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ABSTRACT: In the present investigation an attempt is made to compare various compressive strengths of cement 
mortar cubes. Mathematical models were elaborated to predict the strength of mortar cubes with 10% partial 
replacement of cement by various types of mineral admixtures with and without super plasticizers. The strength of 
cubes with different types of cement (OPC, PSC) after 3,7,28 and 90 days with 28 days curing and also durability tests 
after 60 days, have been analysed to evaluate the effect of addition content, the time of curing and the type of cement 
on the changes in compressive strength. The test results of selected properties of binders and hardened mortar cubes 
with admixtures are also included. The analysis showed that mortar cubes with admixtures is characterized by 
advantageous applicable qualities. 
The investigation revealed that use of waste materials like fly ash, micro silica, rice husk ash and ground granulated 
blast furnace slag, which are otherwise hazardous to the environment may be used as a partial replacement of cement, 
leading to economy and in addition by utilizing the industrial wastes in a useful manner the environmental pollution is 
also reduced to a great extent. 
 

I. INTRODUCTION 
 

The greatest challenge before the construction industry is to serve the two pressing needs of human society 
namely the protection of the environment and meeting the infrastructure requirement of our growing population and 
consequentially needs of industrialization and urbanization in the past. The concrete industry has met these needs very 
well. However for a variety of reasons, the situation has been changed now. 

 
The cement and concrete industries due to their large size are unquestionably feasible scope for economic and 

safe disposal of millions of tonnes of industrial by products such as fly ash, microsilica, slag, rice husk ash. Due to their 
properties, byproducts can be used in certain amount such as cement replacement material than in the practice today. In 
fact, these mixes replaced by 15% of by-products have shown high strength and durability at relatively early ages. This 
development has removed one of the strong objections to the use of high volume of by products in mortar cubes. 

 
Therefore, it should be obvious that certain scale cement replacement with industrial by products is highly 

advantageous from the stand point of cost, economy, energy efficiency, durability and overall ecological and 
environmental benefits. 
The advantageous in concrete technology method of construction and type of construction have paved the way to make 
the best use of locally available materials by judicious mix proportioning and proper workmanship so as to result in a 
construction industry satisfying the performance requirements. Proper design of mixes is intended to obtain such 
proportioning of ingredients that will produce of high durability during the designed life of a structure. 
 

High performance does not necessarily require high strength, it is proportioning of mixes, which has low 
permeability, as possible for particular use that determines the long-term high strength performance behaviour of a 
structure. 
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ADMIXTURES: 
This publication provides information on the types and functions of admixtures that have been, or are being, standardized 

in Europe for implementation in national standards in CEN member countries. It also provides guidance on the circumstances when 
it may be necessary to specify an admixture to a concrete producer. 

 
Admixtures are materials other than cement, aggregate and water that are added to concrete either before or during its 

mixing to alter its properties, such as workability, curing temperature range, set time or color. Some admixtures have been in use for 
a very long time, such as calcium chloride to provide a cold-weather setting concrete. Others are more recent and represent an area 
of expanding possibilities for increased performance. Not all admixtures are economical to employ on a particular project. Also, 
some characteristics of concrete, such as low absorption, can be achieved simply by consistently adhering to high quality concreting 
practices. 

 
Admixtures are now widely accepted as materials that contribute to the production of durable and cost-effective concrete 

structures. The contributions include improving the handling properties of fresh concrete making placing and compaction easier, 
reducing the permeability of hardened concrete, and providing freeze/thaw resistance. 

 
II. TYPES OF ADMIXTURES 

 
Admixtures vary widely in chemical composition, and many perform more than one function. Two basic types of admixtures are 
available: 

1) Mineral admixtures. 
2) Chemical admixtures. 

All admixtures to be used in concrete construction should meet specifications; tests should be made to evaluate how the admixture 
will affect the properties of the concrete to be made with the specified job materials, under the anticipated ambient conditions, and 
by the anticipated construction procedures. 
 
1) MINERAL ADMIXTURES 
Mineral admixtures (fly ash, silica fume [SF], and slag) are usually added to concrete in larger amounts to enhance the workability 
of fresh concrete; to improve resistance of concrete to thermal cracking, alkali-aggregate expansion, and sulfate attack; and to enable 
a reduction in cement content. 
(a) Fly Ash 
(b) Silica Fume 
(c) Ground Granulated Blast Furnace Slag 
(d) Rice husk ash 
 
2) CHEMICAL ADMIXTURES 
Chemical admixtures are added to concrete in very small amounts mainly for the entrainment of air, reduction of water or cement 
content, plasticization of fresh concrete mixtures, or control of setting time. 
Seven types of chemical admixtures are specified in ASTM C 494, and AASHTO M 194 [06], depending on their purpose or 
purposes in PCC. Air entraining admixtures are specified in ASTM C 260 and AASHTO M 154[05]. General and physical 
requirements for each type of admixture are included in the specifications. 

 
FUNCTIONS 
In ACI 212-3R [01], the reasons for the use of admixtures are outlined by the following functions that they perform: 
 
I. Increase workability without increasing water content or decrease the water content at the same workability 

(a) Air-Entrainment agents. 

(b) Water-Reducers. 

(c) Set-Retarders. 

(d) Accelerators. 

(e) Superplasticizers. 
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II. Retard or accelerate time of initial setting. 
III. Reduce or prevent shrinkage or create slight expansion 
IV. Modify the rate or capacity for bleeding 
V. Reduce segregation 
VI. Improve pumpability 
VII. Reduce rate of slump loss 
VIII. Retard or reduce heat evolution during early hardening 
IX. Accelerate the rate of strength development at early ages 
X. Increase strength (compressive, tensile, or flexural) 
XI. Increase durability or resistance to severe conditions of exposure, including application of deicing salts and other 
chemicals 
XII. Decrease permeability of concrete 
XIII. Control expansion caused by the reaction of alkalies with potentially reactive aggregate constituents 
XIV. Increase bond of concrete to steel reinforcement XV. Increase bond between existing and new concrete 
XVI. Improve impact and abrasion resistance 
XVII. Inhibit corrosion of embedded metal and Produce colored concrete or mortar 
 
The construction industry is now slowly becoming aware of the environmental issues and other sustainable development issues for 
cement and concrete industries. It is looking for the ways and means to develop building products, which will increase the life span 
and quality, it is in this regard that merit of using silica fume, ground granulated blast furnace slag, fly ash and rice husk ash have 
been well recognized by the construction industry. 
Addition of these materials was found to have enhanced the basic properties including strength and durability both in fresh and 
hardened state. 
There have been subtle changes in the way aggregates are used. Proportioning between different sizes is now much more flexible is 
designed for specific purpose in response to intended specific performance criteria. There has also been development in the optimum 
use of locally available materials with the consideration of economy. Finally, addition of admixtures with PSC is more than that of 
the OPC in the similar manner. 
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