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[bookmark: _Toc7536275]Introduction to sieve analysis practical 
The particle distribution test (sieve analysis test) will be discussed in this section of the assignment. The Methodology of the practical experiment will also be discussed in depth and all the tools and equipment that were used in the experiment will be listed. The results that were received during the experiment will be given in this assignment, and it will also be explained on how these results developed. Any problems that were encountered during the experiment will be shown and how these problems were examined and solved. Finally, a conclusion will be given, concluding all the results that were received and analysed. 

Equipment list: 
· Sample tray/scale pan
· Weighing scale x2 
· Spade
· Vibrating sieve machine 
· Brush 
· Soil containers 

[bookmark: _Toc7536276]Methodology 
[image: https://scontent-lhr3-1.xx.fbcdn.net/v/t1.15752-9/s2048x2048/58443502_337919226866833_4772047598905196544_n.jpg?_nc_cat=101&_nc_ht=scontent-lhr3-1.xx&oh=9a4df730e30f56c0b683dbb68b1a6751&oe=5D323426][image: https://scontent-lhr3-1.xx.fbcdn.net/v/t1.15752-9/s2048x2048/59573913_655052948271283_5856860873636708352_n.jpg?_nc_cat=103&_nc_ht=scontent-lhr3-1.xx&oh=955fd5a1230cc08bc6944366bbff5025&oe=5D34838C]To start the experiment, the first thing that has to be done, is to weigh the empty scale pan. This will give the measurement of the scale pan on its own, without doing this, you will have an insufficient reading as you’ll have the mass of the pan combined with the mass of the soil. After this, a quarter of the sample soil is taken out with the spade and weighed on the scale pan. A soil sample was taken and weighed on the first weighing scale until the scale hit 1kg. After this weight was met on the scale, the sample was the taken over to the second weighing scale for a more accurate reading. The reading that was received was exactly 1000,00g (1kg) the sample had to be weighed with a result that is to the nearest 0.1g. 
Fig 1





Fig 2
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Fig 4



After these samples have been weighed to the nearest 0.1, the next thing to do is set up the sieves. There are multiple sieves for the various different particle sizes of the soil samples. There are a total of 7 sieves that are securely stacked on top of one another. With the base layer at the bottom. These sieve layers had to be stacked with the largest particle size opening on top and the smallest on the bottom. Once this has been done, the whole aggregate sample weigh 1kg is emptied into the top of the sieve. The stack of sieves is then secured using the rugged standard clamping device. Using the mechanical shaker, the sample is vibrated for a time of 2 minutes, during these two minutes the aggregates inside are being separated into different grades by the sieves. When the two minutes are over, the machine is stopped and the lid is opened. 
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                    Fig 5                                           Fig 6                                    	Fig 7
One by one, the sieves are separated and placed on the table. With a brush, brush the remaining particles that are clinging to the sieve into the next lower sieve. While doing this it is important to make sure that no material is lost, as it can affect the final weights. After the remaining particles have been brushed, the first layer of aggregates are emptied on to a blue plastic sheet and brushed again to make sure all the particles are emptied. Once this is done, the aggregates are emptied into the scale pan and weighed. The largest particles weighed 193,35g. The weight again must be to the nearest 0.1g for accuracy. This process is repeated throughout all of the sieves with the different remaining particle sizes. 
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	Fig8	 Fig 9 
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Care must be taken to prevent the loss of any material during the sieving operation, as there is a tolerance of less than 0.2%. The weights of all the aggregates are recorded in a table. Also the percentage on the sieve and the percentage that passed through the sieve are recorded. A graph is then plotted from our results in the table. 

[bookmark: _Toc7536277]Results and Analysis
	Sieve size (mm)
	Mass (g)
	% on sieve
	%Passing

	4
	193.35
	19.335
	80.665

	2.36
	188.06
	18.806
	61.859

	1.6
	99.15
	9.915
	51.944

	600µm
	152.31
	15.231
	36.713

	300µm
	148.91
	14.891
	21.822

	160mic
	120.20
	12.02
	9.802

	80mic
	66.90
	6.690
	3.112

	PAN
	29.85
	2.985
	0.127

	
	
	
	

	Total
	998.73
	99.873
	



Table 1 

Sieve analysis is a crucial part of civil engineering. It helps in finding different sizes of aggregates and helps in the classification of the soils, for example, fine and coarse soils. The size of the aggregate is has a large influence of the strength of concrete. Due to this sieve analysis is carried out to determine the desired characteristics strength of the concrete. To better understand sieve analysis, a graphical representation is always a good way to aid the results. By using sieve analysis you can also determine grades of the soil. By doing this it will help determine the most important properties, such as stiffness, stability, resistance, permeability and durability. The desired design for a mix of concrete can be influenced by the size of the coarse in the aggregates. The analysis for foundations will all depend on what the particle size is of the soil. 
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[bookmark: _Toc7536278]Conclusion 
To conclude, the percentage of passing in the results table is higher when the sieve size is bigger. As the sieve size get smaller, the amount of percentage that passes though decreases, as the bigger particles get stuck higher up. Whereas the percentage on the sieve varies. It decreases and increases throughout the layers of sieves. 

[bookmark: _Toc7536279]Atterberg limits – Liquid limit procedure

[bookmark: _Toc7536280]Introduction
In this second section of the assignment, the liquid limit procedure and the plastic limit procedure will be discussed. The methodology will be explained in detail of each step of the experiments, including the equipment list, the steps that were taken and the results that were obtained. Any problems that were encountered will be included in this section, and the methods that were taken to solve the problem. A table of contents will be produced and analysed. Finally, a conclusion will be given, concluding all the results that were received and analysed.

Equipment list: 
· Four containers
· Water bottle
· Weighing scale
· Metal mixing bowl containing soil
· Plastic bowl containing soil 
· Spatula 
· Grooving tool
· Casagrande’s liquid limit device
· Oven  







[bookmark: _Toc7536281]Methodology 
[image: https://scontent-lht6-1.xx.fbcdn.net/v/t1.15752-9/s2048x2048/58761612_2606601009369901_856265240139005952_n.jpg?_nc_cat=106&_nc_ht=scontent-lht6-1.xx&oh=13fecf0637f91312656215f11715f7c7&oe=5D356C4C]To start the Liquid limit procedure, first choose and mark four containers, then weigh each container separately. Record each of the four containers weight onto a table. Once that is a done, a soil sample is taken, weighing approximately 250g and placed into a metal mixing bowl. A small amount of water approximately 1-2ml is then added to the bowl and is thoroughly mixed, by stirring, kneading and chopping with the spatula. This is done to create a clay like consistency with the soil that will require 30-35 drops of the Cassagrande device. When the correct consistency is met, a portion of the soil mixture is placed into a cup bowl. The clay is then pressed down using the spatula to spread it across the base of bowl, spreading it as flat as possible to a depth of approximately 10mm, avoiding air bubbles in the sample. 
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Fig 16






[image: https://scontent-lht6-1.xx.fbcdn.net/v/t1.15752-9/57393236_2087942121506388_3229181649807736832_n.jpg?_nc_cat=104&_nc_ht=scontent-lht6-1.xx&oh=64ec679809cf08deda576402b9aa4f68&oe=5D771FB7][image: https://scontent-lht6-1.xx.fbcdn.net/v/t1.15752-9/s2048x2048/58961736_442418546522023_7350084358071386112_n.jpg?_nc_cat=108&_nc_ht=scontent-lht6-1.xx&oh=13cb7450d638de149651aa78d28bfed8&oe=5D70FFC7][image: https://scontent-lht6-1.xx.fbcdn.net/v/t1.15752-9/s2048x2048/59431647_846701499023711_8670177513235808256_n.jpg?_nc_cat=102&_nc_ht=scontent-lht6-1.xx&oh=a1eb98968e2bb0bc023e738d2b65d936&oe=5D34743C]After the soil has been spread into the apparatus bowl, return the excess soil to the mixing bowl. After this is done, use the gauging groove tool to cut a groove from back to front right through the sample to the base of the cup, in gentle swipes to avoid tears on the side of the soil. The drop counter must be zeroed before the experiment takes place as it could cause discrepancies in your results. The cup must then me lifted and dropped by turning the crank on handle on the apparatus, at the rate of 2 revolutions per second. By doing this it makes the soil slowly close in the centre, closing the groove. When the two halves of the soil have closed over a distance of 12mm across the slot that was made with the gauging tool, stop the rotations. The number of drops that occurred while closing the 12mm gap must be recorded in a table. A slice of soil with the width of a spatula is then removed from edge to edge across the sample, cutting through the groove. The wet soil must then be placed in one of the marked containers and weighed. This process will be repeated for all the 3 remaining test samples gradually increasing the moisture content slowly. This is done to reduce the amount of drops it takes of drops it takes to close the gap. The objective is to obtain samples that require above and below 25 drops. The number of drops should range between 35 and 15. After all this has been completed, the four samples in the containers are then put into the oven for 24 hours to dry, once dry they are removed and weighed again to get the final dry weight. 

                    Fig 17	                                              Fig 18                                                Fig 19

                        	





[bookmark: _Toc7536282]Results and Analysis 
	
	1
	2
	3
	4

	Type of test
	LL
	LL
	LL
	LL

	Container number
	1
	2
	3
	4

	Wt of wet soil + container
	12.65
	13.05
	17.30
	16.74

	Wt of dry soil + container
	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



Table 2

In civil engineering soils are a major factor for construction. The classification for soils are based on the properties that are relative to foundation support or even in earth works. As the soil increases in moisture content, it goes through four different states of consistency. It starts off as a solid, then when moisture is added it becomes semi-solid. As the moisture keeps increasing it then becomes a plastic and then a liquid. Throughout these changes the soil has significant changes in strength. The liquid limit is so important in civil engineering as it determines the consistency of the soil, which is the most important characteristic for cohesive soils. 

[bookmark: _Toc7536283]Conclusion
To conclude, the amount of moisture that is added to the soil sample leads to less number of blows. If the soil contains only small amounts of water, the soil in the experiment will take longer to close when it is being dropped. Whereas if there is a significant amount of water being added, then the soil will close at a much quicker rate when it is being dropped. In the experiment there were 4 containers and in each container were the same soils with various water content, to try and find out which soil sample closes around 25 drops, or between 35 - 15 drops 




[bookmark: _Toc7536284]Plastic limit procedure

[bookmark: _Toc7536285]Introduction
This experiment was to find out the plastic limit of a soil. Plastic limit is determined by pressing a ball of plastic soil with your hands and rolling it out into a thread. The plastic limit is the amount of moisture content in the ball when it crumbles before it can be rolled out. 

Equipment list:
· Three containers 
· Wooden stick
· Weighing scale
· Oven 
· Wooden board

[bookmark: _Toc7536286]Methodology 
To start the experiment, three containers must be marked, chosen and weighed. Record the container weight for each container in a table. Knead the clay sample thoroughly, if it’s needed, use a bit of water to aid the moisture content, or use a bit of dry clay to dry the sample a little. After this is done and the soil sample is adequate enough, roll out the sample into a ball using your hands so that the warmth of your hands dries the soil slowly. When slight cracks start to appear on the surface of the ball, divide it into three equal parts of approximately 10g each and keep them separate. After this is done, using the wooden stick, roll each ball into a thread on the wooden board of around 6mm in diameter. The thread must be intact and homogenous. Using the palm of your hand, you then reduce the diameter of the thread to around 3mm using steady rolling pressure. Repeat this process until the thread starts to crumble at around the 3mm diameter mark. The crumbling is defined by the soil sample is shearing both longitudinally and transversally as it’s rolled. The crumbling is due to the reduction of moisture as a result of rolling the soil sample directly. The crumbling point of the sample is the plastic limit moisture content. As the crumbling stage has been reached, the crumbs must be gathered together and placed into the container and the wet soil and container are weighed together. The experiment is the repeated two more times, so that all three soil samples have been tested. After all this has been completed, all three samples are the put into the oven for 24 hours to dry. When the soil samples is dry and has been removed from the oven, the containers containing the soil samples are then weighed again. All three weights are calculated and the average of all three results are used to obtain the moisture content mean. The moisture content mean is the plastic limit indicator. 
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[bookmark: _Toc7536287]Results and analysis 
	Type of test
	PL
	PL
	PL

	Container number
	1
	2
	3

	Wt  of wet soil + container
	6.65
	7.46
	12.7

	Wt of dry soil + container
	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



Table 3

The plastic limit test is used to establish the moisture content within the soil sample at which point that soil becomes too dry to be a plastic. This test is used in conjunction with the liquid limit test, together these two tests determine the plasticity index. The plastic limit is very significant as it determines the measurement of cohesive qualities within the soil. The cohesive quality of soil is a big factor within civil engineering as a cohesive soil is required to help with construction. If a soil doesn’t have great cohesive qualities, then during hot or dry weather the deficiency of clay may cause ravelling or gravel wear and could crumble apart. For example if a construction company wants to build a road, the soil must be tested to determine if it will be able to hold the road, during wet and dry weather. 


[bookmark: _Toc7536288]Conclusion
To conclude, the plastic limit test is conducted to determine the cohesive qualities of a soil. If the water content in a soil is too high then the sample would simply not stand, and would collapse. But if the sample soil is too dry, then it would crumble under pressure. This experiment is to find out the moisture content that is needed for a soil to have perfect cohesive properties, not too dry, and not too wet, but enough moisture to stand without collapsing or crumbling.
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Soil mechanics practical
Gilbert, C. (2019). Soil mechanics practical. [picture] Swansea: UWTSD.
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Soil mechanics practical
Gilbert, C. (2019). Soil mechanics practical. [table] Swansea: UWTSD.
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Soil mechanics practical
Gilbert, C. (2019). Soil mechanics practical. [graph] Swansea: UWTSD.
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