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TASK DESCRIPTION




Essay (2000 words maximum) 

There are two parts to be considered for the essay and these are to be approached in equal weighting. 

Part 1
Surveying can be classified based on different factors, outline these factors, and discuss in details different types of surveying under one of the factors.

Part 2
Briefly describe the application of digital surveying technologies in surveying listed buildings giving examples of appropriate tools to be used and the information to be collected from the survey.
	
The essay can incorporate the use of diagrams and figures to illustrate the text.

(N.B - A list of references is required, and all referencing is to be clearly indicated throughout the essay). 
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Introduction 

Surveying can be defined as “the process of analyzing and recording the characteristics of a land area span to help design a plan or map for construction” (Anon., 2016) . This essay will aim to cover the history of surveying, including how surveying began. Surveying can be defined into two cateogries, plane and geodetic or trigonometrical surveying. “Plane surveying deals with small areas on the surface of the earth assuming the surface of the land to be plane. So curvature of the earth is neglected” (Mallik, n.d.). “Geodetic surveying deals with vast areas, so curvature has to be considered” (Mallik, n.d.). This essay will detail a range of methods of surveying and how they have develop over time. A more modern way of surveying is digital surveying, which can be defined as “the technique and science of determining the terrestrial, i.e. the three-dimensional position of points and the distances and angles between them, using digital/electronic means” (Cigola, 2017). This essay will discuss how digital construction is applied to listed buildings, and the recommendations that can be developed from this type of surveying. A listed building “refers to a building which is included on the statutory list of ‘buildings of special architectural or historic interest’, which is sometimes referred to as The National Heritage List” (The Listed Property Owners’ Club, 2021). By making a building listed, the planning departments can protect it for the future. There is a grading structure for listed buildings, that is detailed below:
· Grade I buildings are of exceptional interest, only 2.5% of listed buildings are Grade I
· Grade II* buildings are particularly important buildings of more than special interest; 5.8% of listed buildings are Grade II*
· Grade II buildings are of special interest; 91.7% of all listed buildings are in this class and it is the most likely grade of listing for a home owner.
(Historic Enlgand, 2022)

History of Surveying 
[image: A Complete History of the Plumb Bob and How to Use It]Suveying can be dated back to many years BC. There is evidence that there was a recorded land register in Egypt as far back as 3000BC. There is also evidence that one of the oldest wonders of ther world, the Pyramids of Giza constructed by the ancient Egyptians, used what was known as a ‘plumb bob’ to assist with the engineering of this project. 

  	(Hubbard, 2020)

This project was estimated to have been constructed from 2550BC to 2490BC. “A plumb bob is a simple yet effective tool made from a pointed weight suspended by a cord” (Prinsegate Chartered Surveyors, 2021). This tool allows for measuring a vertical line for both building and surveying. During ancient times, it is likely a rock or similar was used for the weight, in todays times it is more likely to be made from steel or brass. The plum bob assisted the engineers in their incredibly accurate attainments in leveling and placement of the pyramids. The plumb bob will allow for measuring a accurate vertical line, as discussed, and the accurateness is still relied upon today. An example of this is with Salisbury Cathedral, where it is used to ensure it is not beginning to lean at any point.
A similar method was used by the Romans to determine right angles, where two pieces of wood were used to from a cross and a plumb line was dropped from each arm. This was known as a groma. The groma was stabilised at a particular point, and then directed in the area it was going to be used. The assistant would then step back one hundred steps and place a rod in that position. The lead surveyor would then tell the assistant where to move the rod and the assistant would place the rod down.
[image: How to use the Roman groma | De Legione Romana]


(fecit, 2012)

“The compass was invented in China during the Han Dynasty between the 2nd century BC and 1st century AD where it was called the "south-governor" or "South Pointing Fish" (Wikipedia, 2021). The compass was predominantly used for surveying prior to it becoming the main tool used for navigation. The notion behind the compass remins pretty much the same today, as it did when it was fisrt invented. The compass design is that of a magnetised point that will line up with the earths magenetics field by rotating. More modern design tend to opint to both North and South, but it is suggested that earlier designs had just a North point.
[image: Early Chinese Compass – 400 BC - MagLab]




					(Magnet Academy, 2014)

An instrument, thought to be designed by the Greeks was known as a Diopter. It can be described “as a portable instrument, an application of the cogwheel, screw, and water level, for taking terrestrial and astronomical measurements” (Geospatial World, 2010). This instrument is likened to todays theodolite, due to its nature to be able to measure angles. It was known to be more accurate than the groma. 
Another instrument that the romans were given credit for was the first Odometer, dated 15BC, designed by Vitruvius. The odometer is a roatating wheel that can be manually pulled along and measures the distance in the process. It is believed the first of its kind would drop a pebble in a box every time a mile point was hit. The total miles were then known by couting the pebbles. There have been various adaptions to this method over the years by Blaine Pascal, Thomas Savery, Ben Franklin – to name a few. 
In 1085, William the conqueror demanded that the whole of England be surveyed, and that boundaries would be reassessed. His intention was to assess the wealth, so that he could put taxes in place, following the Norman conquest. It is likely a form of instruments described above were used to carry out these land surveys. It also meant that land regisatries became a lot more accountable and so land surveying was done with a lot more accuracy.
In 1620, an instrument known as the Gunters chain was invented. It was invented by an English mathematician known as Edmund Gunter. The method he created consisted of a chain of one hundred links, which contained a ring every ten links. The chain was sixty six foot in length, eighty chains measured a mile. A coloured rod would be used to identify the starting point. A chainman would be used to assist the surveyor and straighten the chain. Once the whole boundary as laid, the surveyor would have a record of how many chains were used, therefore having the relevant measurements requried. In more modern times, this method is replaced using apparatus such as electromagnetic distance measurement equipment (EDM’s).
[image: The history of spirit levels | Hultafors Tools]In the year, 1661, a spirit level was invented, this eliminated a lot of the use of the plumb bob. A spirit level was firstly used on telescopes prior to becoming a surveyors instrument. 
 



							(Hultafors, n.d.)




Digital Surveying Technologies & Listed Buildings 

The theodolite was said to be first developed in 1571 by Joshua Habelmel. “A theodolite is an optical instrument that can measure angles between any predetermined points along a horizontal and vertical plane” (Engineers Supply, 1999). This apparatus is usually used for land surveying. It is also used for building and infrastructure works. The theodolite is made up of a moveable telescope, to allow for rotation around both vertical and horizontal axes to measure angles. This first apparatus was further developed in the 1700’s. Todays apparatus allow these readins to be taken electronically rather than manually, and the readings can be stored straight onto an electronic device such as a PC.
Photogrammetry is “the art, science, and technology of obtaining reliable information about physical objects and the environment, through processes of recording, measuring, and interpreting imagery and digital representations of energy patterns derived from noncontact sensor systems” (I.Ebert, 2015). This type of surveying alleviates time spent on difficult tasks in the process of producing digital terrain models and topographic maps. Photogrammetry can be surveyed via a camera in the air, knwn as aeriel or a handheld camera known as terrestrial.
There are various reasons that a survey may be needed on a listed building. Some of these may be as follows; to find out if any repair/maintenance works are required, to put a plan together fro any renovations or refurbishments, to comply with any legal requirements. There are specialist surveyors out there that specialise in surveying this type of building, they will have extensive knowledge of the law surrounding this type of property – as well as a good knowledge of the type of issues that may need surveying on a listed building.
Prior to attending the listed building, a surbeyor will do desktop research on the property and its surrounding area. This will give the surveyor some knowledge on the age, condition, build type etc of the property. This will give the surveyor an idea of what type of apparatus may be needed to ensure a thorough survey is carried out. A surveyor will then carry out a site visit and ensure the building is safe to carry out a detailed survey. The surveyor will record their findings on the condition of the property both externally and internally ensuring to address otential issues such as wood rot (if relevant), damp, services, protection from weathering etc.
Below is a picture of a former Roman Catholic church based at St Woolos cemetery in Newport, Gwent. This building is a grade two listed building, constructed in the 1800’s. The building is constructed of  red sandstone, with a steep slate roof. Small windo opening is boarded up so there is no stained glass to be preserved. Original iron features on arched doorway hinges are still intact.



[image: Former RC chapel, St Woolos Cemetery, Newport]



	(Geograph, 2012)
[image: A picture containing tree, sky, outdoor, building
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3d laser scanning could be used on this building to see the infer detail on the internal alter and pillars, as well as giving information on the site condition. A protimeter can be used to measure the moisture in the building, this will detect if there is a damp issue or not. Anything under seventeen percent is considered a good reading. A thmeral camera will look at variances of heat throughout a listed building. This can highlight areas that will be prone to condensation.If a hygrometer is attached, the source of any potential issues can potentially be sourced.

Surveying Reporting

A surveyor will collate all the date from both his pre-site studies and his site visit. These results may be hand written or digitally stored, however it is vital for accurate reporting that these are recorded at the time they have taken place. Any date that requires specific calculations or further anyalsis should be dealt with at this point, prior to writing up the final report. The surveyor will then present this information in a report suitable for the client and the client requirements. The report will be both logical and make sense to the client it is intended for. The relevant legislation should be advised to the client throughout the report if and when applicable. Any previous alternations should be made available to the client if they have been noted throughout the survey. A feasibility section can be added if required, and an option to provide a heritage statement to aid any potential planning can also be provided if required. This information should all be detailed to the client in the reporting section.


Summary

This report has discussed the history and growth of surveying through the years, using diagrams and references to detail throughout. Listed buildings has been explained along with the outline of how buildings are graded in England and Wales. It has discussed digital surveying in more detail and has explained how digital surveying is used for a listed building survey, with examples and references detailed also. There is detail on how a more precise survey is gained from digital surveying, and the benefits this gives to a surveyor. Discussed is also the importance of collecting and preserving the data to draw up accurate and presentable reports once offsite.  
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