
Comparison of Improvement in Compressive Strength 
of Concrete by Addition of Admixtures

S. M. Prasanna Kumar

Director

Rungta College of Engineering and 

Technology

Bhilai, India

Email: prasanna@rungta.ac.in

Abstract: The feasibility of using industrial by products 

namely Ground Granulated Blast furnace Slag (GGBS) and 

Micro silica are used experimentally. The main objective of 

this work is to increase the use of GGBS, micro silica in 

construction industry. Also the particle sizes of admixtures 
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because of their high surface area and amorphous nature. 

In this work the comparison is made between to admixtures 

and their effect on strength of concrete for different curing 

period. It is seen that surface area plays major role.

Keywords: Admixture, GGBS, MS, Particle size, Strength, 

surface area.

I. INTRODUCTION

There is no practically feasible alternative to conventional 

concrete composites, and the need for construction material 

concrete is bound to increase in spite of some of its 

shortcomings. The necessity of using admixtures to improve 

strength is alternative to reach the demand.

Admixtures: The use of admixtures in concrete is used 
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property and size. For instance, chemical admixtures can 

change the properties of cement paste by increasing the rate of 

hydration. Lessening the need of water are made by admixtures, 

can plasticize fresh concrete mixtures.
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A. Ground Granulated Blast Furnace Slag (GGBS)

The molten slag obtained in furnace, as a secondary product 

of sintering of the raw materials granulates this new slag is 

obtained. The granulated slag at lesser size of 45 micron with 
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silicates and calcium oxide compounds. It has got both 

cementitious as well as pozzolanic properties.

B. Micro Silica MS
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and ferrosilicon industry. The silicon material and ferrosilicon 

material having silicon contents upto 75%.

II. MATERIAL CHARACTERIZATION

A. Ground Granulated Blast Furnace Slag (GGBS)
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average particle size is around 5 microns and also the particles 

are more or less angular in shape. Fig. 2 shows the constituents 
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chemical properties. 

TABLE I: SHOWS PHYSICAL PROPERTIES OF GGBS

����
����	��
�� Bulk density(kg/m3) Surface area m2/kg Insoluble residue (%) Loss on ignition (%) Moisture content (%)

;%<� 3;=� �3� �%3- �%3> �%3�

TABLE II: CHEMICAL COMPOSITION OF GGBS IN PERCENTAGE

Binder Sio2 Cao Al2o3 Mgo Mno Fe2o3 Sulphidesulphur Sulphitesulphur Total chlorides 

##�$ ==%?? ;=%� ;3%;� 3;%�� �%�- �%�- ;%;= �%;= �%�3
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B. Micro Silica (MS)

($�'���'�!'������
���������"�'�����������
��������������
�����

of surface area. The physical and chemical properties of Micro 
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of elements in Fig. 4.
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TABLE III: SHOWS PHYSICAL PROPERTIES OF MICRO SILICA

Sl no Chemical  

component

% by weight % by 

weight

3 $��2 95% 99.97%

2 $��= �%3>O �

= Cl �%3;O �

4 &���	��	��	� �%��O -
5 Moisture content �%3�O -
6 Loss of ignition 3%<;O �%�?O

7 pH 7.9 �%3

    

TABLE  IV: CHEMICAL PROPERTIES

Microsilica
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Loss on ignition (%) 3%<;O

9W ?%?�

Sl no Chemical  

component

% by weight % by weight

3 $��2 95% 99.97%

2 $��= �%3>O �

= Cl �%3;O �

4 &���	��	��	� �%��O �

5 Moisture con�
tent

�%3�O �

� Loss of ignition 3%<;O �%�?O

7 9W 7.9 �%3

Sl no Chemical  

component

% by weight % by weight

3 $��2 95% 99.97%

2 $��= �%3>O �

= Cl �%3;O �

4 &���	��	��	� �%��O �

5 Moisture content �%3�O �

� Loss of ignition 3%<;O �%�?O

7 9W 7.9 �%3

Sl no Chemical  

component

% by weight % by weight

3 $��2 95% 99.97%

2 $��= �%3>O �

= Cl �%3;O �
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III. COMPESSIVE STRENGTH OF CONCRETE-

REPLACEMENT OF CEMENT WITH MINERAL 

ADMIXURES OF DIFFERENT SIZES

A. Results and Discussions
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B. Effect of 10% MS on Compressive Strength
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silica, then the samples are investigated for compressive 
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Also it is seen from the graph that, the % change between 7 days 
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particles of admixture caused the improvement in compressive 
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size, seen from the graph.
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admixture is added.

TABLE V: COMPRESSIVE STRENGTH ON REPLACEMENT OF 10% OF MS

10% 

MS

250 

Microns

125 

Microns

90 

Microns

45 

Microns

20 

Microns

7 Days 3;%? 3=%3 3�%� 3-%- 3�%>

3��6�
�� 3=%? 3-%� 3?%; 3<%� ;�%;

;3�6�
� 3-%> ;�%< ;;%3 24.7 25.2

;>�6�
� 3?%< ;;%= ;�%� ;�%- 27.5
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C. Effect of 20% MS Compressive Strength
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samples were examined for compressive strength. Table VI 
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seen after reaction.
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TABLE VI: COMPRESSIVE STRENGTH IN MPA ON REPLACEMENT OF 

20% OF MICRO SILICA

20% MS

250 

Microns

125 

Microns

90 

Microns

45 

Microns

21 

Microns

7 Days 3=%= 3=%> 3�%- 3-%> 3<%3

3��6�
�� 3-%; 3�%� 3?%> 3<%- ;3%�

;3�6�
� 3?%3 ;�%� ;�%3 ;�%- ;>%3

;>�6�
� 3>%? ;3%= ;-%� ;>%� =�%<
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D. Effect of GGBS on Compressive Strength

a. Effect of 10% GGBS on Compressive Strength
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are tested for compressive strength at different days. Table VII 
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TABLE VII: COMPRESSIVE STRENGTH ON ADDITION OF 10% OF GGBS

10% 

GGBS

250 

Microns

125 

Microns

90 

Microns

45 

Microns

20 

Microns

7 Days 3�%� 3;%- 3=%= 3�%> 3�%3

3��6�
�� 33%- 3=%; 3� 3-%� 3�%3

;3�6�
� 3-%� 3�%= 3?%= 3<%> ;;%=

;>�6�
� 3>%� 3<%� ;3%=� ;;%� 25.4
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b. Effect of 20% GGBS on Compressive Strength
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(Ca(OH)2) released after hydration process is reacting with 
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strength to the concrete matrix. Table VIII shows Compressive 
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TABLE VIII: COMPRESSIVE STRENGTH IN MPA ON ADDITION OF 

20% OF GGBS

20% 

GGBS

250 

Microns

125 

Microns

90 

Microns

45 

Microns

20 

Microns

7 Days 3;%� 3=%; 3�%3 3-%> 3�%;

3��6�
�� 3;%= 3=%< 3�%3 3?%- ;�%-

;3�6�
� 3?%� 3<%= ;3%; ;=%� ;-%�

;>�6�
� 22.9 ;=%3 24.7 25.2 ;�%3
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SUMMARY

Use of admixtures from industry by products is helping to 

improve the compressive strength of concrete mix.

X������"� �'��� ;�O� �""������ ��� (�
��� ��	�
�� �����	�"� ���

��
������!� 
����������� �����!�'� *'��� 
������"� ��� ;�O�

�""���������##�$��"�������%

Calcium Hydroxide released at the time of Hydration process is 
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voids in concrete mix can be reduced.

Improvement of 27% increase in compressive strength of 
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This would be due to surface area of admixture. 

^�"�"������������	���
���!������������$0(�*'�
'���
����"���

����

������������������
	�������'����
���!���������������'�����%

REFERENCES

|3}� Y%� 6���	�� ��"� 0%� W%� ~�"���� �8�����
�� ��� ��	�
�� �����

��� �'�� *������	��
� ��"� �'�� 
����������� �����!�'� ���

high performance concretes,” Cement and Concrete 
Research����	%�;>����%������%�-==�-�?��̂ ���	�3<<>%�

|;}� �%�]%�9%�$*�����9%�$%�Y������"�9%�$%�$%�Z���
������$��"����

���
���������	�
���������
��
�������
���
�����	�
��<;��

D,” 30th Conference on Our World in Concrete and 
Structures��;=�;��̂ �!����;��-��$��!�����%�

|=}� (%�(�+	�����^%�^%�Y���+�������������"��%��%���������

�0���
�������	�
������������
'���
�	���������������'�!'�

strength concrete,” Cement and Concrete Composites, 

��	%�;�����%������%�=�?�=-?��(�
�;���%�

|�}� $%���	"���%��%�$��������"��%�(%�~'�������1�
�����������
�

ing strength development of concrete containing silica 

fume,” Cement and Concrete Research, vol. 25, no. 7, 

��%�3-�?�3->���X
�%�3<<-%�

|-}� ~%�$��	��%��&'��"���	��������������*����'�"������'��

������������!����'�!'����������
��
��
����������������

Cement and Concrete Composites�� ��	%� ;��� ��%� ?� ��%�

<�3�<�?��X
�%�;���%

|�}� W%�$%����!����"�W%�^%�Y�+�����0��
���

����
�	
���"�

���	��� ��"� ��	�
�� ����� ��� 
������ ���	�
������ �����

rial for strength performance,” Cement and Concrete 
Research����	%�=-����%������%��<��?�;��̂ ���	�;��-%�

|?}� ^%���������^%�#�	"�������"�(%�6%�H�'�����H������������

of transition zone to the strength of high quality sili�

ca fume concretes,” In Proceedings of the Materials 
Research Society Symposium,� ��	%� 33��� ��%� <?�3�=��

3<>?%

|>}� A. Behnood, and H. Ziari, “Effects of silica fume ad�

dition and water to cement ratio from the properties of 

high strength concrete after exposure to high tempera�

tures,” Cement and Concrete Composites����	%�=�����%�;��

��%�3���3;��1��%�;��>%�

|<}� 1%�~����	��1%�^	�����8%���!������"��%�$�'�����H������"�

����
�������	�
�� �������"�����	��������� �'����
'���
�	�

properties of high strength concretes,” Construction and 
Building Materials����	%�;;����%�>����%�3>?��3>>���^�!%�

;��>%

|3�}� $%��'��������"��%�$��!�������X���������	�
�������
���

tent and its mode of action on concrete,” ACI Materials 
Journal����	%�3������%�-����%���?��3;��$���X
��;��=%


