Levelling is and ancient tradition that is a necessity in the construction industry. It is used in every build to every road laid. It is used to set out specific points to allow the construction to begin. 
Levelling surveying is what is done before the project has started, they survey the ground and work out what needs to be excavated and what need to be filled in. To do this they take different sights using a theodolite a back site, intermediate site and a fore site is all taken off a benchmark and worked across a piece of land taking the correct points where needed swapping between the three. When the theodolite won’t pick up the ranging rod then a forte site is made and a back site starts again repeating the proses till the land is surveyed. 

The main instruments used for levelling include:
· Dumpy level: Often a generic term for an optical level.
· Tilting level: Replaced by the automatic level but useful where vibration is a problem.
· Automatic level: Includes an internal pendulum which allows a horizontal reading.
· Laser level.
· Digital level: Staff read automatically.
· Water level: Useful in confined spaces.
The Reticule diaphragm
The reticule, sometimes known as the cross-hairs or stadia hairs. The full horizontal line is the reference line for levelling and the 2 shorter lines above and below the full line are stadia lines for tacheometric measurements.
Reading staffs 
Care should be taken of staffs as well as levels as they are prone to damage. They should be inspected regularly for signs of wear. A common error is misreading the staff, so it is important that time is taken to ensure accurate readings.
Holding the staff 
The staff must be held vertical. The best ways to eliminate error are as follows:
· A small spirit level should be attached.
· Whilst standing upright the staff should be held in front with both hands down the side of the staff.
· The staff should be ‘rocked’ back and forth, and the lowest reading recorded.
· The verticality of the staff should be checked against a vertical line by standing to the side of the staff and checking it is aligned.
Booking observations 
The steps to take when booking observations are as follows:
· A new job should be started on a new page of the levelling book.
· The details should be entered at the top of the page.
· All observations should be booked legibly. If a mistake is made it should be crossed out and the correct value written above it instead of overwriting figures.
· One line should be used for each position of the staff.
· There should always be an entry made in the remarks column.
· Work should be spread out appropriately.
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Below is the levelling prosses in a step by step process 
1. Set up the levelling instrument at Level position 1.
2. Hold the staff on the Datum (RL+50 m) and take a reading. This will be a backsight, because it is the first staff reading after the levelling instrument has been set up. 
3. Move the staff to A and take a reading. This will be an intermediate sight.
4. Move the staff to B and take a reading. This also will be an intermediate sight.
5. Move the staff to C and take a reading. This will be another intermediate sight.
6. Move the staff to D and take a reading. This will be a foresight; because after this reading the level will be moved. (A change plate should be placed on the ground to maintain the same level.)
7. The distance between the stations should be measured and recorded in the field book (see Table 1)
8. Set up the level at Level position 2 and leave the staff at D on the change plate. Turn the staff so that it faces the level and take a reading. This will be a backsight.
9. Move the staff to E and take a reading. This will be an intermediate sight.
10. Move the staff to F and take a reading. This will be a foresight; because after taking this reading the level will be moved.
11. Now move the level to Levelling position 3 and leave the staff at F on the change plate.     
Now repeat the steps describe 8 to 10 until you finished at point J.
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	Back Sight
	Intermediate Site
	Fore Sight
	hight of collimatic 
	reduced level 
	Remarks
	Chainage

	1.371
	 
	 
	101.371
	100
	BM
	0

	 
	2.354
	 
	 
	99.017
	 
	50

	 
	1.222
	 
	 
	100.149
	 
	100

	 
	2.591
	 
	 
	98.78
	 
	150

	1.432
	 
	3.587
	99.216
	97.784
	A
	200

	 
	1.872
	 
	 
	97.344
	 
	250

	3.25
	 
	0.573
	101.893
	98.643
	B 
	300

	 
	1.925
	 
	 
	99.968
	 
	350

	3.015
	 
	0.496
	104.412
	101.397
	C
	400

	1.456
	 
	0.499
	105.396
	103.913
	D
	450

	 
	3.853
	 
	 
	101.516
	 
	500

	 
	5.433
	 
	 
	99.936
	 
	550

	 
	5.2
	 
	 
	100.169
	 
	600

	 
	4
	 
	 
	101.369
	 
	650

	3.876
	 
	3.067
	106.178
	102.302
	E
	700

	 
	4.533
	 
	 
	101.645
	 
	750

	 
	5.433
	 
	 
	100.745
	 
	800

	 
	5.867
	 
	 
	100.311
	 
	850

	 
	5.133
	 
	 
	101.045
	 
	900

	1.734
	 
	3.064
	104.848
	103.114
	F
	950

	 
	1.28
	 
	 
	103.568
	 
	1000

	 
	1.39
	 
	 
	103.458
	 
	1050

	3.467
	 
	2.076
	106.239
	102.772
	G
	1100

	 
	4.147
	 
	 
	102.093
	 
	1150

	3.371
	 
	1.976
	107.634
	104.263
	H
	1200

	 
	2.395
	 
	 
	105.239
	 
	1250

	 
	2.562
	 
	 
	105.072
	 
	1300

	 
	2.591
	 
	 
	105.043
	 
	1350

	1.432
	 
	3.587
	105.479
	104.047
	I
	1400

	 
	1.872
	 
	 
	103.607
	 
	1450

	1.675
	 
	0.573
	106.581
	104.906
	J
	1500

	1.734
	 
	3.064
	105.251
	103.517
	K
	1550

	 
	2.28
	 
	 
	102.971
	 
	1600

	 
	2.39
	 
	 
	102.861
	 
	1650

	3.467
	 
	3
	105.718
	102.251
	L
	1700

	 
	4.147
	 
	 
	101.571
	 
	1750

	3.371
	 
	1.976
	107.113
	103.742
	M
	1800

	 
	1.395
	 
	 
	105.718
	 
	1850

	 
	1.562
	 
	 
	105.551
	 
	1900

	 
	1.859
	 
	 
	105.254
	 
	1950

	 
	 
	2.587
	 
	105.982
	 
	2000



	
	
	
	
	

	
	 VOLUME OF EARTHWORK 

	
	
	
	
	

	
	CUT
	UNIT VOLUME
	NUMBER 
	TOTAL VOL

	
	
	
	
	

	
	1
	500
	0.25
	125

	
	2
	500
	0.05
	25

	
	3
	500
	0.15
	75

	
	4
	500
	0.35
	175

	
	5
	500
	0.08
	40

	
	6
	500
	0.04
	20

	
	
	
	
	460

	
	
	
	
	

	
	
	
	
	

	
	FILL
	UNIT VOLUME
	NUMBER 
	TOTAL VOL

	
	1
	500
	1.2
	600

	
	2
	500
	0.35
	175

	
	3
	500
	0.45
	225

	
	4
	500
	0.18
	90

	
	5
	500
	0.1
	50

	
	6
	500
	1.25
	625

	
	7
	500
	0.1
	50

	
	
	
	
	1815

	
	
	
	
	

	
	TOTAL EARTHWORK VOLUME 
	CUT – FILL 
	-1355

	


                
	
	
	

	
	
	
	
	


This was done to a scale of 500 meter intervals and I found that there was 1355 cubic tones of earth that would need to be brought in to complete the build. 



	
	
	
	
	
	

	
	 VOLUME OF EARTHWORK 
	

	
	
	
	
	
	

	
	CUT
	UNIT VOLUME
	NUMBER 
	TOTAL VOL
	

	
	
	
	
	
	

	
	1
	100
	1.75
	175
	

	
	2
	100
	0.15
	15
	

	
	3
	100
	0.6
	60
	

	
	4
	100
	2.25
	225
	

	
	5
	100
	0.3
	30
	

	
	6
	100
	0.25
	25
	

	
	
	
	
	530
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	FILL
	UNIT VOLUME
	NUMBER 
	TOTAL VOL
	

	
	1
	100
	5.5
	550
	

	
	2
	100
	2
	200
	

	
	3
	100
	2.5
	250
	

	
	4
	100
	0.8
	80
	

	
	5
	100
	0.4
	40
	

	
	6
	100
	6.2
	620
	

	
	7
	100
	0.4
	40
	

	
	
	
	
	1780
	

	
	
	
	
	
	

	
	TOTAL EARTHWORK VOLUME 
	CUT - FILL 
	-1250
	


This was done to a scale of 100 meter intervals and I found that there was 1250 cubic tones of earth that would need to be brought in to complete the build. This is less than the first on as I put it into a more accurate scale and there for used less martials and got a more accurate answer 
In conclusion I found that a lot if earth will need to be brought in this is due to there being a lot of fill. I also learn that the finer you make the grid the mor accurate that you can find out how much earth will be cut and fill I could have put the meters down again to get a more accurate reading but you could just keep going and going so stopped there. In theory you could probable work out the cut and fills to a high accuracy by putting the scale down to 1-1 for example.
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