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Introduction
This report is going to explain the process we went through to find the levels of the existing land, the process we used, equipment used, procedure, computation and my conclusion with visual aids as required. The levelling process was done as a group exercise and the datum point was the last three digits of are student number, we took turns at all the procedures during the survey so we could all experience the procedure. I then went on to add all the information into a xl document to do all the calculations and graphs. I will add in pictures of the levelling process and the equipment used so I can build you a visual aid to go along side the description and information supplied, I will also add inside comments to define.

General overview of levelling survey
A levelling survey can be described as finding out the difference of height between different points above or below ground, find out the height in relationship to a known height, finding a horizontal reference line so that vertical points can be made. There are three main types of levelling these are profile levelling, reciprocal levelling, and differential levelling. Levelling is important because it shows the contour of the land, sea and shows ground levels on which you can build on as well as showing the slope of the land (Day one journal, 2021) . The main instrument of a levelling survey is the dumpy level invented by a civil engineer called William Gravet in 1832 (pro engineer, 2020)

Equipment used in levelling
The equipment we used in are levelling survey are as follows.
Dumpy level-The dumpy level is used to find the points on the same horizontal plane by looking through the eye piece and finding the staff check picture 10 to see what it looks like. The dumpy level is made up from varies parts and has several controls to not only level but focus these can be seen in picture 5. When you look through the dumpy level you will see several markers these are stadia, horizontal plane, and bottom stadia.
Tri pod-The tripod is used to mount the dumpy level on, the legs are adjustable and there is a build in level to make it level this can be seen in picture 7.
Staff-The staff is for taking measurements from the dumpy level. You would look through the dumpy to the markings on the staff and record what you see, the staff is marked is usually marked in mm this can be seen on picture 6.
Measuring tape-the measuring tape is used to measure from one point to the next so the measurements are uniformed making it more accurate this can be seen on picture 8.
Levelling book-used to take the readings from the survey and has pre-defined sections so you can fill out the information quickly and accurately this can be seen on picture 11.
Staff bubble-this is a bubble that sits on the side of the staff to make sure staff is level because if the staff is leaning even a small amount it can give a in accurate reading this can be seen on picture 12.
Plumb bob-To check vertical line and centring to a specific mark this can be seen on picture 9 (Day one journal, 2021)

Levelling procedure
The procedure we went through
Step one-we made sure we had all the relevant information from Uwtsd regarding what we had to survey.
Step two-make sure the area we had to survey was clear and safe to survey.
Step three-organise all the resources and tools we would use on the survey, so we checked all instruments for defects, allocated roles for the survey such as staff man etc.
Step four-we determined are benchmark and set up the equipment 20 meters from the benchmark.
Step 5-we placed the tripod adjusted the legs, so it was level to the eye, we then unboxed the dumpy level and attached it to the tripod, we then checked the level on the dumpy level and adjusted the adjusters to make sure it was level. 
Step 6-we proceeded to do are survey, this compromised of taking several back sides, intermediate and for site levels and change points, every measurement of back site, intermediate site, foresight, and equipment location was entered into the measurement book so we could use them for the computations after the survey. While doing the survey we made sure not to move the staff and the tripod at the same time as this would ruin the survey and give incorrect figures. I have included pictures of the process I went through to illustrate the different stages of the survey. If you look at pictures one, two, three and four they show the datum point and first measurement taken, picture two shows a back site measurement, picture three shows a fore site measurement and picture four shows the intermediate site.

Description of terms used
Backsight reading- this is the first reading you should take; it determines the height of the instrument you’re using.
For site reading- this shows the changes in heights and makes the profiles up and shows slope.
Intermediate site- the reading between backside and for site. 
Datum point/benchmark-this is a fixed location of known height, this should be chosen based on its ability not to move or alter in height so you can use it for further surveys to create accuracy across all readings.
Line of site- this is from the eye to the equipment
Height of instrument-is it’s the height from the ground and benchmark known elevation (Day one journal, 2021)

Computation and plotting of level
For the commutation I used the height of collimation method for this I used the measurement book and entered all measurements into a xl sheet, I then worked through entering all the details of the survey. After all the information was entered, I checked my calculations by taking the sum of backside away from the sum of for site and then the same with last reduced level and first reduced level because they where the same it proves the calculations are correct. I then went on to plot a graph to highlight the profile of the ground, after the profile was created, I could plot the ground level with a line from the first point to the last point and work out the cut and fill. I will include the calculations and cut and fill information with the xl data. 
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I have entered the xl information to clarify what computation I have done from the charts you can see how the information is entered and calculated, the first graph shows the profile of the levels taken and the second graph shows the cut or fill process and the calculations for the ground works needed to be carried out in a clear and correct manner giving you a visualisation of the levels.


	
	Earthwork computation
	
	

	Cut
	Unit volume
	Quantity
	Total volume

	1
	0.5
	0.5
	0.25

	2
	0.5
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	Earthwork computation
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	Unit volume
	Quantity
	Total volume

	1
	-0.5
	17
	-8.5
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	-0.5
	13
	-6.5
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	-0.5
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	-1
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	-0.5
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	Total volume earthwork
	Cut+Fill
	13










Conclusion-comments on the information from the levels plotted








Conclusion and comments
My conclusion is based on the results from the survey incorporated into xl format with graphs as a visual aid. We can see from the survey we have plotted several measurements at the same distance to keep it uniformed and accurate. The first graph shows the profile of the area as it is, the second graph shows the cut and fill areas, and the earth work computation shows the cut and fill needed to reach the level. We need to cut 13meters2 to obtain the results we need, I worked this out by using the second graph, I counted all the full squares and added up all the part squares within the graph to complete the process. By doing these calculations we not only save time and money but also resources. I have included some pictures illustrating the procedure of the survey these images are noted as figure one, figure two, figure three and figure four so on for ease of access to the reader. I would like to add that its very important to follow all the correct steps while doing a levelling survey as one mistake can ruin the whole process and give you wrong information.


Illustration list
[image: A person walking on a sidewalk

Description automatically generated with medium confidence]
Figure 1 back site measurement
 [image: A picture containing outdoor, ground

Description automatically generated]
Figure 2 back site measurement 
 [image: A picture containing grass, outdoor, sky

Description automatically generated]
Figure 3 fore site measurement
[image: A person looking at a camera

Description automatically generated with medium confidence]
Figure 4 intermediate site
[image: Diagram, engineering drawing

Description automatically generated]
Figure 5 components of the dumpy level 
[image: A picture containing text, device, gauge

Description automatically generated]
Figure 6 markings on the staff
[image: ]
Figure 7 tri pod illustration
[image: A picture containing tool

Description automatically generated]
Figure 8 measuring tape
[image: A close-up of a light bulb

Description automatically generated with medium confidence]
Figure 9 plumb bob and string
[image: ]
Figure 10 dumpy level
[image: A picture containing text, stationary, envelope, businesscard

Description automatically generated]
Figure 11 measurement book
[image: A picture containing indoor, blender, coffee maker, electronic

Description automatically generated]
Figure 12 staff bubble 
All images except images 1 to 4 are from google stock images
Images 1 to 4 are from my own creation
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Course work
Dream civil web site
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Gslandsurveying website
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