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Abstract— The purpose of this study is to understand the 

benefits, properties, characteristics and impact of 

Lightweight high-grade concrete on the environment. 

According to many seismologists during the earthquake 

buildings are the main reason behind the loss of human lives. 

The earthquake forces that influence the structures and 

buildings are directly proportional to the mass of such 

structures and buildings. Therefore, to reduce the seismic risk 

reduction in the mass of the building is of utmost importance. 

One of the ways to reduce the mass and a dead load of 

structure or building is to use lightweight concrete in 

construction. Lightweight concrete reduces the dead load, 

cost of construction and also provide the equal or more 

strength than conventional concrete. 
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I. INTRODUCTION 

Concrete is one of the most common and important materials 

in the construction of buildings and civil engineering 

structures. To improve its chemical, physical and mechanical 

properties we prefer lightweight concrete. It is a concrete 

mixture made with lightweight coarse aggregate, fine 

aggregate, cement and water. Sometimes a portion of fine 

aggregate is also covered with lightweight fine aggregate. 

LWC (Lightweight Concrete) is being used for construction 

purpose for centuries and now because of its different features 

like high workability, durability, low dead weight etc. it is 

gaining popularity worldwide. 

 Unit weight of Lightweight concrete varies from 

1440 kg/m³ to 1840 kg/m³ on the other hand unit weight of 

normal concrete varies from 2240 kg/m³ to 2400 kg/m³. For 

structural applications, the minimum compressive strength 

required for concrete is more than 17.0MPa and compressive 

strength of lightweight concrete is between 17 MPa to more 

than 55 MPa. Generally lightweight concrete is 20% to 40% 

lighter than normal weight concrete which reduces structure's 

dead load and foundation costs. Structural lightweight 

concrete also resists fire better than normal weight concrete 

because of its lower thermal conductivity and its lower 

coefficient of thermal expansion. 

 Most common lightweight aggregates used in the 

preparation of lightweight concrete are expanded shale, air-

cooled blast furnace slag, clay or slate materials that are 

prepared in rotary kiln to form a porous structure. Non-

structural lightweight concrete such as cellular concrete with 

low density are made with other aggregate materials and 

higher air voids in the cement paste matrix. 

II. IMPACT OF CONCRETE ON ENVIRONMENT 

Ordinary concrete contains about 12% cement and 80% 

aggregates. For the production of cement and aggregates, 

mass mining of large quantities of raw materials is performed 

which results in extensive deforestation, erosion of topsoil. 

Different studies suggest that 5% of the total global carbon 

dioxide emitted through various human activities is produced 

by the production of Portland cement alone. Further studies 

show that in the production of a tone of concrete, the carbon 

dioxide is between 0.05 to 0.13 tons. Approximately 95% of 

the total estimated carbon dioxide emission is derived from 

the production of concrete buildings. Building sector 

accounts for 25% to 40% of final energy demand. From 

environment point of view it is one of the most costly 

materials for construction but due to its other properties like 

easily moldable, high resistance toward to fire attack, easy to 

transport, easy to work with and easy availability makes it of 

utmost importance. 

 
Fig. 1: 

 Therefore, to reduce the negative impact of concrete 

on the environment we can use green lightweight concrete in 

place of ordinary concrete. Using substitutes of cement and 

aggregates can reduce the impact of concrete industry on the 

environment. Solid waste produced from agriculture in the 

form of palm oil shell can be used in place of aggregates with 

50% lower weight compared to normal weight aggregates. 

For cementitious property in concrete, we can replace a part 

of cement with fly ash and rice husk to generate eco-friendly 

green lightweight concrete. This concrete will definitely 

reduce the negative influence of the cement production 

industry on the environment. 

III. REVIEWS BY DIFFERENT RESEARCHERS 

1) Topcu [1] and Al-Khaiat and Haque [2] reported that 

Structural lightweight concrete has applications of high 

tensile strain capacity, better strength, low thermal 

expansion coefficient, heat and sound insulation 

characteristics. Topcu [1] also suggested a reduction in 

the dead weight of a construction could result in a 

decrease in the cross section of steel reinforced columns, 

beams, plates and foundations. It is also possible to 

reduce steel reinforcement. 

2) Al-Khaiat and Haque [2] worked on lightweight concrete 

and produced a concrete cube of compressive strength 50 

MPa and fresh unit weight of 1800 kg/m³ using 500 

kg/m³ cement and 50 kg/m³ condensed silica fume. 

3) Alduaij et al. [3] studied lightweight concrete in coastal 

areas by using different unit weight aggregates including 

lightweight crushed brick (no-fines concrete). They 

obtained a lightweight concrete with 22 MPa cylinder 

compressive strength and 1520 kg/m3 dry unit weight at 

28 days. 
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4) Demirboga et al. [5] reported the results of an extensive 

laboratory study involving the evaluation of the effect of 

expanded perlite aggregate and mineral admixtures on 

the compressive strength of low-density concretes. They 

concluded that the addition of mineral admixtures 

increased the compressive strength of concrete produced 

with lightweight expanded perlite aggregate. 

5) Rossignolo et al. [4] reported the results of SLWC made 

with expanded clay. In their study, the amount of cement 

varied from 440 to 710 kg/m3. They reported that the 28 

days moist cured compressive strength and the dry unit 

weight varied from 39.5 to 53.6 MPa and from 1460 to 

1605 kg/m3, respectively. 

6) Altun and Haktanir [6] suggested that SLWC and 

ordinary concrete can be used together in composite 

reinforced concrete members. The composite reinforced 

concrete consists of two layers, the lower being cast as 

ordinary concrete and the upper as a layer of SLWC, both 

of which are placed in the fresh phase, the SLWC 

overlying the NWC. They reported that the composite 

reinforced concrete elements behave similarly to normal 

reinforced concrete elements, with the advantage of a 

substantial reduction in dead weight. 

IV. ADVANTAGES OF LIGHTWEIGHT CONCRETE 

1) Reduces the dead load of the building. 

2) Easy to handle and hence reduces the cost of 

transportation and handling. 

3) Improves the workability. 

4) Relatively low thermal conductivity 

5) Comparatively more durable. But less resistant to 

abrasion. 

6) Has applications in pre-stressed concrete, high rise 

buildings & shell roofs. 

7) Good resistance to freezing & thawing action when 

compared to conventional concrete. 

8) Helps in the disposal of industrial wastes like fly ash, 

clinker, slag etc. 

V. PROPERTIES OF LIGHTWEIGHT AGGREGATES  

1) Pumice and Scoria are volcanic rocks having densities 

between 500 kg/m3 to 900 kg/m3. 

2) Natural aggregates have good insulating properties but 

subjected to high absorption and shrinkage. 

3) Lightweight aggregates have higher apparent specific 

gravity than conventional aggregates. 

4) Lightweight aggregates have a tendency to absorb more 

water than conventional aggregates. 

5) In case of RCC structures, increase the cover by 10mm 

extra, to avoid corrosion steel. 

6) Lightweight aggregates have a harsh surface. Add 

pozzolanic materials to improve workability. 

VI. CONCLUSION 

Lightweight concrete has the potential to be utilized in place 

of conventional concrete to reduce the seismic risk and make 

concrete more eco-friendly. Based on the research findings, 

the strength of lightweight concrete can be achieved more 

than 55 MPa, more green concrete can be produced by 

replacing some part of cement by fly ash and some part of 

aggregates by palm oil shell. Lightweight concrete is used for 

both structural and non-structural purpose. It is generally up 

to 40% lighter and reflects better physical, chemical and 

mechanical properties than ordinary concrete. Due to its 

properties, this concrete will gain more popularity. 
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