the hill around plenty of trees, it leaves us with the potential defect of poor foundation strength, growing tree roots, ground subsidence, and natural material degradation from the elements and lack of proper maintenance. [3:  https://britishlistedbuildings.co.uk/300012345-fishguard-bay-hotel-fishguard-and-goodwick]  [4:  https://dieselcommercialgroup.com/how-are-low-mid-and-high-rise-buildings-classified/] 

A floorplan of the Fishguard Bay Hotel found in a brochure; the brochure likely being made in the 1920’s.

([footnoteRef:5]) [5:  https://www.hanesabergwaun.org.uk/places/pubs-and-hotels/the-fishguard-bay-hotel-and-grounds] 


Tools to be Used.
After doing research on modern methods of technology used in the construction industry for surveying, I have chosen to use Drones, Terrestrial Laser Scanning and Thermal Imaging.
The applications of drones in the construction industry have only increased as the technology for drones has advanced, being able to fly pre-programmed flight routes, taking photos with high resolution cameras and even estimating flight time correlating to their current battery power, making them almost completely autonomous. For better area coverage and precision, drones are a must-have in any medium-to-large scale construction project. As for how it applies for this particular survey, it’ll allow for us to gain fully detailed photographs of the building from any angle, allowing for a BIM or Digital Twin to be conceptualised for more coordinated project planning and resource management; we can also get crucial information for any outstanding defects either with the building itself, or the surrounding area which can pose a threat to the building or any labourers on site at a given time.
Terrestrial Laser Scanners are another useful tool best utilised for surveying and information gathering. It works by emitting a pulse of light that reflects off surrounding surfaces, which then transmit back to the receiver, measuring the distance of specific points based on the travel time of the light pulses back to a reference point. These scanners can be best utilised for internal surveys, where whole rooms can be mapped out in a confined space in a matter of minutes, while also providing data for digital models that allow for better resource and time management. For applications to this scenario, we can use these laser scanners to accurately map out the internal spaces of the hotel for architects, quantity surveyors and construction managers to professionally design and tender for the conversion and adaptation of various elements of the building.
Thermography is the principle that every object emits infrared radiation that is invisible to the naked eye but can be detected and captured on thermal imaging cameras and devices to determine the distribution of a temperature on a specific surface. Thermal Imaging is still a new addition to building surveying though it has already proven to be especially useful for three substantial defects that could inhibit the quality of a project; Moisture Detection, Energy Efficiency and Structural Integrity, though it can also be applied to detect electrical systems. Though the versatility of Thermal Imaging speaks for itself, it can only be applied effectively under certain conditions, such as avoiding direct sunlight, high winds, and rain, as that can directly affect the accuracy of the data you are trying to collect. To further ensure that these thermographic surveys can be conducted effectively, keep all doors and windows shut and turn off any artificial heating or cooling systems so that the natural temperature can flow effectively. In the case of our project, the usage of Thermal Imaging can help to determine any structural defects, particularly in the walls and ceilings of the upper floors, as it could let out all the heat and degrade any materials more susceptible to water damage.
Survey Plan
Before beginning any surveying, its important to ensure that any and all personnel are properly briefed and trained to work in the given environment, as a grade 2 commercial building that’s been inoperable for a number of years wont to not be up to standard and is likely to be prone to health hazards that workers need to be properly equipped to avoid. In short, proper PPE needs to be provided to safely traverse the property. From what we know, the main PPE that must be used are goggles, disposable gloves, dust masks and steel toe cap boots. With the handling of disinfectants, its also necessary to wear long sleeve tops to offer better skin protection, disposable gloves also need to be removed and disposed of when work is done. 
Another thing to remember is proper manual handling, in line with MHOR 1992, which offers basic guidance on how to avoid any musculoskeletal disorders ([footnoteRef:6]), which are often caused by improper handling and pushing or pulling. Workers should be briefed on how to conduct tasks effectively and safely as to not strain or hurt themselves to the point of injury. [6:  https://www.hse.gov.uk/pubns/books/l23.htm] 

The survey will begin with the operation of a drone fitted with a high-resolution camera to take photos of the external envelope of the property as well as the surrounding area to assist on the discussion of further action. Terrestrial Laser Scanners will then be operated both externally and internally to properly map out the building and its primary elements, where a 3d model can then be produced to enable digital variations for when proper construction starts. In tandem with the laser scanners, thermal imaging cameras can be used to map out each of the rooms to determine the quality of materials, proper ventilation, moisture levels and the locations of plumbing and electrical systems. Once a proper game plan is made by the surveyors, trades can then be delegated or employed externally to conduct more specific maintenance and remedial work.
I will now explain what data will be gathered to assist in the process of this survey, considering major factors that dictate what data should be gathered from the building depending on its condition, the first of these will be the structural stability of the property. From what can be gathered from the buildings location, its likely that the building is situated in an area more exposed to the natural elements, especially to the likes of rain, snow and hail; given the lack of maintenance in recent times and the abundance of vegetation in the vicinity of the building, potentially underground, it can be assumed that its structural stability is not up to standard, and therefore will need immediate attention. To gather further information, we’d need to use thermal imaging technology to analyse the structural integrity of the buildings foundations and load-bearing walls on each floor, as the process itself is inherently non-destructive, and removes the need for larger equipment, saving time and money which allows us to deal with other more pressing matters. The quality of the results needs to be considered by avoiding direct sunlight and areas more prone to frequent changes in temperature, such as windows, doors, or any area with enough damage to let heat escape. 
Our next point of concern is the likelihood of infestations, such as rodents or insects. The applications of thermography also include moisture detection, which is especially useful for this survey, especially since the building was always a commercial dwelling constructed with wooden materials, so there is always bound to be a pest or two lurking around. By analysing the moisture levels in the wood of a given area, either near the kitchen or any of the living spaces, we can determine the likelihood of an infestation depending on the level of damage. To remedy the potential defect, proper handling of sanitary chemical needs to be done to kill off any nests or existing larvae. 
The last major point of interest for the survey is the quality and sustainability of materials and how efficient they are at retaining heat in an enclosed space. We can effectively use thermal imaging technology to detect the frequency of heat in numerous given areas and deduce which of them are not retaining as much heat, indicating the degradation of the materials used that need replacing. By doing this, we can ensure that the building can be updated to modern regulations and be perfectly efficient in heat trapping.
To conclude, I will summarise the key points of the survey plan. Before the survey can start, all workers must be briefed on the tasks that are to be conducted, what equipment must be provided and how they need to conduct tasks to avoid musculoskeletal harm, as well as the potential handling of chemical disinfectants. The start of the survey itself consists of the operation of a drone to take photos of the building exterior to spot any substantial external defects, as well as the surrounding area to develop a digital model in the case of producing variations of plans for further work. Terrestrial Laser Scanners will be employed to gather accurate measurements and angles which will also go towards the digital model, as well as mapping out the interior. Thermal imaging will be used to evaluate the buildings structural integrity and energy efficiency, as well as assessing material quality and moisture levels to suss out any potential pests and infestations. When surveying has concluded, remedial action will be taken, and all information will be recorded for the construction management team to produce and delegate tasks for the labourers and trades to refurbish the property up to code with modern building regulations.
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