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Abstract Aggregatc as the main constituent of concrcte 

about 70% to 80 % occupy the total volune of the concrete. 
They highly affect the both fresh and hardened concrete 
properties of the concrete. By using of the optimization 
techniques such as Maximum density line or Power curve, 
Coarseness factor chart, Fineness modulus and Surface arca, 
the cement content can be reduced, it gives the dense 
arrangement and improve the properties of the concrete such 
as workability, durability, compressive strength, ctc., this 
paper is utilize to the normal strength concrete with several 

mixes by using optimization techniques. 
Key words: Coarseness Factor, Workability Factor, Powcer 

Curve, Fineness Modulus 

I. INTRODUCTION 

The cement concrete is mixture of cement, fine aggregate and 

coarse aggregate with required amount of water and addition 
to admixtúres like mineral and chemical admixture. Normally 
aggregates are the important constituents in concrete. It gives 
the structure of concrete. The aggregates effects on properties 
of the fresh and hardened concrete. 

In cement concrete the aggregates are occupy nearly 
70%-80% of the volume of cement concrete. The aggregates 
reduce the shrinkage and economy of the concrete. By use of 
aggregates their influehcë on cement concrete properties like 

strength, durability workability etc. For the achievement of 

high economy, the aggregates should be made clean, strong, 
bond strength, shape and texture, specific gravity, bulk 
density, voids, moisture content, fineness modulus and 

porosity. 
The aggregates are generally divided into two 

different sizes they are coarse aggregate and fine aggregate. 
In cement concrete the coarse aggregate used for the main 

matrix and the fine aggregate used for fill the gaps or voids in 
between coarse aggregate. The aggregates also used for 
increasing the bulk density of the concrete. 

Generally from mhaking of the cement concrete 
cement is the high expénsive material about 55%-65% of the 

total cost of the production of the cement concrete when 
compare to the other materials but uses of the cement content 

in concrete only 25%-35% oftotal volume of the concrete due 
to this reason the concrete cost is high. Reduce the cost of the 
concrete by using most advantageous technique of 
optimization of combined aggregate gradation techniques. 

By using the optimization of aggregate gradation 
techniques cement content can be reduced up to 12%-15% of 
the total volume of the concrete and also the aggregates used 
in this techniques by combined well graded aggregates are 
used its improves the properties of the concrete like 
durability, workability, �ompressive strength, cohesiveness 
and economy. 

This optimization of combined aggregate gradation 

provides the densest arrangemcnt allowing the volurne of the 

aggregate to maximize by minimizing the volurne of the 

cement paste necded to provide sufficient workability. 

The results is improve the workability, finishability 

and pumpability and reduced segregation when compare to 

concrete poorly graded aggregate gradation and reduced the 

shrinkage by directly reducing the cement paste in cement 

concrete with possible of increasing the aggregate content in 

concrete and reduced the shrinkage translates into reduced 

concrete. 

A. Power Curve 

The Fuller and Thompson groundbreaking work on 

optimization gradation to the concrete on greatest strength 

and workability. They concluded that aggregate should be 

well graded in sizes and combined with cement paste give the 

high density. They developed an ideal maximum density 
curve. It was shown that the Fuller curve may not always 

give the maximum strength or maximum density (Wig et al. 

1916). 
Further research Talbot and Richart developed the 

equation for maximum density line in 1923. The equation 
shown below 

Where 

P= 

P= Combined percentage passing of aggregates, 
d= Size of the particular or sieve size, 
D= Largest particle or Maximum sieve size, 

n= Grading type factor or Power factor (0.3, 0.35, 0.4, 0.45, 
0.5, 0.55, 0.6). 

B. Fineness Modulus 

Abrams in 1918 study his own- famous work on concrete mix 
design. He found drawbacks with previous methods of 
proportioning for maximum strength because they neglected 
importance of the water. His primary concerned on strength, 
while workability was of interest only insofar as the concrete 
was workable enough to be used. However, he did state that 
there was a relationship between aggregate grading and the 
quantity of water required to produce workable concrete. To 
aid in the selection ofaggregate gradations that would prevent 
the use of excessive water, he developed a method of 
representing aggregate gradation known as the Fineness 
modulus (FM), The fineness modulus equation given below 

Fineness modulus = 
Cumulative Retained 

100 

In the ideal situation, a greater FM should be 
representing a coarser gradation. He developed charts that 
gave maximum fineness modulus that should be used with a 

given quality of water and cement-aggregate ratio. He 
suggested that any sieve analysis giving the same FM will 
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Fresh Properties of Self Compacting 
Concrete using fly ash and Alccofine 

Shaik Sabiya Sulthana, 0. Nagaraju, J. Guru Jawahar 

ABSTRACT.. Self compacting concrete (SCC) is emerginR technologv in the onstruction industry. SCC has the ability to flow andfill the formwork without using any external vibrations. In this study, fresh properties of ternary blended SCC using fly ash (FA) and alccofine (AF) are investigated. In this study, SCC mixes are manufactured in bvo categories. In the first category, the replacement level of FA was kept at 30% for all concrete mixes with varying dosages of AF (0%, 5%, 10% & 15%). In the Second category, the replacement level of mineral admixtures (FA and AF) was kept at 35% with varying dosages of AF (0%, S%, 10% & 15%). SCC fresh properties were investigated using slump flow, V-funnel & L-box tests. Fron the first and second category test results, it is observed that the optimunn replacement of alccofine can be taken as 10%. 
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INTRODUCTION 
In the construction industry, concrete used as a 

construction material throughtout the world. The novel 
improvement of construction materials has been changing to 
meet the real world problems. For the sustainable concrete 
structures, concrete should be more durable and good 
quality throughout the construction [1]. Nowadays, various 
emerging trends have been implemented for the 
enhancement of properties of concrete. 

Self compacting concrete is one of the innovative and 
emerging construction materials which were developed by 
Okamura in Japan in late 1980s to overcome the problems 
of external vibrations and labour deficiency. It has more 
advantages compared to conventional concrete like it attains 
homogeneity without bleeding and segregation and it can 
easily pass through the congested reinforcing bars under its 
self-weight without considering any mechanical vibrations 
[2]. This type of SCC was fulfilled by considering the 
passing ability, filling ability and high segregation resistance 
of fresh state SCC. SCC was prepared as same as 
conventional concrete, used materials are cement, aggregate, 
and water. With the addition admixtures are used to enhance 

the properties of SCC, this is the main difference to made of 
SCC compared to conventional concrete (3]. SCC was 
prepared with reducing the volume of coarse aggregate so to 
minimize the risk of flow through the congested bars. Usage 
of chemical admixtures into the SCC, its cost is increased 
and also due to high amount of cement most heat of 
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Ihydration is produced. For the overcome of thesc problerns, 
mineral admixtures those are byproducts or waste products 
are used to inprove the properties of SCC. Most of the 
studies shown that mineral admixtures used in concrete were 
cost effective and reduce the cement content with an 
improved workability. mineral admixtures used in concrete 
not only reduce the cost, heat of hydration is controlled due 
to this thermally induced cracking of concrete is to be 
reduced (4 & 5]. Previous studies proved that different 
mineral admixtures including fly ash, GGBS, rice husk ash, 
silica fume are effect as enhance the properties of both fresh 
and hardened concrete and reduce water content with good 
homogeneity. 

Bletty Baby and Jery Anto (2017) investigated on self 
compacting concrete containing micro stcel fibers and 
alccofine with partial replacement on cement. They studied 
on alccofine with 5%, 10% & 15% replacement of cement 
and they get 10% as the optimum for both fresh and 
hardened state. Further with 10% alccofine they include 
micro silica fibers with 0.5%, 1% & 1.5% replacement on 
cement, they conclude that SCCA-10, M1% gives good 
results than normal mix SCC [6]. Tushar Bansal, Shilpa pal 
& Jaya Maitra (2018) studied on the performance of partial 
varying the alccofine and Metakoaline percentages (3%, 6%. 
9%, 12% &15%) on M60 grade of SCC with constant fly 
ash. They conduct the tests on fresh property (slump flow, v 
funnel, I-box tests) of mix SCC with different retention 
times of 30, 60, 90 mins, mechanical properties like 
compressive test were conducted at 7 & 28 days. Their 
experiment results showed that with increasing percentage 
from 3% to 15% of Metakaoline, slump flow, blocking ratio 
decreases and flow time increases with different retention 
times compared to normal AFlmix. It is not acceptable 
for SCC. And with increasing percentage (3% to 15%) of 
alccofine, slump flow, blocking ratio increases and tlow 
time decreases with different retention times as compared to 
control mix, acceptable for workability improvement of 
SCC. The compressive strength was incrcased to 72.43 
MPa to 80.2 MPa up to 12% replacement of alccofine and 
Metakoaline on SCC further it decreased [7]. M.S. Pawar 
and Saoji (2013) investigated on alccotine as partial 
replacement and fly ash keep constant into the cenment. They 
concluded that the physical characteristics of SCC, 
mechanical properties increased up to :0% alccotine 
replacement of cennent compared alecotine $% & I3% 
replacement. Manisha and Karjini investigated on alccotine 
as 5%, 7.5% & 10% by weight of tlhe cement and tiber 

concrete volume added to find 
the 
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Investigation on Ternary Blended Self 
Compacting Concrete using fly ash and 

Alccofine 
Bode Venkata Kavyatejn, J. Guru Jawahar, C. Sashidhar 

ABSTRACT-- Sef compacting conCrete is one of the new 
onoepts, without using any external vibrations and labors can 
ersily fill the formwork even in diiculty places without 
segregation. For such cases, SCC possesses good flowability and 
ohesieness. In this study, wo mineral admixtures were used to 
improve the required quality of concrete. The main aim of this 
study is to evaluate the workability and compressive strength 
property of SCC containing mineral admixtures such as fly ash 
and alccofine. In this study the replacement of cement with fly 
ash was kept at 30% for all concrete mixes with varying dosages of alccofne (0%, $%, 10% & 15%). Different tests such as slump 
flow, V-funnel & L-bor tests were conducted to check the 

workability of SCC. Compressive strength values of SCC mixes 
were determined at different curing periods. From the test 
results, it is observed that the optimum replacement of alccofine 
can be taken as 10% The test results indicate that the 
combination of fly ash and alccofine in cement replacement 
produce M25 grade concrete. 
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INTRODUCTION 

Concrete used as a construction material throughtout the 
world. In the world, by the fast improvement of construction 

technology concrete properties have been changed. For the 
advance technology, concrete requires more durable and 
good quality throughout the construction [1]. Nowadays 
various concretes are available for the enhancement of 
properties of concrete. 

Self-compacting concrete is one of the innovative 
concrete, was firstly developed by Okamura in Japan in late 
1980s, to overcome the problems on congested 
reinforcement structures. It has more advantages compared 
to conventional concrete like it attains homogeneity without 
bleeding and segregation and it can easily pass through the 
congested reinforcing bars under its self-weight without 
considering any mechanical vibrations (2]. This type of SCC 
was fulfilled by considering the passing ability, filling 
ability and high segregation resistance of fresh state SCC. 
SCC was prepared as same as conventional concrete, used 
materials are cement, aggregate, and water. With the 
addition admixtures are used to enhance the properties of 
SCC, this is the main difference made of SCC compared 
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reducing the volune of coarsc aggregate so to minimize the 
risk of flow through the congested bars. Usage of chernical 
admixtures into the SCC, its cost is increased and also due 
to high amount of cement most heat of hydration is 
produced. For the overcome of these problems, mineral 
admixtures those are byproducts or waste products are used 
to improve the properties of SCC. Most of the studies shown 
that mineral admixtures used in concrete were cost effective 

and reduce the cement content with an improved 
workability. mineral admixtures used in concrete not only 
reduce the cost, heat of hydration is controlled due to this 
thermally induced cracking of concrete is to be reduced [4 & 
5]. Previous studies proved that different mineral admixtures 
including fly ash, GGBS, rice husk ash, silica fume are 
effect as enhance the properties of both fresh and hardened 
concrete and reduce water content with good homogeneity. 

Bletty Baby and Jerry Anto (2017) investigated on self 
compacting concrete containing micro steel fibers and 
alccofine with partial replacement on cement. They studied 
on alccofine with 5%, 10% & 15% replacement of cement 
and they get 10% as the optimum for both fresh and 
hardened state. Further with 10% alccofine they include 
micro silica fibers with 0.5%, 1% & 1.5% replacement on 
cement, they conclude that SCCA-10, M1% gives good 
results than normal mix SCC (6]. Tushar Bansal, Shilpa pal 
& Jaya Maitra (2018) studied on the performance of partial 
varying the alccofine and Metakoaline percentages (3% 6%. 
9%, 12% &15%) on M60 grade of SCC with constant fly 
ash. They conduct the tests on fresh property (slump tlow, v 
funnel, l-box tests) of mix SCC with ditferent retention 
times of 30, 60, 90 mins, mechanical properties like 
compressive test were conducted at 7 & 28 days. Their 
experiment results showed that with increasing percentage 
from 3% to 15% of Metakaoline, slump flow, blocking ratio 
decreases and flow time increases with different retention 
times as compared to normal AFlmix. It is not acceptable 
for SCC. And with increasing percentage (3% to |3%) of 
alccofine, slump flow, blocking ratio increases and flow 
time decreases with different retention times as compared to 
control mix, acceptable for workability improvement of 
SCC. The compressive strength was increased to 72.43 MPa 
to 80.2 MPa up to 12% replacement of alccotine and 
Metakoaline on SCC further it decreased [7]. M.S. Pawar 
and Saoji (2013) investigated on alecotine as partial 
replacement and fly ash keep constant into the cement. 
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Researchon Impact Resistance of Fibre 
Reinforced Concrete 

K. SaiAbhinay, C.Sreenivasulu, P.Ukesh Praveen, K.Salini 

Abstract: in this exam, an undertaking is needed to bear in 
mind the impact restriction of fiber bolstered conerete. on this 
eram, a eay, rational and reasonable drop weight test become 
finished on fiber invigorated cement as indicated with the 
resource of ACI board S44. Fibers containing steel, 
polyproplene, sisal have been used because the invigorating in 
four unmistakable quantity components, for instance, 

0%,0,five %,1%,1,five% The results validated that developing the 
quantity part of fiber prolonged the impact deterrent of sturdy 
version stood out from customary bond. The otcomes moreover 
shown that steel fibers are greater dominant at extending the 
impact test than severa strands. 

Keywords: About Fibre reinforced concrete, Steel, 

Polypropylene, Sisal, Drop weight test, Impact energy. 

INTRODUCTION 

Concrete is the most for the maximum element used 
development fabric in this world. commonly concrete has 
low flexibility and impact resistance on augmentation decks, 
Airerafts, and so forth., for this reason steel, polypropylene, 
sisal strands are incuded with sturdy blend. due to an 
extending use of FRC (fiber-strengthened bond) being 
advanced like framework decks and army businesses against 
efect stacks, this robust has noteworthy career in human 
lifestyles. including strands to strong grows its pliability, 
unbending nature, flexural nice and obstacle towards 
dynamic and impact loads. so far now metallic and 
polypropyiene are used being advanced industry. gift 
research, sisal fiber, metallic and polypropylene fibers are 
delivered to the strong. the brink volume (L/d) and extent 
department (Vf) are crucial fiber parameters in FRC. right 
while breaks are begun in FRC, the fibers endure the 
associated weights, when the pile grows the strands will 
through and massive transmit the excess stresses to the 
framework. In case these nerves outperform the fiber-matrix 
bond satisfactory, which as a result is motivated with the aid 
of fiber residences the smash device may incite strands 
pullout or unevenly burst of the fibers. As such, fiber 
invigorated concretes are extra adaptable than diverse bonds. 

extraordinary hints are prescribed by way of diverse impact 
test techniques, for instance, shot impact test, drop weight 
check and dangerous take a look at and they may be used for 
the exam of efect obstacle of concrete [1-2]. among these 
systems the Drop weight test proposed by way of the ACI 
(American strong status quo) board 544 is the most clean 
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technique for surveying the cffect drawback of Fibre(3], test 

outcomes from robust models containing 0.five% to I.5% of 

strands confirmed that the impact obstacle of bond prolonged 

both for beginning ruin and last component distintion and 
undeniable concrcte. Marar ct al. (4] exhibited that for FRCs 
containing zero.5%, 1%, 1.5% and a pair of% trapped quit 

metal strands with aspect cxtents of 60, seventy five and 83, 

the fashions with a higher fiber content material (in all of 

perspective extents) had a better effect first-class; moreover 

for modcls with 2% fiber substance and point of view extents 

likeness 60, seventy five and 83, the wolfed energies extended 
via 38, 55 and on numerous occasions, independently. 
Ramakrishnan et al. (5] uncovered that metalic strands 
prolonged the impact limitation of FRCs as much as 
numerous events diferentiated and the effect restrict of 
undeniable concrete. using a drop harmmer mechanical 
collecting, Nataraja et al. [6] investigated the effect nature of 
metal fiber-invigorated concrete with a angle extent of forty 
and two exceptional kinds, 30OMPa and 50MPa. The effects 
showed that the effect nature of most of the models for the 

precept smash and remaining cut up prolonged as the quantity 
a part of fibers extended. They discovered that a 0.five% iber 
substance provoked the impact insurances of the FRC check 

the leader break and final split developing thrce and four 
(times gradually substantial) than the effects from the obvious 
concrete solely. The foremost attention of this challenge is to 
recall the effect limit parameter of fiber sustained bond with 
blend degree of fibers for M30 assessment concrete and 

Pertorming otherwise with regards to the standard concrete 
and with understand the precise measurement of extension of 
strands to concrete and locating maximum outrageous extents 

II TEST STUDY 

The take a look at examination become based totally on 
the impact of various fiber quantities on impact resistance of 
FRC. blend degree turned into organized using IS 10262 
2009 and IS 456-2000 with imply goal nature of 38.25MPa 

fundamentalportland bond (kind 1) become used in this 
examination. coarse aggregate with a most outrageous 

apparent length of nineteen mm and a first-class aggregate 
with a fineness modulus of 3.four were used inside the 

exam. Polypropylene, sisal and trapped stop steel strands 
had been used; their geometry and clean shape are 
confirmed up in Fig. 1,2,three and their homes are recorded 
in table 1. first rate plasticizer of SP-430 became used to 
change the usefulness of mixes. 
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An Experimental Investigation for the 
Permeableness of Chloride in Self 

Compacting Geopolymer Concrete by using 
Rapid Chloride Permeability Test Apparatus 

Abstract-In the present investigation a trial is created to seek 
Out electrical phenomenon of the geopolymer conerete towrds the penetration of chloride ions by replacing the fine aggregate wth vermiculite and copper slag. The methodology concerned during this study follows the codal specifications of Cl202 0S. This is most significant and advantageous technique for the rehabilitation of structures and for various studies. 
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P.Ukesh Praveen, K.V.L Swarupa 

Index Terms-Geopolymer concrete, Vermiculite, Copperslag, RCPT 

structure. 

INTRODUCTION 
The transport of chloride ions into concrete is 

also a troublesome and mechanistic development. This 
check methodology covers the laboratory analysis of 
the physical phenomenon of concrete samples to provide a 
quick indication of their resistance to chloride particle 
penetration. In the most cases the physical 

phenomenon results have shown good correlation with 
chloride ponding tests. The permeableness of concrete 
depends the pore structure of 

EXPERIMENTAL PROCEDURE 

First of all cylinders of 1:3 mix is prepared with the 
dimensions of 10.2cm in diameter and 20cm height. 

The casted cylinders ought to be set for proper curing. 
> After completion of curing the sample should be cut 

into 5.lcm thickness. 

> The prepared samples should be kept in mould of 
RCPT apparatus. 

> Silicone sealant should be applied to the walls of the 
sample to avoid leakage. 

> The moulds ought to be filled with the NAOH 
solution (+ve) and NACL solution (-ve). 

> A Potential difference of 60V should be maintained. 
> Readings ought to be noted for every 30min up to 

6hrs. 
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> The obtained readings should be substituted in the 
formula below: 

> Icumulative 

-lot(ntatlntIyotlyotlwotyothuotlytImnt/ 
J)x2) +y lavERAGE900 X lUMULATIVE 

Where I-Current Reading In millc ampcres 
The obtained values ought to be compared with the table 

below and the result is determined. 

Table: I Comparison of values from the Results 

CHARGE PASSED IN 
COLOUMBS 

>4000 
2000-4000 

1000-2000 

III. 

100-1000 

8 Molarity: 

<100 

Concrete 

SELF COMPACTING GEOPOLYMER 
CONCRETE MIX DESIGN PROCEDURE 

Step 1: The wet density of geopolymer concrete=2400 
kg/m 

CHLORIDE ION 
PENETRABILITY 

Step 2: Mass of combined aggregate = 72.3% of the mass of 

HIGH 
MODERATE 

LOW 
VERY LOW 

NEGLIGIBLE 

= (72.8*2400/100) = 1747.2 kg'm 
Step 3: Mass of Binders and the alkaline iquid = 2400 
1747.2 = 652.8 kg/m 

GGBS content = 450 kg/m' 

Step 4: Alkaline liquid to Binders ratio by mass = 0.45 
Step 5: Assuming flyash content = 450 kg'm 

Step 6: Mass of alkaline liquid = 0.45*450 = 202.6 kg/ m' 
Step 7: Ratio of sodium silicate to sodium hydroxide 
solution=2.5 

Step 8: Mass of sodium hydroxide solution = 202.6/ (1+2.5) 
= 57.9 kg/m' 

For I molar sodium hydroxide solution, 40g of sodium 
hydroxide pellets are dissolved in I liter of water. 

Published By: 
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concrete, whereas electrical conduction or electrical 
phenomenon of concrete is determined by every pore 



Internatlonal Journal of Innovative Technology and Exploring Engineering (1JITEE) ISSN: 2278-3075, Volume-8, Issue-6S4, April 2019 

Efficiency of Natural Zeolites in Concrete 
K. Narasimhulu, K. Gancsh Babu, Pavan Kumar, Ukesh Praveen 

Abstract: Everyday zeolite isa mineral admixture containing huge measures of responsiv silica and alumina. due to this zeolite is used as a partial pozzolanic exchange material for bond, as, silica smoke and fly powder. In like way, being an amazingly best material, zeolite like the case with silica seethe, add to the nature of concrete both via the filler sway and the pozolanic reaction. the existing paper attempts to survey this first-rate adequacy of trademark zeodites in bond. like the case with the various p0zlans, the excellent functionality become visible to be a mix of the general profitability factor that's a segment of the age and the ate adequacy element which vacillates with the substitution fee. the general profitability thusly evaluated declines the water to cementitious cloth extents of zeolite bonds at the various substitution degrees to that of the common robust, getting rèady fora normal blend plan at a particular substitution price. 
Keywords: Natural zeolite, eficiency, compressive strength, 

w/c ratio. 

INTRODUCTION 
Zeolite tuffs as combos with lime have been normally 

utilized in coming considering that Roman events. Zeolites 
are hydrated aluminosilicate minerals with a case like 
structure that offer huge floor zone and furthermore 
consolidate an immense proportion of responsive silica and 
alumina. this is chargeable for its better pozzolanicity, 
which allows in improving the compressive power further to 
the strength characteristics of the strong. The pozzolanic 
reaction urges to diminish the permeability, refine the pore 
structure, basic to a refund inside the dispersal of dangerous 
particles. The goal of this examination is to investigate the 
parameters that influence the power lead concrete containing 
remarkable odds of zeolite. 

FAVORING REPUTATION 
Facts to be had at the dedication of zeolite to even the 

nature of concrete, the best conventionally thought about 
parameter, is correct now for all intents and purposes no. 
Feng et al. [14] have verbalized a couple of examinations 
concerning the lead of zeolite in concrete. emphatically 
clearly one of their underlying examination have exhibited 
thát a five to 10% shot of bond with the advantage of zeolite 

concrete on the wlc extents of 0.31 to 0.35 made a ten 
fifteen% higher compressive power stood out from the 
traditional concrete. In particular, a ten% substitution of 
zeolite in strong (50 kg/m3) with 450 kg/m3 of run of the 
mill Portland bond (OPC) and at a water bond extent of 

zero.35 understood a compressive intensity of around eighty 
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MPa, whilc the contrasting intensity of an ordinary concrcte 
and 500 ky/m3 of OPC wound up least troublesome 70 MPa 
(0) Zeolites have bcen morcover used in making spilling 
concrctcs, in which about 10% of bond was changed. With a 
fitting measure of superplasticiser and at a water bond extent 
of generally zero.32, an extreme power gushing strong 
(hang of around 160 to 2 hundred mm) with a compressive 
cssentialncss of approximately cighty MPa bccome gotten 
(2]. It changcd into other than affirmed that joining of 
zcolites in bond decreased kicking the bucket, widened the 
thickness of the strong, detachment in shining strong, thusly 
Superb the necessities of siphoning concrete for creation (3) 
Zeolites have been likewise undeniable to be appropriate for 
stopping the acid neutralizer silica reaction by techniques 
for the use of cutting down the dissolvable basc molecule 
center in the pore game plan in concrete through molecule 
change, adsorption and pozzolanic response of the zeolite 
[4]. Chan and Xihuang [5] as took a gander at the 
general execution of zeolites in bond with diferent 
pozzolans like silica fierceness and pulverized fuel red hot 
remains (PFA) at the bond substitute periods of five to 30% 
in concrete with water to standard cementitious surface 

extent [w/(c+z)] saved steady at 0.28. Their outcomes 
demonstrate that zeolite lessened depleting and extended the 
consistency of concrete without extensively choosing the 
hunch. in like manner at 159% elective degree it provoked a 
14% extension in strong quality at 28 days conversely with 
the direct concrete. besides, an appraisal of zeolite, silica 
smoke and PFA at 10% overriding of bond in concretes with 
[w/(ctz)] inside the kind of zero.27 to 0.45 certified, that 
zeolite performed higher than PFA in any case was not too 
incredible as silica seethe the extent that working up the 
power, cutting down the preliminary floor maintenance and 
chloride spread. regardless, the microstructural consider on 
concrete with zeolite found that, the pozzolanic impact of 
zeolite propelled the microstructure of hardened bond stick 
and decreased the substance of the gigantic pores, along 
these lines made concrete increasingly unmistakable 
impermeable.At this stage it can best be appropriate and is 
in like way conceivable basic to suggest tolerable 

unimportant specs for the characteristics of the zeolites 
which is probably bolstered for use in bond, as in case of the 
opposite mineral admixtures, light of on the bits of 
knowledge to be had inside the composition. it very well 
may be urged that zeolites for cementitious programming 
system should, by using and immense, have the total of 
Si02+AI203+Fe203 content in the spot of eighty%, a 
fineness with a center atom size of around five to 7um and 
an incident on begin (LOl) of about 10% most. it may be 
seen that the 10% LOI that is referenced by methods for 
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An Experimental Investigation on Strength 
Properties of Concrete by Partial 

Replacement of Cement with Fly Ash and 
Fine Aggregate with Stone Dust 

A. Vinodh Kumar, G.Madhusudhan, P.Vijay Kumar 

Abstract- Cement production leads to C02 emisslons generated during cnlcinations of CaC03 and by burning of fuel, is reyponsible for about $% of the C02 emissions in the world. This can be reduced if the poztolanic materials such as a flyash replacecment within the limits. Now-a-days river sand 
vilabilio is also reduced and becomes diffieult to find due to 
which there was a need to find an effective alternative. Stone 
dust, is found as an economic substitute material for river sand as it is a waste material which is obtained from the crusher plants, I can be wsed to replace river sand partially in concrete. In the present investigarion, we have in vestigated the strength properties of the concrete made with stone dust as partial 
replacement of fine aggregate in concrete and fly ash as cement. 
M30 grade mix design is developed using IS design for conventional concrete and replaced mix. Cube specimens (150mm X 1$0mm) were prepared for both conventional and 
30%, 60%, 100% replacement with quarry dust which were 
further modified by partially replacing cement with 10%, 20%, 30% and 40% of low calcium fly ash. Tests carried on specimens after 3days, 7days, 28days, S6days and 90 days curing to attain its 
maximum compressive strength. Graphs were drawn and results 
are compared with the controlled concrete. 

COncrete. 

Internatlonal Journsl of Engineering and Advanced Technology (1JEAT) 
ISSN: 2249 -8958, Volume-8, Issue-282, January 2019 

Index Terms- Compressive Strength, Flexural Strength, 
Replacement and Split Tensile Strength. 

INTRODUCTION 
Cement industries are already facing the shortage of good 

quality raw materials to produce cement. Many industries 
are producing unmanageable amounts of wastes as by 
products. A variety of these unwanted materials can be used 
as mineral admixture in concrete. Though, huge volume of 
natural mineral admixtures is to be used as ingredients for 
cement, concrete etc. So, continuous investigations are 
require to be carried out to utilize these greater amounts of 
by-products as natural mineral admixtures in cement and 

Concrete is widely used in making foundations, 
pavements, bridges, architectural structures, motorways, 
dams, reservoirs, pipes, fences and poles. The present day 
concrete demands high performance with economy. 
Concrete is a material with which any shape can be cast. It is 
very hard to find other construction materials like concrete. 

The concrete properties mainly depend on its constituents. 
The main important materials used in making concrete are 
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coarse aggregate, cement and fine aggregate. The properties 
of cement, sand, stone dust and water effecta the concrete 
quality. 

Afer hardening, the strength and stability remains he 
same even under water. The most important area of 
application is therefore the mortar and concrete production. 

The formation of these compounds is not simultaneous 
Tricalcium silicate is responsible for imparting strength to 
cement in early period of setting. Dicalcium silicate is 
responsible for later strength development. 

Different tests on the materials used in this present study 
is done and the material properties is mentioned below in 
the following sub-sections. 

2.1 

Initial experiments like standard consistency, final and 
initial setting time, specific gravity, soundness and fineness 
of cement were conducted on Ordinary Portland Cement. 
Hence, OPC was used in the present investigation. The 
chemical composition of the OPC was analyzed as per the 
standard procedures mentioned in IS 4032: 1968. The results 
of the analysis of the Ordinary Portland cement are 
presented in 2.1 Table 

Table 2.1 

SL. No. 

2.2 

1 

Cement 

2 

3 

Sand 

MATERIALS 
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Physical Properties of Cement 

Property 
Standard consistency 
Specific Gravity 
Setting times (minutes) 
a) Initial 

b) Final 
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Result 

30% 

The sand used in the whole investigation was obtained 
from the Swarnamukhi river near Tirupati, Chittoor district. 
The properties of sand were analysed as per the procedures 
mentioned in IS 2386: 1963 and were represented in 2.2 
table. 
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Mechanical properties of sustainable 
conerete incorporating manufactured sand 

and rice husk ash 

Internatlonal Journal of knglncerlng and Advanced Technology (1JEAT) 
ISSN: 2249- 8958, Volume-%, Issue-282, January 2019 

Abstract-- Because of high constructional activities, use of 
concrete is vea extensive and its ingredients, i.e. cement, sand 
and grael becomes scarce Many studies wwere carried out by 
researches for partial or optimal replacement of eement, sand 
and gravel by alternate materials. Cement production leads to 
global warming as C0, is released in atmosphere during its 
production, equal to seven percent of total C0, emission in world. 
Therefore cement is partially replaced by rice husk ash (RHA) as 
ë is rich in silica. Large space in concrete (35%) is filled by sand. Natural sand may get exhausted in future because of its high 
demand. Digging of sand in huge quantity nearby rivers is 
hazardouS to environment as it effects ground water level and 
causes soil erosion. Therefore natural sand is partially replaced 
by manufactured sand (MS) as MS is obtained on crushing of 
granite rocks which are casily available at nearby places. Use of 
MS reduces the transportation cost of carrying natural sand from far-off river beds. In the current study, cement is partially 
replaced by RHA by 10% and sand by MS by 25%, 50%, 75% and 
100% to get desired strength concrete. Various tests like 
compressive strength, split tensile strength and flexural strength 
were conducted on specimens. Present study revealed that to get 
M20 concrete, 100 % sand replacement with MS is the optimum 
proportion for 10% replacement of cement with RHA. 

INTRODUCTION 

Keywords Rice Husk Ash (RHA), Manufactured Sand 
(MS), Fly Ash (FA), Compressive strength(CS), Split tensile 
strength(ST), Flexural strength(FS). 

KG Rahul Varma, P. Jagadeesh 
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After water, the most used material by humans on the 
earth is concrete which is highly used in construction for its 
high strength and stability. If its consumption is done at the 
same rate, it may get exhausted in the coming future. 
Cement, sand and gravel are the ingredients used in 
concrete, so we have to find alternatives to replace these 
ingredients in concrete which will be easily available at all 
times at low cost to give good strength eco-friendly 
concrete. Production and consumption of cement as per 
International Cement Review (USGS Mineral Resources 
Report, Tech Sci Research) is shown in Figure I and Figure 
2 respectively. 
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Figure 1. Top Cement producing countries in the world. 
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Figure 2. Top cement consumers in 2016 
Cement isa chief ingredient in concrete production. Huge 

quantity of raw materials and energy is consumed in cement 
production. Cement production leads to global warming as 
CO, is released in atmosphere during its production, equal to 
seven percent of total CO, emission in world as mentioned 
by Vinita [6]. Therefore there is a need of tinding alternative 
for cement to meet its future demand. Using industrial and 
agricultural by products as partial replacement for cement 
can save cost, energy and environment. Reduction of cement 
use will reduce C0, emission. Human activities produce 
wastes over 2500 MT per year from industries, agriculture 
and from ural and urban areas. It has been proved trom 
research that many useful products can be produced using 
these solid wastes as organic and inorganic resourves. Fly 
ash (FA), blast furnace slag (BFS), rice husk ash (RHA), 
silica fume (SF) and demolished construction materials are 
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Mechanical Properties of Recycled Coarse 
Aggregate Concrete by Partial Replacement 

of Cement with GGBS and Fly Ash 

Abstract in this evaminations, it is made to test the power 
spots of reused coarse miv by methods for inadequate overriding 
of bond with GGBS and fly ash. on this examination, 
compresse poer, split versatile power and flexural intensity of 
the reused bonds by techniques for the usage of partial shot of 
cement ith outstanding potential results of GGBS and fly 
blaing emains. The resnlts got is as differentiated and the 
regular bond. 

Key Words -Compressive strength, Split tensile strength, 

INTRODUCTION 

use 

N. Janardhan, T.Venkaiah, S.Sameer 

The use of concrete is prolonged to uncommon degree. 
Concrete exhausts limitless massive measures of sums. for 

the purpose that sums are non feasible so utilization of 
proportion of all out might adversy have an effect on the 
earth. Plus, the improvement and obliteration waste 
dumping transforms into a giant problem. in this way, it 
subsequently ends up critical to reuse the development and 
destruction waste and reuse it. 

All development sports activities calls for a couple of 
materials, as an instance, square, stone, glass, earth, robust, 
metal, mud, timber, and lots of others. Regardless, the 

robust stands as the rule development fabric used being 
advanced companies. Concrete installation itself because the 
maximum versatile improvement cloth in all the requests of 
auxiliary making plans because of its immoderate 
compressive exquisite.what is more, trademark assets are 
depleting astoundingly due to expansive enthusiasm for 
brand spanking new upgrades. it's far surveyed that the 
development commercial enterprise India makes usage 
10-12 million masses of waste each year. The reused all out 

concrete is grabbing predominance all through the 
world due to the sensible improvement. 

India is ultimately delivering development and 
destruction (C&D) waste to the song of 23.seventy five 
million masses continually and people figures are maximum 
possibly going to twofold inside the accompanying 7 years. 
C&D wastes were considered as a benefit in made 

worldwide locations. Wears down reusing of C&D wastes 
have highlighted that if old bond ought to be used in second 
duration concrete, the aspect must have the specified 
Compresive amazing. Many research works famous that the 
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compressive first-rate essentially is based upon at the 
pursued mortar, water ingestion, size of cornbination, figure 
robust's exccllent, alleviating duration and extent of 
substitution, degradations gift and condition. 

The fundamental roles behind addition in extent of C&D 
waste are consistent with the accompanying: 

Many augmentations and crushed structurcs. 
ii. The structures which are tasteful to apply may be 

overwhelmed as they now not serving the necessities in 

iii. constructing waste effects because of from 
counterfeit failure. 

The reusing and reuse of C&D wastes appear, with the aid 
of all payments, to be a probable response for every 
deficiency of unrefined materials and waste dumping 
troubles. Reusing C&D waste turn out to be noteworthy 
usually for the international locations wherein skip of C&D 
wastes with heading, disciplines, requests, and so on. 

The shortage of speedily available combination and 
developing price of delivery, which makes constant stress to 
apply reused substances as substitution to the trademark all 
out. 

The development agency is one of the cash related 
fragments that are gradually responsible for using normal 
assets. within the aspect the sports activities related to using 
using ordinary sources. within the place the sports related to 
using C&D waste anticipate a important hobby. the use of 
one of a kind kinds of waste substances for cutting-edge 
things is a creating as an normal instance. 

Close to the crowning glory of the presence cycle, a fabric 
breezes up waste, which can be changed into a few other 
fabric to make new topics or to be used in helper 
applications.appropriate reusing of waste material is used to 
make any other cloth of relative tendencies, as such 
achieving better profitability in its lifestyles cycle. 

II MATERIAL RESIDENCES 

On this gift exam coarse combination, stable, quality 
mixture, water, Reccycled Coarse mixture, tly blazing 
remains and GGBS had been used. tremendous all out is 
gotten from community Swarnamuki flow. common coarse 
entire is tested from network quarry ncar Chandragiri. 
Reused entire is gotten from the squashed sturdy shapes 
from assistant making plans exploration attention. adjoining 
consuming water is used for mixing and diminishing. 
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Abstract 

The suitability of locally available non-woven fabric as controlled permeable formwork liner in 

different grades of concrete (M20, M30& M40) was studied. The performance of conventional 
steel formwork concrete and non-woven fabric liner concrete were compared. From the test 

results, the properties of the non-woven fabric liner concrete were superior to those of the 

conventional steel formwork concrete. The performance of non-woven fabric liner was notable in 

M20 concrete grade. Overall, the use of locally available non-woven fabric liner in different grade: 

of concrete resulted in a strong and dense cover concrete pertaining to a durable reinforced 

Concrete structures. 

Introduction 

Durability of concrete is significant in the preservation of the structure's service life. Factors such 

as water-cement ratio, specifications of concrete making ingredients and quality of workmanship 

governs the durability of concrete [1], Apart from these factors, the quality of cover concrete plays 

a vital role, due to the directly exposed to diverse environmental conditions subjected to both 

chemical as well as mechanical induced deteriorations [2), (3). The quality of cover concrete 

produced from conventional formwork (steel or wood) is poor as compared to that of the core 

concrete [4]. Compaction of fresh concrete leads to accumulation of water and air near to the 

conventional formwork, which subsequently results in poor cover concrete. This is evident by the 

presence of blowholes/air pockets/blemishes in the surface of concrete [5). Many researchers 

focus on this issue, which motivated for the application of liner material along the surface of steel 
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Abstract. Metals and their alloys have been widely used in all aspects of science and 

engineering. However the science of nanotechnology is driving newer demands and 

requirements for better performance of existing materials and also at a higher level of 

precision. This is naturally presenting complicated demands on the surface of these metals with 

a need for surface modification. In the present scenario it is noteworthy that nano scaled 

particle coatings enhances the mechanical properties in the metals rather than the macro or 

micro sized particles. Hence an attempt was made to characterize the mechanical properties of 

cuprous oxide nano particles coated spur gear (Mild Steel). The mechanical properties such as 

tensile, hardness and corrosion (salt spray) were experimentally investigated at ambient 

condition. A deep compression had been made between the coated and uncoated gear. The 

results reveal that the coated gear shows better performance compared with uncoated gears. 

 

1. Introduction          

The possibility of lightening mechanical components is becoming more and more important for the 

future, particularly in the automotive and aerospace fields, where the availability of more power with 

low gas polluting emission is fundamental. However, very often the fatigue behaviour, as well as the 

wear resistance and load bearing capacity of light alloys are poorer than the ones of steels. From this 

point of view, thin hard coatings deposited by means of PVD (physical vapor deposition) technique 

enables enhancement of hardness, wear, corrosion resistance and mechanical properties  of mechanical 

components and are, for the time being, widely used in an increasing number of applications [1, 2]. A 

few decades ago, the cutting and machining tool field was the first to be interested in the 

improvements of the tribological properties achieved with these coatings, and from then on, their 

development has interested many other industries such as aerospace, automotive and biomedical ones. 

Research studies have also demonstrated that the mechanical and corrosion properties of coated 

components can be increased by some coatings [3–10]. In fact, the residual compressive stresses 

induced at bulk material surface by some deposition processes prove beneficial to the fatigue 

resistance, provided that the coating is uncracked and free of defects. Therefore, coated light alloys 
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