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Abstract – This paper reports the study  the effect of partial replacement 
of clay with the use of composite waste mixture of flyash and paper 
sludge in the manufacturing of bricks has to be studied. The main 
objective of the study is to manufacturing the brick using different 
proportions of the composite mixture of waste as a partial replacement of 
clay and to compare the enginnering properties of the composite waste 

bricks with the traditional bricks.  
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                       I  INTRODUCTION  

Brick is most common building material which is widely 

used in construction. Clay is the most common ingredient in 

manufacturing of bricks. Clay is obtained from the top most 

layer of the soil. If clay is used for manufacturing bricks at 

the current rate then soon environmental challenges may 

arise. As India is a agricultural state, so conservation of top 

most fertile soil is necessary. That is why, there is a need to 

reduce the use of clay in the manufacturing of bricks, 

therefore clay is to be replaced from waste materials such as 
rice husk ash, fly ash, cow dung ash, sludge waste. Today 

brick industry use natural reserves of clay and minimal use of 

the additives to reduce the clay content. This method of 

producing bricks is cost effective, but the availability of raw 

material is becoming a concern to the industry. Solution to 

this problem is to replace the raw material from the 

alternatives waste materials which have the same chemical 

compositions as that of clay. 

II.    MATERIALS 

A)  Fly Ash Fly ash, which is a waste material generated 

from thermal power plants generally contains silicon dioxide 

(SiO2), aluminum oxide (Al2O3) and calcium oxide (CaO). 

Fly ash used in this research is obtained from Rajpura 

thermal power plant. Scanning Electron Microscope (SEM) 

and Energy Dispersive spectroscopy  (EDS) test was 

performed to find out the components of   flyash. 

B) Paper Sludge Cement Paper sludge is a waste product 

generated from the paper millPaper sludge is also known as 

de inking sludge. Nearly three hundred kilogram of dry 

sludge is generated from manufacturing of one tonne of 

paper. Paper sludge used in this research is obtained from 

Pragati Paper mill, Handesra Distt. Mohali. 

C) Soil Soil used in this study is collected from local brick 
manufacturer in Dera bassi located near Chandigarh. Various 

properties of soil such as Plastic limit, water content. 

Hydrometer analysis of soil is also performed to find out the 
clay and silt content of soil. 

III. Manufacturing of Composite Waste Bricks 

  

 
IV. Proportioning of Material  

 

% Soil 

Replaced 

%Soil   

(by weight) 

%Fly Ash   

(by weight)  

% Sludge   

(by weight) 

0 100 0 0 

10 90 5 5 

20 80 10 10 

30 70 15 15 

40 60 20 20 

Table 1 Proportioning of material as a soil replacement 

 

 

 

 

 

 
 

 

 

 

 

 

 

Collection

• Collection of various materials such as flyash, sludge, 
clay, water.

Mix 
design

• Various mix designs of the brick is to be carried out so 
that the percentage of various materials can be fixed.

Manufac
turing

• Manufacturing of brick is to be done by various 
processes such as weigh batching, mixing of material, 
casting of brick, placing of brick, burning of brick

Testing

• Various tests has to be conducted such as compressive 
strength, water absorption test, efflorescence, 
warping.(as per 3495:1992)

Result

• Various results shall be compare with that of traditional 

bricks and conclusion has to be drawn. 
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V.  TEST RESULTS 

A) Compressive Strength  

Compressive Strength of bricks are determined according to 

IS 3495 (Part 1): 1992. Axial load shoud be applied at a rate 

of 14 N/mm2 per minute till failure occurs. 

Sr. No. % Soil Replaced 
Compressive 

Strength(N/mm2) 

1 0 3.60 

2 10 3.46 

3 20 3.24 

4 30 2.95 

5 40 2.81 

 

 

B) Water Absorption 

Water absorption of bricks are determined according 

to IS 3495 (Part 2): 1992. In this test, bricks specimen are 

immersed completely in clean water at a temp. of 270 C for 

24 hours. 

% Soil 

Replaced 

Dry 

Weight 

(kg) 

Wet 

Weight 

(kg) 

% 

Absorption 

0 2.678 3.128 16.80 

10 2.541 3.014 18.73 

20 2.509 3.044 21.39 

30 2.483 3.099 24.81 

40 2.424 3.091 27.55 

 

 

 

C)  Efflorescence test     
Efflorescence test is determined according to  IS 3495 (Part 

2): 1992. 

Sr. No. 
% Soil 

Replaced 

Effloroscence 

Shown 

1 0 
Nil 

2 10 
Nil 

3 20 
Nil 

4 30 
Slight 

5 40 
Nil 

 

D) Shape and Size test of bricks 

Results for shape and size test of bricks are within limits. 

 

E) Soundness test 
Bricks are not broken and clearly ringing sound is observed. 

            VI  CONCLUSIONS 

From the given experimental work the following conclusion 

can be made: 

1. Compressive Strength decreases as the percentage of 
composite mixture of sludge and fly ash increases as 

a partial replacement of clay. 

2. Weight of the brick decreases as the percentage of 

composite mixure of sludge and flyash increases as 

a partial replacement of clay. 
3. Water absorption increases with the increase in the 

percentage of composite waste mixture. 

4. No efflorescence is seen with the increase in the 

replacement of clay by composite waste mixture. 
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