UNIT OPERATION LABORATORY TEST 
SIEVE ANALYSIS
1. Aim

Determination of size distribution of soil particles and effective sieve size and uniformity coefficient for soil sample.
2. General Information
The grain size distribution is presentation of the approximate distribution of soil grain sizes for a soil. The sieve analysis measures the dry mass of soil retained on each sieve in a stack of sieves where the sieve opening sizes vary from the largest to smallest sizes. All the soil particles retained on a particular sieve will have an intermediate size or average diameter that is smaller than the opening of the sieve above and larger than all the sieves below. The sieves are arranged largest to smallest from top to bottom. Figure 1 shows sieves with different sizes and Figure 2 shows soil classification.
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Fig. 1. Sieves with different sizes
Thus the individual particle sizes of the soil are not measured but the range of the sizes (i.e. smaller than the sieve above and larger than the sieve retaining) of the particles is determined.  The grain size distribution is obtained by plotting the percent finer by dry mass, the percent of all the soil below a particular sieve, versus the log of the particle diameter, taken as the opening size of the sieve.  A smooth curve is drawn to represent the grains size distribution.  The grain size distribution is used to classify soils and to determine the suitability of soils for various engineering purposes. Sieve analysis is controlled by the criteria of ASTM standards.

Table 1. Sieve number and mesh size (ASTM-E11)

[image: image2.png]No. | Mesh | No. | Mesh | No. | Mesh | No. | Mesh
Size Size Size Size

(mm) (mm) (mm) (mm)

1" | 250 | 7 280 | 20 | 085 | 60 | 0.250
3/4'| 190 | 8 | 236 | 25 | 0.71 | 80 | 0.180
1/2' | 125 | 10 | 2.00 | 30 | 0.60 | 100 | 0.150
3/8"| 95 12 | 1.70 | 35 | 0.50 | 120 | 0.125
4 | 475 | 14 | 1.40 | 40 | 0.425 | 140 | 0.106
5 [ 400 | 16 | 1.18 | 45 | 0.355 | 170 | 0.090
6 | 335 | 18 | 1.00 | 50 | 0.300 | 200 | 0.075
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Fig. 2. Soil classification

3. Experimental Procedure
3.1. Reagents

1. Soil sample (1 kg)
3.2. Lab Apparatus

1. Stack of sieves including pan and cover

A series of sieves, 

3 inch (75 mm) 

2 inch (50 mm) 

1 ½ inch (37.5 mm) 

1 inch (25.0 mm) 

¾ inch (19.0 mm) 

3/8 inch (9.5 mm) 

No. 4 (4.75 mm) 

No. 6 (3.35 mm) 

No. 10 (2.00 mm) 

No. 16 (1.18 mm) 

No. 30 (600 µm) 

No. 40 (425 µm) 

No. 50 (300 µm) 

No. 70 (212 µm) 

No. 100 (150 µm)

No. 200 (75 µm)

2. Analytical balance (with accuracy to 0.01 g)
3. Rubber pestle and mortar (for crushing the soil if lumped or conglomerated)
4. Mechanical sieve shaker (Figure 3)
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Fig. 3. Mechanical sieve shaker

3.3. Experimental procedure 

1. Weigh all sieve pan and total dry sand (g) using analytical balance as well as the bottom pan to be used in the analysis. 

2. Record the weight of the given dry soil sample.   

3. Make sure that all the sieves are clean, and assemble them in the ascending order of sieve numbers (# 4 sieve at top and #200 sieve at bottom). 

4. Place the pans (Fig. 4) and carefully pour the soil sample into the top sieve and place the cap over it. 

5. Place the sieve stack in the mechanical shaker and shake for 10 minutes. 

6. Remove the stack from the shaker and carefully weigh and record the weight of each sieve with its retained soil. In addition, remember to weight and record the weight of the bottom pan with its retained fine soil.
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Fig. 4. Sieve analysis
Calculation

Obtain the mass of soil retained on each sieve by subtracting the weight of the empty sieve from the mass of the sieve + retained soil, and record this mass as the weight retained on the data sheet.  The sum of these retained masses should be approximately equals the initial mass of the soil sample.  A loss of more than two percent is unsatisfactory. Calculate the percent retained on each sieve by dividing the weight retained on each sieve by the original sample mass.  Calculate the percent passing (or percent finer) by starting with 100 percent and subtracting the percent retained on each sieve as a cumulative procedure. 
Percent of material retained on the sieve = WS/WDS x 100%

WS= Sample weight; WDS= Total dry soil

Percent passing = Percent passing the next largest sieve – Percent retained on sieve

	Sieve No
	Sieve size (mm)
	Mass of Empty Sieve  (Pan) (g)
	Mass of Sieve+Sample Retained (g)
	Mass of Pan+Sample Retained (g)
	Mass Retained (g)
	Mass 

Passing

(g)
	Percent Retained (%)
	Percent Passing (%)

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	


· Draw sieve analysis graph. Create this graph in Excel program. 
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· Determine effective sieve size (D10, mm) and uniformity coefficient (D60/D10) from the graph. 
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