Assignment 1 – Dr Jamiu A. Dauda


Part 1 
The stone age
During this period various methods were used, to identify land and borders the use of natural features roamed dominant for example a boulder would be the edge of ones land or a certain tree or river or stream and etc.  
A rock thrown would also be another method to mark an edge of someone land or a boundary between neighbours, the more stronger would dominate here for obvious reasons. 
For measuring, a tool specific to the person like a club or spear would be used. This would determine the size of everything they made or used. Therefore giving them a crude but effective measuring system. All of these methods were kept for some time and in certain parts of the world are still used. 

The Egyptians 
In this part of history, due to the large empire which was the Egyptian empire more advance items and techniques were made and found. One of which was using a fixed measuring system, palm. Palm being the height of someone’s four fingers and this was used for smaller items. For larger items or buildings cubit is used and this is the distance from someone’s elbow to the end of their fingers. 
They also used special right triangles to survey land by measuring out 3 to 4 to 5 right triangles to make right angles. This is a basic understanding of right angle triangles in terms of ratios or what we would refer to as Pythagoreans theorem. A ruler with measurements made from clay was also used and was more effective as it had a small tolerance. 

The Greeks
During this time people such as Archimedes and Pythagoras were around and from there discovery they were able to calculate heights of buildings using Pythagoras theorem. In addition to this a digit was created to assist in measurements, therefore making it easier to determine the size of buildings. This also allowed for more people to become qualified, this meant an empire could be built.        

The Romans 
The first big leap in technology for surveying was the odometer, this came from Vitruvius a Roman architect among other things. The odometer was based on chariot wheels of 4 Roman feet (1.18 m) diameter turning 400 times in one Roman mile (about 1,480 m or 1.48Km). For each revolution a pin on the axle engaged a 400-tooth cogwheel thus turning it one complete revolution per mile. This lead to more arcuate measuring of buildings, land and distances from cities, towns and villages. 
The groma was also made during this period. The groma was used in military and civilian surveying, the staff of the surveying instrument is upright and the cross is detached and laid diagonally across it.
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Britain Post Roman Period 
This time refers to the doomsday book created in 1086. The Domesday Book is a great land survey, commissioned by William the Conqueror to assess the extent of the land and resources being owned in England and some part of wales and Scotland. 
The information collected was recorded by hand in two huge books, in the space of around a year, a total of 13,418 items were recorded. This was the first of its kind and had led to countless surveys being conducted in Britain. In addition the yard, foot and mile were all created in this period and are still used from time to time to today. 


Tudor Period 
In the coming years since the doomsday book the most notable advancement was the theodolite. This small machine was created around the year 1550, the man presumed to have intended this instrument is Leonard Digges, an English mathematician. 
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At a time were Britain and France were at peace, the use of this invention came to hand as the British and French astronomers wanted construed a much larger theodolite to connected. This was so they could connected the relative positions of the Royal Observatory in Greenwich and the Paris Observatory in Paris. This mighty theodolite was known as the great theodolite. 


Traditional methods  
Pacing is a method that has been used to measure distances, paces are different to everyone and therefore must be calculated differently. This is by no means accurate but is more of a guide. The chain also known as Gunter's chain is exactly 22 yards or 20 m long and divided into 100 links. This is a measuring device and arbitrary measurement unit.
Professional quality surveyors' tape measures in both fibreglass and steel and from 10m to 100m, these are very versatile. Ranging pole essential acting as the spear from the stone age, they are constructed from steel and wood are ideal for marking out lines, alignment or indicating boundary areas. The compass is also used and is used to check for direction.
Plumb bob and line are used to check level and work as a weight with a point is hung with string, this is used as a vertical reference.  Plane table surveying is a graphical method of survey in which the field observations and plotting are done simultaneously, this is used in smaller surveys.  


Digital 
Electronic theodolite is essential a digital read out for the theodolite, therefore removing guessing and allowing people to agree and speed things up. Electronic distance measurement (EDM) is a method of determining the length between two points using electromagnetic waves, very efficient. 
The total station is an optical instrument commonly used in construction, surveying and civil engineering. It is useful for measuring horizontal angles, vertical angles and distance.  Global positioning system (GPS) allows someone’s position to be pin pointed and therefore  boundaries can be placed and followed with extreme accuracy. 




Part 2 

What is a listed building 
Listed buildings are divided into three categories, grade I(one), grade II*(two*) and grade II(two). The first type which is grade I, these consist of buildings with exceptional importance, for example cathedrals, castles and so on. These are buildings that have such architectural or historical importance they need to be kept and maintained, modern tools are used but in the traditional method and with traditional materials. This is to keep as much of the original as possible in order to keep its nostalgia. This consists of 2.5% of the total listed buildings in Britain. 
Grade II* and grade two are essential the same with grade two* being a sub category. Grade II* buildings are particularly important buildings of more than special interest. these buildings tend to be old industrial buildings or building with some historical value like a theatre, for example the Palace theatre in Swansea. 5.8% of listed buildings are Grade II*.
Grade II buildings aren’t as important as grade 1 but still need to be projected. Their historical value and architecture need to be kept, so they are put into this category. These building comprise certain areas like streets which were building at the same time, usually before 1948 as of The Town and Country Planning Act (1990). Grade II buildings consist of 91.7% of all listed buildings in Britain. There are a total of 521 listed buildings in Swansea. 

Planning 
During the planning process, research must be conducted, for example a Victorian house is being surveyed, all of the drawings, renavigations and current status must be taken into consideration as such materials like lead based paint could still be hidden. 
Often these as built drawings and other relevant information are stored in a library and can be obtained from the local council. These consist of as built drawings, building File / O&M Manuals, original Property deeds, previous planning applications / building regulation work, fire plans, asbestos register plans and OS Data / Historic Maps / Topography. 
This collection of data allows for a plan to be made, this plan will indicate what instruments and methods will be used in order to obtain the relevant information on height, distance, level and etc in the most efficient and safe way possible. In addition to this the health and safety assessments need to be filled out and proper precautions and measures need to be in place. As of the health and safety at work act 1974.     
In addition to the pervious act, PPE 2002 must also be adhered to as listed buildings aren’t always kept up to date on building regs. Certain areas where a floor would be too old or perhaps there is water damage, these areas are often restricted and only accessed if it is absolutely necessary.   


Field work 
The field work is also known as the scope of works, this is the most important part of the survey. This is essential what you need to capture in order for the survey. The first of which will be using a hand held disto /laser measure which using a laser beam to measure the distance between it and the target. More advance ones will calculate room areas, volumes and angled slopes.
In addition to this thermal camera can be used in order to see where heat loss is and also to see the heating of the building and thus can see damage or construction defects. A moisture meter/protimeter should also be used in order to see if there is damp coming from the windows, roof, etc. in addition this can be used to detect minister levels giving a good indication for that room/area. 
The digital laser levels requires a tripod, levelling staff with integrated sensor or bar coded staff, change plate and laser level. Laser levels can be limited when there are lots of obstructions, such as scaffolding and railing. Where precise levelling or monitoring work is required laser level can use an invar bar coded staff. 
laser scanners should also be used as they have the unique ability to produce a render of the what the building looks like. This render can be manipulated in order to show what a cleaner or repaired version of the building would be. This machine is perfect for listed buildings as most of these buildings have restricted access, this is a very arcuate way to produce a survey as well. 
In addition to all of these theodolites, total stations and even airborne laser scanners can used to produce data on the building and site, giving a much more detailed image. 


Data processing and presenting 
Most of the data collected is classed as raw data and needs to be processed. Some calculations needs to be done in order for some details to be shown. This is most obvious with the dumpy, there are gaps in the table that need to be filled in. these are done by one of two methods, rise and fall and height of collimation. There are other calculations that need to be completed in order to match the drawings or to replace certain dimensions on the pre-existing drawings. 
These new tables need to be put into some form of graph in order to show the verging heights in the land as not everyone can read number in a table and fully understand the situation.     

Technical report 
The report is the final key element in the surveying process. The definition: This is a process of presenting the survey data collected to non-specialist audiences in an accurate ,brief and Clear format (i.e. easily understandable form). http://www.sussex.ac.uk/ei/internal/forstudents/engineeringdesign/studyguides/techreportwriting - Accessed 1 May 2021
The report should comprise of a title page thus giving the clear indication of which building and or land this report is of. Second a summery of the whole report includes some sections of the assessments, a contents page which will include Number sand lists of all sections, subsection headings and appendixes with page numbers. 
An introduction, This section will contains the scope of the assessment carried  out on the building, this will be accordance with the agreement with the client. The body should will have separate headings dividing into the body into various sections indicted by page numbers. Finally the appendices should include any additional information like drawings, pictures house illustration, glossary of building terms, in order to fully understand and appreciate the report. 
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