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Abstract: Concrete is a construction material composed of Cement, fine aggregate, coarse aggregate, and water with or without
admixtures. The concrete industry is one of the heaviest consumers of natural resources due to which sustainability of concrete
industry is under threat. The biggest problem facing the concrete industry is the environmental and economic concern. In this
research Paper , the Ordinary Portland Cement (Grade 43) has been partially replaced by Waste Glass Powder (GLP) and in
Second stage Natural sand and cement replaced by stone dust and waste glass powder accordingly in the proportion of 0%, 10%,
20%, 30%, 40% & 50%, at constant 15 % of Waste glass powder by weight of M-30 grade concrete. Concrete mixtures were
produced, tested and compared in terms of Compressive Strength, Split Tensile Strength and Flexural Strength of the
conventional concrete at a period of 28 days. It is observed that glass Powder and stone dust gives better results as compared to
conventional concrete . It is found that strength and workability of mixes increases significantly when glass Powder and stone
dust is used.

Keywords: Cement, Concrete, Pozzolanic Material, Strength, Waste Glass Powder,Stone Dust ,Rice husk, Compressive Strength,
Split Tensile Strength and Flexural Strength

I.  INTRODUCTION WASTE GLASS POWDER
Glass powder is a highly fine powder made from ground glass. High precision machining equipment is necessary to prepare it, as it
needs to be very uniform with an even consistency. The process involves dry or wet grinding to achieve particles of the desired size.
Pigments can be added to make coloured glass powders. The glass powder is formed by crushing, milling, dry or wet grinding and
sieving to achieve particles of the desired size. Glass powder particle size range is between 30 microns and 0.4 microns. Glass
powder is used in a wide variety of applications so they come in a range of particle sizes and particle distributions.

Crushed glass aggregate for concrete

A. Stone Dust

Stone Dust is an ideal substitute to river sand. It is manufactured just the way nature has done for over a million years. Stone Dust is
created by a rock-hit-rock crushing technique using state-of-the art plant and machinery with world class technology. Stone Dust is
the environmental-friendly solution that serves as a perfect substitute for the fast depleting and excessively mined river sand, which
is so essential and percolating and storing rain water in deep underground pockets

Stone Dust
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Il. LITERATURE REVIEW
Abdullah Anwar, the Influence of Waste Glass Powder as a Pozzolanic Material In Concrete. In this research study, the Ordinary
Portland Cement (Grade 43) has been partially replaced by Waste Glass Powder (GLP) accordingly in the proportion.
Dali J.S. and Tande S.N. studied the properties of concrete containing mineral admixtures, when it is subjected to alternative wetting
and drying and high temperature and resulted that the compressive strength increment is upto 25% replacement of cement by waste
glass powder
K. Sundara Kumar, M. Siva Chennakesava Rao. have examines that the possibility of using glass powder as a partial replacement of
cement for new concrete. The global cement industry contributes about 7% of green house gas emission into the earth’s atmosphere.
Waste glass is one materials when ground to a very fine powder shows pozzolanic properties which can be used as a partial
replacement for cement in concrete,

I1l. OBJECTIVE

A. Main aim of this experimentation is to find the effect of replacement of cement by waste glass powder and sand replace by
Stone dust on workability and strength characteristics of concrete.

B. Cement is replaced by glass powder at constant 12 % and natural sand are replace by stone dust in different percentages like
0%, 10%, 20%, 30% ,40% and 50 % to study the effect of Glass Powder and Stone Dust on hardened properties of concrete
such as compressive, Split tensile and Flexural strength of concrete at 7, 14 and 28 days.

C. To determine the fresh property i.e. workability of M30 grade concrete by partially replacing cement with Glass Powder and
Natural sand with Stone Dust.

IV. MATERIALS AND METHODOLOGY
List of Materials use in this experiment

1) Cement

2) Fine Aggregate

3) Course Aggregate
4) Waste Glass Powder
5) Stone Dust

6) Water

A. Methodology

1) Mix design (M 25 grade) as per 1S 10262:2009

2) Preparation of specimens

a) Concrete Cube of size 150x150x150

b) Concrete Cylindrical columns of Dia 150mm and length 300 mm.
c) Concrete beams Of size 150x150x700 mm.

3) Workability Test .

4) Testing of cubes for compressive strength.

5) Testing of beams for flexural strength.

6) Testing of cylindrical columns for Split tensile strength

V. EXPERIMENTAL RESULT
A.  Workability Test
Slump test is the most commonly used method for measuring the consistency of concrete. It can be employed either in the
laboratory or at the site. The test is popular owing to its simplicity. The apparatus for conducting slump test consists of a mould in
the form of a frustum of a cone having internal dimensions as per 1S 1199-1959.
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1) Discussion: From the above graph, it was found that slump value Decreases from sample CC to R5 without glass powder, for
normal concrete value of slump is 85 mm when add stone dust it value continuous decreases, when we add stone dust and waste
Glass powder slump value is 85 for normal concrete and continuous decreases ,for R5 slump value is 55 mm

B. Compressive Strength test of M-30 Concrete

Compressive Strength (N/mm2) for M30 at 7,14
&28 days
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1) Discussion: From the above table and graph is seen that the compressive strength in M 30 grade of concrete at 7, 14 and 28
days increases when the percentage of the stone dust increase from 0% to 50% at constant percentage of waste glass powder,. In
case of case of combination of waste glass powder and stone dust value of compressive strength is increases it achieve 43.2
N/mm2.
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C. Split Tensile Strength test of M-30 Concrete

Split tensile Strength (N/mm2) at 28 days
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1) Discussion: From the above table and graph is seen that the Split Tensile Strength in M 30 grade of concrete at 28 days
increases when the percentage of the stone dust increase from 0% to 50% at constant percentage of waste glass powder,The
strength increase at 28 days is up to 4.8 %, at 40% sand replace by Stone dust and cement replace by 12% by Waste glass
powder. After increase the percentage of stone dust strength decreases ,optimum percentage of stone dust is 40% & constant
percentage of waste glass powder 12 % ,which give maximum value of Split Tensile Strength.

D. Flexure Strength test of M-30 Concrete
The result of the flexure strength with partial replacement of glass powder for 28 days are shown in the Table 5.7 for M-30 concrete
and their graphical representation in the below Figure

Flexural Strength (N/mm?2) at 28 days
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Percentage Content of Waste Glass Powder and Stone Dust vs Flexural Strength of Concrete at 28 days

1) Discussion: From the above table and graph is seen that the Flexural Strength in M 30 grade of concrete at 28 days increases
when the percentage of the stone dust increase from 0% to 50% at constant percentage of waste glass powder,The strength
increase at 28 days is up to 18 %, at 40% sand replace by Stone dust and cement replace by 12% by Waste glass powder. After
increase the percentage of stone dust strength decreases ,optimum percentage of stone dust is 40% & constant percentage of
waste glass powder 12 % ,which give maximum value of Flexural Strength .

VI. CONCLUSION
A. From the experiment, it was found that slump value Decreases from sample CC to R5 without glass powder, for normal
concrete value of slump is 85 mm when add stone dust and glass powder it value continuous decreases, 85 for normal concrete
and continuous decreases ,for R5 slump value is 55 mm .
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From the experiment, it was is seen that the compressive strength in M 30 grade of concrete at 7, 14 and 28 days increases
when the percentage of the stone dust increase from 0% to 50% at constant percentage of waste glass powder,The strength
increase at 28 days is up to 18.3 %, at 40% sand replace by Stone dust and cement replace by 12% by Waste glass powder.
After increase the percentage of stone dust strength decreases ,optimum percentage of stone dust is 40% which give maximum
value of compressive strength. maximum value of compressive strength is 43.2 N/mm2.In case of cement replace by glass
powder the maximum value of compressive strength 39.6 N/mm2. But in case of combination of waste glass powder and stone
dust value of compressive strength is increases it achieve 43.2 N/mm2.

From the experiment, it was is seen that the Split Tensile Strength in M 30 grade of concrete at 28 days increases when the
percentage of the stone dust increase from 0% to 50% at constant percentage of waste glass powder, The strength increase at 28
days is up to 4.8 %, at 40% sand replace by Stone dust and cement replace by 12% by Waste glass powder. After increase the
percentage of stone dust strength decreases ,optimum percentage of stone dust is 40% & constant percentage of waste glass
powder 12 % ,which give maximum value of Split Tensile Strength.

From the experiment, it was found that the Flexural Strength in M 30 grade of concrete at 28 days increases when the
percentage of the stone dust increase from 0% to 50% at constant percentage of waste glass powder, The strength increase at 28
days is up to 18 %, at 40% sand replace by Stone dust and cement replace by 12% by Waste glass powder. After increase the
percentage of stone dust strength decreases ,optimum percentage of stone dust is 40% & constant percentage of waste glass
powder 12 % ,which give maximum value of Flexural Strength

REFERENCES
Abdullah Anwar, The Influence of Waste Glass Powder As A Pozzolanic Material In Concrete. International Journal of Civil Engineering and Technology,
7(6), 2016, pp.131 — 148.
Ahmed Omran, Arezki Tagnit-Hamou. “Performance of glass-powder concrete in field applications”, Construction and Building Material. Volume-109, 15
April 2016, Pages 84-95.
Bajad M.N ,Modhera C.D.and Desai A.k.(2011) Effect of Glass on Strength of Concrete Subjected to Sulphate Attack, International Journal of Civil
Engineering Research and Development (IJCERD) Volume 1(2)
Chikhalikar S.M. and Tande S.N. (2012) An Experimental Investigation On Characteristics Properties of Fiber Reinforced Concrete Containing Waste Glass
Powder as Pozzolona, 37th Conference on Our World in Concrete and Structures, Singapore, August
Dali J.S. and Tande S.N. (2012) Performance of Concrete Containing Mineral Admixtures Subjected to High Temperature 37th Conference on Our World in
Concrete and Structures, Singapore, August
Gopalakrishnan Ramasamy and Govindarajan Dharshnamoorthy (2011) Compressive Strength and Electron Paramagnetic Resonance Studies on Waste Glass
Admixtured Cement, New Journal of Glass and Ceramics, 2011, Published Online October.
Jangid Jitendra B. and Saoji A.C. (2014) Experimental investigation of waste glass powder as the partialreplacement of cement in concrete production, IOSR
Journal of Mechanical and Civil Engineering(IOSR-JMCE) e-ISSN: 2278-1684, p-ISSN: 2320-334X [International Conference on Advances in Engineering
and Technology —(ICAET-2014)]
Kaveh Afshinnia, Prasada Rao Rangaraju. “Impact of combined use of ground glass powder and crushed glass aggregate on selected properties of Portland
cement concrete”, Construction and Building Materials, volume 117, 1 August 2016.
K. Sundara Kumar, M. Siva Chennakesava Rao. “Studies on utilization of waste glass powder in concrete making”, International Journal for Technological
Research in Engineering ISSN: 2347-4718, Volume 3, Issue 12, August 2016
Kumarappan N.(2013) Partial Replacement Cement in Concrete Using Waste Glass, International Journal of Engineering Research and Technology (IJERT) 2
(10), ISSN: 2278-0181
Khatib JM., Sohl H.S., H.S. Sohl and Chileshe N. (2012) Glass Powder Utilisation in Concrete
Production” European Journal of Applied Sciences 4 (4): 173-176, 2012 ISSN 2079-2077 © IDOSI Publications
Khmiri A., Samet B. and Chaabouni M. (2012) Assessment of the Waste Glass Powder PozzolanicActivity by Different Methods, IJRRAS 10 (2), February
Roz-Ud-Din and Nassar, Parviz Soroushian (2012) “Strength and durability of recycled aggregate concrete containing milled glass as partial replacement for
cement” Construction and Building Materials 29.
Oliveira L.A Pereira de, Gomes J.P. and Castro Santos P. (2008) “Mechanical and Durability Properties of Concrete with Ground Waste Glass Sand” DBMC
International Conference on Durability of Building Materials and Components ISTANBUL, Turkey 11-14 May.
Patel Dhirendra, Yadav R.K. and Chandak R.(2012) Strength Characteristics of Cement Mortar Paste Containing Coarse and Fine Waste Glass Powder,
International Journal of Engineering Sciences Research-1JESR Volume 03(02).
Patil Dhanraj Mohan and Dr.Sangle Keshav K (2013), Experimental Investigation of Waste GlassPowder as Partial Replacement of Cement in Concrete,
International Journal of Advanced Technologyin Civil Engineering.
Vandhiyan R., Ramkumar K. and Ramya R.(2013) Experimental Study on Replacement of Cement by Glass Powder, International Journal of Engineering
Research and Technology (IJERT) Vol. 2 Issue 5, May, ISSN: 2278-0181
Sarbjeet Singh, Ravindra Nagar, Vinal Agrawal, “A review on properties of sustainable concrete using granite dust as replacement for river sand”, Journal of
cleaner Production, volume 126, 10 July 2016 pages 74-87.
Shayan Ahmad (2002) “Value-added Utilisation of Waste Glass in Concrete” IABSE Symposium Melbourne.
Vasudevan Gunalaan and Pillay Seri Ganis Kanapathy, Performance of Using Waste Glass Powder In Concrete As Replacement of Cement, American Journal
of Engineering.

©IJRASET: All Rights are Reserved




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)




