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Introduction 
This report is made up of two parts. The aim of part one is to define surveying and outline the factors under which it can be classified. Part one will also discuss one factor in its entirety. Part two will define digital surveying and listed buildings, explain the five key stages of a building survey and how digital equipment is used to obtain data from the survey.

Part One 

Surveying 
According to the Collins Dictionary, surveying is the study or practice of measuring altitudes, angles, and distances on the land surfaces so that they can be accurately plotted on a map. 

Surveying can be classified based on four different factors. These factors are: Main, Equipment, Method and Purpose. 

Main
The two main classifications of surveying are geodetic and plane. They either consider the shape of the land or assume that the land is flat. 

Equipment
Surveys are conducted using equipment to obtain measurements. The equipment can be broken down into traditional or digital equipment. 

Method
A survey can be conducted using different methods: triangulation, trilateration, and traversing. Different methods measure the distances and angles, and in others, the angles are calculated. 

Purpose
Surveys are conducted for different reasons and can be classified by those purposes. These factors include:

· Archaeological 
This survey is carried out by archaeologists to gain information about the ancient past and to uncover relics beneath a site. Developers are bounded by law to carry out an archaeological survey before commencing construction at a site. 
https://www.archaeologist-near-me.co.uk/survey/

· Cadastral 
This type of survey is conducted to establish boundary lines of properties or to further define existing boundaries. This survey is used to parcel, which is splitting a single property, owned by one person into properties. It can also be used to split a property owned by several persons into separate properties, which is known as partitioning. Cadastral surveys are used for boundary demarcations, which refer to determining the most accurate boundary line. These surveys are applied in municipalities, towns, and provincial jurisdictions.
https://www.maanmittauslaitos.fi/en/real-property/cadastral-surveys/apply-cadastral-survey

· City 
This survey is conducted to plan for the development of or near a city or a town. Development includes the expansion of streets, water supply, sewer systems, or the construction of new roads. City surveys aid in making maps, laying out plots and new streets, new construction (streets, pipelines, sewers, and buildings), establishing reference points and benchmarks, locating property lines and the topography of the land. 
https://www.technoupendra.com/2020/08/what-is-city-surveying.html

· Construction 
These surveys are done at construction sites and are referred to as the staking out stage of a project. Construction surveys are conducted to gain information about the grades, reference points, dimensions, and ground configuration of the site. These surveys also provide information about the location and elevation of structures which is useful to architects, builders, and engineers. 
https://www.landform-surveys.co.uk/news/thoughts/what-is-construction-surveying/

· Forestry 
These surveys are conducted by the forest management department of a state. Forestry surveys are concerned with the management, production, and conservation of forest lands. These surveys also monitor the changes that occur over time and are used to develop policies that enable sustainable management of the forests. 
https://www.forestresearch.gov.uk/tools-and-resources/national-forest-inventory/about-the-nfi/

· Geological 
These surveys are conducted to gain information about the earth’s rock strata. They provide information on climate change, potential resources like metals, minerals, and fossil fuels and how to manage groundwater resources. 
https://sp.lyellcollection.org/content/499/1/1#:~:text=Today%2C%20they%20have%20broad%20mandates,provide%20data%20and%20knowledge%20on

· Hydrographic 
Hydrographic surveys are related to streams, lakes, reservoirs, harbours, the ocean, and all other bodies of water. These surveys map out the depth of water, shape of shorelines, seafloor and coastlines and measure the rate at which water flows. The information obtained from the survey is directly related to the planning of naval transportation and navigation, continuous supply and management of water, flood management, the production of hydroelectricity and recreational activities. 
https://oceanservice.noaa.gov/facts/hydrography.html

· Industrial/Optical Tooling 
This type of surveying deals with the manufacture and assembly of aircraft and ships, it is also concerned with arranging and installing heavy machinery. Industrial Survey is important to any industry that requires precise dimensional layouts.
http://www.engineeringsurveyor.com/industrial_surveying/index.htm

· Mine 
Mine surveys are carried out to locate the positions for all underground excavations and mining. They fix the boundaries of mining areas that persons declared, determine rock formations, calculate the volumes excavated and set out the boundaries for other excavations. 
https://www.dmp.wa.gov.au/Safety/What-are-the-duties-of-the-mine-9510.aspx

· Photogrammetric 
These surveys utilize photos taken with specially designed cameras from aeroplanes or ground stations by taking reliable measurements from them to map out features of the earth, on or above its surface. The measurements from the photos complement other information from ground surveys. 
https://www.dot.state.wy.us/files/live/sites/wydot/files/shared/Highway_Development/Surveys/Survey%20Manual/Section%20VII%20-%20Photogrammetric%20Surveys.pdf

· Route
These surveys collect information about the location of natural and manmade structures, earthwork quantities and grades to properly engineer new highways, railroads, pipelines, canals, and transmission lines. 
https://www.wise-geek.com/what-is-a-route-survey.htm

· Topographic 
These surveys calculate the shape of the ground, considering the heights of all manmade and natural features such as hills, mountains, rivers, lakes, roads, buildings, and bridges. The information obtained from the survey is used to create contour maps and spot height maps of the area. 
https://www.york.ac.uk/media/archaeology/documents/undergraduatedegrees/guides/ts.pdf

Part Two 

Digital Surveying 
Digital surveying refers to the collection of survey data with the use of GPS and computer software that process the raw survey data. Digital surveying is efficient, accurate, provides safe data transfer and produces quality output. 
https://www.squareyards.com/ask/question/what-is-a-digital-land-survey/

Listed Buildings
Listed buildings are buildings that maintain a certain level of protection because they are of national importance due to their architectural or historical value. The buildings and other structures (bridges, parks, gardens) on this list are protected from demolition, extensions, and significant alterations without special permission from planning. 
https://www.npaheritage.com/listed-building-surveys/

There are three different types of listed buildings: Grade I, Grade II* and Grade II. 



Grade I
These are the most outstanding and important buildings. Only 2.5% of listed buildings belong to this grade. 

Grade II*
These buildings are not as important but still have some special interest. These buildings make up 6% of listed buildings. 

Grade II 
These are the least important buildings, but they are still protected. This grade makes up the largest percentage of listed buildings with 91.5%. 

Capel Saron, a Grade II listed Building in Birchgrove, Swansea 
[image: A picture containing outdoor, tree, sky, road

Description automatically generated]
https://britishlistedbuildings.co.uk/300022089-capel-saron-birchgrove#.YfFnbljP23I

Listed building surveys are conducted to evaluate the structural integrity of the buildings. The survey serves to provide a detailed building plan/elevation, the as-is existing conditions, a retrofit/renovation plan, and the fulfilment of legislation. 
https://www.bidwells.co.uk/what-we-think/what-does-grade-2-listed-mean/

A building survey is obtained through five steps: Planning, Fieldwork, Computing, Mapping and Report. 

Planning
This is the first step, and it involves research, analysis, and decision making. In this stage, all the available information such as as-built drawings, fire plans, asbestos register plans, previous planning applications and regulations are obtained and studied. This information that is collected beforehand helps the surveyor to determine the type of equipment that is needed based on how restricted the building is to determine the safest, most accurate and efficient way to get the job done. 

Fieldwork
In this stage, the surveyor would visit the site and conduct the actual survey to collect data, collect measurements and make observations using the appropriate equipment. 

Equipment 
For the more accessible parts of the building, more basic equipment such as steel tapes and fibreglass tapes are used to collect measurements. 

In less accessible areas, more advanced equipment/digital equipment is used for the safety of the surveyor and more accurate measurements, such as: 

· Laser Distance Meter 
This is a handheld device that is used to measure distances by a single operator. It uses a laser beam to take measurements, and some can even calculate volumes, angled shapes, and the area of a room. This device has a range of 200mm and has a deviation of +/-3mm. The laser requires baseline calibration due to weather changes. A precautionary measure to note while using the laser is to use protective eyewear and always avoid pointing it at the eyes. The measurements obtained using the laser are used to produce the building plans and drawings. 

Distance Meter 
[image: Graphical user interface

Description automatically generated with medium confidence]
https://surveyequipment.com/leica-disto-d2-laser-distance-meter/


· Thermal Camera
This device is used to detect faults in a building such as construction faults, drying of the building, air leaks, building renovations and thermal bridging. The use of a thermal camera in a listed building survey aids in pinpointing an issue quickly and can also prevent further damage from occurring. This handheld device must be used in suitable conditions such as low wind, dry surfaces, when the sun is absent and a temperature difference of 10° between the external and internal (of the building) readings. These conditions are necessary for attaining the most accurate results. 





Thermal Camera 
[image: A picture containing watch

Description automatically generated]
https://www.thermascan.co.uk/thermal-imaging-building-surveys-and-cameras

· Protimeter 
This device is used to detect wall dampness in a building. There are two types of readings that can be done in measure mode, a surface reading, and a subsurface reading. The surface reading is done by touching the area with the two shorter electrodes, this reading would be inaccurate if the area of contact (with the electrodes) is covered with paint, varnish, or vinyl. The subsurface reading is done by placing two longer electrodes into the area (through drilled holes). Some brands of protimeters have another mode called search mode, which helps to determine where the dampness is and whether it is surface or subsurface. 

Protimeter (surface reading) 
[image: A picture containing indoor, person, floor

Description automatically generated]
http://www.damp-meter-direct.co.uk/PDF/articles/How-To-Use-Protimeter-Surveymaster.pdf










Protimeter (subsurface reading)
[image: A picture containing hand, device, meter

Description automatically generated]
http://www.damp-meter-direct.co.uk/PDF/articles/How-To-Use-Protimeter-Surveymaster.pdf

· Telescopic Inspection Camera 
This device is a camera attached to an adjustable (length) pole with a separate monitor at ground level. It used to get footage of gutters and roofs. The use of this device eliminates the risk of the surveyor falling off the roof or even through the roof depending on the age and condition of the roof. 

Telescopic Camera 
[image: A person holding a pole

Description automatically generated with low confidence]
https://www.4kam.com/gutter_inspection_pole_camera.htm


· Digital Camera 
This device is used to take high-quality photos of the building to be put in the final report. These photos should capture all the small details. 

Digital Camera 
[image: A picture containing electronics, indoor, camera

Description automatically generated]
https://store.leica-camera.com/uk/en/m10-p-asc-100-edition?gclid=CjwKCAiA3L6PBhBvEiwAINlJ9Lg2d5XboQkN0E267rR2Yvik88iXVNJdeD_TAaY8pPu2kpt8FLN_nhoCK54QAvD_BwE

Computing, Mapping and Report 
In these stages, all the data collected is processed and calculated using scales and is presented in a specific manner. 

· Initial Assessment 
· Condition of the main building- has a rating of 1-4, ranging from good to fair, to poor, to very bad. There is also a category called, ‘not inspected’ with no rating. 
· Overall Condition- ranges are good, fair, and poor, with a rating of 1-3, respectively. 
· Occupancy condition- must state whether the building is fully/partly occupied or vacant or unknown. 
· Photographs- are included to show the condition of the building consistent with the ratings given. 
· Site Visit- the date of the visit should be recorded as well as for all photographs. 

If the rating of the initial assessment is fair or good, this is the end of the survey. However, if the rating is poor or very bad, a full assessment must be conducted. 

· Full Assessment 
· Owner Type- this refers to the body/person that is responsible for the building. 
· Trend- all the information gathered is used to determine what is expected of the condition of the building in the future. 
· Notes from the Surveyor- this is any information that the surveyor believes is relevant to include. 

The report must follow the ABC rule, being concise and should be understood by persons who do not work in the field. All sketches of the building must also be included in the report. 
https://www.york.ac.uk/media/archaeology/documents/researchpages/English%20Heritage%20Methodology%20and%20Guidance%20for%20Surveying%20Listed%20Buildings.pdf
Summary 
Part one of this report defined surveying and outlined the four factors by which it can be classified. The factor purpose was discussed by explaining twelve different reasons for which a survey is carried out. Part two defined digital surveying and listed buildings, outlined the three types of listed buildings and briefly explained why the survey is conducted. It discussed the five key stages of a listed building survey and the equipment used to carry out the survey. 
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