ENGINEERING MATERIALS (LAB) COURSE CODE: CE-106

TUTOR: Engr HALEEMA ATAULLAH                                               Dated: 19-4-06

EXPERIMENT NO: 05
TO DETERMINE THE TENSILE STRENGTH OF CEMENT
IMPORTANCE & THEORY:
Cement is usually subjected to compressive stresses when used in the form of concrete or mortar. The most comprehensive test for cement or for a mixture of it with sand is done by determining its crushing strength. Unfortunately it requires a very costly machine and, therefore, the usual practice is to use the tensile test instead which can be carried out very cheaply. The tensile strength is determined in order to gain some idea of the cohesion between the particles. This property by itself, is not of importance in cement concrete, but as it is roughly proportional to the crushing strength and is easier to determine, the tensile test is usually substituted for the crushing test


The tensile strength of 1:3 cement-sand briquettes, made with 8.4% percent water by weight, is tested, which should give the following results with an average of 6 briquettes

Ordinary cement:


Not less than 300 lb. per sq.in. After 3 days.


Greater than 375 lb. per sq.in. After 7 days.  
Rapid hardening cement:


 Not less than 300 lb. per sq.in. After 1 days 

Not less than 450 lb. per sq.in. After 3 days

BRIQUETTES:



Briquettes are required for testing tensile strength of cement. The moulds of briquettes are according to the ASTM standards. A mould consists of three briquettes. They are shown in the figure:
APPARATUS:

· Triple beam balance.

· Sand

· Fresh cement

· Briquettes.

· Clean water.

·  Float.
PROCEDURE:

· Take a sample of sand and do gradation of it with the help of sieve #20 and #30. Take that sand which satisfies the following conditions.

On sieve #20, 100% of it should pass

On sieve #30, 90% of it should be retained.


The above sand should be used for making the mortar as it is the ASTM standard

· Take sand in a pan and measure 600 grams of it with the help of triple beam balance.

· Now take fresh cement whose strength is to be measured, measure 200 grams of it with the help of triple beam balance. We take these weights as we have to prepare 1:3 cement-sand mortars.
· Now take a graduated cylinder and measure the weight of water to be mixed. The amount of water should be taken according to the ASTM standards, given on the next page.

· Put the sand and cement in a clean container, and thoroughly mix them as to prepare a homogeneous mixture of sand and cement.

· Then add the measured amount of water to it and again thoroughly mix the contents so that it becomes homogeneous mixture. This mixture is now called 1:3 cement-sand mortars.

·  Now take the briquettes mould and clean it inner sides so that there is no impurity added to the mortar.
· Then put the mortar in the briquettes in three layers. Each layer when laid in the briquette should be tampered 25 times with the help of a standard tampering rod i.e. 5/8 inch diameter rod.

· When compaction is done, then clean the outer or upper sides of the moulds.

· Prepare at least 6 briquettes of that mortar.

· Now set it aside for 24 hours, so that its initial and final setting time is reached.

· After 24 hours remove the moulds carefully. It should be done by opening the nuts at the ends of mould so that the briquettes are not subjected to any type of load before curing.

· Now place the above six briquettes in water for seven days so that it’s proper curing is done.

· Now take some samples after 3 days, and check there tensile strength with the help of Briquettes tensile testing machine, in standard condition of the surrounding. Now compare it value with that of ASTM Standards tensile test.

·    After seven days remove all the remaining briquettes from water and then check their tensile strength with the help of tensile testing machine. Compare their values with that of ASTM standard values and give comments about the strength of that cement.
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STANDARD BRIQUETTE




ASTM STANDARD- Water content:
The amount of water to be added can be determined by any one of the following approaches:

1) ½ of the weight of cement.
                  OR

2) 8% of the weight of cement-sand mixture

ASTM STANDARD-Conditions for tensile test:
While conducting the test the following conditions should be fulfilled:


ROOM TEMPERATURE = 180 C to 200 C


RELATIVE HUMIDITY =   90 %

ASTM STANDARD- Tensile strengths:
Following are the standard tensile strengths for different cement.
ORDINARY CEMENT:

   
Not less than 300 lb. per sq.in. After 3 days.


Greater than 375 lb. per sq.in. After 7 days.  
Rapid hardening cement:


 Not less than 300 lb. per sq.in. After 1 days 


Not less than 450 lb. per sq.in. After 3 days
OBSERVATIONS:
CEMENT SPECIFICATION:
Name:

 SAADI CEMENT
Type:

 Ordinary Portland cement (OPC)
Clinkers not less than:  95%

Gypsum not greater than: 5%
28 days strength: 
6500-7500 psi
Manufactured by: 
DEWAN HATTAR CEMENT LTD.
COMMENTS:                   
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