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1. Introduction
This report intends to cover the basics of surveying and the classifications and uses for surveying. The report will be split into two separate parts; the first part talking about the definition, classifications and uses of surveying in engineering and construction and the second part of the report will talk about the application of surveying and surveying tools in listed buildings.

2. What is Surveying?
Surveying is defined by oxford dictionary as “the profession or work of examining and recording the area and features of a piece of land so as to construct a map, plan, or detailed description of it” (Oxford Languages 2021). To simplify this definition even further, surveying is essentially measuring areas to create maps or plans to be used in an engineering or construction operation and it does this by turning measurements into math.

3. Classification of Surveys
Surveying can be classified in many ways, the primary way of classifying surveys is whether they are plane surveys (meaning they assume everything is a straight line this is much simpler and ignores the curvature of the earth), often used for smaller areas, or geodetic surveys which are carried out over much larger areas and the earths curvature is calculated into the survey. There are many secondary classifications for surveying such as by method of surveying such as triangulation, traversing or trilateration, by equipment used to carry out the survey such as an aerial survey or by purpose. In this report I will go into detail about classifying surveys by the purpose of the survey.

4. Classification by Purpose
One of the many ways to classify a survey is by looking at the purpose of the survey. This means that you are classifying the survey by asking what it is going to be used for. One example of this is a mining survey. As the name suggests, mining surveys are used to scope out potential mining locations (Advancing Mining, 2017) this helps to maximise the reward from the resources being used that are needed to mine resources and minimises the risk that mining locations do not have any resources. These also are used as a safety factor for minors as surveyors can check the dimensions and safety of the caves being mined in. (Advancing Mining, 2017) 
Another good example of a classification of a survey by its purpose is a forestry survey. These surveys are conducted in order to find out whether areas are safe to work in. These surveys also are done often to re-establish boundaries of what land is owned and what land is not owned so that foresters can work on the areas that are not owned. (B. S., n.d.)
A further example of classification based on purpose is a construction survey. These surveys are used to present new locations for construction activities to take place. These surveys are done to ensure that areas that will undergo construction have the right spacial boundaries as well as no obstructions above in order to safely build in the area. Construction surveys are done before and after a build is complete to satisfy the “As Built” clause in many contracts which is just to confirm that the surveyor's calculations were correct and that the building is safe to use. (Pro17 Engineering, 2011)
Another example of classification by purpose is city surveying. This type of surveying is useful when looking at large scale city improvements such as adding new water lines into the city, adding a large building to the area such as an arena or improvements such as the tidal lagoon in Swansea would have required a city survey in order to map out the city properly and find where these improvements can benefit the area the most. These types of surveys can also be used to make maps of the cities or locate property lines within the city.
A further example of classification of a survey by its purpose is a hydrography survey. These surveys have changed over time as the needs of humans have changed. Where there was once a need to discover new land in order to find resources there is now the compulsion to explore under the water to find resources and out of curiosity for what is below the surface. Hydrographic surveys used to mainly consist of creating charts and maps for ocean navigation, but they have now moved to measuring seabed levels and looking at silt levels as well as resources however there are still many hydrographic surveyors who watch the tides to chart those as well as the currents. In terms of construction surveying underwater is more important than exploring above water it allows us to chart areas that would be good for development of structures beginning underwater or to look for resources.
To summarise, the classification of surveys by purpose is very useful as it allows us to clearly demonstrate the need for the survey and the many different types of surveys that can be carried out show how important it is to split the purposes of the surveys into categories to avoid confusion. There are still many more surveys that can be classified by purpose, but I have only showed a few to demonstrate the importance of this type of classification.















5. Digital Surveying in Listed Buildings 
According to (Historic England, 2015) a listed building “celebrates a building's special architectural and historic interest” and it also means that the building must be put under special planning consideration due to the nature of most listed buildings being in (Historic England, 2015). All listed buildings will come under one of three categories for their significance. Grade I buildings are the most significant, then there is Grade II* and the least significant listed Building is the Grade II. 92% of all listed buildings are Grade II (Historic England, 2019).
As I mentioned in part 3 and 4 of this report surveys can be classified in many ways and one of the ways which they can be classified is by purpose which I have talked about extensively. One other example of classification by purpose is building surveys and under that comes listed building surveys. These are one of the more challenging surveys as the surveyor must be able to pull together different pieces of information from many different places as often with listed buildings the structure of the building is updated over the years so the surveyor must find the records of all these different updates (NPA, n.d.).
[image: ][footnoteRef:1] [1:  Sloman (2008). English: St Mary’s Church. [online] Wikimedia Commons. Available at: https://commons.wikimedia.org/wiki/File:St_Marys_Church_Swansea.JPG [Accessed 9 Jan. 2022].
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(St. Mary’s Church, Swansea, Listed Grade II Building)

6. Why are Listed Buildings Surveyed?
Whether the listed building in question is a public listed building or a private owned listed building, all listed buildings must be surveyed in much further detail than normal buildings as they are much older buildings. This means that there is more opportunity for fault in the building and there could even be outdated construction methods such as asbestos insulation being used for insulation which can damage people's health. (Compare My Move, 2018). All listed buildings require an in-depth survey as there is many different issues that could arise with the building itself. Listed buildings surveys consist of a lot of research as most listed buildings have been changed multiple times for safety concerns and for general upkeep. 

7. Equipment for Surveying Listed Buildings
When surveying listed buildings, especially older much older buildings, there is often limited space due to structural damage. To get around this problem there are tools that experts use in areas with limited space that will allow an accurate survey to be taken. 
One of these tools is a telescopic inspection camera. This is essentially a lightweight pole that a camera is mounted to that allows you to capture real time footage or photos of areas that are hard to access such as roofs or staircases that have rotted away. This is very useful as the photos taken can be used in the report stage to show an accurate representation of the area.
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Description automatically generated][footnoteRef:2]Another common tool used for surveying listed buildings is an optical distance measurement captured by an optical distance laser or sensor. These work by shining a focused beam of light out at an object and then measuring the distance travelled by the light before the light is bounced back and picked up by the sensor. They work calculating the distance as a time-of-flight principle. (Terabee, 2019) [2:  Terabee. (2019). Optical Distance Sensors: Principles & Applications. [online] Available at: https://www.terabee.com/optical-distance-sensors-principles-applications/#:~:text=Among%20the%20different%20principles%20of%20optical%20distance%20sensing%2C.
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Description automatically generated][footnoteRef:3]One other useful piece of equipment used in surveying listed buildings is a Protimeter Surveymaster. These are used to detect moisture in a building and can function in a few different ways one mode it has is used to search for moisture using the screen on the front to indicate the source of the moisture. Another mode it has is the surface moisture mode where it uses to pins which detect moisture on any surface using an LED scale as well as a reading on the screen. The final mode of the Surveymaster is the sub-surface reading mode where the pins are plugged into an auxiliary port on the device and are connected to wires which allow them to go into holes created by a drill and get a sub-surface reading. [3:  Smith Surveying Equipment. (n.d.). PROTIMETER SURVEYMASTER DUAL-FUNCTION MOISTURE METER. [online] Available at: https://smithsurveyingequipment.co.uk/shop/surveying-accessories/moisture-meters/protimeter-surveymaser-dual-function-moisture-meter/ [Accessed 10 Jan. 2022].
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8. How to Produce a Listed Building Survey
To create an effective listed building report requires a lot of research and field work but there is a lot more to a survey than just field work and research. In this part of the report, I will explain all the parts that go into creating a survey for a listed building.
The first part of a survey for a listed building is the planning phase. This is where the surveyor will look at what the basis of the survey is. The surveyor will then do research on the building and attempt to find all previous reports, surveys and any construction plans produced on the building to try and get an initial look at the building and see if they can find any areas that may need looking at particularly.
The next part of a survey is the field work. This is where the surveyor will go to the site and try to gather as much information as possible about the building. They will get everything from the condition of the roof right down to any information they can about the foundations and the ground services. (Compare My Move, 2018) during this they will get an initial assessment and then work based off that to try and get as much detail about that building including measurements, moisture levels and condition.
Following the field work is the computing phase and the mapping phase, where the facts found out about the building are turned into figures and maps of the building. These figures and maps will include any areas of structural weakness, dampness, small damage, major damage and will look at all aspects of the building and these. (Compare My Move, 2018)
The final step of a survey on a listed building is to create a report. This report will include all the statistics and mapping of the location collected from the computing and mapping phase to build up a valid report with credible and reliable sources to give back to the client that hired them for the survey. These survey reports will often give the property a rating as well from very poor right up to good. These ratings will often affect the price of the property massively. (Compare My Move, 2018)
In conclusion, surveying listed buildings is vital to the records of the building as well as the safety of those using the building. These surveys are much more complex than normal surveys as they require a much higher level of research before hand to collect the different pieces of evidence for the build before field work to assist with the report of the building which will greatly contribute to the areas architectural culture.
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PROTIMETER SURVEYMASTER DUAL-FUNCTION MOISTURE
METER

£348.00

This new and improved Surveymaster features both pin and non-invasive
measurements for enhanced versatiity slong with a compact, hand held design
for easy use when measuring moisture in buildings and other structures on and
below the surface.

The Protimeter Surveymaster allows you to assess moisture evels for new or
refurbishing activites and diagnose moisture issues in existing buidings.

This molsture meter s suitable for applications including shower pans, behind

ceramic tles, water stains, le and vinyl floor coverings, joiss, drywall, below
grade walls and floors, plaster, masonry, concrete and fine finishes.

[ ADD TO BASKET

SKU: PROTIMETER-SURVEYMASTER
Categories: Moisture Meters, Moisture Meters
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While the application principle of laser and LED-based optical distance
sensors is similar, the underlying principles of action are fundamentally
different.

The term LASER is an acronym for light amplification by stimulated
emission of radiation, which defines the process where atoms in lasing
materials (crystal, gas, semiconductor, etc.) are excited by an electrical
current, or photons, causing them to emit coherent monochromatic
light. When used in optical distance sensors, lasers typically provide high
reading frequencies and long measuring ranges. However, this
performance typically comes with the cost of larger form factors and
heavyweight device profiles. Eye safety is also compromised in all but
Class 1 laser products.
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