






CVG 2141 Civil Engineering Materials
Sieve Analysis & Relative Density of Fine Aggregates 
Herb Chao 7764038 
Lab Performed on: October 15th, 2015
TA: Abdullah 
Lab Group: B3 (Lab 3)
Members present during lab: 

Kelkas Ahmed Ali
Fizeeli Obaedolah 
Hamameh Zeina
Hassan Ahmed 
Jin Wei Yu










Abstract: 
Aggregates have four properties such as Moisture content, specific gravity, Bulk weight & voids, and Gradation & fineness modulus. The objective of this lab is to determine particle size compositions of fine and coarse aggregates. The compositions would indicate the specific gravity of the aggregates which is very important in mix designs. Samples of Fine and coarse aggregates are sieved and separated by size gradation. The data collected are used to calculate for particle size composition and the specific gravity of the sieved aggregate. Calculations reveal a fineness modulus of 2.77 for the fine aggregate sample and 3.35 for the coarse aggregate sample. The bulk density of the fine aggregate sample were 7.36 for BSGOD , and  for ASG. After drying the sample, the fine aggregate is calculated to have a moisture content of 2.9%.  In conclusion this experiment, graphically both the fine and coarse aggregates were within the gradation specifications by CSA A23.1.
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Objective 
The objective of this lab is to determine particle size compositions, and specific gravity of fine and coarse aggregates.
Background 
Aggregates are an essential component of concrete, acting as a cementing medium with greater volume stability than paste. Aggregate appear in two types, fine aggregates, in sizes below five millimetres and coarse aggregates that are crushed stone above 5 millimetres in size. Aggregates have four types of properties, Moisture content, specific gravity, bulk unit weight & voids, and gradation & fineness modulus. The moisture content of an aggregate sample, measures the amount of water in an aggregate particle. Moisture content is calculated by the equation MC(%) = x 100%. The moisture content and absorption capacity affect the workability of a concrete mix. Specific gravity (relative density) is the ratio of aggregate density to water. The specific gravity of an aggregate is an important factor in mix proportioning of concrete. There are two types of specific gravity to focus on, which are the bulk specific gravity and the apparent specific gravity. Bulk specific gravity is calculated as BSGOD =  , and Apparent specific gravity is calculated as ASG = , where A = mass of oven dry sand (g), B = mass of water (g), C = mass of water, and S = mass of assumed saturated surface dry sand (g). 
Equipment 
· Sand 
· 20mm crushed limestone 
· Scales 
· Small sieves
· Sieve shaker 
· Pycnometer 
Procedure
1) Attain 500g of fine aggregate sand and 5kg coarse aggregate 20-mm crushed stone. 
2) Stack the different sieve sizes in the order of increasing sieve sizes with the pan on the bottom on the sieve shaker. The sieves use to sort the aggregates according to size are CSA A23.1 standard sieves. To sort fine aggregates sieve sizes ,  (No.4) 4.75mm, (No.8) 2.36mm, (No.016) 1.18mm, (No.30) 0.6mm, (No.50) 0.3mm, (No.100) 0.15mm are used. Coarse aggregates go through sieves with opening sizes of 28mm, 20mm, 10mm, (No.04) 5mm, and (No.08) 2.5mm. 
3) Place the samples in their respected sifting machine, coarse samples with course and fine samples with the fine sifter. The sifters are turned on for approximately 5 minutes to separate the aggregates.  The solids remaining behind each sieve sizes are then measured and recorded. 
4) Discard aggregate when data set is completed 

Raw Data
	6.1 Sieve Analysis 
Percentage Total Fine aggregate sample retained	 (500g sand) Table 1.1
	Sieve Size (mm) 
	Weight Retained (g)
	Percentage (%)
	Weight passed (g)
	Percent passed (%)

	10
	0
	 0
	500
	100

	4.75
	2.75
	1
	497.25
	99

	2.36
	69.5
	14
	427.75
	86

	1.18
	89.5
	18
	338.25
	68

	0.60
	90.5
	18
	247.75
	50

	0.30
	132.5
	27
	115.25
	23

	0.15
	102
	21
	13.25
	3

	Pan
	6.5
	1
	N/a
	N/a



Percentage Total Coarse aggregate sample retained (6.3kg, 20mm crushed stone) Table 1.2
	Sieve Size (mm)
	Weight Retained (kg)
	Percentage (%)
	Weight passed (kg)
	Percent passed (%)

	28
	0.74
	12
	5.56
	88

	20
	2.56
	42
	3
	48

	10
	1.16
	20
	1.84
	30

	5
	1.34
	22
	0.5
	8

	2.5
	0.14
	3
	0.36
	6

	pan
	0.06
	1
	N/a
	N/a



Fineness modulus
Fineness modulus Fine aggregate
FM = 
		Fineness modulus coarse aggregate
			FM = 






	Fine aggregate percent pass per sieve (Figure 1.1)

	Coarse aggregate percent pass per sieve (Figure 1.2)

6.2 Relative Density of fine aggregate
		1. Bulk and specific gravities of the sand
			BSGOD =  = 
			
			ASG =  = 
		2. Moisture content of sand 
	 		MC(%) = = 
7. Discussions
The two samples of fine and coarse aggregates satisfy the gradation specifications by CSA A23.1. One possible source of error that occurred in this lab is the inaccuracy of actual weight of materials retained per sieve. During the lab sieve retention weight was not accurately due to lack of thorough extraction of material in each sieve. Another possible source of error that occurred is left over materials left over from previous experiments still stuck with in the sieves. These factors affect the intended total weight of aggregates. The change in total weight of samples and weights retained per sieve affect the fineness modulus figure of the sample aggregates.  
Results 
Graphically both the fine and coarse aggregates were within the gradation specifications by CSA A23.1. Calculations reveal a fineness modulus of 2.77 for the fine aggregate sample and 3.35 for the coarse aggregate sample. The bulk density of the fine aggregate sample were 7.36 for BSGOD , and  for ASG. After drying the sample, the fine aggregate is calculated to have a moisture content of 2.9%.  	
Conclusion 
The curves of the fine aggregate suggested a uniform distribution, while the coarse aggregate displayed a continuous distribution. These characteristics indicate that the fine aggregate sample has high volume of voids, resulting in high paste requirement. The Coarse aggregate has minimal volume of solids and would be efficient use of paste. Calculations reveal a fineness modulus of 2.77 for the fine aggregate sample and 3.35 for the coarse aggregate sample. The FM of the fine aggregate numbers are within the typical rang of 2.1-3.1 and the FM of the course is above that range. In conclusion this experiment, graphically both the fine and coarse aggregates were within the gradation specifications by CSA A23.1.
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