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Abstract—In this project work has been made to study the 

behaviour of brick by taking proportions of Wood ash, 

Cement, M-Sand and Quartz powder. In this project work 

takes four mix materials in two trails as Wood ash, Cement, 

M-Sand and Quartz are taking a percentage of 10%, 30%, 

10% and 50% respectively and another one of 25%, 25%, 

20% and 30% respectively. After casting the bricks are 

allowed to tests such as Compressive strength test, water 

absorption test were performed for the Quartz waste brick. 

The results show the variation of Compressive strength for 

brick at dry condition. The different dry and curing ages are 

4 days, 7 days. 
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I. INTRODUCTION 

An engineer, one must know the material used in the 

construction site. All structures are constructed of materials 

known as engineering materials or building materials. It is 

necessary for an engineer to be conversant with the 

properties of such materials. The service conditions of 

building demand a wide range of materials with specific 

properties. 

Hence the properties of the materials are to be 

studied properly to select suitable building materials. In this 

section and in the subsequent sections the properties and 

uses of some building material, such as bricks, stones, 

cement, concrete and steel are discussed. Specific 

properties. Hence the properties of the materials are to be 

studied properly to select suitable building materials   

In this section and in the subsequent sections the properties 

and uses of some building material, such as bricks, stones, 

cement, concrete and steel are discussed. 

Brick is building material used to make walls, 

pavements and other elements in masonry construction. 

Traditionally the term brick referred to a unit composed of 

clay, but it is now used to denote rectangular units made of 

clay-bearing soil, sand and lime, or concrete material. Bricks 

with cavities known as hollow can be used for insulation 

purposes and because of their light weight they are most 

useful in speedy construction. Brick can be joined together 

using mortar, adhesive or by interlocking them. 

Now a day new techniques and methodology to be 

used for manufacturing brick material. Like fly ash brick 

playing important role in construction field, and it is light in 

weight. But it is uneconomical. 

Our preparation of brick by using quartz as a low 

cost material. Quartz is a hard, crystalline mineral composed 

silicon and oxygen atoms. The atoms are linked in a 

continuous framework of SiO4 silicon- oxygen tetrahedral, 

with each oxygen being shared between two tetrahedral, 

giving an overall chemical formula. 

II. LITERATURE REVIEW 

Anubhav Rai [1][2014] In this paper I have found 

‘FALGCSD’ Bricks with the varying combinations of fly 

ash and other ingredients and named ’FALGCSD’ bricks, 

which means FLYASH, LIME, GYPSUM, CEMENT , 

STONE DUST Bricks. These bricks are better in cost and 

strength in comparison to conventional clay BRICKS. The 

strength and cost is affected by varying the quantity of fly 

ash and other ingredient of these bricks. The different 

percentage of ingredients in the “FALGCSD” bricks affects 

the Strength and Cost of the bricks. 

Aakash Suresh Pawar [2][2014] Mixing various 

properties of fly ash in clay material (5-50% by weight, in 

ratio of dry fly ash to wet clay, at a step of 5% each) this 

will from 16 bricks of each proportion have been 

manufactured. The bricks manufactured from fly ash 

compressive strength more than 5 N/mm2. Other important 

characteristics of the fly ash bricks have been evaluated.  

The results are indicative of the satisfactory performance of 

Fly ash Bricks as load bearing elements. This type of bricks 

uses 15% fly ash mixing with 85% clay. It therefore 

provides a large venue for the disposal of fly ash in a very 

efficient, useful and profitable way. This result is better 

compared to lime bricks and clay bricks. The edges of Fly 

ash Bricks are good compared to lime brick sand clay 

bricks. 

M. N. Akhtar [3][2013] In the present study, the 

effect of fly ash with high replacement, and different 

properties of bricks combination were studied. It was found 

that the compressive strength of Plain Fly Ash and Treated 

Fly Ash Bricks (FAB, FALB) increases linearly and 

maximum with 5% coarse sand and 15% sand combination 

at 10% cement. This increase of compressive strength 

continues with the addition of 0.25% Plastic fibre in FAB 

and FALB. The addition of lime to the fly ash increases the 

cementitious properties of Fly ash and it was found that at 

1.5% of lime, the OMC is minimum and dry density is 

maximum. The compressive strength of Plain Fly Ash Brick 

and increases linearly and maximum with 5% cs and 15% 

sand combination at 10% cement. 

Apurva Kulkarni [4][2013] Sugar-cane bagasse is a 

fibrous waste-product of the sugar refining industry, along 

with ethanol vapour. Huge quantity of ash which is a waste 

product, available at very negligible rate. Compressive 

strength decreases on increase in percentage of Bagasse ash 

as compare to fly ash. Use of bagasse ash in brick can solve 

the disposal problem; reduce cost and produce a ‘greener’ 

Eco friendly bricks for construction.  A better measure by an 

innovative Construction Material is formed through this 

research.   

Mamta Rajgor [5][2013] Stone waste is generally a highly 

polluting waste due to both of its highly alkaline nature, and 
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its manufacturing and processing techniques ,which impose 

a health threat to the surroundings.  As the percentage of 

stone waste increases, compressive strength increases up to 

a certain point and then after the decreases. The optimum 

point at which we get maximum strength is replaced 30% 

stone waste by class F fly ash. Environmental effects of 

wastes and disposal problems of waste can be reduced 

through this research. 

Nitin S. Naik [6][2014] Manufacturing of bricks 

involved burning of bricks using coal. Various properties of 

these bricks were studied by different researchers and they 

found that these bricks can be used for construction of low 

cost houses in the area in the vicinity of thermal power 

plant. Cementitious binder with fly ash and phosphogypsum 

content equal to 90% gives better compressive strength and 

28.22 % water absorption and thus suitable for use in 

construction industry.  When subjected to higher Sulphate 

concentration, the cementitious binders which gave low 

water absorption exhibited a very low strength loss. 

Nutan C. Patel [7][2013] Experiments have been 

carried out by several materials like Fly ash, lime, sand, 

Kheda dust, Glass fibre for the manufacturing of the brick. 

The fly ash of ‘F’ category was used as a raw material for 

making fly ash bricks. With Changing (increasing) 

percentage of the Glass fibre of compressive strength of the 

fibre fly ash brick is increase and water absorption is 

decrease. Ø Cost of this brick is high but if we use this brick 

mix for the replace as PCC (Plain Cement Concrete, BBCC 

(Brick Bat Cement Concrete), RCC (Reinforced Cement 

Concrete) at plinth level and also it can be used in 

compressive element so the cost of the PCC, BBCC and 

RCC is decreases.  

Ravi Kumar, Vandana Patyal [8][2014] Efforts has 

been made to study the behaviour of fly ash bricks by taking 

different proportions of fly ash, cement, lime, gypsum and 

sand. Three types of fly ash bricks in the different 

percentage of cement such as 3%, 5% and without cement 

are designed and then various tests such as compressive 

strength test, water absorption test, efflorescence, weight 

test, structural test were performed in order to have 

comparison with conventional bricks. In the experimental 

study it is found that the compressive strength of fly ash 

brick containing 5% cement is 152.1 kg/cm2 which is more 

than that of class I conventional bricks by 40% 

approximately. 

Saurabh Samander [9][2013] This investigation is 

done to study of the effect of silica fume on fly ash cement 

bricks. In first phase the fly ash, stone dust percentage are 

kept constant and cement is replaced with silica fume in 

different proportion, whereas in second phase, silica fume is 

added as a admixture in same proportion of weight of 

cement. Ø The water absorption characteristics of bricks 

become poor, when the cement is replaced by the silica 

fumes; however it gets improved when the silica fume is 

added in mix.  The compressive characteristics of bricks 

degrade with the replacement of cement by the silica fumes; 

however it gets improved when the silica fume is added in 

mix. 

III. METHODOLOGY 

                                      
Fig. 1: Methodology of the experiment 

IV. MATERIAL PROPERTIES 

A. Wood Ash 

Ash or ashes are the solid remains of fires. Specifically, it 

refers to all non- aqueous, non- gaseous residues that remain 

after something is burned. Ashes as the end product of 

incomplete combustion will be mostly mineral, but usually 

still contain an amount of combustible organic or other 

oxidizable residues. The best-known type of ash is wood 

ash, as a product of wood combustion in campfires, 

fireplace, etc. The darker the wood ashes, the higher the 

content of remaining charcoal will be due to incomplete 

combustion. 

Chemical Properties Value 

Carbon 5-30 % 

Calcium 7-33 % 

Potassium 3-4 % 

Magnesium 1-2 % 

Manganese 0.3-1.3 % 

Phosphorus 0.3-1.4 % 

Sodium 0.2-0.5 % 

Physical Properties Value 

Retain on Number 325 sieve % 23 

Unit weight kg/m3 545 

Specific gravity 2.26 

Table. 1: Properties of M-Sand V 

B. Quartz 

Quartz is an important rock forming mineral. It is found in 

all types of rocks, i.e. Igneous, Sedimentary and 

Metamorphic rocks. Chemically it is Sio2. Quartz crystals 

often show which are irregularly developed. Colour of 

quartz is colorless but otherwise quartz can occur in any 

colour shade. Hardness of quartz is 7, cannot be scratched 

with knife. Specific gravity of quartz is 2.65-2.8 in range. 
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Chemical Properties Physical Properties 

Property Value (%) Property Value 

Loss ignition 0.12 Appearance White 

Sio2 content 97.12 Odour None 

Fe2O3 content 0.13 Melting point 1710o C 

CaO content 2.16 Boiling point 2230oC 

Moisture 0.07 Hardness 7 

Organic matter Negligible Specific gravity 2.65 

Table. 2: Properties of Quartz 

C. M-Sand 

M-Sand is a by-product of the crushing process which is a 

concentrated material to use as aggregates for concreting 

purpose, especially as fine aggregates. In quarrying 

activities, the rock as the Crushed into varies sizes during 

the process the dust generated is called crushed rock fines 

and it is formed as was. 

Properties Value 

Textural composition (% by weight)  
 - Coarse (4.75-2.00 mm) 28.1 

 - Medium (2.00- 0.425 mm) 44.8 

 - Fine (0.425-0.075mm) 27.1 

Specific gravity 2.2 

Bulk density 15.1 

P
H 10.11 

Table. 3: Properties of M Send 

V. EXPERIMENTAL RESULT 

A. Compression Test 

The brick were tested for their compressive strength after 7, 

14 and 21 days of curing. The brick were tested in the 

compression testing machine by providing two of 6 mm 

thick iron plate, one be low and one above the brick to allow 

uniform distribution of load on the brick. 

Type of  Brick Compressive Strength N/mm2 

Conventional Brick 
4 days 7 days 21 days 

3.75 4.33 5.52 

Table. 4: Compressive strength of Conventional Brick 

Type of  Brick 
Compressive Strength N/mm2 

4 days 7 days 

Specimen 1 13.35 18.7 

Specimen 2 19.76 23.72 

Table. 5: Compressive strength of Quartz Brick 

B. Water Absorption 

In the water absorption test procedure first dry the brick and 

obtain the weight then after a brick is put in the water pond 

for 24 hours. After 24 hours bricks are removed from water 

and after 3 minutes the weight of the bricks is measured. 

VI. CONCLUSION 

Compare to conventional brick to the quartz brick the water 

absorption percentage is not exceeding 20%. The maximum 

compressive strength of quartz brick is greater than the 

conventional brick. But the weight of the quartz brick is 

grater to the conventional brick is the only disadvantage of 

that brick. So we used as the quartz brick in construction 

works. 

The following could be concluded from the test 

result obtained in the investigation. Based on the 

experimental study, following conclusions can be drawn 

regarding the strength behavior of bricks; the study was 

conducted to find the optimum mix percentage of Quartz 

Powder. However the brick specimen of size 230 mm x110 

mm x75 mm were cast for mix percentage and the 

specimens have been tested for mix proportions. The 

mechanical properties such as compressive strength were 

studied for mix proportions, at different curing ages. From 

the results it was inferred that, among the proportions the 

maximum optimized compressive strength is obtained for 

optimal mix percentage of Wood Ash-10%, Cement- 30% , 

Quartz Powder-10% and M- Sand- 50% , 4 Days as 19.76 

N/mm², 7 Days 23.72 N/mm². We investigated that the 

bricks which manufactured by using partial replacement of 

Quartz Powder can be used for two storied building & 

economical than normal brick. 
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