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[bookmark: BRANCH_1][bookmark: _Toc4400054][bookmark: _MV3BS_1]Introduction 
for this assessment, I will produce results whilst analyzing methodology and accuracy of experiment I did team during March. The experiment I did sieve analysis and Atterbury limits which are soil analysis experiment looking at mechanical properties of the type of soil. Sieve analysis will look at the grain size and the distribution of particle sizes, while atterberg limits.
[bookmark: BRANCH_2][bookmark: _Toc4400055][bookmark: _MV3BS_2]Type of errors 
before going into the assignment, I will explain the different types of error, that may or had happened during the testing, they are human, systemic and random. Below I will briefly but clearly below:
· human error-is where a human cause mistake due to problems like hand eye coordination or like clumsiness.
· Systematic errors- from mistakes within the measuring equipment systems, for example a manufacture defect equipment.
· Random error- is where the error can come from being that human nor plant/equipment can cause, for example whether an temperature.
With these experiments many problems and errors may occur as with Atterberg limits there a lot of guesswork especially the sample we were using. And with the sieve analysis human error from losing particles while moving them sieve to scale.
[bookmark: BRANCH_3][bookmark: _Toc4400056][bookmark: _MV3BS_3] Experiment1: Sieve Analysis
the first experiment we did was sieve analysis which looks at grain sizes and distribution within the sample. An example of the equipment is shown below.
[bookmark: BRANCH_4][bookmark: _Toc4400057][bookmark: _MV3BS_4]Introduction to sieve Analysis
the analysis tower observed (as shown above) that has a constant vibration put through the equipment to get the results we are looking for.






[bookmark: BRANCH_5][bookmark: _Toc4400058][bookmark: _MV3BS_5]Methodology and principals behind sieve analysis
the principle of analysis is that you put a known weight of the sample in the top sieve and then put constant movement particles so that the particle of soil in full through the whole of the sieve if it’s smaller than the gap the gaps in the sieve use during experiment was above 2 mm, between 2 and 1 mm, between 1 mm to 500 µm, from 500 µm to 250 µm, between 250 µm to 125 µm, 125 µm to 65 µm and anything below 65 µm.
The process order is shown below of how we carried out this analysis/experiment:
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the pan most be weighed unless like we had zero the scales, however problems can cause if you don’t do this properly.
1. Quad sample and then get approximately 1 kg of the sample into scale, which should be properly zeroed on the scale.
2. The weight approximately measured to the closest 0.1 g for each measurement.
3. We placed and checked that the sieve was in order from smallest gap size at the bottom and the larger one at the top.
4. Secured the equipment by anchoring the service together, this is for health and safety purposes while working in lab, while reducing the random error of the particles escaping from the equipment whilst conducting the test.
5. Then Turned on the mechanical shaker at predetermined vibration set by technician for two minutes then after its obvious it stopped and sieve to remove the lid.
6. One by one we slowly and carefully removed the saves onto a tray that has been measured regarding weight and moved the contents into it, but is where human error could occur as moving the sample within the sieve could cause some might be lost as an particles called dropout especially with smaller particles that were taken into the air if move to quick.
7. Then we would over the tray use a brush cleaner the save to ensure all particles/grains have moved from the save, to try and get a more accurate distribution of grains as well as ensuring the accuracy.
8. Will determine the weight of each said to 0.1 g and record the results
9. after collecting the results, we will work out how much past through each sieve as percentage ensuring that no less than 0.2% of the starting weight had been lost.
10. If the weight loss is greater than 0.2% will have to redo the experiment, as that is not for under British standards regarding sieve analysis.
[bookmark: BRANCH_6][bookmark: _Toc4400059][bookmark: _MV3BS_6]Results, Review and analysis of sieve analysis
this section I will go over the results and errors that my group and me did.
[bookmark: BRANCH_7][bookmark: _Toc4400060][bookmark: _MV3BS_7]Results
beneath is the results from the sieve analysis:
	>2mm
	157.28
	15.46
	84.54

	2>1mm
	164.58
	16.19
	68.35

	1>0.5mm
	139.32
	13.7
	54.65

	0.5>0.25mm
	116.46
	11.45
	43.2

	0.25>0.125mm
	180.49
	17.75
	25.45

	0.125>0.065mm
	196.29
	19.3
	6.15

	0.065mm >
	40.49
	3.81
	2.34

	ERROR
	66.09
	2.34
	

	Total
	994.91
	97.66
	


 

Below this are to graphs showing how much is on each sieve and the second one shows the percentage 
of the sample on each sieve including the amount lost due to error.
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Beneath this, is the graph showing the passing of grains within the sample on line graph. I’ve plotted it, grain size against percentage passing
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[bookmark: BRANCH_8][bookmark: _Toc4400061][bookmark: _MV3BS_8]Reviews of the possible Error in THE SIEVE Analysis Experiment 
in this test, there are many places mostly human error, two main ones that would massively be the culprit of the 2% loss sample. First one of which would have been calculations and miss hearing/reading numbers. For sample on the task I did have hearing problems and was going through calculations quite quickly which could have meant that one number down with gone through the results. The other place where human error is when transferring the grains from the sieve to the tray, where the grain in air or missing tray.
[bookmark: BRANCH_9][bookmark: _Toc4400062][bookmark: _MV3BS_9]Analysis of results
look at results most of the particle size fell in between the size of 250 µm to 65 µm with a high distribution of 2 mm to 1 mm grains.  Suggests that the mixture of sand types but mostly fine sand.
[bookmark: BRANCH_10][bookmark: _Toc4400063][bookmark: _MV3BS_10]How does this test help civil engineers detriment soil mechanics of AREA?
this information could help civil engineers, how the land responds to have been weight placed on it to allow the civil engineer to suggest a foundation to structural engineer. As well it would allow engineer to know if you’ve required to add support to either stabilize or back the soil during works or the lifespan of the project/infrastructure.
[bookmark: BRANCH_11][bookmark: _Toc4400064][bookmark: _MV3BS_11]The value of sieve analysis
the value of this test is that it is quick and simple to carry out, and you get an idea percentage of grain sizes within the soil which allows engineers to make correct decisions.
[bookmark: BRANCH_12][bookmark: _Toc4400065][bookmark: _MV3BS_12]Conclusion
what conclusion this this is a good and simple test even though that a lot of room for human error, but if done properly they accurate results to British standard. When we did it my results would have put it way out tolerance, however much the group results were intolerance.
[bookmark: BRANCH_13][bookmark: _Toc4400066][bookmark: _MV3BS_13]Experiment 2: Atterberg Limits 

[bookmark: BRANCH_14][bookmark: _Toc4400067][bookmark: _MV3BS_14]Introduction to Atterberg Limits 
the atterburg limits test, looks at the liquid and plastic limits. Using equipment are shown below:
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[bookmark: BRANCH_15][bookmark: _Toc4400068][bookmark: _MV3BS_15]Methodology and principals BEHIND ATTERBERG Limits 
for the methodology and principles of this test I will divide this part into 2, 1 part for the liquid limits the other for the plastic limits.
Liquid limit
for the liquid limit your trial and error, of soil to liquid mix so that the groove does not collapse too early or too late while using the CASSAGRANDE APPARATUS shown in picture in part 3.1. It works by raising the bowl and drop in it a couple millimeters, which disturbs the particles/grains a little bit only repeats this until approximately a inch has closed. The process is as shown below:
1. number each container so that you can identify them a later point e.g. LL 1, LL2 LL3 LL4, PL1, PL2 PL3… 
2. Get the weight and record it for each container
3. mix-up sample using the soil and distilled water which is consistency of paste
4. Place sample in bowl, and make the groove.
5. put it in the CASSAGRANDE APPARATUS and try and target the number of blows between 15 to 30 via adding water or soil to the mix.
6. Repeat these three more times while adding/removing water to the sample to try and get different numbers of blows
7. take sample of the mix for each time you do it and record it weight
8. placing of in an oven for about four hours so that all the moisture and water has gone
9. work out all the different weights of the dry and wet soil by taking the weight from container weight
10. then work out the weight of moisture by taking the dry weight from the wet weight
11. finally using this equation, moisture content is equal to the weight of moisture over the weight of dried soil timed a hundred. Remembering the unit is in percentage.
Plastic limits
the process of carrying out this test is shown below:
1. number and record weight of the containers like in liquid limits
2. mix up the sample of soil water to the approximate consistency of Play-Doh 
3. then using your hands and clean board will be sample out into thin sausage shape 2 to 3 millimeter in diameter whilst making sure it doesn’t crack
4. then record weight of the container with the sample inside 
5. carry out a few more times and then put all samples in an oven for 24 hours
6. then follow the process like liquid limits
after you all that average all liquid limits and plastic limits results and take liquid from the plastic giving you the plastic index (note is as a result which is way out, remove it from the average for example sample number seven mine test had a moisture content of approximately 48%, this is higher than any results that I got by over 10% and that was for a plastic limit sample.)
[bookmark: BRANCH_16][bookmark: _Toc4400069][bookmark: _MV3BS_16]Result, Review and Analysis of Attterburg Limits 
this section is on my results from the experiment. 
[bookmark: BRANCH_17][bookmark: _Toc4400070][bookmark: _MV3BS_17]Results
this is a results table for the test my group did, notes that of highlighted anomalies in red
	sample number
	1
	2
	3
	4
	5
	6
	7

	type of test
	LL
	LL
	LL
	LL
	PL
	PL
	PL

	WT of Wet+con
	13.44
	13.7
	15.07
	14.63
	7.3
	7.29
	6.88

	WT of Dry + con
	11.16
	11.26
	12.67
	12.11
	6.72
	6.8
	6.19

	WT of Con
	4.73
	4.7
	4.72
	4.75
	4.7
	4.76
	4.76

	WT of Wet
	8.71
	9
	10.35
	9.88
	2.6
	2.53
	2.12

	WT of Dry  
	6.43
	6.56
	7.95
	7.36
	2.02
	2.04
	1.43

	moisture content
	35.45879
	37.19512
	30.18868
	34.23913
	28.71287
	24.01961
	48.25175

	Number of blows
	26
	16
	88
	31
	
	
	^ Error

	WT of moisture
	2.28
	2.44
	2.4
	2.52
	0.58
	0.49
	0.69


 
	Liquid limit
	34.27042964

	Plastic limit
	26.36623957

	Plastic Index
	7.904190077


 
 
[bookmark: BRANCH_18][bookmark: _Toc4400071][bookmark: _MV3BS_18]Review of possible Errors that could happen
in this test, there were two results that was an error or abnormally, the first of which was either a systematic or random error as it took according to the counter 88 blows for the groove to close with on the graph it looks obvious. The other was sample seven having approximately a 48% moisture content when it was a plastic limit test which was competent higher than the liquid limit test which would of meant that the sample would have been in a liquid state when put in the oven, however it wasn’t so I what say that this will result of human or a systematic error, either by scales not been set right or a misread of numbers.
[bookmark: BRANCH_19][bookmark: _Toc4400072][bookmark: _MV3BS_19]Analysis of Results
my analysis of results is that the sample has plastic index of 7.9% with a liquid limit around the 34.27% mark and a plastic limit of 26.37. As well the less water /closer to the plastic you are more stable soil sample becomes.
[bookmark: BRANCH_20][bookmark: _Toc4400073][bookmark: _MV3BS_20]What is the purpose of knowing plastic limits?
But knowing plastic limits, so that engineers know that what content the soil got its best performance regarded stability.
[bookmark: BRANCH_21][bookmark: _Toc4400074][bookmark: _MV3BS_21]What the purpose of knowing liquid limits? 
The purpose of knowing the plastic limits is that, engineers and site managers can tell if the ground water content is too high to support the current trench when working on ground. As well to help with the feasibility study and foundation design.
[bookmark: BRANCH_22][bookmark: _Toc4400075][bookmark: _MV3BS_22]Why knowing the plastic and liquid limits, how with the analysis OF THE stability  of soil slopes?
Engineers will use plastic and liquid limits to determine if they can construct what they want underground without needing to much enforcement on the slopes, because the plastic index which you can get using the two limits will show the best moisture content that offers the best slope regarding clay. As well give them an idea of approximately what supports need to construct and make the project feasible.
[bookmark: BRANCH_23][bookmark: _Toc4400076][bookmark: _MV3BS_23]Conclusion
my conclusion for this test it again it’s simple, however a lot of analysis is got slightly lower chance for human errors to occur, however it takes a lot longer to do and collect the results.
[bookmark: BRANCH_24][bookmark: _Toc4400077][bookmark: _MV3BS_24]Conclusion
my conclusion is both test simple and easy to carry out as a group, however like all testing you have to watch out for any errors and anomalies and work out where they came from. For example, in the sieve analysis test I think I miss woke down the starting weight as higher a number, to rectify this I could of and should of asked my group for the numbers again or redo the test the test. However, it still came up that sample was a mixture of course and fine sand with small bits of silt and gravel within. In test 2 the sample had a plastic index all around 8%.
Bibliography
in this assignment are used and abbreviated information of worksheet given out in class by Alan Nuttel.
As well photos were provided by members of group 1.
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