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Abstract :-The thousands of tons of waste materials are dumbed on the valuable land in every year that results
in the occupation and degradation of valuable land. Currently waste handling is big problem. Therefore,
many investigations are carried out in order to utilize industrial, constructional and domestic waste for
concr ete mix. Manufactured sand is an alternative for river sand. Due to fast growing construction industry,
the demand for sand hasincreased tremendously, causing deficiency of suitableriver sand in most part of the
world. Another reason for use of M-Sand is its availability and transportation cost. Marble is industrially
processed by being cut, polished, and used for decorative purposes, and thus, economically valuable. During
the cutting process, 20-30% of a marble block becomes waste marble powder. Marble waste leads to a serious
environmental problem as well. Therefore, the use of waste marble in the concrete production as an
admixture material has increasingly become an important issue. The use of alternative aggregate like silica
sand is a natural step in solving part of depletion of natural aggregates such asriver sand. In this project,
Marble powder and Silica sand had been used as replacement of cement and fine aggregate by different
percentage for making concrete. The percentage replacement of marble powder will be 0%, 10%, 20% &
30% and silica sand will be 0%, 25%, 50% & 75% with M Sand.
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I INTRODUCTION

Concrete is the material of choice that is widely used in the construction industry. The ingredients for making
concrete have reached the demand of hour [5]. As the demand rises, the cost of each material reaches higher prices.
Hence in this research a solution to make a economic concrete was obtained with a sustainable strength enhancing of
concrete. In making conventional concrete, the demand for fine aggregate increase every day. As a solution to this
prevailing condition, the cement and the fine aggregate have been replaced with the marble powder and silica sand
which serves as afiller in concrete. Cement is one of the most produced materials around the world. Due to the
importance of cement as a construction material, and the geographic abundance of the main raw material, limestone,
cement is produced in virtually all countries. The wide spread production is also due to the relatively low price and
high density of cement. However, the production of Portland cement, an essential constituent of concrete, leads to
the release of a significant amount of CO, and other greenhouse gases (GHGS). The use of alternative aggregate like
silica sand isanatural step in solving part of depletion of natural aggregate [16]. Silicais the most abundant mineral
found in the crust of the earth. It forms an important constituent of practically al rock-forming minerals. It isfound
in avariety of forms, as quartz crystals, massive forming hills, quartz sand (silica sand), sandstone, quartzite, tripali,
diatomite, flint, opal, chalcedonic forms like agate, onyx etc. Silica sand contain a high proportion of silica (up to
99% SiO,) in the form of quartz and are used for applications other than as construction aggregates. They are
produced from both loosely consolidated sand deposits and by crushing weakly cemented sandstones. Silica sand is
obtained from the rdaw material. After washing the raw material the silica sand is separated by sieve size 1.18 of
raw material [17]. Silica sand of size less than 75 microns can be used in making concrete mix as the partial
replacement of cement. Marble powder is produced from processing plants, sawing and polishing of marble blocks
[2]. During its service life of concrete suffers deterioration mechanisms which cause durability problems [1]. The
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cement is partially replaced with marble powder at 0%, 5%, 10%, 15%, 20% and 25%. and the fine aggregate is
partially replaced with silica sand at 0%, 10%, 20%, 30%, 40% and 50%.

Il. MATERIAL CHARACTERIZATION
2.1 Cement
Ordinary Portland cement confirming to 1S 8112-1989 [43grade] is used for experimental work. Laboratory test
were conducted on cement to determine specific gravity, consistency, initial and final setting time and fineness.[14]
Fineness modulus of cement is 2.85%. Specific gravity of cement is 3.15

2.2 Fine Aggregate

Manufactured sand is an alternative for river sand. Aggregate which is passing through 4.75 IS sieve is termed as
fine aggregate. Fine aggregate is added to concrete to assist workability and to bring uniformity in mixture [3]. For
this project M- sand is used as fine aggregate. Specific gravity of M sand is 2.53. M sand which is used in this
project isshownin fig 2.1.

Fig2.1 M sand

2.3 Coarse Aggregate
The size of aggregate bigger than 4.75 mm is considered as coarse aggregate crushed stone obtained by crushing of
granite that could pass through 20 mm sieve and retained on 4.75mm IS sieve and contained only so much of five

materials as is permitted by specification along were produced [1]. Specific gravity of Coarse aggregate is 2.6 and
Impact value is 9.45.

2.4 Marble powder

Marble is a metamorphic rock resulting from the transformation of pure lime stone (Malpani, Jegarkal, Shepur,
Kiran,& Adi, 2014). The rock is also one of the most important materials used in buildings since ancient times,
especially for decorative purposes (Soliman, 2013). Turkey has the 40% of total marble reserve in the world.
7,000,000 tons of marble have been produced in Turkey annually and 75% of these production have been processed
in nearly 5000 processing plants. It can be apparently seen that the waste materials of these plants reach millions of
tons. Stocking of these waste materials is impossible (Alyamac&Ince, 2009). These type solid waste materials
should be inactivated properly without polluting the environment. The most suitable inactivating method nowadays
is recycling [23]. Recycling provides with some advantages such as protecting the natural resources, energy saving,
contributing to economy, decreasing the waste materials and investing for the futureThe purity of marble is depends
upon its colour and appearance. It is white if the limestone is composed of solely of calcite (100%6CaCO3). Fineness
of marble powder is 2.85 and specific gravity of marble powder is 2.63. Marble powder which is used in this project
isshowninfig 2.2.
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Fig 2.2 Marble Powder

2.5 Silica sand

Silica sand is obtained from the raw material. After washing the raw material the silica sand is separated by sieve
size 1.18 of raw material. Raw material is washed for taking out the clay material which is useful for making the
tiles. In the raw material about 10% is clay which is supplied to the ceramic factories. From the raw material
different size of silica sand are separated by different size of sieve. Sand size of 30 mesh to 80 mesh (500 micron) is
used in the glass industries. Sand size 1.18mm to 600 micron can be used in making concrete mix as the partial
replacement of fine aggregate. Nearly about 200 tones of silica sand is obtained daily after washing the raw material.
Sometimes it is used in the glass factories otherwise they dump them back into the mines [17]. Specific gravity of
silicasand is 2.6. Silica sand which is used in this project is shown in fig 2.3.

Fig 2.3 Silicasand

[1l. MIX PROPORTIONS
An experimental program was conducted to study, with a constant ratio W/C (0.4) , the effect of marble powder
and silica sand on the behavior of concrete. Partial substitution of Cement with marble powder and partial
replacement of M sand with silica sand will complete the study. The tests began with mixing materials and water
during 2 min in a concrete mixer. The concrete was cast in metallic moulds ( 150mm x 150mm x150mm). After
24 hours the wsamples underwent curing with conservation in tap water at 20 £ 2 °C for 14, 28 & 56 days. The
grade of concreteis M30 and W/C ratiois0.4[1]. Mix ratiois 1:2.28:3.14.

IV. RESULTS AND DISCUSSIONS

4.1 Slump Test

The concrete dump test measures the consistency of fresh concrete before it sets. It is performed to check the
workability of freshly made concrete, and therefore the ease with which concrete flows. It can also be used as an
indicator of an improperly mixed batch. The mix is prepared and placed in a clean slump cone mould and tamped by
three layers of about 25 stokes each layer and the top of coneis levelled off. Then the mould is lifted up vertically
and the nature of slump is analysed to get the workability of the given cement concrete]16]. Slump valueis shownin
fig4.1.
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4.2 Compression Strength Test

Fig 4.1 Slump value
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Compressive strength or compression strength is the capacity of a material or structure to withstand loads tending to
reduce size, as opposed to tensile strength which withstands | oads tending to elongate. [2] The test is conducted on
the 14th day, 28th day and 56th day curing and its observation are listed below in the form of a graph. Compressive
strength values with replacement for cement by marble powder with 0%, 10%, 20% & 30% and M sand by silica
sand with 0%, 25%, 50% and 75% [1]. Compressive strength for 10%, 20% & 30% Marble powder and 25%, 50%
& 75% silicasand is shown in fig 4.2.Compressive strength for 20% marble powder and 75% silica sand is shown in

fig4.3.

® |4 days
m 28 days
" 56 days

40

Fig 4.2 Compressive strength value
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Fig 4.3 Compressive strength values of 20% MP and 75% SS

4.2 Split tensile Test

Splitting tensile strength test on concrete cylinder is a method to determine the tensile strength of concrete. It is
necessary to determine the tensile strength of concrete to determine the load at which the concrete members may
crack. The test is conducted on 14th day, 28th day and 56th day. The cylinder is held in horizontal position and the
load is applied gradually and value is recorded if the cylinder fails while applying the load in it [9]. Va ues are taken
for concrete made by marble powder with 0%, 10%, 20% & 30% and M sand by silica sand with 0%, 25%, 50% and
75%. Split tensile results for various mix is shown in the fig 4.3.

3.5

® 14 days
m 28 days
56 days

Fig 4.3 Split tensile value
V.DURABILTY OF ALCCOFINE CONCRETE
5.2 Sulphate attack test

This test was carried out on the 150x150x150 mm Concrete cube. Total 12 cubes are casted and demoulded after 24
hours and at the ends of 28 days of normal curing period tested. The specimens were taken out from the curing tank
and initial weight was taken. 5% of sodium sulphate (Na2SO4) by weight of water was added with water as per
earlier investigators. The concentration of the solution was maintained throughout this period by changing the
solution periodically.[10] The specimens were taken out from the sulphate solution after 28 days of continuous
soaking. The surface of the Cube were cleaned, weighed & then tested in the compressive testing machine under the
uniform rate of loading of 120 kg/cm2/min. The changes in strength of the

concrete cube were calculated as per |S codes[ 2]
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5.2 Acid Resistance test

The concrete cubes of size 150mm were cast and cured for a period of 28 days. After 28 days curing of specimens,
cube surfaces were cleaned using standard preliminary surface cleaning process and weighed. The identified
specimens were immersed in prescribed acid solution. The solution was checked periodically[20]. After the
prescribed duration, the specimens were removed from the solution. Using weight 1oss method, percentage weight
loss was determined.
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Fig 5.1 Durability test values

VI. CONCLUSION

The effects in concrete with the partial replacement of cement by marble powder and M sand by silica sand is
investigated and conclusions were achieved.

»  The addition of marble powder as a partial replacement increases the compressive
strength of concrete at 10% & 20% and silica sand as partial replacement of M sand increases the
compressive strength of concrete at 25% & 50% increases the compressive strength.

e The addition marble powder at 30 % and silica sand 75% decreases the strength.

* By maintaining the marble powder at 20% and increases the percentage of silica sand increases the
strength.

e A percentage of tensile strength of concrete with replacement of marble powder and silica sand increases
the strength with some extend.

»  Thedurability of concrete after 28 days of curing with HCL and Na,SO, solution shows the better result on
strength.
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