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Introduction

Constructing new link roads can improve road conditions for regular travellers and improve the overall travel route, leading to the M4 motorway. This project would provide greater connectivity to local residents of Neath and the valleys travelling to Swansea and Neath for work. Local Residents in nearby villages have also welcome the proposal to reduce traffic volume passing by their home. Swansea city council has requested a road levelling survey to be undertaken along the proposed route from Llandarcy and Neath. I have been instructed to carry out a levelling survey to highlight the equipment which would need to be used. All data involving soil and problems like drainage should be thoroughly investigated before a plan can be implemented. 

There are 40 stations where observed spots are taken at every 25m interval along the stretch of the proposed route. This equals to 1000meter stretch of levelling. This will allow a better understanding of effective route. I will compute and plot the reduced level of the points using height of collimation method.  To carry out the survey I will use a Total Station, data collector and a measuring staff. A thorough inspection using our data found from assumed spot levels and the potential erection of earth work is required. I will share my conclusion of my findings through my work I will carry out and comment on information from the levels plotted

I will need to consider the following factors prior to carrying out my survey, for example ensuring the level is set up correctly and weather elements can affect the readings.  

General Overview of Levelling

Levelling survey is a process to deterring and measure a height of specified relative points to a datum or it is used to establish a point at a chosen elevation relative to a datum.

TYPES OF LEVELING:
There are four types of levelling in surveying.
1. Direct levelling- Direct level is commonly used method in levelling surveying. This method only uses level instruments to directly calculate measurements. Direct levelling is separated into different types for example flight level in precise level in profile Evelyn reciprocal Evelyn simple levelling and differential levelling.
2. Trigonometric levelling- Trigonometric levelling is a process within levelling surveying which difference between or the elevation point is measured from vertical angles and horizontal distances. 
3. Barometric levelling- A barometer is a device that measures the atmosphere at any altitude. As a result, in this process of levelling, atmospheric pressure is measured at two different points, and the vertical difference between the two points is calculated. It's a rough estimate that's only used once in a while.
4. Stadia levelling- The Tacheometer principle is used to calculate the elevation of a point in this modified method of trigonometric levelling. The line of sight is slanted from horizontal in this case. It's more precise and well-suited to surveying in hilly terrains.


IMPORTANCE OF LEVELING IN FIELD WORK:

The purpose of levelling in Field work offers the surveyor to produce a counter map of land surface or sea surface.
Secondly, surveyors are able to lay a ground level on which they can construct a building. It also aids the pipe transport engineer in ensuring that the land slope is appropriate for the smooth flow of liquid.
Total stations are modern positioning devices that enable simultaneous determination of spatial coordinates. The vertical distance over a well-known datum or an arbitrary reference surface is referred to as elevation.
Elevations are useful for a variety of purposes, including the placement of a water drain line to enable free gravity flow, the design of a sports playing field, and the vertical layout of a roadbed are implemented to allow a smooth flow of trucks and trains to travel vertically up and down sloping terrain.


ERRORS IN LEVELING:  (SYSTEMATIC & RANDOM ERROR)

 Significant errors can occur in levelling, if the following proceedures are not adhered too, for example collimation, refraction, staff instability , change point and parallax. Readings can be false, and inaccurate which could lead to incorrect data

TERMS INVOLVE IN LEVELING:

 BACK SIGHT (B.S):
The first reading we take after setting up an instrument or at a benchmark on the field is called back site (B.S).

FORE SIGHT (F.S):
This is the last reading we take before moving our instrument or at a turning point or a change point. 
INTERMEDIATE SIGHT (I.S):
An intermediate sight (I.S) is the reading between the back sight and the fore sight. 
BENCHMARK:
Benchmark is the point where elevation is identified. Typically, Surveyors use benchmark according to field or mean sea level as the first point.  
LINE OF SIGHT:
The stage of a line passing through the optical centre of an eye piece and out to the eye is known as line of sight.

STAFF READING:
The reading on the staff at which the horizontal hair appears to cut the staff is known as the staff reading. A staff reading is made up of four digits..

HEIGHT OF INSTRUMENT:
The sum of staff readings that we take on the field and bench mark is known as the height of instrument (the known elevation ).










Equipment Used in Levelling
Level
The two most common levelling instrument used in today surveying methods are digital or automatic level. 
Automatic Level
An Automatic level also known as an optical levels are used by surveyors to design buildings and 
[image: Topcon AT-B Series Automatic Level - JB Sales Limited]projects and to ensure that they are structurally sound. 








(Jbsalessurveyequipment.co.uk. 2017)
Digital Level 
Surveyors use digital levels to minimise the chance of human error, and a digital display guarantees reliable readings.



Tripod
The tripod stand is used to keep a level instrument in place. Instrument manufacturers have standardised severe tripods to provide impact space for all forms of surveillance treatments and sighting devices.
Plumb bob 
A plumb bob, also known as a plunge, is a weight with a pointed bottom tip suspended from a string and used as a vertical reference line. 
Small plum bobs are often included in kits of different instruments, such as levels and theodolites, and are used to precisely position the instrument over a fixed date, allowing the marker player to take in new readings.
Field book 
While on the job, surveyors keep track of data and make notes in field books. They frequently provide data on building positions and dimensions, as well as any topographical detail.
Levelling staff 
[image: Telescopic Aluminium surveying leveling staff - - Amazon.com]The levelling staff/rods are vertically held over the points and seen through the level's telescope. Graduation is normally done in 10mm alternating blocks and spaces, with numbers in metres and decimetres.
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Staff bubble 
The staff bubble is a tiny circular bubble on an angle plate that is held against one corner of the staff to keep it vertical. The reading may be too big and could be substantially off if the items are not kept vertically.
Measuring tape  
Surveying tapes are used to measure distances on the vertical, horizontal and slope planes. Measuring tapes have been crucial as a piece of levelling equipment as it allows surveyors to measure a great length easily. Measuring tapes can be carried in a toolkit or in pockets. It permits for surveyors to measure around comers or curves. 

Levelling Procedure
Setting up:
· Distances between backsight and foresight should be roughly equal to prevent errors caused by refraction, collimation or earth curvature.
· Distances should not be so great that the graduations cannot be interpreted accurately. 
· The points to be observed must be below the instrument's floor, but not below the staff's height.
Firstly, I would set up the digital level and mark it at Temporary Benchmark (TBM) at 774m. I would then take hold the staff on the datum and take the first reading. This process will be a back site as it is the first reading after the level instrument has been set up. The readings throughout my survey will be measured unrecorded in the field book See page (). I will this process until I reach station 40. 
1. I will move the staff to Station 1 and take a reading. This will be an intermediate sight. I will continue this to Station 3
2. At station 4 I will change point of station (PT.A). This will be a foresight because after this reading the level will be moved.
3. I will then move the staff to Station 5 and take a reading. This will be an intermediate sight. 
4. At station 6 I will change point of station (PT.B). This will be a foresight because after this reading the level will be moved.
5. I will then move the staff to Station 7 and take a reading. This will be an intermediate sight. 
6. At station 8 I will change point of station (PT.C). This will be a foresight because after this reading the level will be moved.
7. At station 9 I will change point of station (PT.D). This will be a foresight because after this reading the level will be moved.
8. I will move the staff to Station 10 and take a reading. This will be an intermediate sight. I will continue this to Station 13
9. At station 14 I will change point of station (PT.E). This will be a foresight because after this reading the level will be moved.
10. I will move the staff to Station 15 and take a reading. This will be an intermediate sight. I will continue this to Station 18
11. At station 19 I will change point of station (PT.F). This will be a foresight because after this reading the level will be moved.
12. I will move the staff to Station 20 and take a reading. This will be an intermediate sight. I will continue this to Station 21
13. At station 22 I will change point of station (PT.G). This will be a foresight because after this reading the level will be moved.
14. I will move the staff to Station 23 and take a reading. This will be an intermediate sight. 
15. At station 24 I will change point of station (PT.H). This will be a foresight because after this reading the level will be moved.
16. I will move the staff to Station 25 and take a reading. This will be an intermediate sight. I will continue this to Station 27
17. At station 28 I will change point of station (PT.I). This will be a foresight because after this reading the level will be moved.
18. I will move the staff to Station 29 and take a reading. This will be an intermediate sight. 
19. At station 30 I will change point of station (PT.J). This will be a foresight because after this reading the level will be moved.
20. At station 31 I will change point of station (PT.K). This will be a foresight because after this reading the level will be moved.
21. I will move the staff to Station 32 and take a reading. This will be an intermediate sight. I will continue this to Station 33
22. At station 34 I will change point of station (PT.L). This will be a foresight because after this reading the level will be moved.
23. I will move the staff to Station 35 and take a reading. This will be an intermediate sight. 
24. At station 36 I will change point of station (PT.M). This will be a foresight because after this reading the level will be moved for the last time.
25. I will move the staff to Station 37 and take a reading. This will be an intermediate sight. I will continue this to Station 40.
[bookmark: sect2]


Computation and plotting of level
Booking levels
[bookmark: sect4]There are two main methods of booking levels in levelling surveying. The rise and fall method and the height of collimation method. For my survey I chose to Height of collimation method (height of instrument) shown below in the image. I found this way of booking my reading easier than the rise and fall method. 
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I then put my readings on a graph to see the flow of the terrain.
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For my next step I drew a line for the design level for TBM to Station 40. This allows me to calculate the amount of earthwork that need to be cut or filled.
[image: Chart, line chart
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Conclusion 

The outcome from the levelling survey I carried out in relation to a link road between LLandarcy and Neath, concluded that a significant amount of earth needed to be excavated from the site. In order to carry out the earth work on site and make the design level on the graph be implemented 150m3 of earth needs to be removed from site. I recommend using different types of heavy-duty construction machinery, for this task a 10-tonne tracked excavator. Transportation of materials such as soil and aggregates by using 6 wheeled lorries with a load capacity of 15 tonne.
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