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1.0 introduction 
In this essay there will be two parts of findings. Firstly, will be the history of building surveying and different factors. Secondly, I will be looking at digital surveying in listed buildings and the evidence that is collected from the reports.  

2.0   Classification of surveying
The method of surveying is broken down into four different sections. Within the four sections are the process needed to conduct a survey on any job. Firstly, is the primary classification. This is taken at the design and planning stage. Secondly is the purpose of the survey. This will be categorized into different sections. This is then followed by the method. the method uses 3 different sections to complete the survey. Finally, is the equipment used in the survey. 

Primary  
 Firstly, is primary classification. Within the primary classification there are two elements, plane surveying and geodetic surveying. Plane surveying is when a survey is calculated with the earth being flat. Plane is “the distances or areas involved are small enough that the curvature of the earth can be disregarded without significant error”(QHSE, 2020). This means that where the earth is a sphere shape instead it is calculated at being flat and the measurements and calculation errors will not be greatly affected. As the distances are increased then it will become geodetic surveying instead of plane. Unlike the plane, geodetic surveying is based on a larger area and the earths curvature is taken into account. Geodetic surveying is to define a precise location or measurement.

Purpose
Secondly is the purpose of surveying. This is broken down into five main factors. The purpose is to define what type of surveying you are conducting.
 Firstly is cadastral, this is used to determine boundary’s and restrictions within land. When the information is gathered from this it is important it is correct as it determines boundaries. The cadastral survey can only be conducted by trained and authorised personal. 
 Secondly is a city survey. A city survey is undertaken to determine services and buildings in the city. An example of this is sewerage lines and water connections to the occupied area. A city survey is important as the piece of land in the urban area means all the services must be located and connected easily. Within a city survey all of the date is logged ready for the future development.
Third is the construction survey. A construction survey is done prior to the build stage. Engineers must determine the land before construction takes place.” The purpose of doing a construction survey is to maintain and establish the necessary vertical and horizontal control distinctions needed for a construction project” (pro17,2020). This means to evaluate all of the conditions of the land and any problems they might have on the land can be amended at the early stage. When the data is gathered it is then used to determine the ground conditions and what footings are needed. The general tools used in construction surveying are GPS and laser levels. This means that an accurate location of the site is logged. This allows the engineer to take reference points around the site. These points will then be used when the construction takes place to set markers.
 A forestry survey is taken in a forest wood land area. It is used to keep track and monitor any changes of the woodland. When conducting a forestry survey, it is important to look at the trees for any infestation or bugs. All of the information gathered is logged and compared to future data to look for any discrepancies.  There are many tools used within the survey, the main tools used are GPS and cameras to keep track of data. There is also a survey taken before and after a logging phase is complete.
Finally, out of the main categories is a hydrographic survey. Hydrographic surveying is a survey that is taken in the sea/ water. Within this survey there are many ways to gather data. Unlike the land survey it mostly uses its own tools and equipment to conduct the survey. An example is the LiDAR survey. The LiDAR method uses “small crafts, the equipment can be floated out to the required areas for mapping”.(marine in sight, 2021). 
Method
Within the method phase are three important factors. These factors are triangulation, traversing, trilateration. Triangulation is used to determine the area of the project. Different markers are put out in a triangular shape and all joined together to form the area. The process is “measuring the length of one side of each triangle and deducing its angles and length of other two sides by observation from this baseline” (construction.org,2021). This process is so when all of the triangles are put together it will give an overall area of the whole shape. Traversing is used in both closed transverse and open transverse. The difference is the closed finishes at the starting point and the open does not. The process of traversing is taking a range of points and then taking a compass and bisecting an angle at each point to the next. Then take a measurement from each of the points the angles were bisected from. Once these measurements are taken use the formula to calculate the overall degree of the shape. Lastly is trilateration. Trilateration is the process that is used for calculating the horizontal angle. Trilateration is used to form the GPS (global positioning systems). Trilateration uses the EDM instead of horizontal angles like the other two systems. It uses the measurement to the different located points to work out its angles and total distances. 
Equipment
There are many different types of equipment needed for taking a survey. I am going to focus on the main equipment used for conducting a construction survey and their purpose. To start off is a theodolite. This piece of equipment is used for accurate measurements when using triangulation. The theodolite is on a tripod with the theodolite mounted onto it. Secondly is the measuring wheel. This tool has been used for centuries to measure the distance from one point to another. It uses a wheel that rotates and signals the user each time it has hit a specific distance (usually every metre). Lastly is a dumpy level. A dumpy level uses a staff to determine the ground levels. The laser shines onto the dumpy level and then it will give an indication onto the staff what measurement it needs to be to become level.

3.0   Surveying in listed buildings
Listed buildings are split into three different grading categories. This is grade 1 ,2, 3. The grading of the buildings are dependent of the historical and architectural significance. All listed buildings in the UK must not have any alterations unless they are authorised by the local planning service. This is put in place to ensure that the significance of the building is not affected. Any of these alterations may include changing windows/door or adding additional living space onto the existing building. This does not stop work taking place, it just means that any work has to be authorised. It is a criminal offence to change or alter a listed building in anyway without the consent of the local planning service. When the works begin the project must be examined thoroughly by the building inspector to make sure that it complies with the planning that was authorised.
When a building becomes a listed building, it becomes part of a grading process. To determine the different grading for the particular building there are areas to consider. Grade one is the top of the category but only 2.5% of the listed buildings are grade 1. Grade 2 listed buildings are only 5.5% of the total. Grade 2 buildings are usually “practically important buildings of more than special interest” (chudley,pg18”). Lastly is the grade 3 listing, over 90% of the listed buildings are in this category. In this category buildings are protected to make sure that they are not altered without the consent of the planning service. 
Tools and equipment needed for a survey
When a survey on a listed building takes place, it is essential to make sure that the correct PPE is worn before the works take place. There are precautions that also must be considered before entering for example, how much moisture is in the structure. This may cause mold growth which is hazardous. Another big issue to consider is the structural integrity of the building. Based on the evidence above I have listed a few of the personal protective equipment that may be needed for the survey. These include steel toe cap boots, hard hat, Hi-Viz, mask FFP3 or above, googles, gloves and lastly is long sleeve clothing. 

Tools for the survey
Linear measurement can be taken using a range of mechanical and digital tools. Firstly, is the pacing method. This is not an accurate measurement it is a rough guide. Using this method, the surveyor must know roughly the measurement by using their legs. Secondly is the odometer. This is a digital surveying tool and calculates the distance using the rotations of the wheel. This is an accurate measurement if the ground conditions are level as it works on rotations. If the ground is not level then the measurement will be not be correct. 
Thermal imaging cameras allow the surveyor to see if there is damp in the walls. When the picture is taken the camera will show up different colour spots where there is a cold spot. A moisture meter will allow the surveyor to detect how much moisture has been penetrated through the wall. Another good tool is a camera. This allows you to look back on the survey and record crucial elements of the surveying process as it is documented. 
Process 
The process of surveying in a listed building is firstly gathering information relevant to the building that is being surveyed. This may include looking back to see if there are any alterations that were made that were passed and complete prior to the survey taking place. When the survey then takes place any alterations that are found that have not been authorised by the local planning service must be put back to original to the cost of the current owner. 
After the pre-planning stage of the build it is then time to start the survey. First is a visual inspection of the building to make sure it looks structurally safe to enter. The surveyor then takes photographs on all stages of the survey. This will include the external and internal skins of the building. Any information that is gathered for example if mold is found is documented throughout the survey. 
All of the information from the survey that is documented is then needed for the next stage of the survey. The information is then analysed and a report is constructed from the findings. The report will include if there were any discrepancies found and all photos and images of the building in full detail.

4.0   Conclusion 
In this assessment I have looked into the classification of surveying. I have then looked at the primary methods. I then went on to listed building surveying. In this I have covered the tools and the process needed to conduct a survey. I have also looked at some of the precautions when conducting a survey.
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