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Introduction

Concrete is the most commonly used construction 

material in the world, being one of the most 

flexible, robust and cost-effective building 

materials in use today. Cement production 

accounts for the highest cost in the manufacture 

of concrete.

This work has been focused on the necessity of 

using partial cement substitute materials to 

minimise the use of sand and cement inside 

concrete, the two existing substitutes are ground 

blast furnace slag and limestone dust.

This paper addresses principles upon which to 

maximise the use of the waste materials in 

concrete, there is also talk about concrete 

properties such as flexibility and compression and 

can it be engineered better by using these waste 

materials.

Aim
This dissertation will examine how two types of 

waste material can benefit the construction industry 

by reducing the amount of cement and sand in 

concrete and adding these materials, the materials 

being used are already established and approved in 

the industry and what the waste materials physical 

and chemical elements contain for it be suitable for 

a cement and sand reduction. these waste 

materials that are going to be used are slag and 

limestone dust, as the slag will reduce the cement 

and the limestone dust will reduce the sand.

Experiment 

To achieve the reduction of cement and 

sand in concrete the author conducted 

experiments that looked for the 

properties such as workability, flexural 

strength and compression. Each test 

was done more than once so that an 

average can be calculated and multiple 

experiments with different percentages 

of cement and sand with a mixture of 

slag and limestone dust has been 

achieved.

Flexural Test

Flexural measurements are typically 

used to determine the flexural modulus 

or flexural strength of an object. A 

flexure test is more cost effective than a 

tensile test, with very different test 

outcomes.

The material is laid horizontally over two 

contact points (lower support span) and 

then a force is applied to the top of the 

material, either through one or two 

contact points (upper load span) before 

the sample fails. The maximum force 

registered for this particular sample is 

the flexural power. Conclusion of Results

 Replacing sand with lime stone increases the flexural and compressive 

strength to a standard concrete mix

 Replacing cement by 50% with blast furnace slag decreased the flexural 

and compressive strength overall to a standard concrete mix

 Reducing the sand by 25% with lime stone does increase flexural and 

compressive strength but not by a larger margin than replacing sand 

completely

 Reducing sand and cement with lime stone by 25% and blast furnace slag 

by 30% does increase the flexural and compressive strength in comparison 

to a normal concrete mix


