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 ABSTRACT 
  

Concrete is an essential construction material. Today cost of construction is high with using materials like cement, fine aggregate, 

coarse aggregate. Cement production requires high energy input and also it is generating green house gases. There are significant 

research is going on regarding feasibility of waste material as a substitute to the main components of concrete. In that the 

replacement of cement in concrete by various waste materials may create energy saving and also leads to important environmental 

benefits. This study includes use of waste material as a partial replacement of cement. This paper focuses on studies conducted on 

use of waste materials such as glass powder, silica fume, fly ash, different shell powder, rice husk ash. 

 

1. INTRODUCTION 

Attempts to reduce the use of Portland cement in concrete are 

receiving much attention due to environment-related. As the 

industries waste is piling up every day, there is a pressure on 

industries to find a solution for its disposal. The use of waste 

material in concrete can also reduce the consumption of 

natural resources. The waste materials included in this study 

are glass powder, silica fume, fly ash, different shell powder, 

rice husk ash. 

 

2. LITERATURE REVIEW 

2.1 Use of glass powder 

(Mirzahosseini et al. 2015) [5] focused on how the combination 

of glass types and particle sizes affects the microstructure and 

performance properties of cementitious systems containing 

glass cullet as a SCM. Results showed that combined glass can 

increase reaction rate and exhibit pozzolanic properties, 

especially when particles of clear and green glass below 25 μm 

were used at a curing teperature of 50°C. The simultaneous 

effect of sizes and types of glass cullet (surface area) on 

reaction rate of glass powder also can be accounted for 

through a linear addition, reflecting that the surface area would 

significantly affect glass cullet reactivity. However, 

performance properties of cementitious systems containing 

combined glass types and sizes behaved differently. 

(Taha et al. 2009) [9] studied on the potential use of waste 

recycled glass in concrete as recycled glass sand (RGS) and 

pozzolanic glass powder (PGP). No major difference was 

found in compressive strength of concrete with the presence of 

RGS as sand replacement. The compressive strength of 

concrete reduced by 16 and 10.6% at 28 and 364 days 

respectively when 20% of Portland cement was replaced by 

PGP.  All the used ASR suppressors in this study (GGBS, 

MK, PGP, and LiNO3) were proven to be very effective to 

reduce and eliminate the potential ASR risk. 

 

2.2 Use of Silica Fume 

(Amudhavalli and Mathew 2012)[1]
 investigated on M35 grade 

concrete with partial replacement of cement by silica fume by 

0 – 20%. They concluded that consistency increases with 

increase in silica fume percentage because silica fume have 

greater surface area than cement. The optimum 7 and 28-day 

compressive strength and flexural strength have been obtained 

in the range of 10-15 % silica fume replacement level. Silica 

fume seems to have a more pronounced effect on the flexural 

strength than the split tensile strength. When compared to 

other mix the loss in weight and compressive strength 

percentage was found to be reduced by 2.23 and 7.69 when the 

cement was replaced by 10% of Silica fume.   

(Kumar et al. 2012)[3]
 studied on the properties of low/medium 

strength concrete. They observed that silica fume provide 
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strong bonding amongst particle. Compressive strength was 

higher than normal concrete at 10% replacement of cement by 

silica fume. Split tensile strength and flexural strength were 

also increased at 10% cement replacement with silica fume. 

Silica fume concrete can be used in places of construction 

where there is a chance of chemical attack, frost action etc.    

 

2.3 Use of Fly Ash 

(Vidhyanagar and Strength 1989)[10] studied on the feasibility 

of using the thermal industry waste in concrete production as 

partial replacement of cement. Replacement proportion was 0-

40% and study was conducted on M25 & m40 mix. They 

concluded that the compressive strength and split tensile 

strength decreases as the percentage of fly ash increases and 

also cost of production of concrete decreases. 

(Praveen and Janagan 2015)[8] investigated on the usage of 

nano fly ash and nano GGBS in partial replacement of cement 

in different proportion. The percentage of fly ash and GGBS 

used in this study varied from 0-50% and 0-5% respectively. 

They concluded that 30 to 40 percentage cement replacement 

with Nano material gives better results. Fly ash gets higher 

strength in the longer duration. The partial replacement of 

OPC in concrete by Nano fly ash and GGBS not only reduce 

the environmental problem, it will also provide the economy 

of constructions.  

 

2.4 Use of Different Shell Powder 

(Olivia et al. 2015) [6] Studied on ground cockle seashell as a 

partial cement replacement.. Based on the trial mixes using the 

ground seashell with proportion of 2, 4, 6 and 8% by weight of 

cement, the optimum compressive strength was achieved for 

the mix that replaced cement by 4%. The seashell concrete 

yielded less compressive strength and modulus elasticity 

compared to the OPC concrete. It is noted that the tensile 

strength and flexural strength were higher than those of the 

OPC concrete, which is advantageous to increase concrete 

tension properties. 

(Lertwattanaruk et al. 2012) [4] investigated on four types of 

waste seashells, including short-necked clam, green mussel, 

oyster, and cockle to develop a cement product for masonry 

and plastering. Incorporation of ground seashells resulted in 

reduced water demand and extended setting times of the 

mortars, which are advantages for rendering and plastering in 

hot climates. All mortars containing ground seashells yielded 

adequate strength, less shrinkage with drying and lower 

thermal conductivity compared to the conventional cement. 

The results indicate that ground seashells can be applied as a 

cement replacement in mortar mixes and may improve the 

workability of rendering and plastering mortar. 

 

2.5 Use of Rise Husk Ash 

(Kashyap et al. 2015)[2] studied on the properties of concrete in 

which cement was partially replaced with rise husk ash (RHA)  

by 5-20%. Study was conducted on M30 mix concrete. The 

optimum strength is obtained at the level of 10 % of OPC 

replaced by RHA. OPC replacement by RHA results in 

reduction of cost of production of concrete in the range of 7 to 

10%.  

(Polytechnic 2014) [7] studied on the use of RHA as a partial 

replacement of cement by 0-25%. From the investigation they 

concluded that the optimum percentage of RHA is in the range 

of 0-20%. The compacting factor values, bulk densities and 

compressive strengths of concrete were reduced as the 

percentage RHA replacement increased. 

 

3. CONCLUSION 

Today we live in the world full of development and 

enthusiastic for still more comfort and facilities. This leads to 

innovations and revolutions in each and every field, but on 

contrary it has negative impact on environment as resources 

get depleted and pollution to different natural sources are 

occurred. Reduction or reuse of waste materials as partial 

replacement in field of concrete production can have a large 

impact environment which can lead to pollution free and 

soothing surrounding. Thus as concluded from above literature 

review  more research can be done in the direction of partially 

replacing cement up to most optimum level by reusing or 

introducing waste material as its option. By use of locally 

available wastes as partial substitution at place of concrete 

ingredients, it may prove more economical than traditional 

concrete and question of dumping of such waste produced by 

different industries is also get solved. Ultimate goal is to 

produce economical and eco-friendly concrete with all desired 

properties and strength which one obtains by regular concrete 

ingredients. 
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