ENGINEERING MATERIALS (LAB) COURSE CODE: CE-106

TUTOR: Engr HALEEMA ATAULLAH

EXPERIMENT NO: 02
TO FIND THE GRADATION OF FINE AGGREGATE BY SIEVE ANALYSIS

THEORY & IMPORTANCE:
    This experiment is carried out to find and check the gradation of the fine aggregate i.e. sand. The concrete consists of three basic solid materials, one is the sand whose fineness is checked by experiment no 1, the other two materials are the coarse aggregate that is the crush while the third is the fine aggregate that is the sand.

As there are different types of sand, so we will have to judge that which type of sand is the best to be used. The sand is differentiated on the basis of its gradation. The sand will be called graded if it consists of particles having a variety of dimensions; such type of sand is recommended for use because this type of sand will posses the capability to form a compact structure thus will have more strength as compared to fine sand. The fine sand will also form compact structure but will increase the amount of water needed in concrete, which will decrease the strength of the concrete.

So the degree of gradation will decide about the sand to be used. Degree of gradation is also called fineness modulus of sand. We find fineness modulus and compare it the standard recommended values.
APPARATUS DETAILS:
The apparatus consists of six different types of sieves i.e. #4, #8, #16, #30, #50, and #100 sieve. The smallest sieve number is at the top and the others are arranged in ascending order. The whole apparatus is shacked for 15 minutes with the of sieve shaker. Calculations are done according to the table.
APPARATUS:

· Sieve Apparatus or sieve set.
·  500 gram sample of sand.
·  Triple beam balance.
·  Brittle brush.
·  Empty plate.
procedure:

· Take the triple beam balance and set the reading of the scale to zero.

· Take a pan and measure its weight.

· Put some sand in the pan and with the help of triple beam balance measure 500 gram of the sand.
· Put the sand in sieve #4, and start the sieve shaker for 15 minutes.

· After 15 minutes stop the shaker and separate the sieve #4 from the apparatus. Then with the help of triple beam balance measure the weight of retained particles, note this weight in the table.

· Then similarly measure the weight of the particles retained in each sieve and note them in the table.
· Then in the next step calculate the percentage of the weight retained on each sieve. 

· In the next step find the percentage of the weight which has passed through the each sieve. For sieve #4 the total amount which entered will be 500 gram. But for the sieve #8 it will not be the same because some weight has retained by the upper sieve, so the percentage of the passed will be calculated relative to the amount which actually entered that sieve. Similarly for sieve #16 the total amount entering the sieve will be less the value for the upper sieve, similarly for other sieves the same method should be adopted for calculating the percentage of the weight passed.
· In the next column the percentage cumulated is calculated. This is the percentage of the weight which would be retained if the sand is put directly on that sieve. For sieve #4 it will be the same as it is, but for sieve #8 it would be the sum of the percentage retained by the sieve #4 plus that retained by itself. Similarly the percentage cumulated for other sieves is calculated, this is denoted by a1, a2, a3, and so on.
· Then at the end to find the fineness modulus of the sand add the cumulated percentage of each sieve and divide it by 100, that is :
Fineness modulus= a1 +a2 + a3 + a4 + a5 + a6
                                                   100
ASTM –STANDAARD:

The sand is good if its fineness modulus is in the range of:
2.3 to 3.1

The sand with fineness modulus less than this will be called fine sand which is not good for use.
The sand with fineness modulus greater than this will be called coarse sand, which is again not good for use 
OBSERVATIONS & CALCULATIONS:
Weight of sand taken = 500 gram.
Weight of the pan      = 24.5 gram.

	Sr.#
	Sieve #
	Retained weight 

(gram)
	% retained in sieve
	Passed weight %
	% cumulated

	1
	4
	0.4
	0.08
	99.92
	0.08

	2
	8
	3.1
	0.62
	99.3
	0.7

	3
	16
	22.8
	4.56
	94.74
	5.26

	4
	30
	197.5
	39.5
	55.24
	44.76

	5
	50
	197.7
	39.54
	15.7
	84.3

	6
	100
	55.7
	11.54
	4.16
	95.4


Fineness modulus= a1 +a2 + a3 + a4 + a5 + a6
                                                   100     

                                         = 0.08+0.7+5.26+44.76+84.3+95.4/100
                              =230.94/100

                               =2.3
COMMENTS: “The sample sand is well graded and is according to the ASTM standard, therefore is recommended for concrete construction”. [image: image1.png]
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