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Abstract— Concrete is the most important component used in
the construction industry throughout the world, where the fine
aggregate is generally natural sand. The demand fanatural
sand in the construction industry has consecutivelyncreased
which has resulted in the reduction of sources anah increase in
price. As the demand for more and more infrastructues is
increasing day by day, the quantity of concrete regjrements is
also increasing. In this project, concrete will becasted for Mg
grade and the partial replacement of concrete matéal were
decided to reuse industrial waste such as waste ntée dust
powder as cement replacement in range of 5%,10%,% by
weight of cement, the quarry dust as fine aggregatreplacement
in range of 20%,25%,30% by weight of sand and theoconut
shell as coarse aggregate replacement in
15%,20%,25% by weight of aggregate. In this study
Compressive Strength, Split Tensile Strength and BPeral
Strength were obtained for mixes of concrete at 74128 days.
The optimum percentage for partial replacement of Mable
Dust Powder with Cement is 10%, Quarry Dust with Sad is
25% and Coconut Shell with Coarse Aggregate is
15%.Henceforth, Use of these alternate waste matatiwisely in
civil works will yields to cost reduction in constiuction material.

Index Terms— Reuse Of Waste ,Partial Replacement,
Compressive Strength, Split Tensile Strength, Flexad
Strength, Marble Dust Powder, Quarry Dust, CoconutShell.

I. INTRODUCTION

Now time has come to think of some alternativeéemals
for sustainable use in concrete mix. Day by daywarhand
type of waste materials has increased accordingsting
environmental issues. Civil engineering is a prsifasal
engineering discipline that deals with the desagmstruction
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and maintenance of the physical and naturally built
environment, including works like roads, dams, pasd
recreation, bridges etc. Rapid increase in conistric
activities leads to acute shortage of conventionaktruction
materials.

Concrete is the vital civil engineering materiats |
manufacturing involves utilization of ingredieniteel cement,
sand, aggregates, water and required admixtureaabe of
construction material is increased due to infrastnal
development across the world. The possibility ebanplete
depletion of concrete ingredients has renderedruged use
of natural materials for construction unsustainableiew of

range ofthis challenge, researchers throughout the worlg Heeen

investigating ways of replacing concrete ingredigntmake
construction sustainable and less expensive.

Using alternative  materials place of natural
material.concrete production makes concrete asigastie
and environment friendly Construction material. Naways
most of the researchers have focus on use of thetewa
materials in concrete according to their propemastes
generated by industrial and agricultural proceskase
created disposal and management problems which pose
serious challenges to efforts towards environmental
conservation, their use contributes to resourcesemation,
environmental protection and the reduction of camston
costs.

1.1 OBJECTIVES AND SCOPE OF STUDY
The main objective of this present work is
1) To study the influence of partial replacement of
cement with marble dust powder, fine aggregate with
quarry dust, coarse aggregate with coconut shell.
2) To compare the compressive strength, flexural
strength and split tensile strength with normal
concrete.
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3) To find the optimum percentage of waste marble dusteans of quarry dust up to 20% to 25%.
powder replaced in cement partially, quarry dus?.3 LITERATURE REVIEW ON COCONUT SHELL
replaced in fine aggregate partially and coconelish ~ Abdulfatah and Saleh(2011)[Journal of engineering
replaced in coarse aggregate partially that mtdees and applied sciences]conducted experiments to determine

strength of the concrete maximum.

the suitability of coconut shell as full replacemor coarse

4) To determine the reduction in cost with efficientaggregate in concrete works. A total of 72 conceetges of
partial replacement of these waste marble dusize 150x150x150 mm with different mix ratios oR2Z,

powder, quarry dust and coconut shell.
1.2 NEED AND FUTURE WORK OF THE STUDY

1:1.5:3 and 1:3:6 were casted, tested and theisipdlyand
mechanical properties were determined. = Compressive

« To know how these wastes can be used as potentifilengths comparable to that of plain concrete wbserved.
material or replacement material in the constructioThe study concluded that cost of producing concrate be

industry.

reduced up to 48%.

« This study will have the double advantage of DewanshuAhlawat, L.G.Kalurkar(2014)[Journal Of

reduction in the cost of construction material andMechanical And Civil

Engineering] investigated the

also as a means of effective disposal of waste &oconut Shell as Partial Replacement of Coarseeggde in

reusable one.

Concrete. Forty five cubes were casted and thenpcessive

« Using alternative material in place of naturabtrength and workability were evaluated at 7, 1d 28 days.
aggregate in concrete production makes concrete B¢ compressive strength of concrete reduced as the
sustainable and environment friendly ConstructioRercentage replacement increased. Concrete prodoged

material.

2 LITERATURE REVIEW
2.1 LITERATURE REVIEW ON WASTE MARBLE
DUST POWDER

BabooRai, Khan Naushad H , Abhishek Kr,
TabinRushad S, Duggal S.K (2011)[International Jounal
Of Civil
powder in cement concrete mix. In this paper ffexeof use
of marble powder and granules has been studiedahijalty
replacing with mortar and concrete constituentsd gheck
the different properties like relative workabilitand
compressive and flexure strengths. By partial @ptathe
constitution it reveals that increased waste povettervaste
marble granules ratio result in increased workgbidind
compressive strengths of the mortar and concrete.

Prof. P.A. Shirule, AtaurRahman, Rakesh D) Gupta
(2011]International Journal Of Advanced Engineering

2.5%, 5%, 7.5%, 10% replacement attained 28 days
compressive strength of 19.71,19.53,19.08,18.91
respectively. The results showed that Coconut slogltrete
can be used in reinforced concrete constructisntllization
is cost effective and eco-friendly.

RESULTS AND DISCUSSION

Engineering] studied the influence of marble 5.1 GENERAL

This chapter includes the testing of casted spawme
Cubes were tested for Compressive Strength, Cykindere
tested for Split Tension Strength and Prisms weséet for
Flexural Strength. From the test results, discussiare
carried out to interpret the conclusion.

5.2 COMPRESSIVE STRENGTH TEST

Compressive strength test on concrete is done stynga
and curing of an standard cube mould of size 150xmm
150mm x 150mm. After curing, specimens were allowed
dry in air. The dried specimens were centered on a

Research And Studies] investigated the effect of marble compression testing machine (CTM) of capacity 200@kd

powder as partial replacement for cement on moitathis
research paper with the inclusion of Marble powtler
strength of concrete gradually increases up torgicelimit
but the gradually decreases. With the inclusiorMafrble
powder up to 10% the initial strength gain in c@teris high.
The optimum percentage for replacement of marbiedeo
with cement and it is almost 10% cement for bothesuand
cylinders.
2.2 LITERATURE REVIEW ON QUARRY DUST

M. Shukla and A K Sachan(2000)[International
Journal Of Civil Engineering] studied environmental
hazardous stone dust utilization in building camndtion. It is
found that partial replacement will not affect #teength and

also solve the problem of disposal of stone duste T

workability of concrete reduces with the increasstone dust
and this can be improved by adding suitable admestu
GaneshaMogaveera, G.Sarangapani and
AnandV.R(2011)[International Journal Of
Environmental Science And Development] investigated
the effect of Partial Replacement of Sand by Qudtrst in
Plain Cement Concrete for different mix proportiomfiey
have concluded that sand can be replaced effegtivel
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testing were conducted as per IS 516-1959. Terihéne
the compressive strength, cubes were casted wifibretit
percentage of Marble Dust Powder, Quarry Dust amzb@ut
Shell. After that, the casted specimen are tegtédlal and 28
days. The optimum percentage of Marble Dust Powder,
Quarry Dust and Coconut Shell were again castedesidd
at 7, 14 and 28 days.

Table 5.1: Compressive Strength Result

Compressive Strength
MIX DESIGN 7 14 28
days days days
) Mo(conventional | 151, | 5082 | 26.03
M;(5% MDP) 17.78 24.19 31.68
M,(10% MDP) | 21.64 28.45 39.38
Ms(15% MDP) | 19.56 26.73 30.79
M4(20% QD) 25.60 27.70 32.19
Ms(25% QD)
29.22 33.53 38.26
Mg(30% QD)
26.85 29.12 34.88
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M+(15% CS)
19.03 | 26.83 | 31.58

Mg(20% CS)
17.19 | 2497 | 25.19

Mo(25% CS)
1550 | 23.66 | 20.45

M 10(10%MDP,
25%QD&15%CS) 25.09 30.60 37.17
Split Tensile Strength
MIX DESIGN 7 14 28
days days days
Mo(conventional) | 5 1 269 3.17
P M(5% MDP) | 233 2.78 3.38
o
4 M>(10% MDP) | 2 68 3.25 4.03
g Ms(15% MDP) | 2 49 2.90 3.5
S M4(20% QD) 3.01 3.45 4.04
Ms(25% QD) 3.38 3.80 4.59
Mg(30% QD) 3.2 3.62 4.19
N @\Q\N = 14 days M7(15%CS) | 2.47 3.03 | 357
- . 28 days Mg(20% CS) 2.39 2.88 3.34
Mix Design Ma(25% CS)
0
Fig.No 5.1: Compressive Strength Results ’ 2.28 275 3.26
M 1o(5%MDP,
25%ODEI5%CS) 3.05 3.54 4.23

Fig.No 5.1: Compression Testing

5.3 Split Tensile Strength Test:

Cylinders of size 100mm x 200mm were used to determ
the split tensile strength. The cylinders are chsiéth

Split Tensile Strength(N/mma2)
(g%

DD S S DT
& QQWOS) @Qc&

different percentage of Marble Dust Powder, QuBiugt and e‘v‘;\o‘:\g"\“ ,{o\ \,\35’\" e

Coconut Shell. After curing, the specimens weréeteat 7, 0-;9 A \3\‘9\‘ g\(\ Q'} m 7 days
14 and 28 days using a calibrated compressionnggsti oY ® B 14 days
machine of 2000kN capacity as per |.S. 516-1959.The 0\‘51"0 28 d:
optimum percentage of Marble Dust Powder, QuarrgtDu .@'\ ave
and Coconut Shell were again casted and testedlat &nd Mix Design

28 days. Fig.No 5.2: Split Tensile Strength Results

Table 5.2: Split Tensile Strength Result
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Fig.No 5.2: Split Tension Testing :
5.3 Flexural Strength Test: Fig.No 5.3: Flexural Testing
Beams of size 200mm x 100mm x 500mm under two-point
load were used to determine the flexural streribie. beams CONCLUSION
are casted with different percentage of Marble DRevder, The present Experimental Investigation showeddheving
Quarry Dust and Coconut Shell content in concretelieen conclusions:

investigated. After curing, the specimens wereetkst 7, 14 * The main aim of this paper is to convert the waste
and 28 days. The optimum percentage of Marble Dust material into useful building material and also to
Powder, Quarry Dust and Coconut Shell were alsdnaga avoid the waste material disposal problems and
casted and tested at 7, 14 and 28 days. related to environmental issues.
Table 5.3: Flexural Strength Result » The Compressive strength of Cubes are increaséd wit
Flexural Strength addition of Marble Dust Powder, Quarry Dust and
MIX DESIGN 7 14 | 28 Coconut Shell up to 10%MDP,25%QD and 15%CS
days | days | days partially replaced the Cement ,Sand and Coarse
Mg(conventional Aggregate in concrete and further any additiot wil
) ol 2.95 3.79 4.20 decreases the compressive strength.
M.(5% MDP) 3.14 4.28 5.25 » The Split Tensile strength of Cylinders are inceghs
M ,(10% MDP) | 3.28 4.31 5.39 with addition of Marble Dust Powder, Quarry Dust
M3(15% MDP) 3.20 4.25 510 and Coconut Shell up to 10%MDP,25%QD and
M,(20% QD) 354 4.27 512 15%CS partially replaced the Cement ,Sand and
M 5(25% QD) 3.75 451 590 Cogr§e Aggregate in concrete ang further any
Mg(30%QD ) 362 | 433 5 64 addition will decreases the Split Tensile strength
M(15% CS) 348 | 4.15 4.59 * The F_Iexural strength of beams are increased with
Mg(20% CS) 336 385 | 4.41 addition of Marble Dust Powder, Quarry Dust and
Mo(25% CS) 320 368 437 Cocpnut Shell up to 10%MDP,25%QD and 15%CS
M 1o(1L0%MDP, 3.6 44 partially replaced the Cement ,Sand and Coarse
25060D&15%CS) | 3 8 5.74 Aggregate in concrete and further any additior wil

decreases the flexural strength.

» Therefore, the optimum percentage for partial
replacement of Marble Dust Powder with Cement is
10%, Quarry Dust with Sand is 25% and Coconut
Shell with Coarse Aggregate is 15%.
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