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ABSTRACT- Construction industry is one of 

upcoming industry and contributing vastly to 

county’s GDP in India sand levels are falling down 

and availability of sand is becoming an issue so 

there is every need to go for alternative material for 

either replacing sand partially or fully. Vermiculite, 

a hydrated magnesium- aluminum-iron silicate 

mineral, has a range of make use of that takes 

advantage of its fire resistance, good insulating 

properties, high liquid absorption capacity, 

inertness and low density. In the study exfoliated 

vermiculite was used in replacement of sand. 

In this study primarily strength parameters like 

compressive strength was performed, inclide with 

the acid test and water absorption test as durability 

parameters .the different proportions of vermiculite 

with replacement of sand by vermiculite by 10%, 

20%, 30%, 40%, 50%, 60%, 70%, 80%, 90%, 

&100%, the thesis present a detailed experimental 

study on compressive strength. Durability study on 

water absorption and acid attack was also studied 

and percentage of weight loss is compared with 

normal brick. 

The results revealed that the compressive strength 

of brick made with replacement of vermiculite as 

shown gradual increase when compared to 20%, 

40%. Vermiculite brick are found to have 

significant fall in strengths but these have poor 

workability for vermiculate bricks because the 

water absorption capacity of vermiculate is more. 

The comparison of compressive strength of both 

conventional and vermiculate bricks change in 

compressive strength before and after acid test. 

 

From this study the performance of brick made 

with vermiculate found to effective when replaced 

sand partially. 

 

I. INTRODUCTION 

 

 General 

The advance in the open field of Construction 

Industry represents a huge step towards for making 

Bricks a high tech material with enhanced 

characteristics. 

 

Every Brick structure should do its intended 

functions through the anticipated life of the 

structure, regardless of external exposure 

conditions. The ability of Brick to hold out any 

environmental condition that may result in 

premature failure or several damages is a major 

worry to the engineering profession. The 

deteriorating effect of acid media on fine aggregate 

based construction has become a worrying problem 

all over the World. These media generally occur as 

acidic rains and moist. The use of vermiculite can 

achieve not only economical and ecological 

benefits, but technical benefits as well. 

 

In this study, the different proportions of 

vermiculite with fine aggregate. The replacement 

of vermiculite is 10%, 20%, 30%, 40%, 50%, 60%, 

70%, 80%, 90% &100%. By weight of sand. 

 

 
Fig.: Vermiculite in Firing 

In Vermiculite having high silica content for that 

reason it is a good building material the heat 

transfer to inner surroundings of home because of 

the materials need for walls, floors, ceilings etc. 

For reducing of these effect better alternative 

source is usage of vermiculite tiles or floorings and 

filler materials in the walls. 

 

Objectives of the research 

The main objectives of this study are: 

 

 The aim of the present research study is to 

determine the influence of application of 

Vermiculite in bricks soils. 

 To focus on partial replacement of 

vermiculite by its weight with 10%, 20%, 

30%, 40%,50%,60%,70%,80%,90%,100%. 

In brick soils. 
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 To produce good quality of brick with 

addition of Vermiculite in proper proportion 

with brick soils. 

 To evaluate the effect of bricks containing 

different proportions of Vermiculite. 

 To perform the Compressive Strength, Water 

absorption, Efflorescence, Bulk Density, 

Hardness, Size, Shape, color, Soundness and 

Structure tests with various proportions of 

granite waste powder in brick soils. 

 

Scope of the Study 

 The scope of this study is to improve the 

strength of the bricks with additions in 

soils when compared to strength of the 

normal brick sample 

 Dosage of Vermiculite increased 

at0%,10%,20%,30%,40%, 

50%,60%,70%,80%,90%,100%.for soil 

sample selected by holding the sand 

content constant. 

 It is aimed to perform the compressive 

Strength as per the Indian Standards given 

 In this efflorescence and water absorption 

for the different proportion of brick 

samples are tested and studied 

 

II. LITERATURE REVIEW 

 PG Guruvelu and Dr. T Suresh Babu In 

this study an attempt has been made to 

identify the strength of fly ash bricks in 

which the natural sand is replaced with 

vermiculite, quarry dust and steel slag in 

the proportions of 10%, 25%, 50%, 75% 

and 100%. The best proportion of GGBFS 

in the fly ash bricks is also identified in 

this report. In this report the fly ash bricks 

are self-cured by forming geo polymer. 

 Kota Sai Krishna and Gujja Swathi A 

brick is major component for building 

work. Bricks are manufactured by 

grinding or crushing the clay in mills and 

mixing it with water to make it plastic. 

This paper presents a parametric 

experimental study, by utilization of Hypo 

Sludge and Silica Fume in brick 

manufacturing by replaced clay and sand 

to increase the properties of brick. Silica 

Fume is taken as constant of 5% and Hypo 

Sludge is replaced with 10%, 20%, 30%, 

40% and 50% for each proportion that 

have been calculated. The mechanical 

properties of brick are investigated. These 

bricks were tested for compressive 

strength, water absorption, bulk density 

and efflorescence. The test on brick is 

according to IS: 3495-1992. 

 

III MATERIALS AND METHODOLOGY 

 Clay 

 Fine Aggregate. 

 Sand. 

 Vermiculite. 

Physical Properties and Chemical Properties of 

Vermiculite 

 Water 

CLAY 

Clay is a finely-grained natural rock or soil 

material that combines one or more clay mineral 

with possible traces of quartz (sio4), metal oxides 

(al2o3, mgo etc.) and organic matter. clays are 

plastic due to particle size and geometry as well as 

water content, and become hard, brittle and non–

plastic upon drying or firing 

 
 

Fig: Clay Material 

Sand 

In present study sand is used as a fine aggregate. 

Silica is the major ingredient in sand and is in the 

form of quartz, it is chemical inert and hard in 

condition. The grit is free from clayey matter, silt 

and organic impurities etc. For these reason sand is 

applied as a fine aggregate in the mortar or in 

concrete. With the help of grain size distribution 

method we specify, the sand is in which zone. 

VERMICULITE 

The vermiculite used for this work was obtained 

from Om Santhi Enterprises, jogipalli, SPSR 

Nellore (Dt). The vermiculite applies to a group of 

mineral is characterized by their power to inflate 

into a long, worm –like strands when heated. The 

enlargement procedure is called exfoliation. 

Raw material 

Technically, Vermiculite encompasses a large 

group of hydrated laminar magnesium- aluminum-

iron silicate, which resemble mica. There are two 
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keys to the singular properties of vermiculite. The 

first it is a laminar crystalline structure, which 

provides the hinged plates that form the material 

spread out or spread in a linear fashion, like an 

accordion. The second is the fact that it contains 

trapped water, which flashes into steam when 

heated to force the layers exposed. 

Table: Physical properties of vermiculite 

 
 

DIMENSIONS OF BRICK 

Length = 190mm Breadth = 90mm 

Height = 90mm 

The dimensions selected is non- modular size as 

per Indian Standards 1077-1992 

 

 
 

Fig: 3.5: Represents Brick Moulds 

Considered For Casting The Bricks 

CASTING OF BRICKS 

 Brick, soil is collected from the hilly 

region, located near RVS HOSPITAL, 

Muthirevula Village, Chittoor and 

Vermiculite is gathered from the gudur 

Nellore Dist,are cast by considering 

the dimension of bricks as 190mm x 

90mm x 90 mm. 

 The casting of bricks is to be done by 

mixing the soil sample and 

Vermiculite with different proportions 

i.e., 10%, 20%, 30%, & 

40%,50%,60%,70%,80%,90%&100%. 

 Casting of bricks is to be done in such 

a way of mixing the brick soil with 

water thoroughly for the first 

proportion. 

 Now by Sand content the soil content 

10% and adding 10% of Vermiculite 

powder to the soil and mixed 

thoroughly and shape. 

 

Fig: 3.6: Shows the 

Arrangement of Bricks 

after Casting 

3.1.4. Drying of raw bricks 

 After moulding process the bricks 

contain some amount of moisture in it. 

So, drying is to be done otherwise they 

may cracked while burning. The 

drying of raw bricks is done by natural 

process. 

 The bricks are laid in stacks. A stack 

consists 8 to 10 stairs. The bricks in 

these stacks should be arranged in such 

a way that circulation of air in between 

the bricks is free. 

The period of drying may be 3 to 10 days. It also 

depends upon the weather conditions 

 

Fig: 3.7 Brick Casting Place 

 

FIRING CHAMBER FOR BRICKS 

 

After one day the bricks are rotated side by side 

and exposed to the sunlight so that the water 

content present in the bricks is reduced. The curing 

process is done for two to three days, so that the 

water content in the bricks reduced completely. 
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Shows the Firing Chamber Of Bricks 

 

 
Shows the Placing Of Bricks in the Chamber 

 

Burning of bricks 

In the process of burning, the dried bricks are 

burned either in clamps (small scale) or kilns (large 

scale) up to certain degree temperature. In this 

stage, the bricks will gain hardness and strength so 

it is important stage in manufacturing of bricks. 

The temperature required for burning is about 

1100oC. If they burnt beyond this limit they will be 

brittle and easy to break. If they burnt under this 

limit, they will not gain full strength and there is a 

chance to absorb moisture from the atmosphere. 

 
Fig.: Burning Of Bricks 

 

CURING OF BRICKS 

The curing was done by immersing brick 

specimens in the tank containing water. This 

method of curing is called as water curing by 

immersion. The brick specimen was cured for three 

days in water at 27±2
0
C and later specimens are 

taken out of water for testing. 

 

 
Fig: Shows the Curing Of Bricks 

 

IVEXPERIMENTAL TESTS:  

 

 Compressive Strength of bricks. 

 Water absorption test for bricks. 

 Efflorescence of bricks. 

 Hardness test for bricks. 

 Bulk density for bricks. 

 Size, shape and colour test. 

 Soundness test. 

 Structure test. 

 Acid Test. 

 

 
Represents the Compressive Testing Machine 

 

V TEST RESULTS 

COMPRESSIVE STRENGTH TEST 

Compressive Strength Values For 10% 

Vermiculite 

Table: Compressive Strength Values For 10% 

Vermiculite 

 

 
Table: Compressive Strength Values For 20% 

Vermiculite 
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Table: Compressive Strength Values For 30% 

Vermiculite 

 
 

Table: Compressive Strength Values For 40% 

Vermiculite 

 
 

Table: Compressive Strength Values For 50% 

Vermiculite 

 
 

Table : Compressive Strength Values For 60% 

Vermiculite 

 
 

Table: Compressive Strength Values For 70% 

Vermiculite 

 
 

Table: Compressive Strength Values For 80% 

Vermiculite 

 

Table: Compressive Strength Values For 90% 

Vermiculite 

 

Table: Compressive Strength Values For 100% 

Vermiculite 

 

Table: Represent the Compressive Strength of 

Bricks 

 

 
Graph: % Increase in Strength 
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Table: Represent the compressive strength of 

bricks 

 
 

Table: 4.19. Water Absorption of Bricks 

containing Vermiculite 

 
 

 
Graph : Water absorption of Bricks containing 

vermiculite 

 

 
 

 

 
Graph : % Increase in Strength 

Table: Compressive strength values for 

vermiculite bricks by acid attack 

 
 

VI CONCLUSION 

Vermiculite addition in brick soils is mixed with 

different proportions such as 0%, 10%, 20%, 30%, 

40% & 50%,60%.70%,80%,90% &100%. Due to 

the addition of these vermiculite the mechanical 

properties are determined and the conclusion of this 

thesis is given as follows. 

Based on the test data and analysis of the results 

presented in this thesis, the following conclusions 

can be drawn 

 With regard to Wet Sieve analysis, the 

percentage of Clay and Silt content are 

specified and described that the selected 

Soil sample from the site are suitable to 

make bricks as per the IS 2117-1991. 

 It was found that Compressive Strength of 

Bricks increases gradually with increasing 

in percentage of vermiculite additions in 

Soils up to 40% and gets reduced from 

50% to 100% of vermiculite addition. It 

was found that for 40% of vermiculite 

additions in the brick, soil gives the 

maximum intensity level for the bricks 

whereas the remaining percentage of 

proportions gives less strength as per IS 

1077-1992 Class design 

 By considering Water Absorption Test for 

Bricks, it is found that the waste 

absorption percentage is less for the bricks 

when the percentage of Vermiculite is 

from 0% to 20%, whereas if there is an 

increased percentage of Vermiculite, the 

water absorption percentage is increased. 

Usually the water absorption value 

shouldn’t be more than 15% to 20% as per 
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the IS 3495-1992 part -2. In this Study, 

the water absorption doesn’t increase 

more than 15%. 

 It was found that Size, Shape and color is 

good for the 0%, 10% &20% additions of 

Vermiculite in brick soil. When the Size, 

shape and color is considered for 30% it 

doesn’t have good size and shape of the 

brick, but the color of the bricks are red in 

color. Size, shape and color for the 40% & 

50% addition of Vermiculite are not good 

in any aspects. 

 In was found that Soundness test for the 

bricks of 0%, 10%, 20%, 30%,40%& 

50%. of the bricks are giving clear 

metallic ringing sound and don’t break 

whereas for the remaining proportions 

soundness is not clear and breaks. 

 By considering the above parameter 

results it is found that compressive 

strength for brick is found to be more for 

20% addition of Vermiculite in brick soil, 

whereas for the other parameters 

considered, it is found that for 0%, 10% 

and 20% additions of Vermiculite in soil 

is good in all aspects. 

 So it is recommended that the Preparation 

of Quality Bricks can be done with 20% of 

Vermiculite addition in unsuitable brick 

soil as per the Class designation given in 

IS Code 1077- 1992 and can be used for 

Common Building Constructions. The 

present investigation comes under the 

class designation 3.5 to 5 where the 

average compressive strength of the bricks 

is 3.5 N/mm
2
 to 5 N/mm

2
. 
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