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Abstract: In India different waste are generated form the 

different industrial, mining, and agricultural process. This 

waste causing major environment problem due to lager area 

required for their disposal. There are many scope to use 

such waste or by-product in many construction materials by 

recycling them. Brick is the most common building material 

widely used in construction. By using solid waste in the 

cement brick enhance the physical and mechanical 

properties of the cement brick. This study is conducted to 

identify the different uses of solid waste in cement brick. 

Keywords: Cement brick, Solid waste, Environment Problem, 

Ecofriendly 

1. Introduction 

Brick is the most important building material used in the 

construction. The use of the natural soil are increased as the 

brick is the important material in construction which increases 

the environmental degradation. The use of the cement brick 

increases the use of natural resources like sand which also 

causing the environmental degradation. So the uses of 

different solid waste or a byproduct reduces the use of natural 

resources and also reduce the environmental degradation. And 

it also reduces the cost of the materials and gives the 

ecofriendly material. 

2. Critical Literature Review 

The following are the review papers on the use of solid waste 

in production of brick: 

 

Poon et al. (2002) studied the use of recycled aggregate from 

construction and demolition waste in production of concrete 

block and paver blocks with OPC cement and fly ash. Tests 

are carried out for the brick and blocks with and without 

recycled aggregate to determine the physical and mechanical 

properties. Test give the result by replacing recycled 

aggregate by coarse and fine aggregate at 25%, 50% and 

100% gives acceptable compressive strength of the brick and 

block. But the increase in replacement reduces the 

compressive strength. By replacing 50% coarse and fine 

aggregate gives compressive strength 16.7 MPa and 100% 

replacement gives Flexural Strength 1.99 MPa. [1]   

 

Balasubramanian et al. (2006) examined the use of textile 

effluent treatment plant (ETP) sludge in different building 

materials. Textile sludge sample are collected from the 

southern part of India. From the test the physical and chemical 

and engineering properties of textile sludge are studied. Test 

are conducted for application of use of textiles sludge as 

partial replace by cement up to 30%  for structural and non 

structural uses. Test are conducted as per the bureau of Indian 

standards as well as BSI 1197:1955 And ASTM standards 

1981. From the test 20% replacement of cement by of textile 

effluent treatment plant (ETP) sludge gives compressive 

strength 4 MPa and water absorption is 7.5% for solid blocks. 

[6] 

 

Paki Turgut et al. (2008) investigated low cost and light 

weight composite brick with crumb rubber to improve thermal 

resistance. Sand are replace by crumb rubber at 10%, 20%, 

30%, 40%, 50%, 60%, 70% for brick. From the test it is found 

that Compressive strength, flexural strength, unit weight and 

water absorption are as per the international standards. It is 

observe that high level replacement of crumb rubber with sand 

does not allow sudden brittle failure. By replacing 10% sand 

with crumb rubber gives compressive strength 25.1 MPa, 

flexural Strength 4.94 MPa and water absorption is 3.81% 

Crumb rubber also help to improve the insulation by 5%-11% 

and it depends on the amount of crumb rubber used. Crumb 

rubber also reduce the unit weight by 29%. [13] 

 

Aukour (2009) examined the possibility of use of marble 

sludge in building materials. From the experiment it is found 

that the use of marble sludge in cement brick gives good 

compressive strength. From the test the 100% use of marble 

sludge in cement brick gives the water absorption 7% and 

compressive strength is 7.8 N/mm2 after 28 days. [5] 

 

Ismail et al. (2010) tested cement brick by replacing natural 

sand by demolition waste of building at 0%, 25%, 50%, 75%, 

100%. The compressive strength, flexural strength, density, 

and water absorption test is carried out for cement brick. By 
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replacing 50% natural sand with demolition waste of building 

gives compressive strength 20.98 N/mm
2
, flexural strength 5.4 

N/mm
2
, density of cement brick is 2067.6 kg/m

3 
and water 

absorption is 9.33%. From the test it is found that the use of 

demolition waste of building in cement brick improve the 

properties of cement brick.  [16]     

 

Partheeban P et al. (2010) examined the possibility of use of 

granite powder in concrete by replacing sand. Cement are 

partially replace by fly ash, silica fume and blast furnace slag. 

Sand are replace by granite powder at 0%, 25%, 50%, 75% 

and 100%. The cement is replace by 7.5% silica fume, 10% 

fly ash, 10% blast furnace slag and 1% superplasticiser. They 

found that the replacement of granite powder by sand in 

concrete gives good mechanical properties such as 

compressive strength, split tensile strength. Sand are replace 

by granite powder at 25% gives compressive strength 48 MPa 

and split tensile strength 43MPa. [18] 

 

Raut et al. (2011) carried out the review for development of 

brick from various waste like paper processed residues, 

cigarettes buts, fly ash- lime gypsum, cotton waste, limestone 

powder waste, textile effluent treatment plant, Organic 

residue, Kraft pulp residue, and recycled sludge welding flux 

which are generated from different industrial and agricultural 

process. The water absorption and compressive strength of 

brick are observed and it concluded that brick develop from 

the paper processing residues and paper pulp waste gives 

more compressive strength and it is greater than 12 times than 

minimum criteria recommended by Indian standard 

IS1007:1992. [17]      

 

Rania et al. (2011) examined the physical and mechanical 

properties of bricks using recycled marble and granite waste 

of different sizes. Coarse and fine aggregates are replace with 

recycled marble and granite waste at 0%, 10%, 20%, 30%, 

40%. The compressive strength and water absorption are 

carried out for brick. From the test, 10% replacement of 

coarse and fine aggregate with marble and granite waste gives 

compressive strength 43.48 MPa and water absorption is less 

than 8%. [15] 

 

Dina M. Sadek (2011) examined the physical and mechanical 

properties of solid cement bricks by replacing aggregate by 

crushed clay brick. In this four series of mixtures with cement 

content 100, 150, 200 and 300 kg/m3 were prepared. For each 

series the natural fine aggregate, coarse aggregate or both are 

replace by crushed clay brick aggregate by volume at 0%, 

50%, and 100%. In his study it is found that natural aggregate 

has high specific gravity and unit weight compared to crush 

clay brick. Crushed clay brick aggregate has high water 

absorption and strength compared to natural aggregates. So 

the unit weight and waster absorption of solid cement brick 

increases with increase in crushed clay brick. The 

compressive strength of solid bricks are increases with 

increases in unit weight. From the test it is found that the 50% 

replacement of aggregate with crushed clay brick gives 

compressive strength 200 kg/cm
2
 and water absorption is 5%. 

[2] 

 

Kartini et al. (2012) tested cement brick by replacing sand 

with quarry dust at 0%, 10%, 15%, 20%, 30%, 40% and with 

rice husk at 2%, 4%, 6%, and 8% and with kenaf powder at 

3%, 5%, 7%, 10%, and 15%. The compressive strength and 

water absorption is carried out for the cement brick. From the 

test it is found that the 40% replacement of sand with quarry 

dust gives the compressive strength 40.50 N/mm
2
 and water 

absorption is 6.67%. By replacing sand with rice husk at 2% 

gives compressive strength 20.40 N/mm
2
 and water 

absorption is 5.28%. By replacing sand with kenaf powder at 

3% gives compressive strength 25 N/mm
2
 and water 

absorption is 4.59%. In his investigation it is found that the 

increases in the rice husk and kenaf powder reduces the 

compressive strength of the cement brick. [7]     

 

G. Prince Arulraj et al. (2013) examined the use and effect 

of granite powder on the strength of the concrete. Sand are 

partial replace by granite powder waste in concrete. Sand  are 

replace by granite powder waste by weight at various 

percentages 0%, 5%, 10%, 15%, 20% and 25%. From the 

experiment the strength of the concrete increase by using 

granite powder waste. From the test it is found that 15% 

replacement gives the compressive strength 32.20 MPa and 

split tensile strength 2.95 MPa. [3] 

 

Chavhan et al. (2014) conducted a test for compressive 

strength and split tensile strength of concrete using marble 

powder. Compressive strength of concrete increases with 

increase marble powder in concrete. In the concrete sand are 

replace with marble powder at %, 5%, 10%, 15%, 20%, 25%, 

30%, 35%, 40%, 45%, and 50%. From the test, the 

compressive strength of concrete for 45% use of marble 

powder is 34.08 MPa and split tensile strength 5.86 MPa. [14]   

 

Kannan et al.  (2014) studied the optimum usage of different 

percentages of quarry dust as a partial replacement of fine 

aggregates. They select the ratio of quarry dust to sand is 

100:0, 90:10, 80:20, 70:30, 60:40 & 0:100 for M20 grade. 

Concrete is cast and test for compressive strength, split tensile 

strength and flexural strength. The optimum result for mix is 

gain for ratio 60:40 for quarry dust to sand so that the 

optimum replacement of quarry dust is 60%. By replacing 

sand with quarry dust at 60% gives compressive strength  

37.74 MPa, split tensile strength 5.78 MPa and flexural 

strength 10.81 MPa. [8] 

 

Swarna et al. (2014) investigated the use of tannery sludge, 

quarry dust and cement in cement brick in different 

proportion. In cement brick the cement is replace with tannery 

sludge at 20%, 30% and sand are replace with quarry dust up 
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to 100%. From the test it is found that the optimal proportion 

is the use of tannery sludge 20%, Quarry dust 50% and 

cement 30% in cement brick gives compressive strength 6 

N/mm² and water absorption is 10%. It can be applicable to 

structural applications. By using the sludge in to brick 

production found way to disposal of toxic sludge of tannery 

industry. [12] 

 

Lokeshwari M et al. (2016) proved that use of granite fines 

in mardini pressed soil block in some proportion which gives 

much more compressive strength as compared to conventional 

block and the strength is increase about 120%. Replacing 50% 

of fine aggregates by granite fines in M15 and M20 grade 

increase compressive strength by 58.73% and 11.80% 

respectively. As per the IS 1905 (1987) a block to be used as a 

masonry unit should possess a minimum compressive strength 

of 3MPa and the compressive strength of the block are greater 

than 3 MPa for all combinations.  So, Granite fines can be 

used to produce alternative building materials in different 

building products like paver blocks, tiles, rigid pavements etc. 

[10] 

 

K. Shyam Prakash et al. (2016) investigated use of quarry 

dust as fine aggregate in concrete. In concrete sand are replace 

with quarry dusk at 0%, 20%, 25%, 30%, 40%, 50%, 60%, 

70%, 80%, 90%, 100%. By replacing 40% fine aggregate by 

quarry dust gives maximum strength than normal concrete and 

compressive strength also find out for various percentage and 

grade of concrete with quarry dust. The compressive strength 

is 48.59 N/mm
2
 achieved by replacement of sand with quarry 

dust at 40%. [9] 

 

Manpreet Singh et al. (2016) used marble waste slurry in 

concrete brick. Marble slurry replace natural sand at 75 to 

90%. From the test the compressive strength is 9.32 N/mm
2
 

and water absorption is 12% achieved for 90% replacement of 

natural sand with marble slurry. For all combination the 

compressive strength is 7 to 10 N/mm
2
 and water absorption 

is 12%-15% and it is as per the Indian and American 

standards. The cost of concrete brick is reduce up to 10% 

compared to normal brick. [11] 

 

Gaur et al. (2017) studied the effects of partial replacement 

of cement with ground-granulated blast-furnace slag at 20% 

and fine aggregate by marble slurry at 0%, 8%, 16%, 24%, 

32%, and 40% in concrete. The compressive strength is 

carried out for the different proportion. From the test, for 

concrete with 20% ground-granulated blast-furnace slag and 

32% replacement of sand by marble slurry gives compressive 

strength 38.69 N/mm
2
. [4]  

Chemical properties are as shown in table 1. 

3. Conclusion 

Based on the critical literature review the following 

conclusions are made:  

[1] Use of the quarry dust as a replacement of fine aggregate 

in concrete gives more compressive strength than normal 

concrete. 

[2] Replacement of crumb rubber lightweight composite brick 

which improved the compressive strength, flexural strength, 

splitting strength, and reduce unit weight. 

[3] 100% use of marble sludge in cement brick gives water 

absorption 7% and compressive strength 7.8 N/mm2. 

[4] Use of the demolition waste of building in cement bricks 

gives acceptable compressive strength and increase the 

flexural strength. 

[5] Use of marble and granite waste in bricks improve the 

physical and mechanical properties.  
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Table 1: Chemical Properties 

 

 

 

Chemical 

properties 

(%) 

Author / Materials 

Poon et 

al. 

Arulraj et 

al. 

Chavhan et 

al. 

Gaur et al. Aukour et 

al. 

Demirel et 

al. 

Rania et al. 

Fly ash Granite 

Powder 

Marble 

powder 

Ground-

granulated 

blast-furnace 

slag 

Marble 

slurry 

Marble 

Slurry 

Marble 

Dust 

Marble 

waste 

Granite 

waste 

SiO2 56.79 72.04 4.99 30-36 11.38 1.69 28.35 0.57 69.88 

Fe2O3 5.31 1.22 1.09 0.8-3.0 1.10 0.21 9.70 0.11 7.73 

Al2O3 28.21 14.42 1.09 18-25 1.09 1.04 0.42 0.16 12.21 

CaO <3 1.82 32.23 30-34 28-35 49.07 40.45 55.26 3.17 

MgO 5.21 0.71 18.94 06-10 10-14 4.47 16.25 0.2 0.07 

SO3 0.68 - 0.02 0.1-0.4 0.008 - - 0.06 0.05 

K2O - 4.12 0.91 - - - -  3.65 

Na2O - 3.69 0.63 - - - - 0.05 3.00 

ZrO2 - - - - - - - 0.01 - 

P2O5 - - - - - - - 0.02 0.03 

SrO - - - - - - - 0.03 - 

CL - - - - - -  0.01 0.01 

Loss of Ignition - - 40.63 - 35-40 43.46 - 43.52 - 
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The following table 3 shows the literature review papers and its comparison. 

Table 3: Literature Review Papers and its Comparison 

No. Author / year Replacement Percentage 

replacement 

Test Optimization/ result 

Material With 

1 Poon et al. (2002) Cement, 

Coarse and 

fine 

aggregate 

Fly ash, 

construction and 

demolition 

 (C & D) waste 

0%, 25%, 50%, 

75%, 100% 

Compressive 

strength, Flexural 

strength 

50% replacement gives 

Compressive strength 16.7 

MPa. 

100% replacement gives 

Flexural 

Strength 1.99 MPa. 

2 Balasubramanian et 

al. (2006) 

Cement Textile effluent 

treatment plant 

(ETP) sludge 

10%, 20%, 30% Compressive 

strength, water 

absorption, 

Efflorescence 

20% replacement 

Compressive strength is 4 

MPa water absorption is less 

than 10% and efflorescence 

is nil 

3 Paki Turgut et al. 

(2008) 

Sand Crumb rubber 10%, 20%, 

30%, 40%, 

50%, 60%, 70% 

Compressive 

strength, Water 

absorption, Flexural 

Strength 

10% replacement gives 

compressive strength 25.1 

MPa, Flexural 

Strength 4.94 MPa. Water 

absorption 3.81% 

4 Ismail et al. (2010) Sand Demolition waste 

of building 

0%, 25%, 50%, 

75%, 100% 

Density, 

Compressive 

strength, Water 

absorption, Flexural 

Strength 

100% replacement gives 

density 1961.6 kg/m3 , 

50% replacement gives 

compressive strength 20.98 

N/mm2, flexural strength 5.4 

N/mm2, 50% replacement 

gives water absorption 9.33% 

5 Partheeban P et al. 

(2010) 

Sand 

 

 

 

Cement 

Granite powder 

 

 

Fly ash, Silica 

fume, 

Slag 

0%, 25%, 50%, 

75%, 100% 

 

10% 

7.5% 

10% 

 

Compressive 

strength, Split 

tensile 

25% replacement gives 

compressive strength 48 MPa 

and split tensile strength 

43MPa 

6 Demirel et al. (2010) Sand Marble dust 0%, 25%, 50%, 

100% 

 

Compressive 

strength, Unit 

weight, Porosity 

100% replacement gives 

compressive strength 63.30 

MPa, unit weight 2305 kg/m3 

and porosity is 6.596% 

7 Rania et al. (2011) Coarse and 

fine 

aggregate 

Marble and granite 

waste 

0%, 10%, 20%, 

30%, 40% 

Compressive 

strength, Water 

absorption 

10% replacement gives 

Compressive strength 43.48 

MPa 

Water absorption is less than 

8% 

8 Dina M. Sadek (2011) Coarse and 

fine 

aggregate 

Crushed brick 

aggregates (CBA) 

0%, 50%, 100% Compressive 

strength, Water 

absorption 

50% replacement gives 

compressive strength 200 

kg/cm2  and water absorption 

is 5% 

9 Kartini et al. (2012) Sand Quarry dust 

 

 

Rice husk 

 

Kenaf Powder 

10%, 15%, 

20%, 30%, 40% 

2%, 4%, 6%,8% 

3%, 5%, 7%, 

10%, 15% 

Compressive 

strength, Water 

absorption 

40% replacement gives 

compressive strength 40.50 

N/mm2 

10% replacement gives water 

absorption 4.43% 

10 Shelke (2012) Cement Marble powder, 0%, 8%, 12%, Compressive 8% marble powder and silica 
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Silica fume 16% 

8% 

strength fume gives compressive 

strength 46.90% 

11 Arulraj et al. (2013) Sand Granite Powder 0%, 5%, 10%, 

15%, 20%, 25% 

Compressive 

strength, Split 

tensile 

15% replacement gives 

compressive strength 32.20 

MPa and split tensile strength 

2.95 MPa 

12 Chavhan et al. (2014) Sand Marble powder 0%, 5%, 10%, 

15%, 20%, 

25%, 30%, 

35%, 40%, 

45%, 50% 

Compressive 

strength, Split 

tensile 

45% replacement gives 

compressive strength 34.08 

MPa and Split tensile 

strength 5.86 MPa. 

13 Kannan et al.  (2014) Fine 

aggregate 

Quarry dust 60%, 70%, 

80%, 100% 

Compressive 

strength, Split 

tensile, Flexural 

Strength 

60% replacement gives 

compressive strength 37.74 

MPa, split tensile strength 

5.78 MPa and flexural 

strength 10.81 MPa 

14 Swarna et al. (2014) Cement 

 

Sand 

Tannery sludge 

Quarry dust 

20%, 30% 

 

Up to 100% 

Compressive 

strength, Water 

absorption 

For 20% tannery sludge and 

50 % quarry dust 

compressive strength is 6.01 

kN/m2 and water absorption 

is 10% 

15 Shyam Prakash et al. 

(2016) 

Sand Quarry dust 0%, 20%, 25%, 

30%, 40%, 

50%, 60%, 

70%, 80%, 

90%, 100% 

Compressive 

strength 

40% replacement gives 

compressive strength 48.59 

N/mm2 

16 Sivakumar (2015) Cement 

 

Fine 

aggregate 

 

Coarse 

aggregate 

Fly ash 

 

Bottom ash 

 

Clay aggregate 

5%, 10%, 15%, 

20%, 25%, 

30%, 35% 

Compressive 

strength, Split 

tensile, Flexural 

Strength 

5% replacement gives 

Compressive strength 26.97 

N/mm2, Split tensile 2.59 

N/mm2, Flexural Strength 

27.13 N/mm2 

17 Manpreet Singh et al. 

(2016) 

Sand Marble slurry 75%, 80%, 

85%, 90% 

Compressive 

strength, Water 

absorption 

90% replacement gives 

compressive strength 9.32 

N/mm2 and water absorption 

12% 

18 Nagaraju (2017) Coarse 

aggregate 

Granite chips 5%, 15%, 25%, 

35% 

Compressive 

strength, Split 

tensile, 

25% replacement gives 

Compressive strength 33.56 

N/mm2 and Split tensile 

strength 3.33 N/mm2 

19 Gaur et al. (2017) Cement 

 

Fine 

aggregate 

Ground-

Granulated Blast-

Furnace Slag, 

Marble slurry 

20% 

 

Up to 40% 

Compressive 

strength 

32% replacement gives 

compressive strength 38.69 

N/mm2 

20 Sharma et al. (2017) Fine 

aggregate 

Marble waste 0%, 5%, 10%, 

15%, 20% 

Compressive 

strength 

15% replacement gives 

compressive strength 40.5 

N/mm2 

 

 


