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Abstract:

Concrete is the most extremely used construction material within the world, which always
uses natural resources like lime, aggregates and water. The production of cement in world has
increased greatly, due to this cement production emission of CO2 gas has been increased
tremendously, ultimately environmental pollution increased to very large extent. This affect
to environment has been reduced by cement has been replaced by some supplementary
materials like Dolamite Powder or Fly ash or GGBS & so on. Dolamite. Powder was
conducted detailed study and lots of research work has been made on other waste materials
and it is found there is a great future scope for research on Dolamite Powder as a replacement
to cement, sand or both. Now in our case, cement has been replaced partially with in varying
proportions likewise from 0% to 20% and its effect has been analysed on the standard
consistency, soundness, setting times of cement and compressive strength of cement mortar
mixes. The cubes and cylinders of concrete were casted for variable content of dolomite
powder Concrete is the most extremely used construction material within the world, n which
always uses natural resources like lime, aggregates and water. By the effective utilization of
dolomite powder as a construction material, the objective in reduction of construction cost
can be acheived. An attempt was attained to explore the possibility of using dolomite as a
replacement material for cement M25 grade concrete and its specimens were made by
replacing 0, 2.5%, 5% & 7.5% of cement by dolomite powder. The Compressive, Split tensile
and Flexural strength of the specimens were found on the 28th days. Optimal replacement
percentage of dolomite was determined. The cement should be replaced with 5% of dolomite
powder to get the optimal results for concrete. At the time of testing cubes, cylinders and
beams we have got good results at 5% replacement only. The production of cement in world
has increased greatly, due to this cement production emission of CO2 gas has been increased
tremendously, ultimately environmental pollution increased to very large extent.

INTRODUCTION

The reduction of cement content in
concrete is one of the persistent global
sustainability concerns of the 21st century.
Of all the ingredients in concrete (the
primary ones being cement, supplementary
cementitious materials, water, and coarse

and fine aggregates), cement has the
largest footprints when it comes to both
carbon dioxide release and energy
consumption. While the feasibility of
achieving higher levels (greater than 50 %)
of cement replacement using fly ash, a
residual product from coal combustion, has
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been demonstrated in the laboratory and in
practice, questions remain about the
stability of the supply of quality fly ash
and local shortages have indeed been
encountered in parts of the U.S. in recent
years.  Similarly, high replacement
mixtures using slag have demonstrated
good performance, but the worldwide slag
supply is quite limited when compared to
the annual demand for concrete for new
construction  and  repair. ~ Cement
manufacturing produce a large amount of
undesirable products, mostly CO2, which
result in greenhouse effect that leads to the
earth temperature increase. In addition,
cement production process 1is energy
intensive as well as raw materials
demanding. Technical development to
lower the environmental impact of cement
production achieved by the reduction of
cement demand (blended cement).
Therefore, many studies have considerable
attention on mineral additions such as slag,
natural pozzolana, fly ash and Dolomite in
order to reduce energy consumption and
CO2 emission. Nowadays Dolomite has
been widely used to add or replace a part
of Portland cement to produce Portland
Dolomite cement and Portland composite
cement. Consequently, all available
materials options must be investigated in
earnest in the quest to reduce cement
content in concrete. One material that has
been used in concrete in some parts of the
world for many years, but is receiving
renewed interest globally, is Dolomite
powder, typically available in the form of
the calcite polymorph of calcium
carbonate and with varying percentages of
magnesium (carbonate). Because Dolomite
is the major source of calcium for cement
production, as well as being one of the
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most commonly employed aggregates, its
presence is ubiquitous within the concrete
industry. 7 Dolomite powder can also
physically improve the denseness of
hardened Portland cement paste due to its
filling effect. The optimum use of
Dolomite powder as a supplementary
material to Portland cement has therefore
technical benefits, such as improved
workability, bleeding control, lower
sensibility to the lack of curing, and a little
bit increased early strengths. On the other
hand, loss of strength at later ages due to
incorporation of Dolomite has also been
reported. Dolomite and cement have
characteristics which make them ideal for
specific applications. However, significant
problems can arise when cement is
introduced to  buildings  originally
constructed and previously maintained
using Dolomite mortars. The aim of this
study is to know the effect of partial
replacement of cement with Dolomite
powder on compressive strength and split
tensile strength of harden concrete. The
concrete is one of two largest producers of
carbon dioxide (CO2), creating up to 5%
of worldwide man-made emissions of this
gas, of which 50% is from the chemical
process and 40% from burning fuel. The
carbon dioxide CO2 produced for the
manufacture of one tonne of structural
concrete (using ~14% cement) is estimated
at 410 kg/m3 (~180 kg/tonne @ density of
2.3 g/em3 ) (reduced to 290 kg/m3 with
30% fly ash replacement of cement). The
CO2 emission from the concrete
production is directly proportional to the
cement content used in the concrete mix;
900 kg of CO2 are emitted for the
fabrication of every ton of cement,
accounting for 88% of the emissions
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associated with the average concrete mix.
Cement manufacture contributes
greenhouse gases both directly through the
production of carbon dioxide when
calcium carbonate is thermally
decomposed, producing lime and carbon
dioxide, and also through the use of
energy, particularly from the combustion
of fossil fuels. One area of the concrete life
cycle worth noting is the fact that concrete
has a very low embodied energy relative to
the quantity that is used. This is primarily
the result of the fact that the materials used
In concrete construction, such as
aggregates, pozzolans, and water, are
relatively plentiful and can often be drawn
from local sources. This means that
transportation only accounts for 7% of the
embodied energy of concrete, while the
cement production accounts for 70%. With
a total embodied energy of 1.69 8 GJ/tonne
concrete is lower than any other building
material besides wood. It is worth noting
that this value is based on mix proportions
for concrete of no more than 20% fly ash.
It 1is estimated that one percent
replacement of cement with fly ash
represents a .7% reduction in energy
consumption. With some proposed mixes
containing as much as 80% fly ash, this
would represent a considerable energy
savings. One reason why the carbon
emissions are so high is because cement
has to be heated to very high temperatures
in order for clinker to form. A major
culprit of this is alite (Ca3SiO5), a mineral
in concrete that cures within hours of
pouring and is therefore responsible for
much of its initial strength. However, alite
also has to be heated to 1,500 °C in the
clinker-forming process. Some research
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suggests that alite can be replaced by a
different mineral, such It has a roasting

Fig.1 Dolomite Powder

OBJECTIVES:

* To achieve the economy by utilizing the
quarry waste materials in construction
works.

 The use of a quarry waste as an
alternative material to partial replacement
of cement by Dolomite stone dust.

* To minimize the cost.

* Reducing Portland cement production
and CO2 emission at production level by
using Dolomite dust as alternative of it.

* The primary objectives of this study are
to improve the strength properties of
partial replacement of cement with
Dolomite Powder in concrete so as to
make it suitable for construction of any
civil engineering structures.

* To study the workability of concrete
using Dolomite Powder.

* The study of mechanical properties of
concrete like compressive strength, split
tensile strength, flexural strength by
replacing dolomite powder
METHODOLOGY:

1) Assessing the physical & chemical
properties of materials.

2) Mix design for concrete are made using
the properties constituents of concrete.
Grade of concrete is taken as M25 and the
mix design are done as per IS: 10262-2009
and IS: 456- 2000 for different dolomite
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powder percentage replacing of cement,
using Msand as fine aggregate. All
mixtures are prepared for room
temperature.

3) Mix design of M-25 grade concrete by
partially replacement of cement with
dolomite powder 2.5%, 5% and 7.5% by
weight of cement.

4) Test on fresh concrete using slump test.

5) Test on hardened concrete using cube
test, flexural test & split tensile test.

Flow Chart:

1) Assessing the physical & chemical
properties of materials.

2) Mix design for concrete are made using
the properties constituents of concrete.
Grade of concrete is taken as M25 and the
mix design are done as per IS: 10262-2009
and IS: 456- 2000 for different dolomite
powder percentage replacing of cement,
using Msand as fine aggregate. All
mixtures are prepared for room
temperature.

3) Mix design of M-25 grade concrete by
partially replacement of cement with
dolomite powder 2.5%, 5% and 7.5% by
weight of cement.

4) Test on fresh concrete using slump test.
5) Test on hardened concrete using cube
test, flexural test & split tensile test. 23
3.1.1 Flow Chart:
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COLLECTION OF MATERIALS

TESTING OF MATERIALS

MIX DESIGN

WORKADILITY OF FRESH CONCRETE

PREFARATION OF SAMPLES
TESTING OF HARDENED CONCREITE
RESULT AND DISCUSSION

CONCLUSION

MATERIALS USED:

Cement:

A cement is a binder, a chemical substance
used for construction that sets, hardens,
and adheres to other materials to bind them
together. Cement is seldom used on its
own, but rather to bind sand and gravel

(aggregate) together. Cement mixed with
fine aggregate produces mortar for
masonry, or with sand and gravel,
produces concrete. Concrete is the most
widely used material in existence and is
behind only water as the planet's
mostconsumed resource. Ordinary
Portland cement (OPC) of 53 grade was
used throughout the course of the
investigation. The physical properties of
the cement as determined from various
tests conforming to Indian Standard IS:
1489:1991.

Aggregates:

are those chemically inert materials which
when bonded by cement paste form
concrete. Aggregates constitute the bulk of
the total volume of concrete and hence
they influence the strength of concrete to
great extent. The properties of concrete are
directly related to those of its constituents
and as such aggregate used in a concrete
mix should be hard, strong, dense, durable,
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RESULTS: CONCLUSION
Graph 1 Sieve analysis of fine aggregate . ’
This study reports the effect of the amount
Sieve analysis of Dolomite powder on concrete

10—

properties. The following conclusions can
be drawn from the obtained experimental

g:f; data:

M * Maximum 5% of cement can be replaced
by Dolomite powder without change in the

001 strength of the concrete.

15 Sieve Size

* Required flexural strength can be
achieved by 5% replacement of cement by
Dolomite powder.

Table 1Physical properties of fine

aggregate
Fhysical proparies offme * The addition of Dolomite filler in to
ati . . .
e Portland cement results in increase in
Sino Description Value

cement fineness and this fineness of the
1 SpeciTc gravity 753 cement provide higher rate of hydration
' and hence faster development of the early

i Water 4.8%
absorption Strength

3 Finess Modulus 3.0¢ . .

; * The use of Dolomite powder in cement

s Ak daoalty e2ste/n and concrete provides economic and

environmental advantages by reducing

Density of Concrete: Portland cement production and CO2
Table 2 Density of concrete emission.

* From the standard consistency results, it
seems that Dolomite has no effect on water
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requirement compared to Portland cement.
Moreover, the increase in level of fine
particles caused requires much water.
FUTURE SCOPE:

In the present study on mechanical
properties concrete by partial replacement
of cement with 0, 2.5%, 5.0% and 7.5%
Dolomite powder has been done. Due to
the limitation of time the study
wasrestricted to few parameters, the
exhaustive list of future scope of study as
follows

1. The effect of partial replacement of
cement with Dolomite powder in cement-
Dolomite paste can be studied.

2. The mechanical properties of concrete
by using admixtures with partial
replacementof cement with Dolomite
powder can be studied.

3. The properties of concrete can be
studied by using Dolomite as aggregate.

4. Compressive  strength  of  self
compacting concrete  blended  with
Dolomite powder canbe studied.
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