ENGINEERING MATERIALS (LAB) COURSE CODE: CE-106

TUTOR: Engr HALEEMA ATAULLAH

EXPERIMENT NO: 03

GRADATION OF COURSE AGGREGATE BY SIEVE ANALYSIS

IMPORANCE & THEORY:


This experiment is carried out to find and check the gradation of coarse aggregate i.e. crush. The concrete’s main bulky material is crush, it is used to increase the volume of the concrete along with its strength giving property. The gradation of other two materials of crush is checked by the experiment no 1 and experiment no 2, but here the purpose of finding the fineness modulus is not the same as in previous experiments. Instead here its fineness modulus is calculated for finding the water ratio to be used, along with the value of specific gravity of crush and its maximum grain size.

In this experiment the maximum size of coarse aggregate will be calculated from the table of fineness of modulus. For example if its maximum size is ¾ inches, then it means that it contain all the grain size less than and equal to ¾ inches. This can also be expressed by writing it as a:  ¾ inch Down crush.
SIEVES USED:


The sieve used for this gradation are 1 ½ in, 1 in, ¾ in, ½ in, 3/8 in, and #4 sieve. The difference is that #4 sieve means that there are four holes in one linear inch of the sieve, whereas 1 ½ inch sieve means that the one side dimension of the sieve hole is 1 ½ inches (not that, there are one and a half inch in one linear inch of the sieve). The sieves are stacked in ascending order of their dimensions. In this the crush sample is of 3000 g.
The procedure of taking reading is same as in the previous experiment except that we have to find out the maximum grain size as well from the same table. 

APPARATUS:
· Sieve Apparatus or sieve set.
· 3000 gram sample of crush.
·  Triple beam balance.
·  Brittle brush.
·  Empty plate.
PROCEURE:

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

· Take a pan and measure its weight.

· Take the sample of crush and measure 3000 grams of it with the help of triple beam balance, in addition with extra weights.
· Put the crush in1 ½ inch sieve and start shaking it until no more grains can easily escape it. Measure the weight retained on the sieve, with triple beam balance, and note it in the table.

·  Now if some crush has fell out of the lower sieve, put it in it and start shaking the sieve for sufficient time.
Note the reading of retained weight in the sieve.

· Similarly put all the remaining crush in the lower sieve and start shaking for sufficient time and note the retained weight in all the sieves.

· Now 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 1 ½ inch sieve the total amount which entered will be 3000 gram. But for the 1 inch sieve 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 ¾ inch sieve 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 crush is put directly on that sieve. For 1 ½ inch sieve it will be the same as it is, but for 1 inch sieve it would be the sum of the percentage retained by 1 ½ inch sieve 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 crush, add the cumulated percentage of each sieve and divide it by 100, that is :

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

· Then to find the maximum size of the coarse aggregate, refer to the column number three. In this column check the highest value of the weight retained in the sieves, then go one row up and check its sieve’s dimension, it will be the maximum size of the coarse aggregate. The reason for taking the upper sieve number is that, as the maximum value of retained weight is on lower sieve but actually it have passed through the upper sieve, and cannot pass through the retained sieve. That is their size is greater than the sieve which have retained them and is approximately equal to the size of the previous sieve.
It may also be seen that the maximum size of coarse aggregate given by this method is smaller than the actual maximum size of grains. That is there is also some amount of weight retained on the uppermost sieves, but we don’t take this value as the maximum size, because if we check their percentage of retained weight, their value is quiet smaller than our chosen percentage. Therefore there effect will not be so much great.
OBSERVATIONS & CALCULATIONS:
Total weight of crush = 3000 gram.
           Weight of pan = 188 gram.
	Sr #
	Sieve #
	Retained weight of crush in each sieve (gram)
	% retained in each sieve
	% which passed each sieve
	% age cumulated 

	1
	1 ½ in
	0
	0
	100
	0

	2
	1 in
	23.4
	0.78
	99.22
	0.78

	3
	¾ in
	1037
	34.56
	64.66
	35.34

	4
	½ in
	1187.5
	39.58
	25.08
	74.92

	5
	3/8 in
	361
	12.03
	13.05
	86.95

	6
	# 4
	334
	11.13
	1.92
	98.08


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



=0+0.78+35.34+74.92+86.95+98.08/100


    =2.96
MAXIMUM SIZE:

Maximum value of retained weight = 39.58 %
         Dimension of sieve above this= ¾ inches
MAXIMUM SIZE OF COARSE AGGREGATE = ¾ inch
Designation of crush = ¾ inch Down
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