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Abstract— Green concrete is a revolutionary topic in the 

history of concrete industry. This was first invented in 

Denmark in the year 1998. Green concrete has nothing to do 

with color. It is a concept of thinking environment into 

concrete considering every aspect from raw materials 

manufacture over mixture design to structural design, 

construction, and service life.  This paper summarizes 

the various efforts underway to improve the environmental 

friendliness of concrete to make it suitable as a “Green 

Building” material. Foremost and most successful in this 

regard is the use suitable substitutes for Portland cement, 

especially those that are byproducts of industrial processes, 

like fly ash, ground granulated blast furnace slag, and silica 

fume. Also efforts to use suitable recycled materials as 

substitutes for concrete aggregate are gaining in importance, 

such as recycled concrete aggregate, post-consumer glass, 

tires, etc. 
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I. INTRODUCTION 

Green concrete has nothing to do with color. It is a concept 

of using eco-friendly materials in concrete, to make the 

system more sustainable. Green concrete is very Often and 

also cheap to produce, because for example, waste products 

are used as a partial substitute for cement, charges. The size 

of construction industry all over the world is growing at 

faster rate. The huge construction growth boosts demand for 

construction materials. Aggregates are the main constituent 

of concrete. Due to continuously mining the availability of 

aggregates has emerged problems in recent times. To 

overcome this problem, there is need to find replacement to 

some extent. Nowadays, there is a solution to some extent 

and the solution is known as “Green Concrete”. . It is a 

concept of thinking environment into concrete considering 

every aspect from raw materials structural design, 

construction, and service life. 

II. GREEN CONCRETE & USES 

Today the word green is not just limited to color; it 

represents the environment, which is surrounding us. 

Concrete which is made from concrete wastes that 

are eco-friendly are called as “Green concrete”. 

The other name for green concrete is resource 

saving structures with reduced environmental impact for e.g. 

Energy saving, co2 emissions, waste water. 

“Green concrete” is a revolutionary topic in the 

history of concrete industry. This was first invented in 

Denmark in the year 1998 by Dr. WG. 

Concrete wastes like slag, power plant wastes, 

recycled concrete, mining and quarrying wastes, waste 

glass, incinerator residue, red mud, burnt clay, sawdust, 

combustor ash and foundry sand. 

Green Concrete is a term given to a concrete that 

has had extra steps taken in the mix design and placement to 

insure a sustainable structure and a long life cycle with a 

low maintenance surface. E.g. Energy saving, CO2 

emissions, waste water. 

The goal of the Centre for Green Concrete is to 

reduce the environmental impact of concrete. To enable this, 

new technology is developed. The technology considers all 

phases of a concrete construction’s lifecycle, i.e. structural 

design, specification, manufacturing and maintenance, and it 

includes all aspects of performance, i.e. 

 Mechanical properties (strength, shrinkage, creep, static 

behaviour etc.) 

 Fire resistance (spelling, heat transfer etc.) 

 Workmanship (workability, strength development, 

curing etc.) 

 Durability (corrosion protection, frost, new 

deterioration mechanisms etc.) 

 Thermodynamic properties (input to the other 

properties) 

III. GREEN CONCRETE MATERIALS 

Aggregate contents have direct and far-reaching effect on 

both the quality and cost of concrete. Unlike water and 

cement, which do not alter in any particular characteristic 

except in the quantity in which they are used, the aggregate 

component is infinitely variable in terms of shape, size and 

grading etc. With coarse aggregates graded infractions 

between 5mm and 40mm, differences in particle shape and 

surface texture affect the bulk void content and frictional 

properties of concrete. Generally the requirement of course 

aggregate in concrete is more than 50%. Similarly sand 

required is about 30%. They contribute in large quantity so 

its availability and effect on environment must be carefully 

examined. Following source of coarse aggregate are 

discussed: 

1) Fresh Local Aggregate 

2) Recycled Demolition Waste Aggregate 

3) Recycled Concrete Material (RCM) 

4) Blast Furnace Slag (BFS) 

A. Fresh Local Aggregate: 

Many places there are stone quarry available. Though these 

may not be of high quality stone like granite, basalt, 

Dolomite etc. but they may be of little lower quality. These 

can be used in making concrete with the help of appropriate 

mix design - may be for lower characteristic strength. 
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B. Recycled Demolition Waste Aggregate: 

Construction industry produces huge waste called 

demolition waste or MALWA. It is estimated that per capita 

waste generation (including Municipal waste) generally 

range from 0.4 to 0.8 Kg per day per person. The waste 

contributes to greenhouse gas emissions and thus waste 

prevention and/or its recycling will reduce greenhouse gases 

and methane gas emissions etc. Therefore, for sustainability 

of resources, it is necessary that all waste must be 

scientifically managed. The waste distribution shows that 

there is about 50% demolition waste in the dump. In order to 

have sustainability of resources this demolition waste must 

be recycled and used. 

C. Recycled Concrete Material (RCM) 

Recycled Concrete Material (RCM), also known as crushed 

concrete is similar to demolition waste. Primary sources of 

RCM are demolition of existing concrete pavement, 

building slabs & foundations, bridge structures, curb and 

gutter and from commercial or private facilities. This 

material is crushed by mechanical means into manageable 

fragments. The resulting material is in the form of Coarse 

Aggregate. Comprised of highly angular conglomerates of 

crushed quality aggregate and hardened cement, RCM is 

rougher and more absorbent than its virgin constituents. 

D. Blast Furnace Slag (BFS): 

In India more than 10 million tons of Blast Furnace Slag is 

produced every year and it is increasing with the increase in 

steel production. Blast furnace slag is a waste product from 

the manufacture of pig iron. Iron ore, as well as scrap iron, 

is reduced to molten state by burning coke fuel with fluxing 

agents of limestone and dolomite. Blast furnace slag is a 

non-metallic co-product produced in the process of steel 

production. BFS consists primarily of silicates, aluminates, 

silicates, and calcium alumina-silicates. 

Crushed Air-Cooled Blast Furnace Slag may be 

broken down as typical aggregate with the help of 

processing equipment to meet gradation specifications. 

Thus, blast furnace slag can be available as an aggregate as 

construction materials and acceptable as coarse or fine 

aggregate for use in green Concrete. 

IV. FINE AGGREGATE (SAND): 

Following source of Fine aggregate are normally used. 

Some are discussed here: 

1) Fresh River Sand 

2) 2. Manufactured Sand 

3) 3. Recycled Glass aggregate. 

4) 4. Blast Furnace Slag (BFS) 

A. Manufactured Sand For Concrete: 

Sand is generally obtained from river bed. However, sand 

can also be manufactured after crushing stone from rocks. 

This process is similar to getting crushed coarse aggregate. 

Infect after crushing rock stone for coarse aggregate and 

sieving it on set of sieves between 40 - 6 mm size, the 

remaining portion passing through 6 mm is called stone 

dust. This can also be said to be a byproduct of 

manufacturing coarse aggregate. Such product or stone dust 

is generally in cubical form and depend on the type of rock 

being crushed and can be called manufactured sand. 

B. Natural Sand vs. Manufactured Sand: 

Natural sand often contains undesirable minerals and clays, 

and the effect of these materials on both the fresh and the 

hardened concrete can be extremely harmful. For example, 

the effect of clay particles in fresh concrete is obvious, as 

the particles absorb disproportionate volume of water and 

hence swell to many times their original size. This swelling 

occupies a volume in the cement paste in its fresh state. 

When it hardens, the clay particles contract and leave 

minute voids which intern increase the shrinkage and 

permeability. This in turn reduces the concrete's chemical 

resistance and compressive strength. The use of 

manufactured sand, however, reduces the risk of impurities. 

It has been proven that about 20kg of cement can be saved 

for every cubic meter of concrete that is made by replacing a 

poorly shaped aggregate with cubical aggregate. In addition, 

both compressive strength and flexural strength are 

improved by using cubical aggregates, which also increases 

workability and reduces bleeding and shrinkage. The impact 

of the physical characteristics of the sand used in the 

concrete mix is even greater than that of the coarse 

aggregate fractions, both in the concrete’s plastic and 

hardened states. 

C. Recycled Glass Aggregate: 

Glass is formed by super cooling a molten mixture of sand 

(silicon dioxide), soda ash (sodium carbonate), and/or 

limestone to form a rigid physical state. Glass aggregate is a 

waste product of recycled mixed glass from manufacturing 

and post-consumer waste. Glass aggregate, also known as 

glass cullet, is 100 percent crushed material that is generally 

angular, flat and elongated in shape. This fragmented 

material comes in variety of colors or colorless. The size 

varies depending on the chemical composition and method 

of crushing. When glass is properly crushed, this material 

exhibits fineness modulus & coefficient of permeability 

similar to sand. It has very low water absorption. High 

angularity of this material, compared to rounded sand, 

enhances the stability of concrete mixes. Such material can 

be easily used in concrete construction as fine aggregate and 

give better cohesive mix which will save on the 

consumption of cement. 

D. Blast Furnace Slag (BFS): 

Blast furnace slag is described above under coarse 

aggregate. Here if blast furnace slag may be broken down as 

typical fine aggregate also with the help of processing 

equipment to meet gradation specifications. Thus it can be 

available as fine aggregate also as construction materials 

and acceptable for use in green Concrete. 

V. PARTIAL REPLACEMENT OF CEMENT WITH FLY ASH: 

Fly ash is a by-product produced during the operation of 

coal-fired power plants. The finely divided particles from 

the exhaust gases are collected in electrostatic precipitators. 

These particles are called Fly ash. Grey to black represents 

increasing percentages of carbon, while tan color is 

indicative of lime and/or calcium content. Fly ash particles 
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are very smooth and quite spherical in shape. These particles 

range from 1 to150 m in diameter. Based on its composition, 

fly ash is classified into two groups: ASTM Class C or high 

calcium fly ash and ASTM Class F or low calcium fly ash 

are the two categories of fly ash. 

A. Use of Fly ash & Economic Impact: 

Fly ash can be used as part replacement of Cementing 

Concrete. Finer the fly ash, better is its reactivity and lesser 

is its water requirement. Fly ash particles finer than 10 

microns get adsorbed on cement particles giving a negative 

charge causing dispersion of cement particle flocks, thereby 

releasing the water trapped within the cement particle flocks 

and improves workability. 

B. Advantages of Using Fly Ash in Concrete: 

 Utilization of fly ash as a part replacement of cement or 

as a mineral admixture in concrete saves on cement and 

hence the emission ofCO2. 

 Use of good quality fly ash in concrete has shown 

remarkable improvement in durability of concrete, 

especially in aggressive environment. 

 Some of the technical benefits of the use of fly ash in 

Green Concrete are: 

1) Higher ultimate strength 

2) Increased durability 

3) Improved workability 

4) Reduced bleeding 

VI. SILICA FUMES: 

Silica fume is a by-product of producing silicon metal or 

ferrosilicon alloys. One of the most beneficial uses for silica 

fume is in concrete. Because of its chemical and physical 

properties, it is a very reactive pozzolan. Concrete 

containing silica fume can have very high strength and can 

be very durable. Silica fume is available from suppliers of 

concrete admixtures and, when specified, is simply added 

during concrete production. Placing, finishing, and curing 

silica fume concrete require special attention on the part of 

the concrete contractor. 

High-strength concrete is a very economical 

material for carrying vertical loads in high-rise structures. 

Until a few years ago, 6,000 psi concrete was considered to 

be high strength. Today, using silica fume, concrete with 

compressive strength in excess of 15,000 psi can be readily 

produced. 

Silica fume for use in concrete is available in wet 

or dry forms. It is usually added during concrete production 

at a concrete plant. Silica fume-concrete has been 

successfully produced in both central-mix and dry-batch 

plants. Assistance is readily available on all aspects of 

handling silica fume and using it to produce consistent, 

high-quality concrete. 

VII. USE OF MARBLE POWDER 

Marble as a building material especially in palaces and 

monuments has been in use forages. However the use is 

limited as stone bricks in wall or arches or as lining slabs in 

walls, roofs or floors, leaving its wastage at quarry or at the 

sizing industry generally unattended for use in the building 

industry itself as filler or plasticizer in mortar or concrete. 

The result is that a theme which is 40% of total marble 

quarried has reached as high as millions of tons. This huge 

unattended mass of marble waste consisting of very fine 

particles is today one of the environmental problems around 

the world (Corinaldesi et al., 2010). One of the logical 

means for reduction of the waste marble masses calls for 

utilizing them in building industry itself. Some attempts 

have been made to find and assess the possibilities of using 

waste marble powder in mortars and concretes and results 

about strength and workability were compared with control 

samples of conventional cement sand mortar/concrete. 

VIII. THE PROPERTIES OF GREEN CONCRETE ARE 

A. Workability 

This is defined as the ease with which concrete can be 

compacted fully without segregating and bleeding. It can 

also be defined as the amount of internal work required to 

fully compact the concrete to optimum density. The 

workability depends upon the quantity of water, grading, 

shape and the percentage of the aggregates present in the 

concrete. 

Workability is measured by 

1) The slump observed when the frustum of the standard 

cone filled with concrete is lifted and removed. 

2) The compaction factor determined after allowing the 

concrete to fall through the compaction testing machine. 

3) The time taken in seconds for the shape of the concrete 

to change from cone to cylinder when tested in Vie-Bee 

consist meter. 

B. Segregation 

Separation of coarse particles from the green concrete is 

called segregation. This may happen due to lack of 

sufficient quantity of finer particles in concrete or due to 

throwing of the concrete from greater heights at the time of 

placing the concrete. Because of the segregation, the 

cohesiveness of the concrete is lost and honey combing 

results. Ultimately it results in the loss of strength of 

hardened concrete. Hence utmost care is to be taken to avoid 

segregation. 

C. Bleeding 

This refers to the appearance of the water along with cement 

particles on the surface of the freshly laid concrete. This 

happens when there is excessive quantity of water in the mix 

or due to excessive compaction. Bleeding causes the 

formation of pores and renders the concrete weak. Bleeding 

can be avoided by suitably controlling the quantity of water 

in the concrete and by using finer grading of aggregates. 

D. Harshness 

Harshness is the resistance offered by concrete to its surface 

finish. Harshness is due to presence of lesser quantity of fine 

aggregates, lesser cement mortar and due to use of poorly 

graded aggregates. It may result due to insufficient quantity 

of water also. With harsh concrete it is difficult to get a 

smooth surface finish and concrete becomes porous. 
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IX. ADVANTAGES & DISADVANTAGES OF GREEN CONCRETE 

A. Advantages 

 Much change is not required for the preparation of 

green concrete compared to conventional concrete. 

 Reduces environmental pollution. 

 Have good thermal and acid resistance. 

 Compressive and split tensile strength is better with 

some materials compared to conventional concrete. 

 Reduces the consumption of cement overall. 

 Green concrete is economical compared to conventional 

concrete. 

 Green concrete having better workability than 

conventional concrete. 

B. Disadvantages 

 Structures constructed with green concrete have 

comparatively less. 

 Life than structures with conventional concrete. 

 Compressive strength and other characteristics are less 

compared to conventional concrete. 

 Water absorption is high. 

 Shrinkage and creep are high compared to conventional 

concrete. 

 Flexural strength is less in green concrete. 

C. Limitations 

Although Green Concrete seems very promising to an 

environment friendly sustainable development, the cardinal 

concern is its durability. Refutations are being made 

constantly raised regarding the service life of structures 

made with Green Concrete. Further split tensile strength of 

Green concrete has been found much less than that of 

conventional concrete. Another challenge before green 

Concrete is that of a market until the properties of Green 

Concrete are at par with the conventional concrete, Green 

Concrete is unlikely to find many customers. 

Several researches have argued that Green 

Concrete may be durable by using stainless steel 

reinforcements but prediction is that by using stainless steel, 

the cost of the concrete increases considerably. Even after 

this Green Concrete are notes durable as conventional 

concrete. 

The limitations of Green Concrete can be summarized as 

follows:- 

 By using stainless steel, cost of reinforcements 

increases 

 Structures constructed with Green Concrete have 

comparatively less life. 

 Split tensile strength is less than the conventional 

concrete. 

 Not as durable as conventional concrete. Given these 

limitations coupled with urgent need of reduction in 

greenhouse gas emission, has sparked off a number of 

researches across the globe to make Green Concrete 

more durable and bring it up to the mark of 

conventional concrete. 

X. SCOPE OF GREEN CONCRETE 

Green Concrete is a revolutionary topic in the history of 

concrete industry. Concrete is an indispensible entity for a 

developing country like India which desperately needs 

continuously expanding infrastructure. India is the second 

largest producer of cement in the world. Further India would 

be facing an exponential growth in the concrete demand by 

2011 (Schumacher, 1999).Being produced in voluminous 

quantities in India, the concrete industry has a considerable 

part in the net CO2 emission of the country. The 

netCO2emissions from the construction agencies are greater 

than any other industry. In order to act in a responsible 

manner towards a sustainable development of the nation, 

Green Concrete is the need of the hour. India being a 

developing country produces concrete in large quantities 

which resulting huge volume of CO2 being emitted in the 

atmosphere each year. Thus we can deduce that for greener 

future, India needs to adopt Green Concrete into practice as 

soon as possible. The other advantageous factor is the 

economy. As Green Concrete is made with concrete wastes 

and recycled aggregates which are cheaper than the 

conventional substitutes, and also with most of the industries 

facing problems with their waste disposal, put it out of 

question to discard it. Thus the scope for Green concrete can 

be summarized as follows:- 

 Green concrete is a revolutionary topic in the history of 

concrete industry. 

 As green concrete is made with concrete wastes it does 

take more time to come in 

 India because industries having problem to dispose 

wastes. 

 Also having reduced environmental impact with 

reduction in CO2 emission. 

XI. CONCLUSION 

The overview of the present state of affairs regarding 

concrete types with reduced environmental impact has 

shown that there is considerable knowledge and experience 

on the subject. The Danish and European environmental 

policies have motivated the concrete industry to react and 

will probably also motivate further development of the 

production and use of concrete with reduced environmental 

impact. The somewhat vague environmental requirements 

that exist have resulted in a need for more technical 

requirements and most important goal is to develop the 

technology necessary to produce and use resource saving 

structures i.e. Green Concrete. This applies to structural 

design, specification, manufacturing, performance, 

operation and maintenance. 

 There is significant potential in waste materials to 

produce green concrete. 

 The replacement of traditional ingredients of concrete 

by waste materials and by products gives an opportunity 

to manufacture economical and environment friendly 

concrete. 

 Partial replacement of ingredients by using waste 

materials and admixtures shows better compressive and 

tensile strength, improved sulphate resistance, 

decreased permeability and improved workability. 
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 The cost per unit volume of concrete with waste 

materials like quarry dust is lower than the 

corresponding control concrete mixes. 

 A detail life cycle analysis of green concrete by 

considering various parameters is very much necessary 

to understand the resultant concrete properties 
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