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Abstract: Concrete is the most widely used construction material in civil engineering industry because of its high structural
strength and stability, where the fine aggregate is generally natural sand. Marble is one of the important materials used which
has been widely used in structures since ancient times. Most of the monuments and ancient sculptures were built with the help of
marbles. Nowadays, marble are used for decoration function, which increase its demand in the market. Marble powder creates
environmental problems. Due to environmental problems, it has a great impact on human health as well as on nature. To control
its effect we have to use this waste. In this study, we gather the waste marble powder from the industry and investigate its effects
along the cement, sand mix in different proportions and also compare the compressive, flexural and split tensile strength of the
cement sand mixture. The main objective of this study is to develop a useful, concrete mix using waste marble powder as partial
replacement of cement and sand.
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L. INTRODUCTION
The time period during which concrete was first invented depends on how one interprets the term “concrete.” Ancient materials
were crude cements made by crushing and burning gypsum or limestone. Lime also refers to crushed, burned limestone. When sand
and water were added to these cements, they became mortar, which was a plaster-like material used to adhere stones to each other.
Over thousands of years, these materials were improved upon, combined with other materials and ultimately, morphed into modern
concrete. Today’s concrete is made using Portland cement, coarse and fine aggregates of stone and sand, and water. Admixtures are
chemicals added to the concrete mix to control its setting properties and are used primarily when placing concrete during
environmental extremes, such as high or low temperatures, windy conditions, etc. The precursor to concrete was invented in about
1300 BC when Middle Eastern builders found that when they coated the outsides of their pounded-clay fortresses and home walls
with a thin.
1. OBJECTIVE OF THIS STUDY
The following targets were identified in the present experimental investigation

A. To research the possibility of utilization of waste marble powder for the production of concrete

B. To look into the issue of replacement of cement and sand by waste marble dust in different percentages on compressive
strength of concrete

C. To look into the issue of replacement of cement and sand by waste marble dust in different percentages on compressive
strength of concrete

D. Tolook into the issue of replacement of cement and sand by waste marble dust in different percentages on split tensile strength
of concrete

E. To look into the issue of replacement of cement and sand by waste marble dust in different percentages on flexural strength of
concrete

F. To investigate the effect of replacement f cement and sand by waste marble powder in different percentages on durability of
concrete

G. Toinvestigate and compare the composition of control mix and marble powder mix

I1l. LITERATURE REVIEW
G.Latha et. Al. (2015) in their paper they done their study on concrete with WMP and explained tha concrete is a construction
material consisting of cementitious material, fine aggregate, coarse aggregate and water. Now a days the cost of these materials are

©IJRASET (UGC Approved Journal): All Rights are Reserved 3211



International Journal for Research in Applied Science & Engineering Technology (IJRASET)
ISSN: 2321-9653; IC Value: 45.98; SJ Impact Factor: 6.887
Volume 6 Issue IV, April 2018- Available at www.ijraset.com

increased so, we need to look at a way to reduce the cost of building materials especially cement. One of the recent advancement in
construction industry is replacement of materials in concrete.

Gulden Cagin Ulubeyli et. Al. (2015) studied that Marble is industrially processed by being cut, polished, and used for decorative
purposes, and thus, economically valuable. In marble quarries, stones are cut as blocks through different methods. During the
cutting process, 20- 30% of a marble block becomes waste marble powder. Marble powder is a waste material generated in
considerable amounts in the world.

Rohit Kumar and Er. Jitender Dhaka (2016) did the utilization of the solid waste in cement manufacturing company will help in
conservation of natural resources like limestone. The use of marble powder as a partial replacement of Cement can reduce the
production cost of cement and may be control the emission of harmful gases into the environment and proved Eco friendly to the
environment.

Talah et. Al. (2015) in their paper reports an experimental study of the influence of marble powder used as partial substitute for
Portland cement (PC) on the mechanical properties and durability of high performance concretes. The analysis of the experimental
results on concrete at 15% content of marble powder with a fineness modulus of 11500 cm2/g, in a chloride environment, showed
that it contributes positively to the perfection of its mechanical characteristics, its durability with respect to migration of chloride
ions and oxygen permeability.

T. Subramani and D. Latha (2015) did their study on sustainability in Concrete Production can be achieved by innovations in
substitutions of materials used. Use of a Marble Waste Powder is not very usual though it has no behavioral problem and there has
been little research work done on the waste. Marble waste is a solid waste material generated from the marble processing and can be
used either as a filler material in cement or fine aggregates while preparing concrete.

Vijaya Kumar YM et. Al. (2016) studied on the leaving of the waste materials to the environment directly can cause environmental
problem. Hence the reuse of waste material has been emphasized... In this research work, Marble Dust Powder has replaced the
(OPC & PPC) cement accordingly in the reach of 0%, 5%, 10%, 15% 20%, & 25% by weight of M-20 grade concrete. Concrete
mixtures were developed, tested and compared in terms of compressive strength to the conventional concrete.

V. EXPERIMENTAL PROGRAM
A. Compressive Strength Test
The test method covers determination of compressive strength of cubic concrete specimens. Test specimens of size 150mm x
150mm x 150mm were prepared for testing the compressive strength. In this study, the mix was done manually. The interior surface
of the moulds and the base plate were highly oiled before concrete was placed. Test results of compressive strength test at the age of
7 days & 28 days are given
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B. Flexural Strength Test

Test specimens of beam size 100 mm x 100 mm x 500 mm were prepared for testing the flexural strength of unreinforced beams.
After this the specimens were removed from the moulds and placed in clean fresh water for 28 days curing.The distance between the
centres of two rollers was kept 20cm. Test results of compressive strength test at the age of 7 days & 28 days.
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C. Plit Tensile Strength Test
Cylindrical concrete specimens of size 150mm diameter x 300mm long were moulded and stored in water for 28 days before testing
for tensile splitting strength.The cylindrical specimens were tested at the age of 7 days and 28 days after surface drying the same.
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V. CONCLUSION

A. The experimental investigation shows that utilization of waste marble powder as a construction material can be done up to a
limit for the production of concrete to address the waste disposal problems.

B. Increasing the amount of marble powder decreases the workability of concrete.

C. The increase in compressive strength due to replacement of cement by waste marble powder at the constant cement content is
attributed to the contribution of marble dust to the hydration procedure and therefore enhancing the compressive strength of
concrete.

D. The flexural strength of concrete for M25 grades of concrete increases with addition of waste marble powder up to 10%
replacement by weight of cement and furthers any addition of waste marble powder there was slight decrease in strength as
compared to conventional concrete.

E. From the results obtained for the split tensile strength of concrete for M25 grades concrete, it is observed that the split tensile
strength of concrete increased up to 15% replacement of cement by waste marble powder and decreased with further increase,
this may be due to its filling effect and growth of hydration products in concrete.

F. Further, the cost of construction can be minimized with usage of marble powder which is freely or cheaply available and the
environmental pollution can be reduced by using waste marble powder as replacement of cement in concrete.
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Test results show that these industrial wastes are capable of improving hardened concrete performance. Green concrete
enhancing fresh concrete behavior and can be used in architectural concrete mixtures containing white cement.

REFERENCES

Al-Akhras, N. M., Ababneh, A. And Alaraji, W. A. (2010) using burnt stone slurry in mortar mixes. Construction and Building Materials 24: pp. 2658-2663.
BIS: 516-1959, “Indian standard methods of test for strength of concrete.” Bureau of Indian Standards, New Delhi, India

BIS: 1199-1959, “Indian standard methods of sampling and analysis of concrete.” Bureau of Indian Standards, New Delhi, India

BIS: 5816-1999, “Indian standard Splitting tensile strength of concrete- Test method.” Bureau of Indian Standards, New Delhi, Indi

BIS: 10262-1982, “Recommended guidelines for concrete mix design.” Bureau of Indian Standards, New Delhi, India

F. J. Aukour, Feasibility study of manufacturing concrete eco-blocks using marble sludge powder as raw materials, Sustainable Development and Planning 1V,
Vol. 2 845, ISSN 1743-3541. v 1S:8112-1989, Indian standard of ordinary Portland cement,43 grade-specification(second revision)

Shirule, P.A., Rahman, A., Gupta, R. D. (2012) Partial replacement of cement with marble dust powder. International Journal of Advanced Engineering
Research and Studies, IJAERS; Volume 1(3): pp. 175- 177.

Tekeli, S., Akin, E.(2007) Manufacturing of polymer matrix composite material using natural stone dust and fly ash. Key Eng Material :pp. 336-338.

Terzi, S.(2007) Evaluation of natural stone waste dust in the mixture of asphaltic concrete. Constr Build Mater ;21:pp. 616-20.

Torres, P., Fernandes, H.R., Agathopoulos, S., Tulyaganov, D.U. and Ferreira, J.M.F. (2004) Incorporation of granite cutting sludge in industrial porcelain tile
formulations. Journal of the European Ceramic Society 24: pp. 3177-3185.

Veera Reddy, M.(2010) Investigations on stone dust & ceramic scrap as aggregate replacement in concrete. International journal of civil and structural
engineering, Vol. 1, No 3

Vijayalakshmi, M., Sekar, A.S.S., Ganesh prabhu, G. (2013) Strength and durability properties of concrete made with granite industry waste. Construction and
Building Materials 46: pp.1-7.

©IJRASET (UGC Approved Journal): All Rights are Reserved

3214



d lIsRA

ef n\m
cross’ COPERNICUS

10.22214/1JRASET 45,98 IMPACT FACTOR: IMPACT FACTOR:
7.129 7.429

INTERNATIONAL JOURNAL
FOR RESEARCH

IN APPLIED SCIENCE & ENGINEERING TECHNOLOGY

Call : 08813907089 (V) (24*7 Support on Whatsapp)




