
(20A01405) Concrete Materials Lab

▶PREPARED BY

Mr. B RAMU, Asst. Professor, 

Department of Civil Engineering

1



COURSEOUTCOMES
2

CO 1 Determine the consistency and fineness of cement

CO 2 Determine the setting times, specific gravity and soundness of cement

CO 3 Determine the compressive strength and workability of cement

CO 4 Determine the specific gravity and water absorption of coarse aggregates

CO 5 Assess the non-destructive techniques on concrete



Experiments List as per affiliated University

1. Grading Curve of Coarse aggregates
2. Grading Curve of Fine aggregates
3. Bulking of Fine aggregate
4. Specific gravity of coarse aggregate
5. Specific gravity of Fine aggregate
6. Specific gravity of Cement
7. fineness of Cement
8. Normal Consistency of Cement
9. Initial and final setting times of Cement
10. Soundness test of Cement
11. Compressive Strength test of Cement
12. Slump, Compaction factor and Vee-Bee time tests on concrete.
13. Compressive strength of concrete.
14. Split tensile strength of concrete
15. Non destructive tests on concrete (any two)
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List with Additional Experiments  

1. Flexural Test on Concrete

2. Crushing strength of aggregate
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Grading of Aggregate





Procedure
1.A sample of aggregate shall be collected as given earlier.

2.Sieves shall be cleaned and arranged in sequence in descending order. Pan shall at 

the lowermost end and Lid on top.

3.Take around 5 kg of sample and dry it in an oven at a temp of 100-1100

4.The dried sample shall be then weighed ( 5 kg preferably) and sieved successively 

on sieves starting with 40mm and then through 4.75mm (For 20 mm down an 

aggregate size ) and through 2.36 mm (For 12.5/10 mm down an aggregate size).

5.Each sieve shall be shaken at least for two minutes on a clean tray until no more 

trace passes.

6.The motion shall be varied like back and forth, left to right, circular clockwise and anti-

clockwise and with frequent jarring.

7.Material shall not be forced through the mesh. But for coarser than 20mm particles, 

placing is permitted (passing particles through sieve opening manually).

8.Sieves shall be brushed from underneath of mesh and pass on to the next.

9.On completion of sieving, material retained on each sieve is to weigh Separately.

10.Check for permissible limits for passing.

https://civiljungle.com/density-of-cement-sand-and-aggregate/


Reporting Sieve Analysis Test for Coarse Aggregate:

•The cumulative % by weight of the total sample passing each sieve, to the nearest whole number.

Or

•The % by weight of the total sample passing one sieve and retained on the next Smaller sieve to the 

nearest 1 decimal.

•Check for permissible limits for passing.

Procedure Sive Analysis Test for Fine Aggregate:

1.A sample of sand shall be collected as given earlier.

2.Sieves shall be cleaned and arranged in sequence in descending order. Pan shall at the lowermost end 

and Lid on top.

3.Take around 1 kg of sample and dry it in an oven at a temp of 100-1100

4.The dried sample shall be then weighed ( 1 kg preferably) and sieved successively on sieves starting 

with 10mm and then through 150 microns.

5.Each sieve shall be shaken at least for two minutes on a clean tray until no more trace passes.

6.The motion shall be varied like back and forth, left to right, circular clockwise and anti-clockwise and 

with frequent jarring.

7.Material shall not be forced through the mesh. Lumps in fines shall be broken against the wall of a 

sieve.

8.Sieves shall be brushed from underneath of mesh and pass on to the next.

9.On completion of sieving, material retained on each sieve is to be weighed separately.

https://civiljungle.com/what-is-bulkage-of-sand-fine-aggregate/


Calculations of Sive Analysis Test for Fine Aggregate:

•Fineness Modulus: Add values of Cumulative % Retained on each sieve and Divide by 100.

•Normally the accepted limit of FM is valued between 2.2 to 3.2.

•A higher value of FM indicates coarser sand, whereas lesser value indicates a finer one.

•Grading Zone of Fine Aggregate – Value is shown between I to IV.

•Where zone- I is associates with Coarser Fine aggregate, and Zone IV is Finer.

•Zones are decided from values of 600 microns passing % in sieve analysis. (Refer Table-4 of IS: 383)

•Zone –I – 15-34%, Zone-II – 35-59 %, Zone-III- 60-79%, Zone-IV- 80-100%

Reporting:

•The cumulative % by weight of the total sample passing each sieve, to the nearest whole number.

Or

•The % by weight of the total sample passing one sieve and retained on the next smaller sieve to the 

nearest 1 decimal. Calculate the F.M. of the material and decide to read the Zone of material.

https://civiljungle.com/silt-content-in-sand/
https://civiljungle.com/is-code-for-civil/


Bulking of fine aggregate 

Definition Bulking of fine aggregate or sand is the phenomenon of increase in sand volume due to 
the increase of moisture content.. Bulking test on fine aggregates has to be performed before using 
it in construction.
Causes of Bulking of Sand: The moisture content in the sand makes thin films around sand 
particles. Hence, each particle exerts pressure. Thus they move away from each other causing 
increasing in volume. The bulking of the aggregates is dependent on two factors: The fineness of 
the aggregates Percentage moisture content
As shown in figure-1 below, the bulking of the sand increases with the increase in moisture content. 
This happens up to a limit beyond which any moisture addition will decrease the volume



Apparatus : 
1. 250ml measuring cylinder 
2. Weighing balance 3
3. Fine aggregate 
Procedure : 
1. Take 500 grams of fine aggregate over dried at a temperature of 100 to 110 degree Celsius for 24 ±

0.5 hours. This weight is measured as W1 
2. The cooled sand is taken in an airtight container. This weight is measured as W2 .
3.Take the reading at the sand surface (Y ml) Calculations Percentage Bulking of Sand = [(200/Y)- 1] 
x100 Result Percentage bulking of field sample=
Significance of Determining Percentage Bulking : 
Unrealistic volume is shown by fine aggregate due to bulking. When concrete proportioning is to be 
performed, the sand bulking issues is a concern. If the effect of bulking is not studied properly, the 
concrete designed will have an insufficient amount of sand resulting in a harsh mix and segregation. 
Bulking of sand will affect the yield of concrete for a given cement content.







Specific gravity of cement
What is the use of specific gravity of cement?
Cement particle has pore in them and they can absorb moisture from the atmosphere. 
Considering this behavior of cement particles the specific gravity can either increase or 
decrease. While we are calculating cement for mix design we consider the specific gravity of 
cement as standard 3.14. So, any change in cement-specific gravity will affect the mix 
design. Hence, it is essential to test the specific gravity of the cement procured before the 
mixing process.
Apparatus Required for Le Chatelier’s Principle:-
1. Cement
2. Kerosene
3. Specific Gravity Bottle capacity of 250 ml with stopper.
4. Weighing balance with 0.1 gm accurate

Procedure for finding Specific gravity in cement:-
1.The Lechatlier flask should be free from moisture content, that mean flask is thoroughly dried.
2.Now, weigh the empty flask and note it as W1.

3.Take 50gm of cement and add it in Flask. Now weight the Flask with the stopper as W2

4.Now pour kerosene in the sample up to the neck of the bottle. Mix thoroughly and see that no air bubbles left in 
the flask. Note down the weight as W3

5.Empty the flask and fill the bottle with kerosene up to the tip of the bottle and record the weight as W4.
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Major Equipments List

S.No Name of the Experiment Name of the Equipment

1
Slump, Compaction factor and Vee-Bee time 

tests on concrete.

Slump cone Apparatus, Compaction Factor 

Apparatus

& Vee-Bee Consistometer with vibrating table

2 Compressive strength of concrete. Compressive testing machine

3 Split tensile strength of concrete Compressive testing machine

4 Non destructive tests on concrete (any two) Rebound Hammer
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Do’s and Don’ts
1. DO’S

2. Prior permission do not enter into the Laboratory.

3. While entering into the LAB students should wear their ID cards.

4. The student should come with proper uniform.

5. Student should sign.in the LOGIN REGISTER before entering into the laboratory.

6. Students should come with observation and record to the laboratory

7. Student should maintain silence inside the laboratory.

8. After completing the laboratory

9. Without exercise, make sure to shut down the system properly.

DONT’S

1. Students bringing the bags inside the laboratory.

2. Student using the computer improperly.

3. Students scribbling on the desk and mishandling the chairs.

4. Student using the mobile phone inside the laboratory.

5. Student making noise inside the laboratory.
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Safety Measures in the Laboratory 


