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Abstract

Now a day’s fine aggregate(sand) is very expensive; so that by adding admixtures like brick dust and
stone dust as partial replacement in fine aggregate would give better saving and environment free. This
project consists of a partial replacement of fine aggregate with stone dust and brick dust in cement
concrete for rigid pavement. In this project | have added two types of admixtures named as brick dust
and stone dust in cement concrete mix. Here brick dust and stone dust is added in cement concrete mix
with a percentage variation of 5%, 10%, 15%, 20% and 25%. By adding brick dust and stone dust there
was a variation in test results of compressive strength, flexural strength and tensile strength. The strength
increased when the admixtures content increased up to 20% replacement in cement concrete. Therefore
it is better admixture to use in a rigid pavement construction in civil engineering and also overall cost
may also reduce to 14.64% cost of cement concrete.

Index Terms— Brick dust, Coarse aggregate, Compressive strength, Fine aggregate, Flexural strength,
Spilt tensile strength, Stone dust.

1. INTRODUCTION (HEADING 1)

Now a day the purpose of fine aggregate is very rapidly used in civil engineering
constructions like apartments, water tanks, different types of roads etc. Fine aggregate was found
from lakes, rivers, oceans etc. Will affect to the environment because it will be excavated and
transported the fine aggregate with tones of load therefore there was a disturbance in below the
layers of earth crest problem identified to the environment. So that if we add brick dust and stone
dust (waste material) in fine aggregate there was a reduced quantity of fine aggregate and the
total quantity of fine aggregate will also be reduced. In rigid pavement construction and this
material environmentally better to use. The waste material do not poured into the dumping yard,
so that this material was helpful for partial replacement in fine aggregate but also it
environmentally free.
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By replacing the brick dust and stone dust on rigid pavement construction would give better
result. In cement concrete mix the percentage of fine aggregate was replaced in 20% there was an
increased strength in compressive strength, flexural strength and tensile strength of concrete. In a
rigid pavement there was a three components namely sub-grade, base, surface course when
compared to flexible pavement there was four components so that the cost of rigid pavement is
less when compared to the flexible pavement. The rigid pavement will be constructed at rural
areas but in flexible pavement not suitable. Therefore finally it is very economical to use in rigid
pavement construction.

Brick Dust

In developing countries bricks are still one of the most popular construction materials. India is
the second largest producer of fired clay bricks after china. India is estimated to have more than
100,000 brick kilns, producing about 150-200 billion bricks annually, employing about 10
million and consuming about 25 million Tons of coal annually. For brick making availability of
good soil is crucial. Recently number of additives are added and replaced with clay to increase
the performance of bricks including fly ash, bagasse ash, rice husk ash etc. The utilization of
waste from different industrial sector is appreciable for the environment and for the economy of
the state also. The waste from the brick production facilities is also a cause of concernas the brick
Sector of India is unmanaged and has poor worker skill which causes highwaste generation. The
waste generated from the brick production can be broadly classified as

» Brick dust or Surkhi
» Deformed bricks

» Over burnt bricks
> Broken bricks

» Flyash

The fly ash generated is being utilized by various other industries. Brick dust is a waste
product obtained from different brick kilns and tile factories. There are numerous brick kiln
which have grown over the decades in an unplanned way in different part of the country. Tons
of waste products like brick dust or broken piecesor flakes of bricks (brickbat) come out from
these kilns and factories. So far, such materials have been used just for filling low lying areas or
are dumped as waste mater about and have sufficient recycling values. The rest of the waste is
being dumped on the roadside or in land filling causing environmental concerns. It was used in
the concrete by sieving from 4.75mm sieve passed material has to be taken in cement concrete
mix.
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Figure 1.1 Brick dust
Stone Dust

Stone dust is a waste material obtained from crusher plants during the process of
making of coarse aggregate of different sizes, about 175 million tons stone dust is produced
every year, which is kept in great quantity. This used quantity of stone dust requires a suitable
disposal site for its easy and safe discarding a large land area is required to accomplish the
requirement which would again be a great problem in a country of strongly populated like India.
Stone dust, being final part of a coarse aggregate is a static material and may be used in concrete
making as partial replacement of fine aggregate. Stone dust was collected from local stone
crushing units. It was initially dry in condition when collected, and was sieved before mixing in
concrete. It was used in the concrete by sieving from 4.75mm sieve passed material has to be
taken in cement concrete mix.

Figurel.2 Stone dust

Objectives

1. To examine the mechanical properties of concrete by adding stone dust and brick dust in
concrete mix.

2. To find the optimum percentage of stone dust and brick dust content to be added in
concrete in relation to their mechanical properties.

3. To find strength properties like split tensile strength and compressive strength of
concrete.

4. To decrease the fine aggregate content (sand) in cement concrete by replaced of
stone dust and brick dust.
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2. LITERATURE REVIEW

This chapter deals with the literature back ground for the report and it comprises of the topics,
related to usage of brick powder and stone powder and their behavior in the conventional
concrete.

Effect of using Stone Dust on the Strength Properties of Concrete R.lIlangovana et. al.
(2008) studied strength and durability properties of concrete containing quarry rock dust as fine
aggregate. It represents the feasibility of the usage of Quarry Rock Dust as hundred percent
substitutes for Natural Sand in concrete. Mix design has been developed for three grades using
design an approach IS, ACI, USBR, RN.No.4 and BRITISH for both conventional concrete and
quarry dust concrete. Tests were conducted on cubes and beams to study the strength of concrete
made of Quarry Rock Dust and the results were compared with the Natural Sand Concrete. An
attempt has also been made to durability studies on Quarry Rock Dust when compared with the
Natural Sand concrete. It is found that the compressive, flexural strength, durability studies of
concrete made of Quarry Rock Dust are nearly 10% more than the conventional concrete.

H. M. A. Mahzuz et. al. (2011) investigated use of stone powder in concrete and mortar as
an alternative of sand. He was studied the main concern is to find an alternative of sand.
Substitution of normal sand by stone powder will serve both solid waste minimization and waste
recovery. From laboratory experiments, it was revealed that concrete made of stone powder and
stone chip gained about 15% higher strength than that of the concrete made of normal sand and
brick chip. Concrete of stone powder and brick chip gained about 10% higher strength than that
of the concrete normal sand and stone chip concrete. The highest compressive strength of mortar
found from stone powder which is 33.02 Mpa, shows that better mortar can be prepared by the
stone powder. The compressive strength of concrete from stone powder shows 14.76% higher
value than that of the concrete made of normal sand

Effect of using Brick Dust on the Strength Properties of Concrete

M. Kamal Uddin et. al.(2004) studied Use of brick dust in concrete as mineral admixture and
partial replacement of cement. This study gives an overview of the physical and chemical
properties of brick dust as a mineral admixture (BDMA), which is dumped as waste from brick
and tile factories. Various properties of brick dust have been studied. Experimental results
indicate that brick dust could be used for partial replacement of cement in concrete. Concrete
cubes prepared with 20% cement replaced by brick dust (BDMA) shows compressive strength
comparable to concrete cubes prepared with Portland cement only. Concrete prepared with 20%
cementreplaced by BDMA also shows good resistance to chemical attack, specially the sulfate
attack. They also show better pore refinement after long period. Chemical composition and lime
reactivity strength of brick dusts have been found to be within the range given for good
pozzolanic material.

R.Ranjodh Singh et. al. (2013) investigated study of self compacting concrete using brick dust
and marble powder. The use of fine materials such as brick dust, marble powder and viscosity
modifying agent can ensure the required concrete properties. In this experimental work attempt
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has been made to replace fine aggregate with brick dust and marble powder. Both brick kiln dust
and marble powder are waste materials and are dumped as waste, causing land scarcity and
environmental pollution. Using these types of waste material for concrete is a bigger step
towards sustainable infrastructure development .Good hardened properties were achieved for the
concreteswith 25% marble powder which can be considered as the optimum content for high
compressive strength. Brick dust and marble powder can be efficiently used to produce good
quality self compacting concrete with satisfactory slump and setting times..

3. METHODOLOGY

This chapter presented in the step by step order in which they were performed with the help of
flow chart. The outline of methodology adopted is described in the flow chart given below

Methodology
Literature Review
k.
Selection of Materials |
%+ Stone dust |
<+ Brick dust
Cement Stone Dust
Sand(Zone-1) Brick powder
Coarse Aggregate
| J Material tests |=
& Cement(53Grade) * Sand'Coarse e Stone Dust/Brick
® Specific Gravity Aggregate powder
e Initial and Final * Sieve analysis * Sieve Analysis
Setting time ® Specific gravity & Specific gravity
& Compressive strength
of cement

.
-

5%,10%,15% ,20%0 and 25%

Casting of cubes and cylinders bv
varyving percentage of BD &SD as

Results and discussions

Figure 3.1 Flow chart for the m ethodoelogy adopred
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Experimental studies are carried out for determination of mechanical properties of concrete.
Concrete mix is produced by mixing Cement, Fine aggregate, Coarse aggregate, Water, and
admixtures (stone dust, brick powder) in a definite proportion. The particulars of materials and
their properties are discussed below.

Material Characteristics

% Cement: The cement used in this experimental work is 53 grade jayapee ordinary
Portland cement.

% Fine aggregate: Locally available sand passed through 4.75mm IS sieve is used.

% Coarse aggregate: The aggregate used for this study was 20mm single size coarse
aggregates. The aggregate was collected from kommadi in Visakhapatnam.

% Water: water was obtained from the college of SITAM at Visakhapatnam.
¢+ Stone dust: The stone dust obtained from the major crushing units.
%+ Brick powder: The brick dust obtained from the brick kiln industry at yellamanchili.

Tests On Materials

Laboratory tests were conducted to know the properties of cement, fine aggregate
andcoarse aggregate and those are discussed below.

Tests on Cement
e Cement used in the present project is of 53 grade jayapee Ordinary Portland Cement.
» Specific Gravity
¢ Specific gravity of cement used is 3.0
e The specific gravity of cement as per IS requirements is in between 3-3.5.
» Fineness of Cement
¢ Fineness of cement is tested by sieving of cement.
e Fineness of cement is 95.00%.
e The residue of cement should not exceed 10% by mass as per 1S 4031: 1968.

» Normal Consistency

e The standard consistency of a cement paste is defined as that consistency which will
permit a Vicat’s plunger to penetrate a depth of 5-7 mm from bottom of the mould.

e The percentage of water required to produce a cement paste of standard consistency is
27%.

e As per IS recommendations the standard consistency of cement should be in the range of
26% -33%.

> Initial Setting Time
e The time elapsed between the moment water is added to cement to the time that paste
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starts losing its plasticity is called initial setting time.

e The initial setting time of the cement used is 50 minutes. > 30 minutes (As per IS 4031-
part5-1988 code).

Final Setting Time

e The time elapsed between the moment of adding water to the cement, and the time when
the paste has completely lost its plasticity is called final setting time.

e The final setting time of cement is 4hours 42minutes< 10 hours (As per IS 4031-part5-
1988 code).

Specific gravity

e Specific gravity of fine aggregate is 2.64.

e The specific gravity of fine aggregate as per IS requirements is in between 2.6-2.8.

» Sieve analysis
S.no | Size of | Individual Cumulative | Cumulative | % of | Standard%
sieve(mm) | Weight weight weight finer | weight
retained(gm) | retained retained passing for
(%) zone-111

1. 4.75 15 15 1.5 98.8 90-100

2. 2.36 50 65 6.5 935 85-100

3. 1.18 80 145 14.5 85.5 75-100

4. 0.6 124 269 26.9 73.1 60-79

5. 0.3 343 612 61.2 38.8 12-40

6. 0.18 278 890 89.0 11 |

7. 0.13 80 970 97.0 3.0 |

8. 0.075 [18 988 08.8 1.2 |

9. Pan 10 998 100 0 -

Total=494.6
Table 3.1 Sieve analysis for fine aggregate
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Figure 3.2 Grain size analysis of sand
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4. REPARATION OF SAMPLES

This chapter deals with preparation of Mix design to cast the samples and experimental methodology
for carrying out compressive and split tensile strength of concrete samples. Different types of concrete
mixes were prepared and casted for different dosages of admixtures

Mix Design

All the concrete mixes in the project are prepared as per IS: 10262- 2009.This standard was first
prepared in the year 1982 and later revised in the year 2009. The Indian standard was adopted by the
Bureau of Indian standards, after the draft finalized by the cement and the concrete sectional committee
has been approved by the civil engineering division council.

The following prerequisites are to be taken into consideration before designing a concrete mix:
a) Characteristic compressive strength of concrete at 28 days (fck),
b) Degree of workability desired,
c) Limitations on the water cement ratio and the minimum cement content to ensure adequate
durability,
d) Type and maximum size of aggregate to be used,
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Figure 4.2 Preparation of cube specimen

5. EXPERIMENTAL TEST RESULTS
Compressive Strength Of Sd & Bd Cube Specimens

Table5.1 compressive strength SDBD cube specimens

Mix 7 days(MPa) 14 days(MPa) 28 days(MPa)
c.C 18.77 22.00 25.36
SD&BD(5%) 19.31 25.37 30.91
SD&BD(10%) 20.31 28.50 32.00
SD&BD(15%) 22.01 30.05 33.19
SD&BD(20%) 24.12 31.00 35.27
SD&BD(25%) 22.03 32.30 34.02
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Compressive strength(MPa)

c.c SD&BD(5%) SD&BD(10%) SD&BD(15%) SD&BD(20%) SD&BD(25%)

Mix designation

m 7 days(MPa) mlddays(MPa) m=28days(MPa)
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6. CONCLUSIONS

This chapter describes about brick dust and stone dust mixture used for casting samples and they are
tested for compressive, flexural and split tensile with varying percentages. From the tests conducted on
various samples and results obtained as follows.

1.

It is observed that Slump values of the concrete are decreasing as the admixtures percentage
increasing. The reduction in slump with the increase in the admixture will be attributed to
presence of admixture which causes obstruction to the free flow of concrete.

. Compressive Strength enhancement ranges from 5.55% to 9.91% when % of admixture
increases from 5% to 20% when compared to the conventional concrete at 28 days. 20% is
observed as the optimum value.

. Split tensile Strength enhancement ranges from 0.225% to 2.8% % when % of admixture
increases from 5% to 20% when compared to the conventional concrete at 28 days. 20% is
observed as the optimum value.

. Flexural Strength enhancement ranges from 0.6% to 2.1% when % of admixture increases from
5%to 20% when compared to the conventional concrete at 28 days. 20% is observed as the
optimum value.

. From the results it is observed that 20% is the optimum dosage of addition of stone dust and
brick dust admixture increases the compressive strength, flexural strength and split tensile
strength.

. Addition of more than 20% of brick dust and stone dust admixture would result decreasing the
values of compressive strength, split tensile strength and flexural strength.

. Addition stone dust and brick dust mixture in cement concrete, the pavement thickness is
decreased from 31cm-28cm.

. Construction cost of the pavement is reduced by 14.64% by using stone dust and brick dust

mixture.
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