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[bookmark: _Toc7536261]Introduction 

Sieve Analysis determines the distribution of the particle size of a material by separating the fine particles from the more course particles, this is done by passing the material through multiple sieves of different sizes and by doing this you can measure how much each size range weights and how much passes through each sieve. 

Before starting the experiment, you need the correct equipment to perform this, these are the following:

· Weighing scale
· Sample of the soil you want to use
· Sieves 
· Containers/trays
· Spade to pick up the soil
· Bristle brush
· Vibration Machine 

[bookmark: _Toc7536262]Methodology

First thing you will need to do is to weigh the scale pan as it also has a weight to it and you’ll be adding the scale pan weight to the soil and this will be incorrect readings. Quarter a sample of the soil so you have a sample of 1kg and then accurately weigh the soil to the nearest 0.1g and then record the weight.
[image: https://scontent-lhr3-1.xx.fbcdn.net/v/t1.15752-9/58943302_381120269156969_659056147386335232_n.jpg?_nc_cat=110&_nc_ht=scontent-lhr3-1.xx&oh=ce9fcc127396d2acd587dbc20d2cdc77&oe=5D75FE4F]
[image: https://scontent-lhr3-1.xx.fbcdn.net/v/t1.15752-9/58608485_632971320484834_1097340130965848064_n.jpg?_nc_cat=110&_nc_ht=scontent-lhr3-1.xx&oh=19e6373bea5793a22c4a2d988bf1ac02&oe=5D69346C][image: https://scontent-lhr3-1.xx.fbcdn.net/v/t1.15752-9/58577579_2665452520163716_5902195310007943168_n.jpg?_nc_cat=100&_nc_ht=scontent-lhr3-1.xx&oh=879af12cc5d84037438c2adbd90cfd4a&oe=5D2A686F]
	Fig 1				Fig 2 				  Fig 3 









Place the sieves with the largest opening on the top onto the pan stack, pour the soil in the sieve on top and secure the stack on the vibration machine. Turn the mechanical shaker on for two minutes so it can vibrate the sample of soil and when the two minutes are up stop the machine and remove the lid, take out the sieves one by one carefully and make sure that none of the sample escapes the sieves otherwise there can be errors in the readings.  
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               Fig 4	Fig 5

When the sieves are off the vibrating machine you will need to pour the soil out of the sieves, starting with the top one and weigh the amount of soil in the correct sieve size but also remember to brush any particles that are clinging to the sieve to ensure no soil is lost. When weighing the soils, you must determine the weight to the nearest 0.1g of aggregate and then record them, pour the retained aggregate in the tray with plastic covering it and then carefully transfer it to the pan on the scales to record the weight. 

Repeat this process with all the other sieves and until the weight of the soil on each of the sieves has been documented, when finding out the percentage report it to the nearest 0.1% for each of the aggregate retained on each of the sieves. 

Also take note that to take precautions to not lose any material in any of these stages but there is a tolerance of less than 0.2% between the original dry weight of the sample and the sum of the weights of the various sizes
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When this is all done you will need to plot a graph of sieve size against percentage passing 
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	Sieve size (mm)
	Mass (g)
	% on sieve
	% Passing

	4
	193.36
	19.335
	80.665

	2.36
	188.06
	18.806
	61.859

	1.6
	99.15
	9.915
	51.944

	600 µm
	152.31
	15.231
	36.713

	300 µm
	158.91
	14.891
	21.822

	160 mic
	120.20
	12.02
	9.802

	80 mic
	66.90
	6.690
	3.112

	PAN
	29.85
	2.985
	0.127

	
	
	
	

	Total
	998.73
	99.873
	


Table 1 
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Graph 1


Sieve analysis is valued in the civil engineering field as it helps to determine the particle size distribution of the given sample and is used mainly for design purposes, such as: 

· concrete mix designs can be influenced by what the size of the coarse aggregate it needed 
· Foundation analysis will be dependent on what the particle size distribution of the soil 

Size of the aggregate has its influence in the concrete strength as the size should be known to get the correct mix, if not characteristics such as strength of the concrete will not be met and if the foundation isn’t given the desired strength then possibilities such as foundation collapse can occur when large loads are applied on it. 

[bookmark: _Toc7536264]Conclusion 

To conclude. the higher the sieve size the higher the percentage was of the material passing through the sieves and the mass of each sieves were mixed as it started to decrease in mass as the sieves went smaller but then increased in mass on the fourth sieve and then started to decreased again all the way down to the pan.
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[bookmark: _Toc7536266]Introduction 

“Swedish scientist Albert Atterberg was the first person to define the limits of soil consistency for the classification of fine grained soils” (GlobalGilson.com, 2019), and after 100 years later these methods are still being used today to determine the liquid limit and plastic limit.

Liquid limit – water content when soil changes from a plastic to a liquid state, when the soil is just fluid enough for a groove to close when jarred in a specified manner.
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· Casagrande’s liquid limit device 
· Grooving tools
· Oven 
· Spatula 
· Weighing scale
· Water bottle 
· Four containers 

	Fig 9 
[bookmark: _Toc7536267]Methodology 

Acquire four containers and mark them one, two, three and four and record the weight of each container, place a soil sample with a weight of around 250g in the mixing bowl and add water, keep adding it and mixing the soil until you produce a clay consistency. The consistency of the requirement is a trial and error until the required consistency is reached.
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  Fig 10





When the correct consistency is met, you will need to place a part of the mixture into the cup bowl and apply pressure to the clay with the spatula and spread it so its covering the whole cup bowl. When it’s as flat as possible with a 10mm depth return any excess soil to the mixing bowl and gauge a groove with the grooving tool from the back to front, do this gently to prevent side tears. 
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         Fig 11                                                                                               Fig 12

[image: https://scontent-lhr3-1.xx.fbcdn.net/v/t1.15752-9/59469442_305595340377100_1144850410654138368_n.jpg?_nc_cat=108&_nc_ht=scontent-lhr3-1.xx&oh=14fc591b781b208a78190df0d8752c3a&oe=5D76E600]On the Casagrande’s liquid limit device, zero the drop counter and lift and drop the cup by using the crank handle with a rate of 2 revolutions per second, this is continued until the two halves of the soil close over a distance of 12mm across the slot that was made with the grooving tool. When this is done you will then need to record the number of drops required to close the 12mm gap.

















            Fig 13


Remove a slice of the soil with the spatula from edge to edge across the sample and cutting through the groove. This is then placed in one of the marked containers and the weight of the wet soil and container are weighed together. 

[image: https://scontent-lhr3-1.xx.fbcdn.net/v/t1.15752-9/59505255_425661677980152_7420204728585289728_n.jpg?_nc_cat=101&_nc_ht=scontent-lhr3-1.xx&oh=3363ac743c9b8b62122ea9c29e514a57&oe=5D6A89E2]This is then repeated for the other three samples but each time gradually increase moisture content by adding water to reduce the number of blows required to close the gap of the soil. When all four samples are complete, place them in the oven for 24 hours and weigh the dry sample and the container together to find out the moisture contents. 


















             Fig 14


[bookmark: _Toc7536268]Results and Analysis 

	

	1
	2
	3
	4

	Type of test

	LL
	LL
	LL
	LL

	Container number

	1
	2
	3
	4

	Wt of wet soil + cont

	12.65
	13.05
	17.30
	16.74

	Wt of dry soil + cont

	10.52
	10.57
	14.06
	13.71

	Wt of container

	4.71
	4.71
	4.71
	4.69

	Wt of dry soil

	5.81
	5.86
	9.35
	9

	Number of blows

	26
	16
	40
	58




Knowing liquid limit is significant for many reasons these are:

· To classify grained soil, you need the value of the liquid limit
· Information is given to us regarding the state of consistency of the soil 
· Using liquid limit of soil can predict the consolidation properties of soil while calculating allowable bearing capacity and settlement of foundations 
· The liquid limit of soil is also used to calculate activity of clays and toughness index of soil.


[bookmark: _Toc7536269]Conclusion

To conclude the more moisture added to the soil leads to less number of blows needed to close the groove between the soil as it weakens the soils integrity and the more number of blows needed depended on how much dry soil was added.
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Plastic limit is the water content at the change from a plastic to a semisolid state. This type of test attempts to deform the soil sample below the moisture by rolling it into a thread and causing the soil to crumble. 

Equipment used:

· Three Containers 
· Glass rod
· Weighing scale 
· Oven 
· Glass plate

[bookmark: _Toc7536272]Methodology 

Acquire three containers and mark them one, two and three, after this you will need to record the weight of each container and thoroughly knead the clay samples but if the clay isn’t at the correct required limits then add moisture by using water if too dry or add more sand if too wet. You will need to mould small balls of clay between your fingers and then roll between your palms of your hands, this is done as the warmth of the hand dries out the clay slowly. 


When there are cracks appearing in the clay surface, divide the ball into three equal parts which will be about 10g each and keep them separated from each other. Roll each ball into a thread on a glass plate of around 6mm in diameter and use the glass rod to know how long to have the thread of clay, the thread must be intact and homogenous. Repeat this process with your palms of your hands, steady rolling pressure should be applied to reduce the diameter to 3mm diameter, it is important to keep the same rolling pressure throughout this process otherwise it can cause problems with the experiment. NOTE, crumbling is defined as shearing both longitudinally and transversally as its rolled.

Crumbling is due to the reduction of the moisture content and as a result of rolling directly and not by mechanically breakdown due to undue pressure from the hands. This crumbling point is known as the plastic limit moisture content, as this stage is reached, you’ll need to gather all the crumbs together and then place them in the container and weight the wet soil and the container together. 

This process is then repeated to the other two samples and when all are completed place all three containers in the oven for 24 hours and wait for them to dry out, when dry calculate the moisture content, this is done by weighting the weight of the container and dry soil weight together and then take the average of all three results to get the moisture content mean. The moisture content mean is the plastic limit moisture content indicator.
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	Type of test
	PL
	PL
	PL

	Container number

	1
	2
	3

	Wt of wet soil + cont

	6.65
	7.46
	12.7

	Wt of dry soil + cont

	6.36
	6.85
	10.41

	Wt of container

	4.72
	7.74
	4.81

	Wt of dry soil

	1.64
	2.11
	5.6




Why are Atterberg limits tests important?

In engineering soils are often classified mainly on properties relative to foundation support, or how they perform under pavements and earthworks, as moisture content of clay based soils increase, it undergoes four distinct states of consistency, these are:
· Solid
· Semi solid
· Plastic
· Liquid

These stages are defined by changes in the strength, behaviour and consistency, and by using the Atterberg limits tests, they accurately delineate these boundaries using moisture contents at the specific points where physical changes occur. Knowledge of these helps in construction, like foundation design of the structure and to predict the soils behaviour in fills and embankments, these values can also be used to contribute in the shear strength and permeability predictions of the settlement and the identification of any potentially expansive soils.


[bookmark: _Toc7536274]Conclusion

To conclude the clay with less moisture content will crumble more quickly than the other clay with more moisture content, this can relate to when roads and pavements are made and if there is clay based soils under them and doesn’t have the correct moisture content it could potentially crumble and cause defects in the roads, but if the moisture content is too high then the soil can weaken in strength so it’s vital to get the correct moisture content 
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