Leveling survey of SA1 for a proposed site


Written for Jamiu Dauda

Written by Deri Jones 








Index 

1.0 Introduction                            

2.0 general over view of leveling survey

3.0 equipment used in leveling 

4.0 leveling procedure

5.0 competition and plotting levels 

6.0 conclusion 

7.0 references 






1.0 Introduction

In this assignment I am going to be conducting a survey for my client. For the first part I will be looking at the general overview of leveling and the reasons why we have leveling surveys in construction. For the second part of the assignment I will be looking at the equipment used in a leveling survey. For the first part of this I will be looking at the equipment that I used for the survey. For the second part I will be looking at tool that can also be used that I did not use in my survey. For the third part of the assignment I will be looking at the leveling procedure. In this I will be adding the images from when I undertook the survey. Finally, I will be taking the data that I have gathered from my survey and put it into my table with the height of columniation and my reduced levels. When I have completed this I will be putting the information into a graph format and plotting it onto my x and y axis. Finally, I will be working out my fill and cut for the information I have gathered to level my site. 

2.0 general overview of leveling survey
A site leveling survey is under taken to work out “the volume of site excavations or cut and fill required to level the site” (chudley,2020). This would be required as it would need to be calculated the amount of soil to be moved around and the time and costs involved. When this is complete it will shorten the amount of soil to be removed to dig a footing for the construction. This will in turn speed up the construction phase and keep costs down further along in the building timeline. A temporary bench mark is set up in one position or until unable to be read from that point and the site is measured at different intervals. This can then be calculated to gather the information needed to work out the costs for the fill and cut of the site. By leveling the site, it makes the drainage of the rain water on the site more controllable. This will save time on pumping when the foundations are dug. On a new building site, it is important from a health and safety aspect that the site is level. This will make the walkways and the footpaths easier to install for the pedestrians walking around site. One of the final aspects is it gives the customers a level garden. By leveling the site, it stops the big slopes in gardens and not as much earth will need to be removed as a result.

3.0 Equipment used in leveling 
For this section I am going to split my research into two parts. For the first part I will be looking at the equipment that I used in my leveling survey. I will then go onto the other equipment that could be used when conducting a survey.
The dumpy level is a “optical instrument used in surveying and building to transfer measure or set horizontal levels” (civil,2017). When I used the dumpy level in my survey it was to transfer the levels carried out at a 25m distance. The dumpy level it set up on the top of a tripod and has a small bubble level on the top to make sure the dumpy is level before taking readings. To adjust the dumpy to make sure that it is level it has small screws also known as feet. These screw up and down until the bubble and the top of the instrument is at the correct level. As it is also set up on a rotating stand it can accurately take a measurement 360®. The dumpy level is set up with a staff. It works by looking through the lense and using the toggle focus until there is a clear view of the staff. The staff is a metal or wooden box profile that has measurements in either metric or imperial on the front. For the two objects to work correctly the staff must be held in a plumb position at all times. The staff has marks up the front of it. These are in 10mm spaces. 
The first tape is the one I used when I undertook my survey and it is the synthetic tape. They are a pvc coated tape and come in sizes of 5m to 50m. This is the most commonly used tape in leveling as they are able to span a large distance and are light weight. The next Is the steel tape. This is commonly used when measuring a shorter distance but do come in the larger sizes of 5m to 50m. This tape is also more commonly used in other construction phases by trades.
The last object that I used on my surveying was a field book. It is used to log the results that have been taken throughout the survey. “It is an oblong book of size 200 mm × 120 mm” (civils,2019). The spacing between the lines are 15mm-20mm. It is set out with the rise and fall and the intermediate. All of the information logged is then used on the desk study after the survey.
Items that I didn’t use on survey was the staff bubble and the plumb bob. The purpose of a staff bubble is to attach on the side of the staff to ensure that it is held in a plumb position. When the user is holding the staff they will then be able to hold it in a plumb position.

4.0 leveling procedure
To gather the results for the ground leveling I first set up my first back sight. Once I has established my first point, I then had my colleague to hold the staff on that point. After this I set up my dump level on the tripod. To make sure that the dumpy level was level I used the foot screws until the longitudinal bubble was between the lines. Please see images below. Once my dumpy level was set to the correct level, I then used the focusing screw to look through the eye piece and focus on a measurement on the staff. Please see images below. From this I then took the reading down on my back sight as it was behind the tripod. The next step I then measured 25m from the first point to the next and set my staff. My colleague then held the staff while I looked though the dumpy level and read out the reading I could see. The measurement I had taken was again a back sight. I then measured 25m from there and again held the staff in place plumb.  As this was Infront of the tripod it was a foresight. I then continued this 3 more times moving the staff 25m each time and logged them as intermediates. When I was not able to see the staff though the dump level, I knew it was time to move the tripod. To do this I had my colleague to continue to hold the staff in its last point and moved the tripod in front of the staff. Once I had moved the tripod, I then adjusted my foot screws to make sure that the dumpy was level. Once this was set up, I then took my back sight and logged my results. I then again measured 25m off that point and took another reading. I then conducted 3 intermediates until I could not see the staff though the dumpy level. I again then followed the same procedure as before for resetting my dumpy level back up.  In total I had 23 results that I booked into my book. 
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I have added this photo to show the topography and the different levels that were taken during my survey.
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I have chosen this image as this was my starting point of the survey. In this image it also shows my colleague josh who is holding the leveling staff.
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In this next image I have chosen it as it is a view though the dumpy level looking at the staff.
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In this next image I am adjusting the toggle so that I am also to focus on the staff.
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This is my other colleague Sion he is demonstrating how to look through the dumpy level and how it is meant to be set up on the tripod.
After we had finished the leveling survey it was then time to plot all of our results in to the tables. I firstly worked out my reduced level and columniation. I then plotted my results into a graph and then worked out the cut and fill of the site.

5.0 competition and plotting levels 
[image: ]
The image above shows the booking of the results from the leveling survey. I have calculated the height of columniation and the reduced level from this.  By using these results, I have been able to construct the graph below. On this I have added my x and Y axis and the cut and fill needed from the site. I have also plotted on the graph where the BM points are and the start to finish center line.
(image by Deri Jones 2022)
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From the information above on the graph I have been able to work out my volume of earth works. This includes the cut and fill needed for the site. 
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6.0 Conclusion 
In this assignment I have completed a leveling survey for the client of the SA1 building. At the start of the assignment I looked at the overview of the leveling survey and why they take place. For the second part I looked at the tools used in the leveling survey. For the third part I wrote about my leveling procedure. Finally, I put all of the information gathered into a table and plotted the information into a graph and worked out the fill and cut of the site. From the results that I have gathered I can see that the ground level did not have a steady increase it was sharp up and down movement. From the image that I have taken for further up the site it is clear that the results were taken on the uneven waste land. This has affected our results as it was a lot of banking’s and marshy ground.
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