
IJSRD - International Journal for Scientific Research & Development| Vol. 3, Issue 04, 2015 | ISSN (online): 2321-0613 

 

 

All rights reserved by www.ijsrd.com 72 

Analysis of Workability of Concrete by using Superplasticizer for M-30 

Mix Design 
Manu Chaudhary

1 
Rishabh Kashyap

2 
Indu Bala Singh

3 
Abhishek Sen

4
 

1,2,3,4
M. Tech Student 

1,2,3,4
Department of Civil Engineering  
1,2,3,4

M.M.M.U.T. Gorakhpur
Abstract— In this experimental study water reducing CICO 

Superplasticizer is used in M 30 mix design with adding it 

maximum 2 % of superplasticizer by weight of cement. 

Superplasticizer is added 0%.0.5%,1.0%, 1.5 % and 2.0 % 

by weight of the cement. The effect is shown in the 

workability of the M 30 Mix Design considering w/c ratio of 

0.45 and slump value of 75-100 mm. 
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I. INTRODUCTION 

Workability of concrete is a property to determining the 

effort required to manipulate a freshly mixed quantity of 

concrete with minimum loss of homogeneity. Mindess et al. 

given a definition in 2003 on the workability of fresh 

concrete as “the amount of mechanical work, or energy, 

required to produce full compaction of the concrete without 

segregation.” Workability is not a fundamental property of 

concrete in the construction and methods of placing, 

compacting, and finishing. The workability in concrete 

technology has significance and it is one of the key 

properties which satisfied the concrete construction. 

A concrete is said to be workable if it is easily 

transported, placed, compacted and finished without any 

segregation. Workability is a property of freshly mixed 

concrete, and a concrete is a mixture of cement, aggregate, 

water & admixture. Due to this all the properties of 

concrete, whether in fresh state or hardened state, is affected 

by these ingredients and their proportions. 

The single most important nature of workable 

concrete is its lubricating nature. If a concrete shows more 

lubricating nature, then it will have the following 

advantages, such as 

 It will exhibit little internal friction between 

particle and particle. 

 It will overcome the frictional resistance offered by 

the surface of the formwork and reinforcement 

contained in the concrete. 

 It can be consolidated with minimum compacting 

effort. 

II. MEASUREMENT OF WORKABILITY 

In the concrete construction there is no any test to directly 

measure the workability. It is impossible to find a well-

accepted test to measure workability. So slump test is used 

most widely which mainly measures the consistency of 

concrete. 

The following methods give a measure of 

workability indirectly. In fact, these methods have found 

universal acceptance and their values are because of their 

simplicity and their ability to detect the variations in the 

uniformity of a mix. 

 Slump flow test 

 V-funnel test 

 L-Box test 

III. OBJECTS OF WORKABILITY 

 It will be mixed easily and transported. 

 It must keep its fluidity during the transportation 

period. 

 It should have flow properties such that it is 

capable of completely filling the forms. 

 It must set in a reasonable period of time. 

 It must be capable of being finished properly, either 

against the forms or by means of trawling or other 

surface treatment. 

IV. FACTOR AFFECTING WORKABILITY 

The factors which help concrete to have more lubricating 

effect to reduce internal friction for easy compaction are 

given below. 

 Water content 

 Aggregate/cement ratio 

 Size of aggregate 

 Shape of aggregate 

 Grading of aggregate 

 Surface texture of aggregate 

 Use of admixture 

V. MATERIALS USED 

A. Cement 

Ordinary Portland Cement 43 grade was used conforming to 

IS 8112–1989 and physical property was given below: 

 

S.NO 

 

CHARACTERSTICS 

 

TEST 

RESULT 

STANDARD 

RESULT 

(as per IS 

CODE) 

1. Consistency 30% 30% 

2. Initial Setting Time 80 min 
Not less than 30 

min 

3. Final Setting time 320 min 

Not more than 

600 

min 

4. Specific Gravity 3.157 3.15 

5. Fineness Modulus 8% 10% 

6. Compressive Strength 44N/mm2 Not less than 43 

N/mm2 

Table 1: Physical Properties of Cement 

B. Fine Aggregates 

Morrum was used throughout the study as the fine aggregate 

conforming to grading zone II as per IS 383:1970. 
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S. NO. Physical Properties Test Result 

1. Fineness modulus 2.81 

2. Specific Gravity 2.62 

3. Silt Content  (%) 2.604 

4. Water Absorption  (%) 0.32 

Table 2: Physical Properties of Fine Aggregate 

C. Coarse Aggregates 

Crushed granite aggregate of 20 mm maximum size has 

been used as coarse aggregate. The sieve analysis of 

combined aggregates conforms to the specifications of 

 IS 383: 1970 for graded aggregates. 

 

S.No. Physical Properties Test Result 

1. Maximum Size (mm) 20 

2. Fineness Modulus 7.401 

3. Specific Gravity 2.70 

4. Water Absorption (%) 0.3 

5. Aggregate Crushing Value (%) 15.0 

Table 3: Physical Properties of Coarse Aggregate 

1) Water 

Water is an important ingredient of concrete as it actively 

participates in the chemical reaction with cement. Since it 

helps to form the strength giving cement gel, the quantity 

and quality of water is required to be looked into very 

carefully. Mixing water should not contain undesirable 

organic substances or inorganic constituents in excessive 

proportions. In this project clean potable water is used. 

2) Admixture 

Super plasticizers (CICO Plast super HS) are usually 

distinctive in their nature, and they make possible the 

production of concrete which, in its fresh and hardened 

state, is substantially different form of concrete made using 

the water reducing admixture. 

VI. MIX DESIGN FOR M-30 GRADE CONCRETE 

A. Design Stipulations 

 Characteristic Compressive Strength required at the 

end of 28 days: 30 N/mm
2 

 Maximum size of Aggregate: 20mm 

 Type of Exposure: Severe 

 Degree of Quality Control: Good 

B. Test Data For Materials 

 Specific Gravity of Cement: 3.157 

 Specific Gravity of Coarse Aggregate: 2.70 

 Specific Gravity of Fine Aggregate: 2.62 

 Workability: 75-100 mm 

C. Target Mean Strength of Concrete 

f'ck =fck +1.65 ×S  

                                   S= 5 N/mm
2
 for M30 

f'ck = Target average compressive strength at 28 days, 

s = Standard deviation. 

fck= characteristic compressive strength of M30 at 

28 days = 30 N/mm
2
 

For a tolerance factor of 1.65, the obtained target 

mean strength for the given grade of concrete 

= 30 + 5 x 1.65 = 38.25 N/mm
2
 

D. Selection of Water Cement Ratio 

The free water cement ratio for the obtained target mean 

strength is 0.45.This is equal to the value prescribed for 

severe conditions in IS 456-2000. 

Materi

als 

Ceme

nt 

Wat

er 

Fine 

aggrega

te 

Coarse 

aggrega

te 

Admixtu

re 

Content

s kg/m
3 438.0 

197.

0 
644.0 1129.0 0 

Ratios 1 0.45 1.47 2.57 0 

Table 4: Mix Proportion for 0% Superplasticizer 

Materi

als 

Ceme

nt 

Wat

er 

Fine 

aggrega

te 

Coarse 

aggrega

te 

Admixtu

re 

Content

s kg/m
3 399.0 

179.

0 
671.0 1178.0 1.9936 

Ratios 1 0.45 1.68 2.95 0.005 

Table 5: Mix Proportion for 0.5 % Superplasticizer 

Materi

als 

Ceme

nt 

Wat

er 

Fine 

aggrega

te 

Coarse 

aggrega

te 

Admixtu

re 

Content

s kg/m
3 399.0 

179.

0 
670.0 1175.0 3.9871 

Ratios 1 0.45 1.679 2.94 0.01 

Table 6: Mix Proportion for 1.0 % Superplasticizer 

Materi

als 

Ceme

nt 

Wat

er 

Fine 

aggrega

te 

Coarse 

aggrega

te 

Admixtu

re 

Content

s kg/m
3 399.0 

179.

0 
668.0 1172.0 5.9806 

Ratios 1 0.45 1.674 2.93 0.015 

Table 7: Mix Proportion for 1.5 % Superplasticizer 

Materi

als 

Ceme

nt 

Wat

er 

Fine 

aggrega

te 

Coarse 

aggrega

te 

Admixtu

re 

Content

s kg/m
3 399.0 

179.

0 
666.0 1169.0 7.9742 

Ratios 1 0.45 1.66 2.92 0.020 

Table 8: Mix Proportion for 2.0 % Superplasticizer 

VII. MIXING PROPORTION 

The mixture proportioning was done according the Indian 

Standard Recommended Method IS 10262:2009. The target 

mean strength was 38.25MPa for OPC control mixture, the 

total cement content 438.0 kg/m
3
, fine aggregate is taken 

644.0 kg/m
3
 coarse aggregate is taken 1129.0 kg/m

3
  the 

water to binder ratio was kept constant 0.45,the 

Superplasticizer content 0% by weight of cementitious 

material. 

VIII. EXPERIMENTAL SETUP OF SLUMP TEST 

It consists of a truncated cone and a tamping rod. Truncated 

cone has 300mm in height, 100mm in diameter at the top, 

and 200mm in diameter at the bottom as shown in fig. 1 

below. In this experiment trial mix proportion prepared as 

per IS 10262: 2009 to carry out by proportion of cement, 

water, fine aggregate, coarse aggregate , Admixture i.e. 

water reducing superplasticizer added 0%,0.5%, 1.0 %,1.5 

% and 2.0 % by weight of cement and gives the various 

results as shown in the following tables. Various Mix 
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Proportion for M 30 grade concrete with constant w/c ratio 

taken as 0.45 and adding superplasticizer at various 

percentages and find out the workability of M 30 Mix 

Design. 

S.No. Type of Construction 
Range of Slump 

in mm 

1. 
Reinforced foundation walls and 

footings 
20-80 

2. 
Plain footings, caissons and 

substructure walls 
20-80 

3. Beams and reinforced walls 20-100 

4. Building columns 20-100 

5. 

 
Pavements and slabs 20-80 

6. 

 
Mass concrete 20-80 

Table 9: Values of Slump for Various Types of Construction 

as Per ACI 211.1-81 

S.No. 
W/C 

ratio 

% age of 

superplasticizer by wt. of 

cement 

Slump in 

mm 

1. 0.45 0.0 % 40.00 

2. 0.45 0.5 % 62.00 

3. 0.45 1.0% 84.00 

4. 0.45 1.5 % 107.5 

5. 0.45 2.0% 118.50 

Table 10:  Slump Value for W/C Ratio 0 .45 and Various 

Values of Superplasticizer 

 
Fig. 1: Slump Cone Appratus 

 
Fig. 2: Graph Between W/C Ratio 0.45 and Slump of 

Concrete With Adding Superplasticizer 

IX. CONCLUSION 

From this experimental study it has been concluded that w/c 

ratio for the M 30 Mix Design is 0.45with adding water 

reducing super plasticizer at different percentage 0%, 0.5%, 

1 %, 1.5%, & 2% by weight of the cement and having slump 

value increases as compared to get the slump value without 

using super plasticizer. 1% super plasticizer by weight of 

cement gives the required slump value in the design mix. 
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