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EXPERIMENT NO: 07
TO DETERMINE THE COMPRESSIVE STREHGTH OF CEMENT MORTAR
IMPORTANCE & THEORY:
Cement is usually subjected to compressive stresses when used in the form of concrete or mortar.

Mortar is a mixture of cement and sand in a specified ratio on which the strength of the mortar depends. If the mortar is weak then also its compressive strength is very low but if the mortar is a strong one then its compressive strength is also very high.

The mixture of sand and cement in water is generally weak in tension and is strong in compression that is why when the concrete is subjected to tensile forces then it is provided with steel rods in area of tension that is why it is then called as reinforced concrete. Therefore it is obvious the mortar will be strong in compression as compared to tension.
Mortar is generally used for brick masonry and plastering. In first case the mortar is subjected to very high compressive loads such as the load of the wall above it, therefore it is very much necessary to test the mortar for its compressive strength. For this purpose required cement-sand mixture is prepared before its use and after certain period of curing it is tested. The strength of the mortar depends upon the fineness of cement, the gradation of sand and the most important factor which water-cement ratio.

If any one of the above factors be not according to the ASTM-Standard then the strength of mortar is badly affected.

The standards of ASTM are provided for different ratios of mixture with which the test results are compared and then decided for its use. These values are taken when the mortar is just removed from curing.
APPARATUS DETAILS:

For conducting compressive on mortar, required ratio moisture is prepared and then it is molded in cubical moulds of two inch side’s length. At least six cubes are prepared and then tested with the help of UTM″ and average of its strength is taken into account.

The apparatus used is described briefly below: 

UTM:   (Universal Testing Machine)
“A machine which is designed to perform tension, compression, shear and bend test is called universal testing machine i.e. “UTM”.

The universal testing machine mainly consists of two parts:

·  One part of UTM is called the straining unit. In this unit stress is applied on the steel bar.

· The other part is called the load measuring machine. In this unit the load applied is measured electronically and also it will give the peak value.
· The UTM also have a compression additional setup. For compressive test the machine is fitted with the compression unit which consists of two round plates between which the test cube is placed. 
· In addition to these two units there are certain accessories such as for griping the test piece, recorders, bending table etc.
APPARATUS:
· Fine aggregate. (Sand).

· Cementing material. (Cement).

· Clean water.

· 5/8″ tampering rod.

· UTM (Universal Testing Machine)

PROCEDURE:

· First of all we have to prepare a mixture of cement and sand having ratio of:  1:3. That is one part of cement and three parts sand. We take the weight of cement equal to 200 grams and therefore the weight of sand equal to 300 grams. This will make a 1:3 mortar.
·  Then we have to calculate the amount of water for this ratio according to the ASTM standards. This is 10% of the weight of total aggregate.
· After calculation of weights make a homogeneous mixture of dry ingredients, and then add water carefully to make a paste.

· After this take the two inch cube mould and clean them thoroughly from inside and if possible also apply some oil to the inner surface so that during removal of mould the cubes are not damaged. Also fix them tight so that during compaction it is easy to compact. 
· Then fill one third of the mould with mortar and press it with the help of a 5/8 inch, round-ended, tampering rod. It should be tampered 25 times.

· Then fill the second one-third potion of mould, and also tamper it 25 times with the help of tampering rod.

· At last fill the remaining one-third portion, and also tamper it 25 times.

· Adopting the same procedure make six cubes of mortar so that it is easy to take the average of their strengths.

· For the upper surface to be smooth work it with float.
· Then keep it is open air for one day and after this cure three of them for three days and the remaining three for six days by keeping them in water.
· After curing of the cubes take them out of the moulds carefully and then bring them for test by UTM.

· Now place the test specimen in the compression test apparatus of UTM.

· Select suitable range for the UTM loading unit. Usually the loading range is given up to 20 or 40 tons.

· Now carefully start the machine and start applying load automatic. Apply force to the test specimen continuously and uniformly throughout the compression test.

· As the load is applied on the cube it will develop cracks after certain load.

· Discontinue the application of load when the cube has been crushed or just cracks are developed in it.
· Take out the cube and clean the compression plate surface for next test.

· Continue the above procedure for the remaining cubes.

· Note down the crushing load for each cube separately and then multiply the load with 2204 so that it is converted to pounds. 
· Then divide each crushing load value by the area of cross section of cube which in this case is 4 in2. This will give the compressive strength of each cube which may vary in value.
· Then take the average of these values by summing them dividing them by number of cubes. This will be the compressive strength of that mortar.
ASTM-STANDARDS:
WEIGHT OF WATER:
Weight of water = 10 % of the weight of total aggregate.
COMPRESSIVE-STRENGTH:
Compressive strength of 1:3 mortars:

Cured or 3-Days:

Compressive strength = 3300 psi

Cured for 7-Days:

Compressive strength = 5900 psi
CALCULATIONS:

Ratio of mortar = 1:3

Weight of cement = 200 gram

Weight of sand = 600 gram

Amount of water = (200+600)*10/100




 =   80 ml

OBSERVATIONS:

	S.No
	Crushing Load

tons
	Area

in2
	Compressive Strength

(C.L*2204/Area)

	1
	3.6
	4
	1983.6 psi

	2
	3.74
	4
	2060.7 psi

	3
	2.37
	4
	1305.9 psi


 Average of strength = (S1 + S2 + S3) / 3

                                  = (1983.6+2060.7+1305.9) / 3

                                  = 1783.4 psi    
COMMENTS:

                        “As the compressive strength of the mortar is less then the required strength so it cannot be used for permanent constructions”.[image: image1.png]
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