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EXPERIMENT-1

Objective: To Perform sieve analysis of fine aggregate and coarse aggregate required for mix
design of concrete as per IS: 383-2016 & IS: 2386(1)-1963

Need of Experiment: The sieve analysis is widely used in classification of aggregate such as
coarse aggregate, fine aggregate.

Theory: The aggregate most of which passes IS 4.75mm sieve is classified as fine aggregate
and retained on 4.75mm sieve is classified as coarse aggregate can be obtained.

Fineness Modulus is a term indicating the coarseness or fitness of the material. It is obtained
by adding the cumulative property percentages of aggregate retained on each of the sieve and
dividing them by 100

Apparatus:

1. Balance: least count of 0.5 gm for fine and coarse aggregate aggregate
2. Two sets of sieve - For fine and coarse aggregate

Sieves of the sizes given in Table I, conforming to IS: 460-1962

Type Sieve designation
Square hole, perforated plate 80mm, 63mm, 50mm, 40mm, 31.5mm, 25mm,
20mm, 12.5mm, 10mm, 6.3mm, 4.75mm
Fine mesh, wire cloth 3.35mm, 2.36mm, 1.18mm, 600micron, 150micron,
75micron
Procedure:

1. Determine the empty weight for each sieve and record.

2. Nest the sieve in order of decreasing size of opening from top to bottom place the
sample on the top sieve.

Agitate (shake) the sieve by placing the set on the mechanical shaker for 10min.

Open the set of sieve carefully so that no loosing of materials is expected.

Weigh each sieve with the residue record its weight.

Tabulate your data in suitable shape.

Make sure that the summation of the residue weights equals to the original sample
weight with a difference not more than 1% of the original weight.

8. No particle of aggregate sample shall be pushed through the sieves

No ok ow



Minimum weight dispatched for testing on
substantial proportion

the basis of maximum size present in

Maximum size present in substantial Minimum weight dispatched for testing
proportion
63 100
50 100
40 50
25 50
20 25
16 25
12.5 12
10 6
6 3
Observation:
Weight of aggregate sample:
1. For coarse aggregate-
2. For fine aggregate-
For Fine Aggregate -
Cumulative
1.S sieve Wi, Percentage o
bage :
L Retained in on each . % finer |Remarks
size in mm i sieve retained on
each sieve each sieve
(9m)
4.75
2.36
1.18
0.60
0.30
0.15
0.075



For Coarse Aggregate -

. Cumulative
1.S sieve Wit Percentage
number or S on each voage % finer |Remarks
size in mm Retamgd " sieve retained on i
each sieve each sieve
(gm)
80
40
20
10
4.75
Mechanical Sieve Shaker
Calculation:

1. Percentage finer = 100% - Cumulative Percentage retained

2. Fineness Modulus for fine aggregate can be determined as: -

F.M. =X cumulative residue percentage/100
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EXPERIMENT- 2

Objective: To determine the specific gravity of fine aggregate & coarse aggregate.

Definition: Specific gravity G is defined as the ratio of the density of a substance to the density
of a reference substance (standard substance).

Apparatus:

=

Pycnometer of 50 ml with stopper having capillary hole.
2. Balance to weigh the materials (accuracy 10gm).

3. Wire basket, tray

4. Wash bottle with distilled water.

5. Alcohol and ether.

For coarse aggregate
Procedure:

1. Take 2 kg of aggregate sample larger than 10mm.

2. Wash the sample thoroughly to remove finer particle and dust.

3. Place the sample in a wire basket and immerse it in distilled water at a temperature
between 22°C and 32°C with a cover of at least 5 cm of water above the top of the
basket.

4. Remove the entrapped air by lifting the basket containing the sample 25 mm above the

base of the tank and allowing it to drop per second, care being taken to see that the

sample is completely immersed in water during the operation.

With the sample in water at a temper of 22°C-32°C (w,).

Remove the basket and aggregate from water and allow to drain for a few minutes.

Empty the aggregate from the basket to a shallow tray.

Immerse the empty basket in water jolt 25 times & than the weight in water (w,).

Place the aggregates in oven at a temperature of 100°C to 110°C for 24+0.5 hours.

10 Remove it from the oven and cool it and find the weight (ws3).

© o N O

Calculations:

Weight of a substance _ Wy
weight of an equal volume of water  [W5 — (W, — W,)]

Apparent Specific Gravity =

Result:

specific gravity of given coarse aggregate=..........................
For fine aggregate

Procedure:

1. Take about 500gm of sample and place it in the pycnometer.
2. Pour distilled water into it until it is full.

12



3. Eliminate the entrapped air by rotating the pycnometer on its side, the hole in the apex
of the cone being covered with a finger.

4. Wipe out the outer surface of pycnometer and weigh it (W)

Transfer the contents of the pycnometer into a tray, care being taken to ensure that all
the aggregate is transferred.

Refill the pycnometer with distilled water to the same level.

Find out the weight (W)

drink water from the sample through a filter paper

Place the sample in oven in a tray at a temperature of 200°C to 110° C for 24+0.5 hours,
during which period, it is stirred occasionally to facilitate drying.
10. Cool the sample and weigh it (W,)

© N

Calculation:
weight of dry sample W,

A t ifi ity = =
pparefit specihc gravity weight of equal volume of water W, — (W —W,)

Result:
Specific gravity of fine aggregate =......

Recommended value: The specific gravity of aggregates normally used in road construction
ranges from about 2.5 to 3.0 with an average of about 2.68.
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EXPERIMENT-3

Objective: To determine water absorption of fine and coarse aggregate as IS: 2386(Part I11) -
1963
Apparatus:

1. A balance of capacity about 3kg, to weigh accurate 0.5g, and of such a type and shape

w N

o g &

Proced
1.

as to permit weighing of the sample container when suspended in water.

A thermostatically controlled oven to maintain temperature at 100-110° C.

A wire basket of not more than 6.3 mm mesh or a perforated container of convenient
size with thin wire hangers for suspending it from the balance.

A container for filling water and suspending the basket

An air tight container of capacity similar to that of the basket

A shallow tray and two absorbent clothes, each not less than 75x45cm.

ure:

About 2 kg of aggregate sample is washed thoroughly to remove fines, drained and
placed in wire basket and immersed in distilled water at a temperature between 22-
32°C and a cover of at least 5¢cm of water above the top of basket.

Immediately after immersion the entrapped air is removed from the sample by lifting
the basket containing it 25 mm above the base of the tank and allowing it to drop at the
rate of about one drop per second. The basket and aggregate should remain completely
immersed in water for a period of 24 hour afterwards.

The basket and the sample are weighed while suspended in water at a temperature of
22°-32°C.

The aggregates placed on the absorbent clothes are surface dried till no further
moisture could be removed by this cloth. Then the aggregates are transferred to the
second dry cloth spread in single layer and allowed to dry for at least 10 minutes until
the aggregates are completely surface dry. The surface dried aggregate is then weighed
=W 9.

The aggregate is placed in a shallow tray and kept in an oven maintained at a
temperature of 110° C for 24 hrs. It is then removed from the oven, cooled in an air
tight container and weighted=w,g

Observation:

Weight
Weight

Result:

of saturated surface dry aggregate in air =W,

of oven dry aggregate = W, g

Water Absorption = %X 100
2

Water Absorption of aggregates =...............
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EXPERIMENT- 4

Objective: To determine the standard consistency of cement.
Reference: IS: 4031 (Part 4) - 1988, IS: 5513-1976,

Theory: For finding out initial setting time, final setting time and soundness of cement, and
strength a parameter known as standard consistency has to be used. The standard consistency
of a cement paste is defined as that consistency which will permit a Vicat plunger having 10
mm diameter and 50 mm length to penetrate to a depth of 5-7 mm from the bottom of the
mould.

Apparatus: Vicat apparatus conforming to IS: 5513-1976 as shown in fig below, Balance,
Gauging Trowel, Stop Watch, etc.

A
1 B
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All dimensions in millimetres
Fic. 1 Vicar Apparatus ( Continued )
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Standard Weights - The permissible variation on weights in use in weighing the cement shall
be as prescribed in Table 1

Weight (g) Permissible variation on weight in use(x)

500 0.35

300 0.30

250 0.25

200 0.20

100 0.15

50 0.10

20 0.05

10 0.04

5 0.03

2 0.02

1 0.01

Procedure:

1. The standard consistency of a cement paste is defined as that consistency which will

permit the Vicat plunger to penetrate to a point 5 to 7 mm from the bottom of the Vicat
mould

Initially a cement sample of about 300 g is taken in a tray and is mixed with a known
percentage of water by weight of cement, say starting from 26% and then it is increased
by every 2% until the normal consistency is achieved.

Prepare a paste of 300 g of Cement with a weighed quantity of potable or distilled water,
taking care that the time of gauging is not less than 3 minutes, nor more than 5 min, and
the gauging shall be completed before any sign of setting occurs. The gauging time
shall be counted from the time of adding water to the dry cement until commencing to
fill the mould.

Fill the Vicat mould (E) with this paste, the mould resting upon a non-porous plate.
After completely filling the mould, smoothen the surface of the paste, making it level
with the top of the mould. The mould may be slightly shaken to expel the air.

Place the test block in the mould, together with the non-porous resting plate, under the
rod bearing the plunger; lower the plunger gently to touch the surface of the test block,
and quickly release, allowing it to sink into the paste. This operation shall be carried
out immediately after filling the mould.

Prepare trial pastes with varying percentages of water and test as described above until
the amount of water necessary for making up the standard consistency as defined in
Step 1 is found.

21




Observation:

S. No. Weight of Weight of Plunger Time Consistency of
cement (gm) | water (gm) penetration | Taken cement in % by
(a) (b) (mm) Weightg X 100

1

2

3

4

Conclusion: The normal consistency of a given sample of cementis

22
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EXPERIMENT -5

Objective: To determine the initial and final setting time of cement.

Reference: IS: 4031 (Part-4)-1988, 1IS: 4031 (Part-5)-1988, 1S: 5513-1976,

Theory: For convenience, initial setting time is regarded as the time elapsed between the
moments that the water is added to the cement, to the time that the paste starts losing its
plasticity. The final setting time is the time elapsed between the moment the water is added to
the cement, and the time when the paste has completely lost its plasticity and has attained
sufficient firmness to resist certain definite pressure.

Apparatus: Vicat apparatus conforming to IS: 5513-1976, Balance, Gauging Trowel, Stop

Watch.

Procedure:

1.

Preparation of Test Block - Prepare a neat 300gm cement paste by gauging the cement
with 0.85 times the water required to give a paste of standard consistency. Potable or
distilled water shall be used in preparing the paste.

Start a stop-watch at the instant when water is added to the cement. Fill the Vicat mould
with a cement paste gauged as above, the mould resting on a nonporous plate. Fill the
mould completely and smooth off the surface of the paste making it level with the top
of the mould.

Immediately after moulding, place the test block in the moist closet or moist room and
allow it to remain there except when determinations of time of setting are being made.
Determination of Initial Setting Time - Place the test block confined in the mould and
resting on the non-porous plate, under the rod bearing the needle ( C); lower the needle
gently until it comes in contact with the surface of the test block and quickly release,
allowing it to penetrate into the test block

Repeat this procedure until the needle, when brought in contact with the test block and
released as described above, fails to pierce the block beyond 5.0 + 0.5 mm measured
from the bottom of the mould shall be the initial setting time.

Determination of Final Setting Time - Replace the needle (C) of the Vicat apparatus by
the needle with an annular attachment (F).

The cement shall be considered as finally set when, upon applying the needle gently to
the surface of the test block, the needle makes an impression thereon, while the
attachment fails to do so.

The period elapsing between the time when water is added to the cement and the time
at which the needle makes an impression on the surface of test block while the
attachment fails to do so shall be the final setting time.
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Observation:

1. Weight of given sample of cement is 300gm

2. The normal consistency of a given sample of cementis _ %
3. Volume of water addend (0.85 times the water required to give a paste of standard
consistency) for preparation of testblock _~~ ml

S. No. Initial Setting Time (Sec) Final Setting Time (Sec) Penetration (mm)

Conclusion:
4. The initial setting time of the cement sample is found to be .....
5. The final setting time of the cement sample is found to be .....

6. Compressive Strength of given cement sample is found to be .....
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EXPERIMENT - 6
Objective: To determine the compressive strength of cement.
Reference: IS: 4031 (Part-6)-1988, IS: 10080-1982, IS: 650-1966, 1S: 269-2015

Theory: The compressive strength of hardened cement is the most important of all the
properties. Therefore, it is not surprising that the cement is always tested for its strength at the
laboratory before the cement is used in important works. Strength tests are not made on neat
cement paste because of difficulties of excessive shrinkage and subsequent cracking of neat
cement.

Apparatus : The standard sand to be used in the test shall conform to IS : 650-1966, Vibration
Machine, Poking Rod, Cube mould of 70.6 mm size conforming to IS : 10080-1982, Balance,
Gauging Trowel, Stop Watch, Graduated Glass Cylinders, etc.

Standard sand shall be of quartz, light grey or whitish variety and shall be free from silt. The
sand grains shall be angular, the shape of the grains approximating to the spherical form;
elongated and flattened grains being present only in very small or negligible, quantities. The
standard sand shall (100 percent) pass through 2mm IS sieve and shall be (100 percent) retained
90-micron IS Sieve with the following particle size distribution:

Particle size Percent
Smaller than 2micron and greater than 1 33.33
mm
Smaller than 1 mm and greater than 500 33.33
microns
Below 500 microns but greater than 90 33.33
microns

Procedure:

1. Preparation of test specimens - Clean appliances shall be used for mixing and the
temperature of water and that of the test room at the time when the above operations are
being performed shall be 27 + 2°C. Potable/distilled water shall be used in preparing the
cubes.

2. The material for each cube shall be mixed separately and the quantity of cement, standard
sand and water shall be as follows:

Cement 200 g and Standard Sand 600 g

( P/4 +3.0) percent of combined mass of cement and sand, where P is the percentage
of water required to produce a paste of standard consistency determined as described in
experiment 1(d)
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Typical Cube Mould, 70.6 mm Size

Place on a nonporous plate, a mixture of cement and standard sand. Mix it dry with a trowel
for one minute and then with water until the mixture is of uniform colour. The quantity of
water to be used shall be as specified in step 2. The time of mixing shall in any event be
not less than 3 min and should the time taken to obtain a uniform colour exceed 4 min, the
mixture shall be rejected and the operation repeated with a fresh quantity of cement, sand
and water.

Moulding Specimens - In assembling the moulds ready for use, treat the interior faces of
the mould with a thin coating of mould oil.

Place the assembled mould on the table of the vibration machine and hold it firmly in
position by means of a suitable clamp. Attach a hopper of suitable size and shape securely
at the top of the mould to facilitate filling and this hopper shall not be removed until the
completion of the vibration period.

Immediately after mixing the mortar in accordance with step 1 & 2, place the mortar in the
cube mould and prod with the rod. Place the mortar in the hopper of the cube mould and
prod again as specified for the first layer and then compact the mortar by vibration.

. The period of vibration shall be two minutes at the specified speed of 12000 + 400 vibration
per minute.

. At the end of vibration, remove the mould together with the base plate from the machine
and finish the top surface of the cube in the mould by smoothing the surface with the blade
of a trowel.

. Curing Specimens - keep the filled moulds in moist closet or moist room for 24 + 1 hour
after completion of vibration. At the end of that period, remove them from the moulds and
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10.

11.

12.

immediately submerge in clean fresh water and keep there until taken out just prior to
breaking.

The water in which the cubes are submerged shall be renewed every 7 days and shall be
maintained at a temperature of 27 + 2°C. After they have been taken out and until they are
broken, the cubes shall not be allowed to become dry.

Test three cubes for compressive strength for each period of curing mentioned under the
relevant specifications (i.e. 3 days, 7 days, 28 days)

The cubes shall be tested on their sides without any packing between the cube and the steel
plates of the testing machine. One of the plates shall be carried on a base and shall be self-
adjusting, and the load shall be steadily and uniformly applied, starting from zero at a rate
of 35 N/mm&/min.

Calculation:

The measured compressive strength of the cubes shall be calculated by dividing the maximum
load applied to the cubes during the test by the cross-sectional area, calculated from the mean
dimensions of the section and shall be expressed to the nearest 0.5 N/ mmz,

maximum load taken by the cube

compressivve strength = -
P g cross sectional area of the cube

A universal testing machine
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Observation:

S. | Age of | Weight of Cross- Crushing | Compressive Average

No. | Cube Cement Sectional area | Load (N) strength Compressive
Cube (gm) (mm?) (N/mm?) strength

(N/mm?2)

1

2 7 days

3

4

5 | 28 days

6

Note: In determining the compressive strength, do not consider specimens that are manifestly
faulty, or that give strengths differing by more than 10 percent from the average value of all

the test specimens.

Conclusion:

1. The average 7 Days Compressive Strength of given cement sample is found to be ..........
2. The average 28 Days Compressive Strength of given cement sample is found to be............
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EXPERIMENT -7

Concrete Mix Design

Objective: Mix proportioning of concrete for different grades of concrete as per IS: 10262-
2019

Apparatus used: Mixing machine, weight balance, beaker and workability apparatus like
frustum of cone, scale, tamping rod etc.

Introduction:

The process of selecting suitable ingredients of concrete and determining their relative amounts
with the objective of producing a concrete of the required, strength, durability, and workability
as economically as possible, is termed the concrete mix design. The proportioning of ingredient
of concrete is governed by the required performance of concrete in 2 states, namely the plastic
and the hardened states.

Requirements of concrete mix design:
The requirements which form the basis of selection and proportioning of mix ingredients are:
1. The minimum compressive strength required from structural consideration
2. The adequate workability necessary for full compaction with the compacting equipment
available.
3. Maximum water-cement ratio and/or maximum cement content to give adequate
durability for the particular site conditions
4. Maximum cement content to avoid shrinkage cracking due to temperature cycle in
mass concrete.
Mix Proportion designations:
The common method of expressing the proportions of ingredients of a concrete mix is in the
terms of parts or ratios of cement, fine and coarse aggregates. For e.g., a concrete mix of
proportions 1:2:4 means that cement, fine and coarse aggregate are in the ratio 1:2:4 or the mix
contains one part of cement, two parts of fine aggregate and four parts of coarse aggregate. The

proportions are either by volume or by mass. The water-cement ratio is usually expressed in
mass.

Factors to be considered for mix design:
1. The grade designation giving the characteristic strength requirement of concrete.

2. The type of cement influences the rate of development of compressive strength of concrete.

3. Maximum nominal size of aggregates to be used in concrete may be as large as possible
within the limits prescribed by IS 456:2000.

4. The cement content is to be limited from shrinkage, cracking and creep.

5. The workability of concrete for satisfactory placing and compaction is related to the size
and shape of section, quantity and spacing of reinforcement and technique used for
transportation, placing and compaction.
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Procedure:

1. Determine the mean target strength fi; from the specified characteristic compressive
strength at 28-day fck and the level of quality control.
ft = fer + 1.655Where S is the standard deviation obtained from the Table of
approximate contents given after the design mix

2. Obtain the water cement ratio for the desired mean target using the empirical
relationship between compressive strength and water cement ratio so chosen is checked
against the limiting water cement ratio. The water cement ratio so chosen is checked
against the limiting water cement ratio for the requirements of durability given in table
and adopts the lower of the two values.

3. Select the water content, for the required workability and maximum size of aggregates
(for aggregates in saturated surface dry condition) from table.

S. Nominal maximum size of Maximum water
No. aggregate content
1 10 208
20 186
40 165

4. Determine the percentage of fine aggregate in total aggregate by absolute volume from
table for the concrete using crushed coarse aggregate.

S.No. | Nominal maximum size of Volume of coarse aggregate per unit volume of total
aggregate aggregate for different zone of fine aggregate
Zone 4 Zone 3 Zone 2 Zone 1
1 10 0.5 A48 0.46 0.44
2 20 0.66 .64 0.62 0.60
40 0.75 .73 0.71 0.69

5. Adjust the values of water content and percentage of sand as provided in the table for
any difference in workability, water cement ratio, grading of fine aggregate and for
rounded aggregate the values are given in table-5 of 1S-456:2000(given in end of
experiment).

6. Calculate the cement content form the water-cement ratio and the final water content
as arrived after adjustment. Check the cement against the minimum cement content
from the requirements of the durability, and greater of the two values is adopted.

7. From the quantities of water and cement per unit volume of concrete and the percentage
of sand already determined in steps 6 and 7 above, calculate the content of coarse and
fine aggregates per unit volume of concrete from the following relations:

C 1f 1
V= [w+—+——a —
c 1 C 1
V= [w+ —+——|
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Where,

V = absolute volume of concrete= gross volume (1m?®) - the volume of entrapped air

Sc = specific gravity of cement

W = Mass of water per cubic meter of concrete, kg
C = mass of cement per cubic meter of concrete, kg
p = ratio of fine aggregate to total aggregate by absolute volume

fa, Ca = total masses of fine and coarse aggregates, per cubic meter of concrete

respectively, kg, and

Sra, Sca = specific gravities of saturated surface dry fine and coarse aggregates

respectively

8. Determine the concrete mix proportions for the first trial mix.
9. Prepare the concrete using the calculated proportions and cast three cubes of 150 mm

size and test them wet after 28-days moist curing and check for the strength.

10. Prepare trial mixes with suitable adjustments till the final mix proportions are arrived

at.

Observation:

MIX CEMENT COARSE
PROPORTIONS AGRREGATE

FINE
AGGREGATE

WATER
CEMENT

STRENGTH

7DAYS

28 DAYS

Result: Compare the strength of concrete of different proportion at 7 days & 28 days.
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Table § Minimum Cement Content, Maximum Water-Cement Ratio and Minimum Grade of Concrete
for Different Exposures with Normal Weight Aggregates of 20 mm Nominal Maximum Size

(Clauses 6.1.2, 8.2.4.1 and 9.1.2)

sl Exposure Plain Concreie Reinforced Concrete
MNo. - e - - —— -
Minimum Maximum Minirmgm M mum Maximum Minimum
Cement Free Water- Girade of Coment Free Waer- Grade of
Content Cement Ralio Coacreic Content Cemenl Ratio Concrete
kg/m’ kg/m’

()] (2) (%) (4) (%) i) M (%)

1) Mald 220 0.60 - 300 055 M 20

iy Moderate 240 0 &l M5 300 0.50 M 25

b} Scvere 250 050 M 20 L. i) 0.4% M 3

v Very severe 260 0.45 M 20 40 0.45 M 15

v) Extreme 180 0.40 M 25 360 0.40 M 40

NOTES

1 Cemem content prescribed in this table 1 imespective of the grades of cement and it is inclusive of additons meationad in 5.2. The
additions such as fly ash or ground pranulared blast fomace slag may he mken into account in the concrele compositon with respect o
the cemment content ond witer-cement ratm 1f the sutability 13 established and & long as the masumom anounts wken do account do
not excoed the limil of pozzolona and slag specified ia IS 1489 (Pan |) and IS 455 respecrively.

1 Minimum grade for plain concrete under mild exposure condition 15 nol specified
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TORT - 8
TSHTIIR & 91y Hoplc fHad feersa

Sexy: Rffew 5 A Fhc & v e wsfFwR & 3R & gu IS
10262:2019 3iR IS 9103:1999 & 3TER AT 391 (Mix Proportioning) |

sfAFII & YR (Types of Admixtures)

a)
b)
C) Siol-gclel dTel UsfATaR
)
)

caleh USfATT

HAodh USTHFEIR

d) ag afFAfad S arel tEAeaR

e
& ERATEEN

ST B¢ hehic, AlCR AT A3C H AT S1am §, ar I Hde & STerdrer (hydration)
d & A FoTd &, AR &1 FAT FA A §, 3R Fehie/ARK H A & Fha
A AT WA

Acw UsfAFHEY (Retarding Admixtures):

I diFe 3K e & ST 9IRS 9iafhar i T & &7 g § 3R 39 g e
$r AfEar Fr Aeifad FT &1 T C;S (T8 Hformd Afohe) Fr ag W T aa
HT STl & TG JTATshdT & ST A g, Ead IRAS TS diehd gedr gl

FR-CAECHTSSR

Sd-He araT usfAsdax (Plasticizer/Water Reducer):

I g8 el § S dren fAfAT Fshic i FrRIsT#EaT (workability) i fSaT grei-eie
3eIUTd SGTT &l Hehcll & IT A TIAT ST AT & FTT HIRATHAT do10 W Tehal 2
ary wfFafada vsfAsw=w (Air Entraining Admixture):

Ig Hshie IT AR & fow var wsfAeae) § s fAsor & SRie qea gorgel & &9
# arg # FIFATI FaT g1 T§ HRAGTHA Jele AR STHA-ITel (freezing and
thawing) & 9T 1 FURS & AU famar Srar g1 ag SResi (capillaries) &
fazar & s dsar §
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YW CATiFeAE) (Super-plasticizer):

Ig AT SToT-gelel alel UsfAFTaR (plasticizer) & 3a1d A0l FT vsfAemwR gidar
g S THIT 30% do Ul T 3EThdl I Hel Thdal gl e AET H
CATRCHEOR  fHeeT IR SellfSdl, 7ol 3R HoRdr ol FATIT 3¢9 gldT g,
37l IR-CATTECHZSR T 3TN fohar STl g

gfshar
wsfRTmR & i Aew Basa i uferar gy Beg Besa & gas 8dr §,
hael YleT I AET FT VT & TAT G TSTHFHI & THIT &I €I H @1 STl

gl

TSTAFHR, A 3qurd & 3Maeges Uil dhr A= H wA H Sl § (IS: 9103-
1999 I drfersr 1 )|

ﬁ&m:
7 fa 28 a1
AT e iR TefirRTeR gaa firem & i 28 foi &t ga
o srgaTd = U &1 ardd TSHTIR & 1Y e &t

dlicbd
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EXPERIMENT -8

Concrete Mix Design with admixture

Objective: Mix proportioning of concrete for different grade of concrete using concrete
admixtures as per IS 10262:2019 and 1S 9103:1999.

Types of Admixtures

IS: 9103 covers the following types of admixtures:
(a) Accelerating admixtures

(b) Retarding admixtures

(c) Water reducing admixtures

(d) Air entraining admixtures

(e) Super-plasticizer

f)

9)

h)

)

Accelerating Admixtures: These admixtures when added to concrete, mortar or grout
increases the rate of hydration of hydraulic cement, shortens the time of set, and
accelerates the hardening or development of strength of concrete / mortar.

Retarding Admixtures: This type of chemical admixtures decreases the initial rate of
reaction between cement and water and thereby retards the setting of concrete. It
functions by coating the surface of C3S (Tri calcium silicate) components, thus,
delaying this reaction with the water. Reaction products are slow to form as such the
setting and hardening of concrete are delayed reducing early compressive strengths.

Plasticizer (Water Reducer) Admixtures: A material, which either increases
workability of freshly mixed concrete without increasing water cement ratio or
maintains workability with a reduced amount of water, is termed as water reducing
admixture

Air Entraining Admixture: This is an admixture for concrete or mortar which causes
air to be incorporated in the form of minute bubbles in the concrete or mortar during
mixing, usually to increase workability and resistance to freezing and thawing. Air
entrained also breaks the continuity of capillaries

Super-plasticizer Admixture: Normal water reducers are well established admixtures
called plasticizers in concrete technology. A normal water reducer is capable of
reducing water requirements by 10 to 15%. Higher water reductions, by incorporating
larger amounts of these admixtures, result in undesirable effects on concrete like
bleeding, segregation and hardening. So, a new class of water reducers, chemically
different from the normal water reducer and capable of reducing water content by about
30% has been developed. The admixtures belonging to this class are known as super
plasticizers. Super-plasticizers are in fact the extended version of plasticizers.
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Procedure:

The procedure for mix design with admixture is same as the simple mix design instead of
calculation of water.
The admixture reduce the amount of water required for mix proportion (refer table no.1 of IS:
9103-1999)

Observation:

MIX

PROPORTIONS

CEMENT

COARSE
AGRREGATE

FINE
AGGREGATE

ADMIXTURE STRENGTH

NS

7 DAYS 28 DAYS

28Days comparison between normal mix & mix with admixture

PROPORTION

STRENGTH OF NORMAL MIX STRENGTH OF MIX WITH

ADMIXTURE
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