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Expt. No.02 DETERMINATION OF SPECIFIC GRAVITYOF FINE
AGGREGATE

Aim: , B _ ,
To determine specific gravity of fine aggregate

Apparatus Required:
1. Pycnometer (either a Pycnometer jar with conical top or a stoppered bottle having a capacity of at least

50ml)
2. 4.75mm sieve

3. Weighing balance
4. Oven

5. Glass rod

6

. Distilled water

Theory:
Specific gravity G is defined as the ratio of the weight of an equal volume of soil solids at a given temperature
to the weight of an equal volume of distilled water at that temperature, both weights being taken in air. The
Indian Standard specifies 270C as the standard temperature for reporting the specific gravity.

Procedure:

1. Clean and dry the Pycnometer

2. Weigh the empty Pycnometer with its cap (W1)

o

Take about 200gmof oven dried soil passing through 4.75mm sieve into the Pycnometer and weigh
again (W2)

Add sufficient de-aired water to cover the soil and screw on the cap

Shake the Pycnometer well and remove entrapped air if any

Fill the Pycnometer with water completely

Dry the Pycnometer from outside and weigh it (W3)

Clean the Pycnometer by washing thoroughly

© © N o g

Fill the cleaned Pycnometer completely with water up to its top with cap screw on
10. Weigh the Pycnometer after drying it on the outside thoroughly (W4)

11. Repeat the procedure for three samples and obtain the average value of specific gravity.
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Apparatus Required:
1. Weighing balance
2. Cylindrical metal measure

3. Tamping rod

Procedure for Compacted Bulk Density

1. Measure the volume of the cylindrical metal measure by pouring water into the metal measure and
record the volume “V” in litre.

2. Fill the cylindrical metal measure about one-third full with thoroughly mixed aggregate and tamp it 25
times using tamping bar.

3. Add another layer of one-third volume of aggregate in the metal measure and give another 25 strokes of
tamping bar.
Finally fill aggregate in the metal measure to over-flowing and tamp it 25 times.
Remove the surplus aggregate using the tamping rod as a straightedge.

6. Determine the weight of the aggregate in the measure and record that weight “W” in kg.

Procedure for Loose Bulk Density

1. Measure the volume of the cylindrical metal measure by pouring water into the metal measure and
record the volume “V” in litre.

2. Fill the cylindrical measure to overflowing by means of a shovel or scoop, the aggregate being
discharged from a height not exceeding 5 cm above the top of the measure

3. Level the top surface of the aggregate in the metal measure, with a straightedge or tamping bar.

4. Determine the weight of the aggregate in the measure and record the weight “W” in kg.
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Expt. No.04 DETERMINATION OF IMPACT VALUE OF
COARSE AGGREGATE

Aim:

To determine the aggregate impact value of given aggregate

Apparatus Required:

1.

Impact testing machine: The machine consists of a metal base. A detachable cylindrical steel cup of
internal diameter 10.2 cm and depth 5 cm. A metal hammer of weight between 13.5 to 14 kg, 10 cm in
diameter and 5 cm long. An arrangement for raising the hammer and allow it to fall freely between
vertical guides from a height of 38 cm on the test sample in the cup

A cylindrical metal measure having 7.5 cm and depth of 5 cm for measuring aggregates

A tamping rod of circular cross section, 1 cmin diameter and 23 cm long, rounded at one end

IS sieve of sizes 12.5 mm, 10 mm and 2.36 mm

Balance of capacity not less than 500 gm to weigh accurate up to 0.01 gm

Procedure:

1.

The test sample consists of aggregates passing 12.5 mm sieve and retained on 10 mm sieve and dried
in an oven for 4 hours at a temperature of 100°C to 110°C

The aggregates are filled up to about 1/3 full in the cylindrical measure and tamped 25 times with
rounded end of the tamping rod

The rest of the cylindrical measure is filled by two layers and each layer being tamped 25 times

The overflow of aggregates in cylindrically measure is cut off by tamping rod using its straightedge
Then the entire aggregate sample in a measuring cylinder is weighted nearing to 0.01 gm

The aggregates from the cylindrical measure are carefully transferred into the cup which is firmly fixed in
position on the base plate of machine. Then it is tamped 25times

The hammer is raised until its lower face is 38 cm above the upper surface of aggregates in the cup and
allowed to fall freely on the aggregates. The test sample is subjected to a total of 15 such blows each
being delivered at an interval of not less than one second. The crushed aggregate is then removed from
the cup and the whole of it is sieved on 2.36mm sieve until no significant amount passes.
The fraction passing the sieve is weighed accurate to 0.1 gm

Repeat the above steps with other fresh sample
Let the original weight of the oven dry sample be w1 gm and the weight of fraction passing 2.36 mm IS

sieve be w2gm. Then aggregate impact value is expressed as the % of fines formed in terms of the fotal
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Expt. No. 05 SHAPE TEST (ELONGATION INDEX)

Aim:

To determine the Elongation index of the given aggregate sample

Apparatus Required:

1. Length gauge

2. IS sieve

Procedure:

1. The sample is sieved through IS Sieve specified in the table. A minimum of 200 aggregate pieces of
each fraction is taken and weighed

2. Each fraction is thus gauged individually for length in a length gauge. The gauge length is used should
be those specified in the table for the appropriate material

3. The pieces of aggregate from each fraction tested which could not pass through the specified gauge
length with its long side are elongated particles and they are collected separately to find the total weight
of aggregate retained on the length gauge from each fraction

4. The total amount of elongated material retained by the length gauge is weighed to an accuracy of at
least 0.1% of the weight of the test sample

5. The weight of each fraction of aggregate passing and retained on specified sieves sizes are found -
W1, W2, W3, ............... and the total weight of sample determined =W1+ W2+W3+................. =W
gm. Also the weights of the material from each fraction retained on the specified gauge length are
found = x1, x2, x3...... and the total weight retained determined = x1+x2+x3+........ =Xgm

6. The elongation index is the total weight of the material retained on the various length gauges,

expressed as a percentage of the total weight of the sample gauged

(x1+x2+x3+...)

Elongation index = x 100
(W1+W2+W3+...)
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Expt. No. 06 SHAPE TEST (FLAKINESS INDEX)

Aim:

To determine the flakiness index of the given aggregate sample

Apparatus Required:

1. The apparatus consist of a standard thickness gauge

2. 1S Sieve of size 63, 50, 40, 31.5, 25, 20, 16, 12.5, 10 and 6.3

3. Balance to weight the samples

Procedure:

1. The sample is sieved with the sieves mentioned in the table

2. A minimum of 200 pieces of each fraction to be tested are takenand weighed (W1 gm)

3. In order to separate flaky materials, each fraction is then gauged for thickness on thickness gauge, or
in bulk on sieve having elongated slots as specified in the table

4. Then the amount of flaky materials passing the gauge is weighed to an accuracy of atleast 0.1% of test
sample

5. Let the weight of the flaky materials passing the gauge be W1gm. Similarly the weights of the fractions
passing and retained on the specified sieves be W1, W2, W3, etc, are weighed and the total weight
W1+W2+W3+... = W gm is found. Also the weights of the materials passing each of the specified
thickness gauge are found =W1, W2, W3.... And the total weight of the material passing the different
thickness gauges = W1+W2+W3... = W gm is found

6. Then the flakiness index is the total weight of the flaky material passing the various thickness gauges

expressed as a percentage of the total weight of the sample gauged

(Wi+w2+w3+..... )
Flakiness index = x 100
(W1+W2+W3+..)
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Expt. No. 07 DETERMINATION OF AGGREGATE
CRUSHING VALUE OF COARSE AGGREGATE

Aim:

To determine crushing value of course aggregate

Apparatus required:
1. A 15-cm diameter open-ended steel cylinder, with plunger and base-plate, of the general form

and dimensions.
2. Straight metal tamping rod.
3. Abalance of capacity 3 Kg.
4. IS Sieves of sizes 12.5, 10 and 2.36 mm.

5. Cylindrical metal measure of sufficient rigidity to retain its form under rough usage and of the

following internal dimensions: Diameter 11.5 cm and Height 18.0 cm.

Procedure:
1. The material for the standard test shall consist of aggregate passing a 12.5 mm IS Sieve and

retained ona 10 mm IS Sieve, and shall be thoroughly separated on these sieves before testing.

2. The aggregate shall be tested in a surface-dry condition. If dried by heating, the period of drying
shall not exceed four hours, the temperature shall be 100 to 110°C and th aggregate shall be

cooled to room temperature before testing.

3. The appropriate quantity may be found conveniently by filling the cylindrical measure in three
layers of approximately equal depth, each layer being tamped 25 times with the rounded end of

the tamping rod and finally leveled off, using the tamping rod as a straight-edge.

4. The weight of material comprising the test sample shall be determined (Weight A) and the same

weight of sample shall be taken for the repeat test.

5. The apparatus, with the test sample and plunger in position, shall then be placed between the
platens of the testing machine and loaded at as uniform a rate as possible so that the total load
is reached in 10 minutes. The total load shall be 400 kN.

6. The load shall be released and the whole of the material removed from the cylinder and sieved
on a 2.36 mm IS Sieve for the standard test. The fraction passing the sieve shall be weighed
(Weight B).
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Expt. No. 08 DETERMINATION OF SLUMP VALUE OF
CONCRETE (SLUMP TEST)

Aim:
To determine the workability of the cement concrete by Slump test

Apparatus required:

1. Ingredients for the cement concrete

2. Slump mould (Shape of the frustum)

3. Tamping rod

4. Trowel

5. Non-porous base plate

Procedure:

1. Initially weigh the following material to prepare the cement concrete for testing.
(i) 2 kg of cement (i) 4 kg of sand (iii) 8kg of Aggregate

2. Add water 50% by weight of cement (1000 ml) and mix them thoroughly on a platform.

3. The slump mould is cleaned for any remaining cement particles or impurities and is properly oiled at
the inner surface.

4. Then the prepared concrete sample is put into the mould, which is placed ona non-porous plate in 3
layers with a tapping of 25 times for each layer by a standard tamping rod.

5. The extra heap of concrete present on the top of the mould is cut off or leveled off.

6. Remove the mould from the concrete immediately by raising it slowly and carefully in the vertical
direction.

7. Allow the concrete to subside

8. Measure the difference in level between the height of the mould and that of the highest point of the
subsided concrete in mm. This is the slump value of the concrete.

9. Repeat the test for W/C ratios of 0.55, 0.60 and 0.65.

Calculation:

The ratio of the weight of fines formed to the total sample weight in each test shall be expressed as a percentage.
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Expt. No.09 DETERMINATION OF COMPACTION FACTOR OF
CONCRETE

Aim:
To determine the workability of cement concrete by compaction factor test
Apparatus Required:
1. Ingredients of cement concrete
Compaction factor apparatus
Tamping rod
Trowel

Measuring jar

Weighing balance
Procedure:
1. Initially weigh the following materials to prepare the cement concrete for testing.
a) 2 kg of cement, 4 kg of sand and 8 kg of coarse aggregate
b) Add water at the rate of 50% by weight of cement (1000 ml) to it and mix them thoroughly on a
platform.
2. The compaction factor apparatus is cleaned and the cylinder is properly oiled.
3. The sample freshly prepared is put into the top hopper with the shutter closed.
4. The clamp is released and the shutter is opened and thus the sample falls into the second hopper
whose shutter is closed.
5. The shutter of the second hopper is also opened to allow the concrete sample into the cylinder.
6. The cylinder is weighed and the weight of the partially compacted concrete is found by deducting the
weight of the cylinder.
7. The density of the partially compacted concrete mix is calculated by knowing the volume of the
cylinder.
8. The same sample is filled into the cylinder in 3 layers and each layer is compacted for 25 blows by
using a standard tamping rod.

9. The weight of the fully compacted sample is found out as in the above case.
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Expt. No.10 DETERMINATION OF COMPRESSIVE STRENGTH
OF CONCRETE CUBE AND CYLINDER

Aim:
To determine the compressive strength of the hardened concrete by testing concrete cube and
Cylinder
Apparatus Required:
1. Compressive testing machine of capacity 100 T
Measuring scale
Cube mould of 150 mm x 150 mm size
Tamping rod
Water bath

Formula:

For Cube and Cylinder
Ultimate load N/ mm?

Ultimate Compressive Strength =
Area of Cross section
Procedure:

A. Preparation of Specimen:
1. The mould is assembled, cleaned and the oil is applied.

Required quantity of ingredients and water are taken and thoroughly mixed.

The prepared concrete is filled in 5 cm layers and compacted in a vibrator.

The specimen is kept for 24 hours in the mould and then removed from the mould and immersed in

water.

w

Testing of Specimen:

1. The specimen is taken out after particular days of curing

Measure the dimensions of the concrete cube

Place the concrete cube in the compression testing machine

Apply the load to the specimen uniformly

Apply further load until the specimen fails. Note down the load at failure

This load is the ultimate compressive load

Repeat the procedure for remaining specimens

36 Format No.:DCE/Stud/LP/34/Issue : 00/Revision : 00
www.FirstRanker.com



:l » FirstRanker.com

A Firstranker's choice ) .
www.FirstRanker.com www.FirstRanker.com

www.FirstRanker.com



:l », FirstRanker.com

A Firstranker's choice _ .
www.FirstRanker.com www.FirstRanker.com

www.FirstRanker.com



:l », FirstRanker.com

A Firstranker's choice _ .
www.FirstRanker.com www.FirstRanker.com

www.FirstRanker.com



:l » FirstRanker.com

A Firstranker's choice ) .
www.FirstRanker.com www.FirstRanker.com

www.FirstRanker.com



:l », FirstRanker.com

A Firstranker's choice _ .
www.FirstRanker.com www.FirstRanker.com

www.FirstRanker.com



:l », FirstRanker.com

A Firstranker's choice _ .
www.FirstRanker.com www.FirstRanker.com

www.FirstRanker.com



:l » FirstRanker.com

A Firstranker's choice ) .
www.FirstRanker.com www.FirstRanker.com

www.FirstRanker.com



:l », FirstRanker.com

A Firstranker's choice _ .
www.FirstRanker.com www.FirstRanker.com

www.FirstRanker.com



:l », FirstRanker.com

A Firstranker's choice _ .
www.FirstRanker.com www.FirstRanker.com

www.FirstRanker.com



:l », FirstRanker.com

A Firstranker's choice _ .
www.FirstRanker.com www.FirstRanker.com

Water absorption, % by mass, after 24 hours immersion in cold water in given by the formula,

Water absorption of the given bricks = ............. %
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Results of efflorescence test shall be reported as nil, slight, moderate, heavy or serious.
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Expt. No.15 TEST ON TILES

Aim:

To determine the water absorption and bulk density of tiles.

Apparatus Required:

1. Oven - capable of maintaining temp of about 1100c
2. Balance — accurate to 0.01% of the mass of test specimen
3. Water bath
4. Desiccators
5. Chamois leather
6. Wire basket

Preparation of Sample

1. Atest sample consists of 10 numbers of whole tiles. If the surface area of individual tile specimen is
greater than 0.04m2, then the numbers of tile specimens in a sample can be reduced to 5.

2. When the mass of each individual tile is below 50 g, then take sufficient number of tiles, so that each test
specimen weighs 50g to 100g.

3. If the dimension of tile is longer than 200 mm, then it may be cut up, but include the cut pieces in the

measurement.

Test Procedure

1. Dry the tiles in the oven at 110£5°C, until it attains constant mass, i.e. when the difference between two
successive weighing at intervals of 24 h is less than 0.1%.

2. Cool the tiles in the desiccators over silica gel, until cooled to room temperature.

3. Weigh each tile specimen and record the weight of individual test specimen (i.e. m1) in the observation
sheet.

4. Place the tiles vertically, with no contact between them, in water in the water bath so that there is a depth
of 50 mm water above and below the tiles. Maintain the water level 50 mm above the tiles throughout the
test.

5. Heat the water until boiling and continue to boil for 2 h. After 2 h, switch off the source of heat and allow

the tiles to cool, still completely immersed in this water, overnight.
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Water absorption of the given tiles = ............. %
Bulk density of the given sample =
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