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Abstract-In developing countries where concrete is commonly used, increase in cost of concrete made construction extremely 

pricey. The production of concrete require a choice of materials like Cement, Fine aggregate and Coarse Aggregate. Due to 

wide usage of concrete cost of materials is being increased. So another material is used for partial replacement of Fine 

aggregate and coarse aggregate in concrete. Main aim of this project is to decrease the cost of concrete. Research work have 

been conducted with gathering of materials required, the data required for mix design are obtained by sieve analysis and 

specific gravity test. Sieve analysis is carried out from a variety of fine aggregates (FA) and coarse aggregates (CA) samples 

and the sample which suit the condition is selected. Specific gravity tests are carried out for fine and coarse aggregate. FA is 

replaced by Quarry dust of 30 % along with the partial replacement of CA with coconut shell. Coarse aggregate is replaced 

with 10 %, 20%, 30% and 40 % by coconut shell. Design Mix used is M20 grade (1:1.5:3) with W/C Ratio 0.5.The 

Conventional concrete and Coconut shell with quarry dust concrete specimens were casted and tested for compressive strength 

and split tensile strength for 7 and 28 days. The compressive strength of the CS10%+QD30% and CS20%+QD30% was 

24.35N/mm2 and 24.98 N/mm2, Split tensile strength is 3.45N/mm2 and 3.500N/mm2 respectively at 28days.A Study On 

Partial Replacement Of Coarse And Fine Aggregate By Coconut Shell And Quarry Dust Mix. 
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I.INTRODUCTION 
 

Civil engineering construction material is concrete. Its 

manufacturing process involves the some of substances 

like cement, sand, aggregates, water and admixtures. Due 

to the infrastructural development across the world, the 

demand for the construction material is increasing day by 

day. Greenhouse gases emission are produced during 

coarse aggregate production, which are major concern for 

global warming and climate change. Environmental 

problems such as water retentions in lakes and rivers are 

caused by excavating of Fine aggregate. Therefore, to use 
concrete mix there is a need to find some alternate or 

sustainable materials. 

 

Day to day different types of waste materials production 

is increasing and creating many environmental issues. 

Making use of these waste materials in manufacturing of 

concrete will decrease environmental pollution and the 

cost of concrete. The concrete mixture consists of coarse 

and fine aggregate. Coarse aggregate is naturally available 

and factory crushed. Fine aggregate is often obtained 

from river beds. River sand quality usually depends on its 
source and for the most part of the time it varies rather a 

lot. Usage of fine aggregate in concrete is more than 30% 

of the composite, its mechanical properties have an effect 

on the quality of concrete. The alternative material should 

be waste materials in the aspects of reduction in 

environmental load and waste management cost, 

reduction of production cost of concrete. Hence crushed 

sand has been identified as a substitute for river sand and 

coarse aggregate occupy more than 30% in concrete there 

for coarse aggregate is partially replaced by coconut shell 

in concrete by this agriculture waste material get reduced 

and minimize environment problems. 

 

Production of cement Coconut shell and Silica fume in 

India 

 

1.  Cement 

 

The composition of World Cement Consumption in the 

year 2012 is 3,313 Million metric Tons. Among that 7.0% 

in India 57.7% in China, 9.4% in Developed Countries, 

25.9% in Other Emerging. 

 

2. Coconut shell 

 
India is the third largest producer of coconut products in 

the world. Coconut trees are widely cultivated in the 

southern states of India, especially Kerala. Kerala got its 

name itself derived from a word, ’kera’ meaning coconut 

tree. 
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Traditional areas of coconut cultivation in India are the 

states of Kerala, Tamil Nadu, Karnataka, Pondicherry, 

Andhra Pradesh, Goa, Maharashtra, Odisha, West Bengal 

and the islands of Lakshadweep and Andaman and 

Nicobar. Four southern states combined account for 

almost 92% of the total production in the country: Kerala 

(45.22%), Tamil Nadu (26.56%), Karnataka (10.85%), 

and Andhra Pradesh (8.93%).Other states, such as Goa, 

Maharashtra, Odisha, West Bengal, and those in the 

northeast (Tripura and Assam) account for the remaining 

8.44%. Kerala, which has the largest number of coconut 

trees, is famous for its coconut-based products 
 

The composition of Coconut Production in India in the 

year 2009 is 10,894,000 tonnes.Traditional areas of 

coconut cultivation are the states of Kerala 

(45.22%),TamilNadu (26.56%), Karnataka(10.85%) and 

AndhraPradesh (8.93%). 

 

Kerala is densely populated state and most of its 

population uses coconut or it’s byproducts in their daily 

activities. Coconut shells thus get accumulated in the 

mainland without being degraded for around 100 to 120 
years. Disposal of these coconut shells is therefore a 

serious environmental issue. In this juncture, the study on 

use of coconut shells ash as a substitute or replacement of 

cement in concrete is gaining importance in terms of 

possible reduction of waste products in the environment 

and finding a sustainable alternative for non-renewable 

natural stone aggregates. 

 

 

 

 

 
 

 

 

Fig 1.  coconut shells 

 

3. Quarry dust 

 

Quarry dust, a byproduct from the crushing process of 

stones which is available abundantly from rock quarries at 

low cost in many areas can be an economical alternative 

to the river sand. Quarry dust can be defined as residue, 
tailing material after the extraction and processing of 

rocks to form fine particles less than 4.75 mm. Quarry 

dusts, which is generally considered as a waste material, 

causes an environmental load due to disposal problem. 

Quarry dust being by and large, a waste product, will also 

reduce environmental impact, if consumedby construction 

industry in large quantities. Hence, the use of quarry dust 

as fine aggregate in concrete will reduce not only the 

demand for natural sand but also reduce environmental 

problems. Moreover, the incorporation of quarry dust will 

offset the production cost of concrete and hence, the 

successful utilization of quarry dust as fine aggregate will 
turn this waste material into valuable resource. 

 

Quarry dust has been used for different activities in the 

construction industry such as for road construction and 

manufacture of building materials such as lightweight 

aggregates, bricks and autoclave blocks. Usually quarry 

dust is used in large scale in the highways as a surface 

finishing material. Use of quarry dust as fine aggregate in 

concrete draws serious attention of researches and 

investigators. The utilization of well graded, fines free 

quarry dust has been accepted as building material in the 

industrially advanced countries of the west for the past 
three decades. As a result of sustained research and 

development works under taken, with respect to 

increasing application of this industrial waste. The level 

of utilization of quarry dust in the countries like Australia, 

France, Germany and UK has been reached more than 

60% of its production. The use of quarry dust in India has 

not been much, when compared with other advanced 

countries. 

 

Complete replacement of quarry dust in concrete is 

possible with proper treatment of quarry dust before 
utilization. Concrete containing quarry dust as fine 

aggregate is promising greater strength, lower 

permeability and greater density which enable it to 

provide better resistance to freeze/thaw cycles and 

durability in adverse environment. The quarry dust can 

also be used for all types of concrete including self 

compacting concrete, high performance concrete, 

pumpable concrete, roller compacted concrete, precast 

concrete products, brick work and plaster mortars, 

flooring and waterproofing. 

 

 
 

Fig 2. Quarry Dust 

 

 

 
Fig 3. Quarry Dust 
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3.1 Quarry dust production 
 

Quarry dust is a product obtained from aggregate crushing 

plant near Gowripatnam, where the rocks are made 

Processed to form fine particles of less than 4.75 mm. The 

production of quarry dust is about 206.808 meter cubes. 

 

4 Objectives 

 

• To reduce the quantity of coarse aggregate and fine 

aggregate in manufacture of concrete. 

• To increase the strength of concrete by partial 

replacement of normal sand with quarry dust. 
• To reduce the cost of concrete. 

• To use quarry dust and coconut shell for the 

manufacture of concrete which otherwise would have 

been a disposal. 

 

5 Scope of study 

 

In the present study we are partially replacing the coarse 

aggregate by coconut shell and Fine aggregate by quarry 

dust for M 20 Grade concrete .The Fine aggregate is 

replaced by Quarry dust of 30 % along with the partial 
replacement of coarse aggregate with coconut shell. The 

coarse aggregate is replaced with 10 %, 20%, 30% and 40 

% by coconut shell. The design Mix used for the project is 

M20 grade (1:1.5:3) with W/C ratio 0.5. The 

Conventional concreteand Coconut shell with quarry dust 

concrete specimens were casted and tested for 

compressive strength and split tensile strength for 7 and 

28 days. 

 

 

II. LITERATURE REVIEW 
 

 

1. General 

 

In this chapter, the previous research have been done on 

using quarry dust and Coconut shell in concrete has been 

reviewed. 
 

R. Nagalakshmi (2013) Experimental study on strength 

characteristics on M25 concrete with partial replacement 

of cement with fly ash and coarse aggregate with coconut 

shell, 20% of cement replaced with fly ash and 10%, 

20%,30% of coarse aggregate replaced with coconut shell 

resulted that the compressive strength is reduced when 

compared with the conventional concrete 

 

Daniel Yaw Osei (2013)Experimental assessment on 

coconut shells as aggregate in concrete, Increase in 

percentage replacements by coconut shells reduced the 
strength and density of concrete. 

 

Akaninyene A. Umoh, Olasunkanmi Olabode Femi 

(2013) Assessing the Mechanical Performance of Ternary 

Blended Cement Concrete Incorporating Periwinkle Shell 
and Bamboo Leaf Ashes, The relationship between tensile 

splitting strength and compressive strength of the 

combined mixes of ternaryblended cement concrete had a 

higher value,which is greater than for most normal 

weightconcrete. 

 

Amarnath Yerramalaa Rama chandrudu(2012) 

Properties of Concrete with Coconut Shells as Aggregate 

Replacement, Addition of CS decreases workability and 

addition of fly ash either as cement replacement or 

aggregate replacement increases workability of CS 

concrete. Increase in CS percentage decreased densities of 
the concretes. 

 

Olugbenga O. Amu (2011) carried out work on 

Potentials of Coconut Shell and Husk Ash on the 

Geotechnical Properties of Lateritic Soil for RoadWorks, 

The samples gain higher unit weights with the addition of 

CSHA, the shear strengths of all samples increases 

respectively at 4% CSHA and that the CBR values 

increased gradually with increased percentages of CSHA. 

 

Oyekan (2008) carried out work on the use of sawdust 
and sugar as admixtures in sandcrete blocks production. 

He discovered that sawdust as an air entraining agents has 

no appreciable effect on the compressive strength of 

blocks. The result on the use of sugar showed that 

sugarhad asignificant effect on the compressive strength 

of theblocks increasing it by 17% at 28 days. 

 

2. Strength and durability of concrete using quarry 

dust(2013) B.Balapgol, SA Kulkarni, KM Bajoria, Indian 

institute of technology Bombay, India. 

 

B.Balapgol, SA Kulkarni, KM Bajoria carried out an 
experimental study was performed to examine the 

strength and durability of concrete using quarry dust as a 

replacement to the natural sand. The performance of 

concrete with quarry dust was excellent. There was an 

increase in compressive strength about 8 to 26% and 

flexural strength about 1 to 5% with as the grade of 

concrete mix increased. The concrete with quarry dust 

performed better than concrete with natural sand as thr 

grade of concrete mix increased. The flexural strength of 

concrete with quarry dust was marginally increased on the 

strength of concrete with natural sand. The permeability 
of concrete decreased as the grade of concrete mix 

increased. This paper presents that concrete with quarry 

dust was found to be stronger and durable. The quarry 

dust may be used as a substitute to natural sand. 

 

3.  Stone crusher dust as a fine aggregate in concrete 

for paving blocks (2012) RadhikeshP..Nanda, Amiya 

K.Das, Moharana.N.C, assistant professor, department of 

civil engineering, NIT Durgapur. Bhubaneswar, assistant 

professor, department of civil engineering, KIIT 

university. 
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Radhikesh P.Nanda, Amiya K.Das, Moharana N.C, 
carried out an experimental study on replacing stone 

crusher dust as fine aggregate in concrete for paving 

blocks. Replacement of fine aggregate by crusher dust 

upto 50% by weight has negligible effect on the reduction 

of any physical and chemical properties like compressive 

strength, flexural strength, split tensile strength etc. water 

absorption is well below the limit as per Indian codes. 

Durability test shows no variation for different 

replacement of crusher dust. There is a shaving of 56% of 

money if sand is replaced by crusher dust. The percentage 

of saving was less but highly beneficial for mass 

production of paving blocks. 
 

4. Use of stone powder in concrete and mortar as an 

alternative of sand(2010) H.M.A 

 

Mahzuz,  A.A.M  Ahmed,  M.A  Yusuf,  Department  of  

civil  and  environmental  engineering,Shahjalal 

university of science and technology, Bangladesh. 

 

H.M.A Mahzuz, A.A.M Ahmed, M.A Yussuf, carried out 

an experimental study on use of stone powder in concrete 

and mortar as an alternative of sand. This study focuses 
on the relative performance of concrete by stone powder 

and stone chip. Same performance was evaluated using 

brick chip instead of stone chip. From the laboratory 

study, it can be concluded that stone powder is well 

appropriate for medium graded concrete for better 

performance in terms of strength and economy over 

normal sand. Because for all ratios of concrete stone 

powder gives 14.76, 4 and 10.44% increased value of 

compressive strength for the ratios of 1:1.5:3, 1:2:4 and 

1:2.5:5 respectively from that of normal sand. Similarly 

for brick chip in all the ratios concrete give higher 

compressive strength but less value than the stone chip 
concrete. For mortar, stone powder well appropriate to 

choose it as an alternative of sand. The availability of 

stone powder is limited and its price is not defined. If the 

stone powder can have a price value, it is not difficult to 

market it and use it as an alternative of sand. It is also 

seen from the study that the compressive strength of 

concrete made of brick chips is low comparing with that 

of concrete made of stone chip. This may be due to low 

quality brick chip, weak workmanship, and wrong 

proportions of mixing. But as brick chip is economical 

and available so normally for the low strength structures it 
can be used. 

 

5. Effective utilization of crusher dust in concrete 

using Portland pozzolana cement(2009). Dr.A.DPofale, 

syedRaziuddinQuadri, professor in civil engineering, 

Visvesvaraya National institute of technology, south 

Ambazari Road, Nagpur. 

 

Dr.A.DPofale, syedRaziuddinQuadri, carried out an 

experimental study on effective utilization of crusher dust 

in concrete using Portland pozzolana cement. Based on 

the results of the experimental Investigation it was found 
that the compressive strength of M25 concrete mix had 

increased by 22% with the use crusher dust at 40% 

replacement of natural sand. The compressive strength of 

all the mixes i.e., a partial replacement of natural sand 

with crusher dust at the levels of 30%, 40%, 50% and 

60% showed an increase in compressive strength by 

8.26%, 22.34%, 18.53% and 4.9% respectively. 

 

The compressive strength of M30 concrete mix had 

increased by 16% with the use of 40% replacement of 

natural sand by crusher dust. The compressive strength of 

all the mixes i.e., a partial replacement of natural sand 
with crusher dust at the levels of 30%, 40%, 50%, and 

60% showed an increase in compressive strength by 

5.25%, 16%, 12.5%, and 8.9% respectively. 

 

Compaction factor test results show that there is a 

decrease in workability with increase in crusher dust. The 

compaction factor test results at the levels of 30%, 40%, 

50% and 60% was 0.97, 0.96, 0.95, and 0.93 respectively 

for M25 grade of concrete mixes. Similarly, for M30 

grade of concrete mixes, the compaction factor test results 

at the levels of 30%, 40%, 50% and 60% was 0.96, 0.95, 
0.94 and 0.92 respectively. The workability can be 

increased by using plasticizers. 

 

6. An innovative method of replacing river sand by 

quarry dust waste in the concrete for sustainability 

(2008). Dr.P.B.Sakthivel, c.Ramya, M.Raja, professors of 

civil engineering, Jerusalem college of engineering. 

 

Dr.P.B.Sakthivel, c.Ramya, M.Raja carried out an 

experimental investigation on replacing river sand by 

quarry dust waste in concrete for sustainability. In order 

to protect the natural resources such as river sand, this 
study was identified quarry dust, which is a waste product 

from crushing industry and available almost free of cost, 

as partial replacement of river sand. The study has 

brought out positive results that quarry dust can be 

effectively used as partial replacing material upto 10% of 

natural sand in M35 concrete. The sand was replaced by 

10%, 20%, 30% and 40% with quarry dust has been used. 

The workability of concrete was determined by 

conducting slump test and slump flow test. Where the 

workability of concrete in fresh state was decreased with 

increase in quarry dust content. And the compressive 
strength of concrete was increased by 8% at 10% 

replacement. On replacement of 20%, 30%, 40% there 

was reduction in compressive strength by 22.4%, 37% 

and 45.5%. Hence 10% quarry dust replacement was 

preferred for M35 grade of concrete to increase the 

compressive strength. 

 

7. Use of quarry dust to replace sand in concrete – an  

experimental  study(2008), 
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G.Balamurugan, Dr.P.Perumal, associate professor and 
head of department of civil engineering, Jayamatha 

engineering college, Aralvoimozhi. Principal, Mahendra 

institute of engineering andtechnology, Mallasamudram, 

Nammakal. 

 

G.Balamurugan, Dr.P.Perumal carried out an 

experimental investigation on use of quarry dust to 

replace sand in concrete. The experimental study was 

carried by replacing the quarry dust from 0% to 100% in 

steps of 10%.M20 and M25 grade of concrete were taken. 

The compressive strength of concrete cubes at 7 and 28 

days were obtained at room temperature. Also the 
temperature effect on concrete cubes at 100 degrees 

centigrade on 28 day of casting was carried out to check 

the loss of strength. 

 

• The concrete acquires maximum increase in compressive 

strength at 50% sand replacement. The percentage of 

increase in strength with respect to control concrete is 

24.04 and 6.10 in M20 and M25 respectively. 

• After heated at 100 degrees centigrade, the compressive 

strength is obtained at 50% sand replacement. The 

percentage of reduction in strength with respect to control 
concrete is 6.67 & 13.80 in M20 and M25 respectively. 

• Due to thermo shock also the compressive strength is 

maximum at 50% sand replacement only. The percentage 

of reduction in strength with respect to control concrete is 

13.01 & 16.22 in M20 and M25 respectively. 

 

The above conclusion gives clear picture that quarry dust 

can be utilized in concrete mixtures as a good substitute 

for natural river sand with higher strength at 50% 

replacement. 

 

8. An Experimental Investigation on Stone Dust as 

Partial Replacement of Fine Aggregate in 

Concrete(2007), Sandeep Kumar Singh, Vikas 

Srivastava1, V.C. Agarwal1, Rakesh Kumar and P.K. 

Mehta Dept. of Civil Engineering, Sam Higginbottom 

Institute of Agriculture Technology and Sciences 

(Deemed University), Motilal Nehru National Institute of 

Technology, Allahabad. 

 

 

Sandeep Kumar Singh, Vikas Srivastava1, V.C. Agarwal, 

Rakesh Kumar and P.K. Mehta carried out an 
experimental investigation on stone dust as partial 

replacement of fine aggregate in concrete. A referral M25 

concrete mix was used in the present investigation. The 

replacement level of the fine aggregate(30, 40, 50, 60 and 

70%) by stone dust was investigated. The compressive 

strength of concrete mixes at different replacement levels 

of fine aggregate with stone dust at 7 and 28 days. It is 

observed that up to 30% replacement level both at 7 and 

28 days, the strength is decreased; but at 40% 

replacement, the 28 days strength is increased while the 7 

days strength is decreased marginally. At 7 days, the 

compressive strength is decreased by 4.6% as compared 
to the referral concrete. 

 

9.  Minimizing the stone dust through a sustainable 

way:a case study of stone crushing industry of 

Sylhet(2007) A. A. Masrur Ahmed, H. M. A. Mahzuz, M. 

A. Yusuf, department of civil engineering, leading 

university, Sylhat, Bangladesh department of civil and 

environmental engineering, shahjal university of science 

and technology. 

 

A. A. Masrur Ahmed, H. M. A. Mahzuz, M. A. Yusuf 

carried out an experimental investigation on minimizing 
the stone dust through a sustainable way: a case study of 

stone crushing industry of sylhet. A referral mix M20, 

M25, M30 concrete mix was used in present 

investigation. where the water cement ratio was 

maintained 0.485. The compressive strength of concrete 

of fine aggregate with stone dust at 28 days was 

performed. The compressive strength of M20, M25, M30 

was increased by 13.74%, 11.89%, 5.72% at 28 days as 

compared to that of the normal concrete. 

 

10. Effect of Quarry Dust and Fly Ash Mix on strength 
properties of M40 grade Concrete(2006), Anjali H 

Jamale, Urmila R KawadeP.G.Student, Dept. of Civil 

Engg, P.D.V.V.P. College of Engineering, Ahmednagar, 

M.H., India. Assosiate Professor, Dept. of Civil Engg, 

P.D.V.V.P. College of Engineering, Ahmednagar, M.H, 

India. 

 

Anjali H Jamale, Urmila R kawade P.G. Student carried 

out an experimental investigation on effect of quarry dust 

and fly ash mix on strength properties of M40 grade 

concrete.The study analyses the effect on strength 

characteristics by various % of quarry dust as a 
replacement of natural sand in M40 grade concrete and 

also the combination of various % of quarry dust and Fly 

ash as a replacement of natural sand and cement in M40 

grade concrete. Natural sand is replaced by quarry dust 

with 0%, 15%, 35%, 55%, and 75% and in combination 

Natural sand is replaced by quarry dust with 0%, 15%, 

35%, 55%, 75% & Cement replaced by fly ash with 0%, 

5%, 10%, 15% and 20%. 

 

 It is concluded that use of QD causes decrease in 

workability but addition of fly ash is useful to improve 
workability and also loss in early strength due to fly ash 

can be improved by the us of QD. So it is beneficial to use 

both materials together. 

 Optimum percentage of QD for max values for various 

strength in cement concrete is 15%. Even though sand can 

be replaced up to 35% quarry dust. 

 Optimum percentage of combination of QD and FA for 

max values of various strength in concrete is 15% QD and 

5%FA. 

 For the split tensile strength result up to75% QD shows 

greater strength than CC As compare to all characteristics 
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strengths max replacement of QD can be possible to 
achieve split tensile strength when it is compared with 

CC. 
 Hence as per the results obtained, it can be suggested that 

use of quarry dust as a replacement for sand will be 

beneficial. 

 

                       III. MATERIALS USED 
 

1. Cement 

 

Cement is a binder, a substance that sets and hardens 

independently, and can bind other materials together. The 

word "cement" traces to the Romans, who used the term 

opus caementicium to describe masonry resembling 

modern concrete that was made from crushed rock with 

burnt lime as binder. The volcanic ash and pulverized 

brick additives that were added to the burnt lime to obtain 

a hydraulic binder were later referred to as cementum, 

cimentum, cament, and cement. 
 

Cement used in construction is characterized as hydraulic 

or non-hydraulic. Hydraulic cements (e.g., Portland) 

harden because of hydration, chemical reactions that 

occur independently of the mixture's water content; they 

can harden even underwater or when constantly exposed 

to wet weather. The chemical reaction that results when 

the anhydrous cement powder is mixed with water 

produces hydrates that are not water-soluble. Non-

hydraulic cements (e.g., gypsum plaster) must be kept dry 

in order to retain their strength. 
 

The most important use of cement is the production of 

mortar and concrete, which is a combination of cement 

and an aggregate to form a strong building material that is 

durable in the face of normal environmental effects 

 

 
 

Fig 4.  OPC 53 Grade cement 

 

2. Cement Properties and Strength Analysis 

 

The physical properties of cement are Setting Time, 

Soundness, Fineness, and Strength. 
 

2.1.  Setting Time 

 

 Cement paste setting time is affected by a number of 

items including: cement fineness, water-cement ratio, 

chemical content (especially gypsum content) and 

admixtures. Setting tests are used to characterize how a 
particular cement paste sets. 

 For construction purposes, the initial set must not be 

too soon and the final set must not be too late. 

 Initial set. Occurs when the paste begins to stiffen 

considerably. 

 Final set. Occurs when the cement has hardened to the 

point at which it can sustain some load. 

 Setting is mainly caused by C3A and C3S and results in 

temperature rise in the cement paste. 

 False set :No heat is evolved in a false set and the 

concrete can be re-mixed without adding water 

 Occurs due to the conversion of unhydreous 

/semihydrous gypsum to hydrous gypsum 

(CaSO4.2H2O) 

 Flash Set: is due to absence of Gypsum. Specifically 

used for under water repair. 

 

2.2.   Soundness 

 

When referring to Portland cement, "soundness" refers to 

the ability of a hardened Cement paste to retain its volume 

after setting without delayed expansion. This Expansion is 
caused by excessive amounts of free lime (CaO) or 

magnesia (MgO). Most Portland cement specifications 

limit magnesia content and expansion.The cement paste 

should not undergo large changes in volume after it has 

set. However when excessive amounts of free CaO or 

MgO are present in the cement, these oxides can slowly 

hydrate and cause expansion of the hardened cement 

paste. 

 

2.3 Fineness 

 

• Fineness or particle size of Portland cement affects 
Hydration rate and thus the rate of strength gain. The 

smaller the particle size, the greater the surface area-to 

volume ratio, and thus, the more area available for 

water-cement interaction per unit volume. The effects 

of greater fineness on strength are generally seen during 

the first seven days. 

• When the cement particles are coarser, hydration starts 

on the surface of the particles. So the coarser particles 

may not be completely hydrated. This causes low 

strength and low durability. 

• For a rapid development of strength a high fineness is 
necessary. 

 

2.4 Strength 

 

Cement  paste  strength  is  typically defined  in  three  

ways:  compressive,  tensile  and flexural. These strengths 

can be affected by a number of items including: water 

cement ratio, cement-fine aggregate ratio, type and 

grading of fine aggregate, curing conditions, size and 

shape of specimen, loading conditions and age. 

 

2.5 Duration of Testing 
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Typically, Durations of testing are: 
 

• 1 day (for high early strength cement) 

• 3 days, 7 days, 28 days and 90 days (for monitoring 

strength progress) 

• 28 days strength is recognized as a basis for control in 

most codes. 

• When considering cement paste strength tests, there are 

two items to consider: 

• Cement mortar strength is not directly related to 

concrete strength. Strength tests are done on cement 

mortars (cement + water + sand) and not on cement 

pastes 
 

Properties of OPC Cement: 

            Table 1. Properties of opc cement 

 

Properties 

a)Physical  

Requirements as 

per IS12269-

1987  

Cement values  

Fineness 

(sqm/kg) 

225 (min)  325  

Soundness 

(mm) 

  

Lechatlier 

method  

10mm (max) 1 

Autoclave (%)  0.8 (max) 0.03  

Setting time     

Initial (min)  30 minutes  150  

Final (max) 600 minutes  260  

Compressive 

Strength (MPa) 

  

1 day  20 

3 day 27 39 

7 day 37 49 

28 day 53 70 

b) Chemical   

1)Lime 

saturation factor 

0.8-1.0-2  0.9  

2)Alumina 

Modulus 

 0.66(min)  1.23  

 

3) Insoluble 

residue (%) 

4(max) 0.25  

4) Magnesia (%)  6(max) 1.1  

5) Sulphuric 

anhydrideS03 

(%) 

3(max)  1.5  

6) Loss on 

ignition (%) 

4(max)   0.8  

 

7) Alkalies    

8) Chloride (%) 0.1 (max) 0.002 

9)C34 Content   7 

10)Temperature 

during Testing  27+_ 2 27+_2 

11) Humidity 

(%) 

65+_ 2 65+_2 

3.  Fine Aggregate 

 
Sand is naturally occurring granular material composed of 

finely divided rock and mineral particles. The most 

common constituent of sand is silicon dioxide, usually in 

the form of Quartz. Normally fine aggregate is used as 

fine aggregate for preparing concrete. An individual 

particle in this range is termed as sand grain. These sand 

grains are between coarse aggregate (2mm to 64mm) and 

silt (0.004mm to 0.0625mm).Aggregate most of which 

passes 4.75mm IS sieve is used. 

 

4. Coarse Aggregate 

 
Aggregates are the most mined material in the world. 

Aggregates are a component of composite materials such 

as concrete and asphalt concrete; the aggregate serves as 

reinforcement to add strength to the overall composite 

material. Coarse aggregate of size 20mm is sieved and 

used. 

 

5. Coconut shell Aggregate 

 

Coconuts are referred to as "man's most useful trees", 

"king of the tropical flora" and "tree of life". Coconuts or 
its scientific name cocosnucifera are the most important 

of cultivated palms and the most widely distributed of all 

palms. Coconut shells are cheap and readily available in 

high quantity. The coconuts were broken manually to 

drain out the water. The coconut half shells were sun-

dried for three days. The cleaned coconut shells were 

obtained from Dwaraka Tirumala temple and cut into 

pieces of 20mm size dimensions. 

 

 
 

                      Fig 5. Crushed coconut shell. 

 

6. Quarry dust 

 

Quarry dust, a byproduct from the crushing process of 

stones which is available abundantly from rock quarries at 

low cost in many areas can be an economical alternative 

to the river sand. Quarry dust can be defined as residue, 

tailing material after the extraction and processing of 

rocks to form fine particles less than 4.75 mm. Quarry 

dusts, which is generally considered as a waste material, 

causes an environmental load due to disposal problem. 
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Quarry dust being by and large, a waste product, will also 
reduce environmental impact, if consumedby construction 

industry in large quantities.  

 

Hence, the use of quarry dust as fine aggregate in 

concrete will reduce not only the demand for natural sand 

but also reduce environmental problems. Moreover, the 

incorporation of quarry dust will offset the production 

cost of concrete and hence, the successful utilization of 

quarry dust as fine aggregate will turn this waste material 

into valuable resource. Quarry dust has been used for 

different activities in the construction industry such as for 

road construction and manufacture of building materials 
such as lightweight aggregates, bricks and autoclave 

blocks. 

 

Quarry dust is partially replaced with natural sand in 

concrete improves its properties, in particular its 

compressive strength, bond strength, and abrasion 

resistance. These improvements stem from both the 

mechanical improvements. After environmental concerns 

necessitated the collection of Quarry dust, it became 

economically viable to use Quarry dust in various 

applications, in particular high performance concrete. 
 

7.  Water 

 

Water used in concrete is free from sewage, oil, acid, 

strong alkalies or vegetable matter, clay and loam and is 

satisfactory to use in concrete. 

 

Table 2. Properties of water sample 

 

 
 

IV. EXPERIMENTAL INVESTIGATION 
 

1. General 

 

In the present study we are partially replacing the coarse 
aggregate by coconut shell a (CS) and fine Aggregate by 

Quarry Dust for M20 Grade concrete in different 

percentages 0%, 10%+30%, 20%+30%, 30%+30%, and 

40%+30%,are casted 15 no of cubes of 150mm x 150mm 

x150mm and 15 No 150mm x 300mm cylinder. To 

achieve the objectives of the investigation the 

experimental program was planned to cast around 30 No 

of Specimen. And the specimens were tested under 200 

ton compression testing machine to study the compressive 
strength and split tensile strength of the specimen, The 

details of the experimental program is shown below. 

 

2.  Cement 

 

The cement used in this study is Deccan OPC 53 grade 

the specific gravity of cement is 3.15 

 

2.1 Specific Gravity of Cement 

 

Specific gravity of cement is generally required for 

calculations in connection with cement concrete design 
work, for determination of moisture content and for 

calculation of volume yield of concrete. 

 

            Table 3.  Specific gravity of cement 

 

1 Weight 

of empty 

bottle, 

W1 gm 69.8 69.8 69.8 

2 Weight 

of 

bottle+ 

water, 

 W2 gm  193  190 192 

3 Weight 

of 
bottle+ 

kerosene, 

W3 gm  172 171 173 

4 Weight 

of 

bottle+ 

cement+ 

kerosene, 

W4 gm  216.2 215  217.5 

5 Wt of 

cement, 

W5 gm  25 25 25 

6 gravity 

of 

kerosene 

(W3W1)/(w2-

w1) 

0.84 0.84 0.83 

7 Sp. Gravity of cement, 

S=W5(W3-

W1)/((W5+W3-W4)(W2-
W1)  

3.15 3.14 3.15 

 Average specific gravity of cement = 3.15 

 

          Result: specific gravity of cement is 3.15 

 
          Figure 6. specific gravity test of cement 

2.2 Standard Consistency Test 

 

For finding out initial setting time, final setting time and 
soundness of cement, and strength a parameter known as 

standard consistency has to be used. It is pertinent at this 
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stage to describe the procedure of conducting standard 
consistency test. The standard consistency of a cement 

paste is defined as that consistency which will permit a 

vicat plunger having 10 mm diameter and 50 mm length 

to penetrate to a depth of 33-35 mm from the top of the 

mould. The apparatus is called vicat apparatus. This is 

used to find out the percentage of water required to 

produce a cement paste of standard consistency. The 

standard consistency of the cement paste is some time 

called normal consistency. 

 

                  Table 4.  Standard consistency test 

 

 
  

2.3.  Initial and Final Setting Time of Cement 

 

In order that the concrete may be placed in position 

conveniently, it is necessary that the initial setting time of 

cement is not too quick and after it has been laid, 

hardening should be rapid so that the structure can be 
made use of as early as possible. 

 

2.3.1.  Initial Setting Time: 

 

• Lower the needle gently and bring it in contact with the 

surface of test block and quickly release. Allow it to 

penetrate into the test block. 

• In the beginning, needle will completely pierce through 

the test block. But after some time when the paste starts 

losing its plasticity, the needle may penetrate only to a 

depth of (33-35mm from top). Now stop the clock.. 

 

2.3.2.  Final Setting time: 

 

For the determination of final setting time replace the 

needle of vicat apparatus by the needle with an annular 

attachment. The cement is considered finally set when, 

upon applying the needle gently to the surface of test 

block; the needle makes an impression thereon, while the 

attachment fails to do so. 

 

2.3.3. Observation and calculation: 

 
Weight of cement = 400gm. 

 

(Size of cement particle passing µ800size) 

Needle area dimension of 50mm=1mmlong. 

Gauging time =2-3min 

P = 30% 

Quantity of water = 0.85P x weight of cement 

= [(0.85 x 30)/100]x 400g 
= 102 ml. 

  

         Table 5.  Initial and Final Setting time of Cement 

 

 
 

Result: Initial setting time of cement = 60min. 

 

Final setting time of cement = 5 Hrs 

 

 
 

          Fig. 7. initial and final setting time of cement test 

 

3. Fine Aggregates 
 

3.1.  Specific Gravity Test and Water Absorptions 

 

Specific gravity for an aggregate is defined as the ratio of 

the weight of a given volume of sample to the weight of 

equal volume of water at the same tense temperature. 

Specific gravity of fine aggregate is generally required for 

calculations in connection with cement concrete design 

work, for determination of moisture content and for 

calculation of volume yield of concrete. 

 

 
Fig. 8. specific gravity of Fine Aggregate. 

 

         Table 6.  Specific Gravity of Fine Aggregates 
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         Table 7. Water Absorption of Fine Aggregates 

 

 
 

 
Bulk specific gravity = W3/(W3-(W4-W2)) = Average 

value= 2.61. 

 

Percentage of water absorption = (W5-W6/W6-W7) X100 

= Average value = 0.82%. 

 

Result: specific gravity of fine aggregate is 2.64 and % of 

water absorption is 0.82%. 

 

3.2.  Fineness modulus of fine aggregate 

 

Fineness modulus is only a numerical index of fineness, 
giving some idea of the mean size of particular in the 

entire body of aggregate. Determination of fineness 

modulus may be considered as a method of 

standardization of the grading of the aggregates. 

 

Observation and Calculations: 

 

Weight of fine aggregate (W) = 1000gms. 

 

Weight of fine aggregate retained on sieve (Wi). 

 
Percentage of fine aggregate retained on sieve = (Wi/W) 

X 100 

 

Percentage of passing = 100- (cumulative percentage of 

retained) Weight  of  FA %  of  retained Cumulative % of

 %  of passing. 

 

 

      Table 8. Fineness modulus of Fine Aggregates 

 

 
 

Result: AS Per IS 383-1970 Table no 2, sand confirms 

ZONE II 

 

4. Coarse Aggregates 

 

4.1.  Specific Gravity and Water Absorption 
 

Specific gravity for an aggregate is defined as the ratio of 

the weight of a given volume of sample to the weight of 

equal volume of water at the same tense temperature.. It is 

also required for the calculation of volume yield of 

concrete. 

 

          Table 9. Specific Gravity and water absorption 

 
Its value lies between 2.6-2.8. 

 

Percentage of water absorption is 0.19. 

 

4.2.  Fineness Modulus of Coarse Aggregate 

 

Fine ness modulus is only a numerical index of fineness, 

giving some idea of the mean size of particular in the 

entire body of aggregate. Determination of fineness 
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modulus may be considered as a method of 
standardization of the grading of the aggregates 

 

                          Table 10.  Fineness Modulus 

 
Weight of aggregate taken = W = 2000g 

 

Fineness Modulus of Coarse Aggregate = ∑C /100 = 

211.6/100= 2.12 
 

Result: Fineness Modulus of Coarse Aggregate = 2.74 

 

5 Coconut shell 

 

Coconuts are referred to as "man's most useful trees", 

"king of the tropical flora" and "tree of life". Coconuts or 

its scientific name cocosnucifera are the most important 

of cultivated palms and the most widely distributed of all 

palms. Coconut shells are cheap and readily available in 

high quantity. The coconuts were broken manually to 
drain out the water. The coconut half shells were sun-

dried for three days. The cleaned coconut shells were cut 

into pieces of 20mm size dimensions. 

 

 
 

                     Fig 9.  Crushed coconut shell 

Physical properties of coconut shell aggregate 

 
   

Table 11.  Results of Tests on coconut shell Aggregate 

 

 
6. Quarry Dust 

 

Quarry dust is a product obtained from aggregate crushing 
plant, where the rocks are made Processed to form fine 

particles of less than 4.75 mm. The production of quarry 

dust Plants. 

 

            Table 12.  properties of quarry dust. 

 

 
 

V. DESIGN MIX 
 

Concrete is an extremely versatile building material 
because, it can be designed for strength ranging from M10 

(10Mpa) to M100 (100Mpa) and workability ranging 

from 0 mm slump to 150mm slump. In all these cases the 

basic ingredients of concrete are the same, but it is their 

relative proportioning that makes the difference. 

 

1.  Basic Ingredients of Concrete 

 

1.1. Cement – It is the basic binding material in 

concrete. 

1.2. Water – It hydrates cement and also makes concrete 

workable. 
1.3. Coarse Aggregate – It is the basic building 

component of concrete. 

1.4. Fine Aggregate – Along with cement paste it forms 

mortar grout and fills the voids in the Coarse aggregates. 

1.5. Admixtures – They enhance certain properties of 

concrete e.g. gain of strength, workability, setting 

properties, imperviousness etc 

Concrete needs to be designed for certain properties in the 

plastic stage as well as in the hardened stage. 

 

2. Advantages of mix design 
Mix design aims to achieve good quality concrete at site 

economically. 

 

2.1. Quality concrete means: 
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• Better strength. 

• Better imperviousness and durability. 

• Dense and homogeneous concrete. 

 

2.1.1.  Economy in cement consumption 
  It is possible to save up to 15% of cement for M15 grade 

of concrete with the help of Concrete mix design. In fact 

higher the grade of concrete more are the savings. Lower 

Cement content also results in lower heat of hydration and 

hence reduces shrinkage. 

 

2.1.2. Best use of available materials: 
 

Site conditions often restrict the quality and quantity of 

ingredient materials. Concrete Mix design offers a lot of 

flexibility on type of aggregates to be used in mix design. 

Mix design can give an economical solution based on the 

available materials if they meet the Basic IS requirements. 

This can lead to saving in transportation costs from longer 

distances. 

 

2.1.3. Other properties 

 
Mix design can help us to achieve form finishes, high 

early strengths for early De shuttering, concrete with 

better flexural strengths, concrete. 

 

3. Mixing 

 

Initially all the materials were weigh batched cement, 

coarse aggregate and fine aggregate were added and 

thoroughly mixed. Water was measured exactly and 

added to the dry mix and it was thoroughly mixed to get a 

cohesive concrete, which is demarcated by obtaining a 

uniform color all through the concrete. 
 

 
 

                   Figure 10.  Mixing Of Concrete 
 

4.  Mix Proportion 

The concrete mixture proportions for M20 Grade concrete 

are 1:1.5:3 and water cement ratio 0.5, the specimen were 

casted using varying CS + QD Ratio. The Coarse 
aggregate replaced by CS and QT (30%) constant in 

different Percentage 

      

                  Table No. 13. Mix Proportion . 

 

 
 

 

5. Fresh properties of concrete 

 

5.1 Workability Test 

5.1.1. Slump 

 

The slump cone continues to be the most commonly used 

method to assess the workability& consistency of fresh 

concrete, due to its simplicity. In the present context, the 

aim was to ensure a minimum slump to facilitate proper 

placement 

 
• The apparatus used for conducting the slump test 

consists of slump cone. 

• The internal surface of the mould is thoroughly cleaned 

and free from moisture and adherence of any old set 

concrete before commencing the test. 

• Concrete is placed in the mould and is removed for 

slump value. 

 

 
 

Figure 11.  Workability Test 

 

5.2 Compaction factor test 
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• It consists of a rigid frame that supports two conical 
hoppers vertically aligned above each other and mounted 

above a cylinder. 

• The top hopper is filled with concrete but not compacted. 

• The door on the bottom of the top hopper is opened and 

the concrete is allowed to drop into the lower hopper. 

• Once all of the concrete has fallen from the top hopper, 

the door on the lower hopper is opened to allow the 

concrete to fall to the bottom cylinder. 

• This mass is compared to the mass of fully compacted 

concrete in the same cylinder achieved with hand 

rodding or vibration. 

• The compaction factor is defined as the ratio of the mass 
of the concrete compacted in the compaction factor 

apparatus to the mass of the fully compacted concrete. 

 

Compaction factor = Weight of partially compacted 

concrete weight of fully compacted concrete 

 

   The compaction factor = 0.91 

 

 
 

                Figure 12.  Compaction Factor Test 

 

 
 

              Figure 13.  Compaction Factor Test 

 

6. Test procedure 

 

6.1.  Compressive strength of concrete 

 

Out of many test applied to the concrete, this is the utmost 

important which gives an idea about all the characteristics 

of concrete. By this single test one judge that whether 

Concreting has been done properly or not. For cube test 
two types of specimens either cubes of 15 cm X 15 cm X 

15 cm or 10cm X 10 cm x 10 cm depending upon the size 

of aggregate are used. For most of the works cubical 

moulds of size 15 cm x 15cm x 15 cm and 150mm x 

300mm cylinders are commonly used. 

 

This concrete is poured in the mould and tempered 

properly so as not to have any voids. After 24 hours these 

moulds are removed and test specimens are put in water 

for curing. The top surface of this specimen should be 

made even and smooth. This is done by putting cement 

paste and spreading smoothly on whole area of specimen. 
 

These specimens are tested by compression testing 

machine after 3 days, 7 days and 28 days curing. Load at 

the failure divided by area of specimen gives the 

compressive strength of concrete. 

 

 

 
 

                     Figure 14.  Cleaning Of Cubes 

 

6.2 Apparatus 

 

Compression testing machine, cubes of size 15cm x 15cm 
x 15cm 

 

6.3 Mixing 

 

Mix the concrete either by hand or in a laboratory batch 

mixer 

 

6.4.  Hand mixing 

 

• Mix the cement and fine aggregate on a water tight 

none-absorbent platform until the mixture is thoroughly 

blended and is of uniform color 
• Add the coarse aggregate and mix with cement, fine 

aggregate, Silica fumes until the coarse aggregate is 

uniformly distributed throughout the batch 

• Add water and mix it until the concrete appears to be 

homogeneous and of the desired consistency 

 

6.5.  Sampling 
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• Clean the moulds and apply oil 
• Fill the concrete in the moulds in layers approximately 

5cm thick 

• Compact each layer with not less than 25strokes per 

layer using a tamping rod (steel bar 16mm diameter and 

60cm long, bullet pointed at lower end) 

• Level the top surface and smoothen it with a trowel. 

 

6.6.  Curing 

 

The test specimens are stored in moist air for 24hours and 

after this period the specimens are marked and removed 

from the moulds and kept submerged in clear fresh water 
until taken out prior to test. 

 

6.7.  Precautions 

 

The water for curing should be tested every 7days and the 

temperature of water must be at 27+/-2oC. 

 

6.8 Procedure 

 

• Remove the specimen from water after specified curing 

time and wipe out excess water from the surface. 
• Take the weight of the specimen. 

• Clean the bearing surface of the testing machine 

• Place the specimen in the machine in such a manner 

that the load shall be applied to the opposite sides of the 

cube cast. 

• Align the specimen centrally on the base plate of the 

machine. 

• Rotate the movable portion gently by hand so that it 

touches the top surface of the specimen. 

• Apply the load gradually without shock 

• Record the maximum load and note any unusual 

features in the type of failure. 
 

 

VI. RESULTS AND DISCUSSIONS 
 

1.  Workability Test 

 

1.1 Slump test 

• Slump is a measurement of concrete's workability, or 

fluidity. 

• It's an indirect measurement of concrete consistency or 

stiffness. 

 

A slump test is a method used to determine the 

consistency of concrete. The consistency, or stiffness, 

indicates how much water has been used in the mix. The 

stiffness of the concrete mix should be matched to the 

requirements for the finished product quality. 

 

 
 
                 Figure 15.  Slump Cone Test 

 

1.2. Concrete Slump Test 

 

The concrete slump test is used for the measurement of a 

property of fresh concrete. The test is an empirical test 

that measures the workability of fresh concrete. More 

specifically, it measures consistency between batches. 

The test is popular due to the simplicity of apparatus used 

and simple procedure. 

 

Principle 
 

The slump test result is a measure of the behavior of a 

compacted inverted cone of concrete under the action of 

gravity. It measures the consistency or the wetness of the 

concrete. 

 

Apparatus 

 

• Slump cone 

• scale for measurement 

• tamping rod (steel) 
 

1.3. procedure of concrete slump test: 

 

1.3.1. The mold for the slump test is a frustum of a cone, 

300 mm (12 inch) of height. The base is 

200 mm (8 inch) in diameter and it has a smaller opening 

at the top of 100 mm (4 inch). 

1.3.2. The base is placed on a smooth surface and the 

container is filled with concrete in three layers , whose 

workability is to be tested. 

1.3.3. Each layer is tempted 25 times with a standard 16 

mm (5/8 inch) diameter steel rod, rounded at the end. 
1.3.4. When the mold is completely filled with concrete, 

the top surface is struck off (leveled with mould top 

opening) by means of screening and rolling motion of the 

tamping rod. 

1.3.5. The mould must be firmly held against its base 

during the entire operation so that it could not move due 

to the pouring of concrete and this can be done by means 

of handles or foot - rests brazed to the mould. 

1.3.6. Immediately after filling is completed and the 

concrete is leveled, the cone is slowly and carefully lifted 

vertically, an unsupported concrete will now slump. 
1.3.7. The decrease in the height of the center of the 

slumped concrete is called slump. 
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1.3.8. The slump is measured by placing the cone just 
besides the slump concrete and the tamping rod is placed 

over the area of slumped concrete. 

1.3.9. The decrease in height of concrete to that of 

mould is noted with scale. (Usually measure to the nearest 

5mm (1/4 inch)). 

 

1.4. Precautions 

 

In order to reduce the influence o slump of the variation 

in the surface friction, the inside of the mould and its base 

should be moistened at the beginning of every test, and 

prior to lifting of the mould the area immediately around 
the base of the cone should be cleaned from concrete 

which may have dropped accidentally. 

 

1.4.1. Types of slump 

 

The slumped concrete takes various shapes, and according 

to the profile of slumped concrete, the slump is termed as; 

1. Collapse slump 2. Shear  slump 3. True slump 

 

1.4.1.1 Slump test 

 
Ingredients of mixes are properly mixed so as to produce 

homogeneous and uniform fresh concrete in macro-scale 

in order to know its workability using slump test. The 

results of same test for the conventional concrete and 

various CS and QT 30% concrete 

 

Table 14. Slump Test 

 

 
 

2.  Compaction factor test 

 

• It consists of a rigid frame that supports two conical 
hoppers vertically aligned above each other and mounted 

above a cylinder. 

• The top hopper is filled with concrete but not compacted. 

• The door on the bottom of the top hopper is opened and 

the concrete is allowed to drop into the lower hopper. 

• Once all of the concrete has fallen from the top hopper, 

the door on the lower hopper is opened to allow the 

concrete to fall to the bottom cylinder. 

• This mass is compared to the mass of fully compacted 

concrete in the same cylinder achieved with hand 

rodding or vibration. 

• The compaction factor is defined as the ratio of the mass 
of the concrete compacted in the compaction factor 

apparatus to the mass of the fully compacted concrete. 

 

3.  Compressive strength of concrete 

 

Out of many test applied to the concrete, this is the utmost 

important which gives an idea about all the characteristics 

of concrete. By this single test one judge that whether 

Concreting has been done properly or not. For cube test 

two types of specimens either cubes of 15 cm X 15 cm X 

15 cm or 10cm X 10 cm x 10 cm depending upon the size 

of aggregate are used. For most of the works cubical 
moulds of size 15 cm x 15cm x 15 cm and cylinders of 

size 150mm x 300mm are commonly used. 

 

This concrete is poured in the mould and tempered 

properly so as not to have any voids. After 24 hours these 

moulds are removed and test specimens are put in water 

for curing. The top surface of this specimen should be 

made even and smooth. This is done by putting cement 

paste and spreading smoothly on whole area of specimen. 

These specimens are tested by compression testing 

machine after 3 days, 7 days and 28 days curing. Load at 
the failure divided by area of specimen gives the 

compressive strength of concrete. 

 

 
 

                   Figure 16.  curing tank 

 

 
 

                Figure 17.  compressive strength test 

 

3.1. Compressive strength 

 

This test is done to determine the cube strength of 
concrete mix prepared. The test is conducted on the 7th 

day and the 28th day and its observation are listed below 
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in the form of a graph. Compressive strength values with 
replacement for coarse aggregates by coconut shell with 

10%, 20%, 30% and 40% and Fine aggregate by quarry 

dust with 30%. 

Table no. 15. Compressive strength of concrete for 7 & 28 

Days 

 

 
 

4. Tensile Strength 
 

This test is done to determine the tensile strength of the 

cylinders. The test is conducted on the 7th day and the 

28th day and its observation are listed below in the form 

of a graph. The cylinder is placed in a horizontal position 

and the load is applied gradually and value is recorded if 

the cylinder splits into two half or if the cylinder fails 

while applying the load on it. Tensile strength values with 

replacement for coarse aggregates by coconut shell with 

10%, 20%, 30% and 40% and Fine aggregate by quarry 

dust with 30%. 
 

 
 

          Fig no. 18. Tensile strength of concrete 

 
Table no. 16. Split tensile strength of concrete for 7 & 28 

Days 

 
 

When we consider the values of compressive strength at 

CS 20%+QD 30% both for 7 days and 28 days the values 

are higher but when the percentage at CS increasing and 

QD maintained same 30 we see the decline over there 

both at 7 and 28days gradually. 

 

5.  Graphs: 

 

Results of Compressive strength 
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    Results of Split Tensile strength 
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Production cost of concrete 

 

Table No 6.3 production cost of concrete 

 

Normal concrete (M20 

Grade) Rate/m3 

CS 20%+ QD 30% 

concrete  Rate/m3 

Rs:3000/- Rs:2500/- 

 

 As shown in table No.6.3 the cost of CS 20% +QD 

30% was decreased by 16.6% due 

 

to replacement of coconut shell 20% and Quarry dust 

30% in concrete. 

 

VII. CONCLUSION 
 

• The compressive strength of the CS10%+QD30% and 

CS20%+QD30% was 24.35N/mm2 and 24.98 N/mm2, 

Split tensile strength is 3.454N/mm2 and 3.499N/mm2. 

• The strength of the concrete increases with increase in 

percentage of coconut shell up to 20% .and there is 

gradual decrease at 30% replacement. 
• The strength of the Coconut shell and Quarry dust 

CS10%+QD 30% and CS 20%+QD 30% concrete is 

increasing comparatively with normal concrete 

• So we conclude that the coarse aggregate and fine 

aggregate replaced with coconut shell aggregate at 20% 

and quarry dust at 30% in concrete is suitable for 

construction. 
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• Moreover it reduces 16.6% cost construction by 
reducing the cost of coarse and fine aggregate and it 

also reduces the environmental pollution due to fly ash 

and coconut shell. 
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