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Abstract— The usage of cellular light weight concrete blocks in 

civil engineering gives a best solution to building construction 

industry. CLC Blocks gives a better solution to reduce the dead 

weight of the building. This paper gives an attempt to made, The 

study on characteristic strength of CLC based on different 

proportion of their composite materials and recommend as it can 

be used in construction industry. It also gives an idea about Ratio 

and Density by which CLC may characterise according to IS-

2185 (PART-4) 2008.  
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I. INTRODUCTION 

CLC, Based on their economy, it becomes popular in recent 

years. CLC introducing best example of light weight concrete 

and gives tremendous advantages by reducing the dead weight 

of building. By introducing best result, CLC helps to 

modifying civil engineering construction in future.   

This chapter used to describe the nature for foamed 

concrete, its composition, properties and how may be used in 

civil engineering works. Cellular light weight concrete is also 

termed as foamed concrete and can vary widely based on 

different proportion. Concrete with natural aggregate like 

coarse aggregate, fine aggregate, cement having dry density 

greater than 2200 kg/m3  and introducing the highly dead load 

of structure. According to IS-2185 (PART-4) 2008, gives the 

standard for preformed foam cellular concrete blocks and 

introducing light weight concrete by density ranging from 

800-2000 kg/m3. 

Cellular light weight concrete having advantages 

particularly Economy, Reduced weight, Termite Resistance, 

Low water absorption etc. It is characterised as low 

compressive strength and highly absorption of heat and sound. 

Due to lowerdensity (Light Weight concrete) these are used to 

reduce dead weight of the structure and these CLC Blocks 

may be used as masonry units for load and non-load bearing 

walls. 

Information provided in this paper is for density between 

800 kg/m3 to 1100 kg/m3, which comes into GRADE B 

classification. 

 

 

 

II. MATERIALS AND BLOCK DIMENSIONS 

Cement 

OPC-53 grade cement is used in mixture having specific 

gravity 3.14 and confirming to IS-12269:1987. 

 

Water 

Potable water is used in manufacturing of CLC Cubes. 

Fly-Ash 

Fly ash, the bye-product from thermal power plants, is used 

which is confirming to IS-3812(PART-1). Fly ash collected 

from the NSPCL Bhilai Power Plant. 

 

Foaming Agent 

The container holding foaming agent must be kept air tight 

and under temperatures not exceeding 27oc. Once diluted in 

25 parts of potable water, the emulsion must be used soonest. 

The weight of foam should be minimum of 60 g/l. The 

foaming agent should not be brought in contact with any oil, 

fat, chemical that might harm its function.  

The nominal dimensions of the CLC Cubes are as follows 

confirming the IS-456 (2000). 

 

Length – 150 mm 

Height - 150 mm 

Width – 150 mm 

III. EXPERIMENTAL PROGRAM 

Based on their proportion, first appropriate amount of water 

and cement fed into mixer and thoroughly mix such that the 

even distribution of cement. Now based on their different 

proportion each, Fly ash is added to the mixer of water and 

cement. Mixing is continued such (Mortar slurry preparation). 

Then preparation of pre-foamed by diluted the foam agent 

with water and extracted by using foam generator and air 

compressor. Then measured amount of foam is added to the 

wet slurry and ensure foam has been completely mixed.   

 

When mixing is being completed, check the wet density of 

cellular light weight concrete at appropriate ratio. 
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After an additional mixing to get uniform consistency, the 

wet slurry of cellular concrete is pumped into assembled 

mould. The dimension of moulds is of standard cubes of size 

150×150×150 mm. The best advantage of cellular concrete is 

to free flowing characteristic enabling it to easily flow into 

corners. Moulds are leaved till 24 hour (it depends on whether 

condition of locality) and then demoulded there after cubes 

are cured for about 21 to 28 days 

 

 

IV.CLASSIFICATION OF CLC BLOCKS 

The cellular light weight concrete confirms the following 

grades based on different densities:- 

GRADE-A: - This grade confirms the load bearingunits and 

has density ranging from 1200 to 1800 kg/m3. 

GRADE-B: -This grade confirms the non-load bearing units 

and has density ranging from 800 to 1000 kg/m3. 

GRADE-C: - These are used for providing thermal insulation 

and have density ranging from 400 to 600 kg/m3. 

Therefore, CLC can be produced in a density range of 400 to 

1800 kg/m3. In CLC, the density is controlled by introduction 

of gas or foam by foam generator. 

V. COMPARISON OF TECHNICAL PARAMETERS 

 

Each ratio with different density contains 5specimens, 3 

specimens are tested for characteristic strength (compressive 

strength) and 2 specimen tested for water absorption. The 

results of CLC Cubes are tabulated below 

 

 

TABLE-I 

AVG. TEST RESULTS  

 

   RATIO  COMPRESSIVE                              

STRENGTH  (MPa) 

WATER 

ABSORPTION(%) 

    1.5:1            4.267            12.77 

2:1            3.576            12.91 

    2.5:1            2.935            13.42 

3:1            2.343            13.70 
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RATIO FOAM 

(ml) 

DENSITY 

(kg/m3) 

STRENGTH 

(MPa) 

WATER 

ABSORPTION 

(%) 

 1.5:1     300      1030       5.143   11.80 
 1.5:1     500       950       4.736   12.56 
 1.5:1     700       860       2.923   13.96 
2:1     300      1020       4.181     12 
2:1     500       940       3.885   12.71 
2:1     700       850       2.664   14.02 
2.5:1     300      1000       3.663   12.34 
2.5:1     500       930       3.219   12.96 
2.5:1     700       820       1.924   14.97 
 3:1      300       980       2.923   12.38 
 3:1     500       900       2.775   13.57 
 3:1     700       800       1.332   15.16 
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VI. RESULT 

The compressive strength of specimens is as 

 

 For ratio of 1.5:1, minimum strength is 2.923 MPa at 

density 860 kg/m3 and maximum strength is 5.143 

MPa at 1030 kg/m3density. 

 For ratio of 2:1, minimum strength is 2.664 MPa at 

density 850 kg/m3 and maximum strength is 4.181 

MPa at 1020 kg/m3 density. 

 For ratio of 2.5:1, minimum strength is 1.924 MPa at 

density 820 kg/m3 and maximum strength is   3.663 

MPa at 1000 kg/m3 density. 

 For ratio of 3:1, minimum strength is 1.332 MPa at 

800 kg/m3 density and maximum strength is 2.923 

MPa at 980 kg/m3 density. 

 

 

 

 

 

VII. DISCUSSIONS 

1. This study considered density between 800 to 1100 

kg/m3. 

2. This result shows that by increasing cement content, 

the strength is increases but it also slightly depends on 

density i.e. at 1030 kg/m3. 

3. As foam increasing by 300ml, 500ml and 700 ml for 

individual ratio like 1.5:1, the strength is decreases 

thus result shows that strength decreases as density 

decreases, from 1030 kg/m3 to 860 kg/m3. 

4. Best results of ratio (1.5:1, 2:1, 2.5:1) for density of 

Between 930 to 1050. 

5. Density below 900 does not give a satisfactory result 

for ratioof 2.5:1 and 3:1. 

6.  As well as density increasing, water absorption 

decreases in smaller percentage and strength increases. 

 

VIII. ADVANTAGES 

1. Fly-ash based Cellular light weight concrete is 

considered as environment friendly sustainable 

material produced with least energy demand. 

2.  CLC is having main advantages in building 

construction are of sound absorption, cooling in 

season (summer), termite resistance, very low water 

absorption. 

3.  Fly ash is a one of the industrial waste product that 

is not easy to dispose in nature. CLC solves the 

problem of disposal of fly ash in construction 

industry. 

4. Its significant property is to reduced weight at no 

sacrifice in strength. This enables to reduction of 

Dead load. 

 

IX. CONCLUSION 

 

The process of manufacturing cellular light weight 

considering an economical ratio based on fly-ash and 

cementso this study on cellular light weight concrete will 

helps to improve their structural property in construction 

industry. Cleaner production effort is required in India 

and hence CLC blocks may be used for construction 

purpose. The best insulating property of foam concrete is 

due to the great number of closed cavities. CLC blocks 

are used in construction industry as:- 

 Construction of partition wall. 

 Partition for heat insulation purposes. 

 Construction of hollow filled floors. 
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