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Abstract:The main objective of  this investigate is to utilize the reactive powder in normal concrete to obtain
strength by fully replacement of natural sand to artificial sand to reducing the lack Over excavation of sand
pose a serious environmental challenge’. A decade ago sand was a freely available material, with the growth
of construction activities the importance of sand has grown, and it has become increasingly expensive. In
recent years in India, sand mining has become more widespread and mechanized. The concept of seasonal
sand mining is vanishing and mining activities go on in almost every season. Many riverbeds and streambeds
are completely denuded of sand, prompting construction companies to look for alternatives to sand such as
stone powder. The demand for sand has expanded sand mining in such an uncontrolled manner that it has
come under the control of powerful interests with political connections referred to by the press as the ‘sand
mafia’. The ‘sand mafia’ has attacked people who have stood in their way, including activists, journalists,
administrative officials and police. Some of these attacks, which have occurred across the country, have
resulted in deaths. This paper summarizes that the research work on the behavior of concrete while adding of
reactive powder of concrete by partial replacement of cement in addition with steel fiber by using test like
Compression strength test, Split Tensile Strength test. The experimental investigation gives results that the
test results are increasing their strength values up to some initial Percentage replacement of cement by RPC
and further replacement are carried out then strength results are falling down.

Key words:Cement, Reactive powder, steel fibers, Workability, Compression strength test, Split Tensile
Strength test.

1. INTRODUCTION:-RPC was first developed by P. Richard andM. Cheyrezy.RPC was first produced in theearly 1990’s by researchers at Bouygueslaboratory in France and the world’s firstRPC structure, the Sherbrook Bridge inCanada was constructed in July 1997.Concrete is a critical material for theconstruction of infrastructure facilitiesthroughout the world. A new materialknown as reactive powder concrete (RPC) isbecoming available that differs significantlyfrom traditional concretes. RPC has no largeaggregates, and contains small steel fibersthat provide additional strength and insome cases can replace traditional mildsteel reinforcement. Due to its high densityand lack of aggregates, ultrasonic

inspections at frequencies ten to twentytimes that of traditional concreteinspections are possible.

1.2 Need of studyWithin the last decades in civil engineeringmaterials stream, high strength and highperformance ingredients have an increasingtrend in structural applications .Presently,researches on concrete have revealed forattaining higher performances.Waterenvironment and Nano structuralnetwork in a reactive powder concrete.Cement and Concrete Composites to achieveHigh strength concrete (HSC). HSC isdefined as a concrete that has higherdurability and strength. Application of
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artificial neural networks to predictcompressive strength of high strengthconcrete. That meets special combinationof uniformity and performancerequirements as compared to theconventional concrete that cannot beachieved routinely using conventionalingredients, mixing, placing as well ascuring procedures. Predicting thecompressive strength and slump of highstrength concrete using neural network.Due to significant advances in technologicalapplications, high-performance concrete(HPC) is superior to conventional concretein terms of density and micro-structure viaa refined mixing scheme.Moreover, ultra-high performance concrete(UHPC) has become a new focus forresearchers and the concrete industry sinceit is characterized by high compressivestrength and excellent durability properties.These days, the most widely used UHPC isthe so-called Reactive Powder Concrete(RPC) and its derivatives & It became afocus of concern as an alternative toconventional concrete and even steel  thathas been widely used in engineeringpractice as a new kind of structuralmaterial. To improve the strength,serviceability, and safety of UHPC,nanotechnology principles were applied.Furthermore, for cost reduction andstructural aesthetic enhancement,improvements in the compressive strengthhave allowed concrete structural membersize and self-weight to be significantlyreduced. Ultra- high strength concrete(UHSC) and reactive powder concrete (RPC)were among many UHPCs currentlyavailable on the market. Reactive powderconcrete (RPC) is first developed in Franceas a new type of ultrahigh strength concreteto offer mechanical and durability relatedadvantages from crushed quartz (excludingthe coarse aggregate), cement, quartzpowder, silica fume, super plasticizer, and

steel fiber. Its application has beenincreasing for works that need high class ofconcrete such as in bridge and militaryengineering works. RPC is made from finematrix with short steel fibersand ischaracterized by high doses of fine-grainedcement and a low water–cement ratio. Ascompared to ordinary cement-basedmaterials, the primary improvements ofRPC include the particle size homogeneity,porosity, and microstructures. RPC ischaracterized by high silica fume contentand very low water to cement ratio.Reactive Powder Concrete is developed bythe combined effort of three companiesnamely Bouygues, Lafarge and Rhodiaworking in France with 170–230 MPacompressive strength and 25–60 MPaflexural strength using steel fibers, highlydurable and aesthetically pleasantappearance
2.LITERATURE REVIEW:-Infrastructure development is main criteriafor any developing country. The key factor forinfrastructure development is wastemanagement in an efficient way. Control inCo2 emission and recycling waste materialsneed to be carried out for this healthyenvironment. Concrete plays a vital role ininfrastructure development. Cement and finesand are some of the main ingredients forconcrete. Production of cement emits largeamount of Co2 into atmosphere. Natural riversand is get depleted due to immense usages.Hence there are various experiment wascarried out by the inventors for alternativesupplementary cementitious material inconcrete.There are various investigation are carriedon concrete for a partial percentagereplacement of cement by reactive powderfor various grades of concrete and also takingthe Workability test, concrete strength testlike compression strength test ,split tensilestrength test .Due to percent Replacement
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there is an increase in the strength ofconcrete up to certain %replacement level.Also there is certain variation in the varioustest result due to Material properties andmixing techniques and other parameters. Thefollowing literature has been reviewed,
1) Akaram Ali, Aleem Aijaz, Mohammad
Arsalan.( Mar-2018), “a study on nylon
fiber reinforced concrete by partial
replacement of cement with metakaolin”.This research work is done on nylon fiberreinforced concrete by partial replacement ofcement with metakaolin. The nylon fiber arevery useful as it has variety of applicationslike its high strength, durability, tensilestrength but its disposal pose a serious threatin environment. In present study, variousproportions of nylon fiber are added inconcrete and its effect on workability,compressive strength and tensile strength isreported. The paper states that nylon fibermaterial of diameter 0.35mm and length of50mm with aspect ratio of 143 will be used indifferent percentage from 0.5 to 1.5% byweight in cement. After adding certainproperties like compressive strength, splittensile strength, flexural strength will bestudied.

2) Jaya Saxena, Prof. Anil Saxena
(February 2015), “Enhancement the
Strength of Conventional Concrete by
using Nylon Fiber”In this research paper ,they have carriedstudy of nylon fiber using in concrete theyhave conclusion of strength parameter asfollows The test carried out at 7 days, 14 daysand 28 days, the comparison is madebetween the conventional concrete withdifferent proportion and with differentproportion nylon fiber. The compressivestrength of nylon fiber mixed withconventional concrete is increased. When weused the nylon fiber in conventional concretein various proportions 0.2%, 0.25% and 0.3%of volume of concrete the result obtained by

the compressive strength is increased. Inconventional concrete, cement replaced by10%, 20% and 30% with fly ash. Thecomparative study of all mixed the resultobtained. In conventional concrete 10% flyash, 90% cement, and 0.2%, 0.25% and 0.3%nylon fiber getting the good strength ofconcrete.
3) R. Selvaraj, R. Priyanka. (September-
2015), “Reactive Powder Concrete with
and without Fibers”In this paper, the present research work anRPC in focused a utility of RPC and also tostudy the characteristic strength parameterwith the incorporation of fibers such as sisal,coir, polypropylene and human hair asintegral reinforcing material. RPC mixtureswithout reinforcing fibers were also studied.They have found no of Inclusions non-ferrousfibers reduce the compressive strength ofconcrete both in cube and cylinder strength.Inclusion of fibers drastically improves thetensile strength of RPC both in split tensilestrength and flexural tensile strength. Theshear strength of RPC has enhanced by theaddition of fibers in RPC. Though the fiberslike coir and sisal mixed in RPC, the waterabsorption is not increased compared tocontrol RPC. PCs are highly workable andhence moulded to different shapes and sizes.Also, these RPCs are nailable, screwable andcuttable and therefore, this material can beused as an alternative material for wood inaddition to structural uses.
4) Mr.Anjan Kumar M U, Dr. Asha Udaya
Rao, Dr. Narayana Sabhahit (May-2013),
“Reactive Powder Concrete Properties
with Cement Replacement Using Waste
Material”This paper presents the Reactive PowderConcrete (RPC) is composed of very finepowders (cement, sand, quartz powder andsilica fume), steel fibers (optional) andsuperplasticizer. A very dense matrix is
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achieved, and this compactness gives RPCultra-high strength and durability properties.In this paper the study of, performance ofreactive powder concrete without quartzpowder and containing fly ash and GGBS as areplacement for cement at the percentage of5% (RPC1), 10% (RPC2) and 15% (RPC3) byeach is investigated. They have compare theresults of cement replaced mixture, specimenwithout cement replacement (RPC) are alsocasted. Performance of the various mixes istested by the compressive strength, flexurestrength and modulus of elasticity. Theresults show improvement in compressivestrength, flexural strength and modulus ofelasticity in cement replaced mixes.
5) Hamid Pesaran Behbahani, Behzad
Nematollahi, Majid Farasatpour.
(December 2011), “Steel Fiber Reinforced
Concrete: A Review.”This paper presents an overview of themechanical properties of Steel FiberReinforced Concrete (SFRC), its advantages,and its applications. During the last decade’sincredible development have been made inconcrete technology. One of the majorprogresses is Fiber Reinforced Concrete(FRC) which can be defined as a compositematerial consisting of conventional concretereinforced by the random dispersal of short,discontinuous, and discrete fine fibers ofspecific geometry. Unlike conventionalreinforcing steel bars, which are specificallydesigned and placed in the tensile zone of theconcrete member, fibers are thin, short anddistributed randomly throughout theconcrete member. Among all kinds of fiberswhich can be used as concrete reinforcement,Steel Fibers are the most popular one. Theperformance of the Steel Fiber ReinforcedConcrete (SFRC) has shown a significantimprovement in flexural strength and overalltoughness compared against ConventionalReinforced Concrete. Of investigation is the

behavior of concrete while adding of wastewith different proportions of Hypo sludge inconcrete by using tests like compressivestrength and split strength. The mix designwas carried out for M25 grade concrete asper IS: 10262-2009.
2.2. SUMMARY OF LITERATURE-From above Literature Following points areto be concluded that –
1. The paper states that nylon fibermaterial of diameter 0.35mm and length of50mm with aspect ratio of 143 will be usedin different percentage from 0.5 to 1.5% byweight in cement.
2. The comparative study of all mixed theresult obtained. In conventional concrete10% fly ash, 90% cement, and 0.2%, 0.25%and 0.3% nylon fiber getting the goodstrength of concrete.
3.Inconventional concrete, cement replacedby 10%, 20% and 30% with fly ash.
4. In this paper, the present research workan RPC in focused a utility of RPC and alsoto study the characteristic strengthparameter with the incorporation of fiberssuch as sisal, coir, polypropylene andhuman hair as integral reinforcing material.
5. In this paper the study of, performanceof reactive powder concrete without quartzpowder and containing fly ash and GGBS asa replacement for cement at the percentageof 5% (RPC1), 10% (RPC2) and 15%(RPC3) by each is investigated.
2.3. Objectives:The main objective of  this investigate is toutilize the reactive powder in normalconcrete to obtain strength by fullyreplacement of natural sand to a artificialsand to reducing the lack Over excavationof sand pose a serious environmentalchallenge’. A decade ago sand was a freelyavailable material, with the growth ofconstruction activities the importance ofsand has grown, and it has becomeincreasingly expensive. In recent years inIndia, sand mining has become more
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widespread and mechanized. The conceptof seasonal sand mining is vanishing andmining activities go on in almost everyseason. Many riverbeds and streambedsare completely denuded of sand, promptingconstruction companies to look foralternatives to sand such as stone powder.The demand for sand has expanded sandmining in such an uncontrolled mannerthat it has come under the control ofpowerful interests with politicalconnections referred to by the press as the‘sand mafia’.The ‘sand mafia’ has attackedpeople who have stood in their way,including activists, journalists,administrative officials and police.
2.4 Methodology:The Reactive powder was collected fromMumbai   located at Bombay Ammonia &Chemicals Company 2nd Floor, 204/B,Neelam Centre, Hind Cycle Road, Worli,Mumbai, Maharashtra 400025. Therepresentative samples of Reactive powderwere tested in ‘Bombay Ammonia &Chemicals same time when materialrequested with report. After testing wehave got results which were matching withthe chemical properties of cement. Then,mix design was prepared for M25, M30 M35concrete according to IS 10262-2009. Testsamples were prepared containing differentproportions of Reactive powder and testedto get optimum strength by partialreplacement of cement by Reactive powderusing steel fiber and crushed sand.
3.1THEORETICAL FORMULATION-The materials used for preparation of hyposludge concrete were1. Cement 2.Fine aggregates (crushed sand)3.Coarse aggregates 4.Water 5. ReactivepowderAll the materials are taken as per standardto meet the requirements to make testsamples and mixed according to the mix

design. The materials are described asfollowing.
1. Cement: The cement used is an OrdinaryPortland Cement (OPC). The OrdinaryPortland Cement of 53 grade (OPC)conforming to IS: 12269-2013 is used.
2. Fine Aggregates (crushed
Sand):Crushed stone dust falling within thegrading Zone II sand, grading limitsspecified by IS 383 code and manufacturedfrom the hard rock is suitable as fineaggregate in masonry mortars. Also, IS-2116 and IS 383 codes permit the use ofcrushed stone fine aggregate in masonrymortars. The maximum quantity of silt insand shall not exceed 8%.
3. Coarse Aggregate: Locally availablecoarse aggregate having maximum size of20 mm was used in the present workconfirming to IS-383-1970.4. Water-Water is an important ingredient ofconcrete as it actually participates in thechemical reaction with cement. In presentwork tap water is used for both mixing andcuring and also P.H. 6.9
5.Reactive powder (Silica fume)It is an ultrafine powder collected as a by-product of the silicon and ferrosilicon alloyproduction and consists of sphericalparticles. It is an airborne material withspherical particles less than 1 μm indiameter, the average being about 0.1 μm.This makes it approximately 100 timessmaller than the average cement particle.
6. Steel fibers- It should have good aspectratio and should be able to improveductility. Its length 25mm. It should bestraight used in this research.
4. PARAMETRIC INVESTIGATION

4.1-: Experimental Procedure:-A mix of various grades is M25, M30 M35was designed as per Indian Standard
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method and the same was used to preparethe test samples. To reduce the quantity ofcement, partial replacement of cement isdone with Reactive powder in 5%, 7.5%10% and the samples were prepared. ForCompressive strength test there are total189 no. of Cubes for all grades are castedand testing is carried on 7, 14, and 28 days,for split tensile strength test 108 no ofcylinders are casted for all grades andtesting is done on 7days and 28 days.
Design mix proportions-

Table 4.1-Mix Proportions Of M25Grade M25Proportion 1:1.96:3.19W/c Ratio 0.50Cement 372Fine Aggregate 727.32Coarse aggregate 1186.68Water 186
Table 4.2-Mix Proportions Of M30Grade M30Proportion 1:1.54:2.835W/c Ratio 0.45Cement 413Fine Aggregate 648.85Coarse aggregate 1171.33Water 186
Table 4.3-Mix Proportions Of M35Grade M35

Proportion 1:1.35:2.43W/c Ratio 0.45Cement 488Fine Aggregate 660.25Coarse aggregate 1184.98Water 220
4.2-Result and Discussion

4.2.1-Workability:-Workability of Normal concrete andConcrete Mixed with reactive powder forvarious Percentages is measuredbeforecasting of samples. The Workabilityof concrete goes on decreasing as %increase of reactive powder in concrete.
a) Slump cone Test-Following are the test result obtained fromslump cone test for various grade and %replacement of cement by reactive powder

Table-4.4 Result of Workability Test
(slump Cone Test)

GRADE⁄⁄

%Replacement

M25 M30 M35

0% 110 95 90

5% 85 80 86

7.5% 70 65 78

10% 65 60 75

b) Compacting Factor test-Following arethe test result obtained from compactingfactor test for various grade and %replacement of cement by hypo sludge.
Table 4.5 Test result of workability
(Compacting Factor Test)
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GRADE⁄⁄ RPC

%Replacement

M25 M30 M35

0% 0.92 0.88 0.85

5% 0.88 0.84 0.82

7.5% 0.82 0.80 0.78

10% 0.78 0.75 0.70The Above test result shows theWorkability of concrete by two methodsmainly slump cone Test and compactingFactor Test. The following observations areto be concluded from above table 4.4 and4.5a) from table as increase in reactive powder%( 5 to10%) in concrete the values ofslump cone test and compacting factor testare to be goes on reducing.b) As compare to the grade the values ofslump cone test and compacting factor testare also reducing as grade increases.
4.2.2. Compressive Strength Test-The below test result shows thecompressive strength Test for grade M25,M30, and M35 for 7, 14 and 28 days. Thefollowing observations are to be concludedfrom above table 4.6 and table 4.7 to 4.8a. For normal plain concrete, thecompressive strength at 28 days isto be come as per acceptancecriteria clause no.16.1 & table no 11of IS 456-2000,b. As the % of RPC increases from 5%to 7.5% and 1 % steel fiber the valueof compressive strength areincreases than the normal concretestrength for every grade of concrete.c. When the RPC % increases 10% and1.5 % steel fiber above 10% thevalues of compressive strength aregoes on reducing, but for 7.5% and1% of steel fiber replacement of RPC

the values of compressive strengthare more than the required grade.d. For replacement of Natural sandinto M-sand the compressivestrength slightly decrease from 50%, 75%, 100%.
Table 4.6 Test Result of Compressive
Strength test for M25 Grade

M-sand% STEEL%
DAYS RPC IN % REPLACEMENT OFCEMENT(COMPRESSIVE )

50
0 % 5% 7.5% 10%

1 7 18.43 26 27.11 24.0414 22.76 31.38 33.34 31.7628 26.23 34.11 37.08 34.881.5 7 18.00 23.41 25.66 24.0914 22.44 27 29.44 28.0628 26.20 31.32 33.43 31.67
75 1 7 17.65 24.22 26.55 24.0414 21.22 29.38 31.00 28.0028 26.00 33.00 35.00 32.051.5 7 16.00 21.07 23.00 22.314 20.14 25.33 27.44 25.6628 25.08 27.00 30.03 28.18

100 1 7 15.00 22.45 24.66 23.2414 19.06 27.12 29.54 26.8728 25.00 31.56 32.08 29.651.5 7 14.12 21.22 22.28 21.614 19.00 25.08 26.54 25.6528 25.02 27.55 29.00 27.65



IJSART - Volume 6 Issue 10 –OCTOBER 2020 ISSN [ONLINE]: 2395-1052

Page | 157 www.ijsart.com

Table 4.7 Test Result of Compressive
Strength test for M30Grade

M-sand% STEEL%
DAYS RPC IN % REPLACEMENT OFCEMENT(COMPRESSIVE )

50
0 % 5% 7.5% 10%

1 7 21.00 29.45 30.03 28.1114 26.63 34 37.39 35.0228 33.89 40.99 44.00 41.371.5 7 20.00 28.00 29.98 28.3414 25.01 33.05 35.22 33.8528 32.00 39.03 42.34 40.33
75 1 7 19.76 27.43 29.09 27.3314 24.00 32.00 35.11 33.3428 31.44 39.00 42.00 40.051.5 7 19.00 25.54 27.04 26.0614 23.11 30.34 33.54 31.3128 31.00 37.22 39.67 38.33

100 1 7 20.00 26.34 28.46 26.9814 23.60 31.22 33.74 31.0028 32.00 37.00 40.65 37.871.5 7 19.22 24.32 26.21 25.0114 22.08 30.00 31.03 30.0428 31.00 35.55 37.19 35.89

Table 4.8 Test Result of Compressive
Strength test for M35 Grade

4.2.3 Split Tensile Strength TestThe Above test result shows the SplitTensile Strength Test for grade M25, M30,and M35 for 7and 28 days. The followingobservations are to be concluded fromabove table 4.21a. For normal plain concrete, the Splittensile strength test on 28 days is tobe come as per acceptance criteriaof IS 456-2000.b. As the % replacement of cement byRPC increases from 5% to 7.5% and1.5% steel fiber the value of SplitTensile strength test are increasesthan the normal concrete strengthfor M25 M0 &35 grade of concrete.

M-sand% STEEL%
DAYS RPC IN % REPLACEMENT OFCEMENT(COMPRESSIVE )

50
0 % 5% 7.5% 10%

1 7 26.00 35.00 37.65 35.6414 32.00 44.09 46.76 44.7828 36.00 47.45 49.34 48.051.5 7 24.00 35.00 37.65 35.6414 30.00 44.09 46.76 44.7828 35.01 47.45 49.34 48.05
75 1 7 23.22 33.00 35.43 33.5414 29.42 40.11 43.00 41.0828 36.11 43.00 47.23 44.411.5 7 23.00 31.24 33.62 32.1114 29.10 37.00 41.19 39.0628 36.04 41.31 45.86 43.42

100 1 7 22.61 30.22 32.55 31.0614 29.00 39.04 41.75 39.6528 35.57 42.00 45.87 43.061.5 7 22.50 29.08 31.56 29.9314 28.00 37.32 38.76 37.6528 35.23 40.68 43.65 41.63
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c. As the % replacement of cement byRPC increases from 5% to 7.5% and1% steel fiber the value of SplitTensile strength test are decreasethan the normal concrete strengthfor M25 M0 &35 grade of concrete.d. As the % replacement of cement byRPC increases to 10% the value ofSplit Tensile Strength test are to bedecrease than the normal concretestrength for M25, M30, and M35grade of concrete.e. For replacement of Natural sandinto M-sand the Split TensileStrength slightly decrease from 50%, 75%, 100%.
Table 4.9 Test Result of Split Tensile
Strength Test for M25 grade

Table No 4.10 Test Result of Split Tensile
Strength Test for M30 Grade

Table No 4.11 Test Result of Split
Tensile Strength Test for M30
Grade

M-sand% STEEL%
DAYS

RPC IN % REPLACEMENT OFCEMENT(COMPRESSIVE )
50

0 % 5% 7.5% 10%
1 7 2.10 2.39 2.67 2.5328 2.60 3.14 3.51 3.351.5 7 2.16 2.76 2.86 2.7828 2.63 2.84 2.98 2.91

75 1 7 2.08 2.17 2.45 2.3128 2.41 2.69 3.09 2.861.5 7 2.13 2.22 2.70 2.4728 2.43 3.31 3.65 3.54
100 1 7 2.03 2.15 2.65 2.1828 2.33 2.74 2.96 2.821.5 7 2.05 2.26 2.49 2.3428 2.37 3.15 3.32 3.11

M-sand% STEEL%
DAYS

RPC IN % REPLACEMENTOFCEMENT(COMPRESSIVE)
50

0 % 5% 7.5% 10%
1 7 2.30 2.61 2.72 2.6528 2.90 3.84 4.37 4.051.5 7 2.36 2.80 2.99 2.8228 2.94 4.06 4.41 4.18

75 1 7 2.33 2.59 2.72 2.6128 2.92 3.73 3.96 3.811.5 7 2.40 2.71 2.90 2.7828 2.96 3.93 4.47 4.09
100 1 7 2.28 2.34 2.66 2.5628 2.84 3.66 3.76 3.661.5 7 2.29 2.61 2.84 2.7828 2.87 3.74 4.09 3.87

M-sand% STEEL % DAYS RPC IN % REPLACEMENTOF CEMENT(COMPRESSIVE)
50

0 % 5% 7.5% 10%
1 7 2.71 3.36 3.76 3.4928 3.33 4.52 4.76 4.631.5 7 2.77 3.53 3.76 3.5628 3.48 4.76 4.95 4.83

75 1 7 2.65 3.72 4.14 3.9628 3.27 4.16 4.64 4.381.5 7 2.73 4.07 4.34 4.1428 3.37 4.32 4.75 4.45
100 1 7 2.64 2.90 3.18 2.9528 3.24 4.06 4.37 4.161.5 7 2.68 3.04 3.23 3.1128 3.31 4.25 4.76 4.45
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Chart no 1-Chart for Compressive
strength test on concrete cubes for M35
Grade having (M-Sand-50% and steel
fiber-1%)

Chart no 2-Chart for Compressive
strength test on concrete cubes for M35
Grade having (M-Sand-50% and steel
fiber-1.5%)

Chart no 3-Chart for Compressive
strength test on concrete cubes for M35
Grade having (M-Sand-75% and steel
fiber-1%)

Chart no 4-Chart for Compressive
strength test on concrete cubes for M35
Grade (M-Sand-75% and steel fiber-
1.5%)
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Chart no 5-Chart for Compressive
strength test on concrete cubes for M35
Grade (M-Sand-100% and steel fiber-
1%)

Chart no 6-Chart for Compressive
strength test on concrete cubes for M35
Grade (M-Sand-100% and steel fiber-
1.5%)

Chart no 7-Chart for Split tensile
strength test on concrete cubes for M35
Grade (M-Sand-50% and steel fiber-1%)

Chart no 8-Chart for Split Tensile
strength test on concrete cubes for M35
Grade (M-Sand-50% and steel fiber-
1.5%)
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Chart no 9-Chart for Split Tensile
strength test on concrete cubes for M35
Grade (M-Sand-75% and steel fiber-1%)

Chart no 10-Chart for Split Tensile
strength test on concrete cubes for M35
Grade (M-Sand-75% and steel fiber-
1.5%)

Chart no 11-Chart for Split Tensile
strength test on concrete cubes for M35
Grade (M-Sand-100% and steel fiber-
1%)

Chart no 12-Chart for Split Tensile
strength test on concrete cubes for M35
Grade (M-Sand-100% and steel fiber-
1.5%)
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4.3 Cost Analysis-

Cost analysis is carried out for the
optimum proportion of percentage of
reactive powder, steel fiber & M- Sand in
concrete. This project was carried out in
our college campus. The cost is compared
to the conventional concrete.

 Cost Analysis For M25 Grade
Concrete

Cost of Materials

Cost of cement per bag = Rs. 340

Cost of sand per m3 = Rs. 2200

Cost of coarse aggregate per m3 = Rs. 720

Table-4.24 Cost Analysis of Normal Plain
Concrete (M25 Grade)

Descriptio
n

Qty.(kg
/m3)

Cost
(Rs.)

Cost of
materia
l (Rs.)

Cement 372 6.8 /kg 2529.6

RPC - - -

Sand 727.32 2200/m3 1006.82

Coarse
aggregate

1186.68 720/m3 474.67

Total cost= 4011.09

Table-4.24 Cost Analysis of 7.5%RPC
mixed Concrete (M25)

 Cost of Material of 7.5%Partially
Replaced Concrete/M3

Cost of cement per bag = Rs. 340

Cost of sand per m3 = Rs. 2200

Cost of RPC per kg = Rs. 25/kg

Cost of coarse aggregate per m3 = Rs. 720

Cost of steel fiber per kg = Rs. 25/kg

Description Quantity
(kg/m3)

Cost (Rs.) Cost of
material
(Rs.)Cement 334.8 5.6/kg 1874.88RPC 37.2 0.5/kg 18.6Sand 768.384 2116.40/m3 1063.43Coarseaggregate 1177.63 705.46/m3 437.252

Total cost 3394.162
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5. CONCLUSION AND FUTURE SCOPE FOR
STUDY.

A) CONCLUSIONFollowing conclusion are drawn fromexperimental investigations
1. The slump decreased when a higheramount of RPC content was included.The RPC exhibited a high water-absorption capability. Consequently,when a higher amount of RPC wasincluded in the mixture, it requiredmore water to achieve a given Targetslump.
2. Several factors could lead to adverseeffects on the workability of RPCconcrete. The amount of RPCreplacement, RPC physical properties,and the carbon content of the RPCwould be the main reasons for thereduction of concrete workability.
3. Effects of RPC on hardened concrete.The compressive strength valueincreases up to 7.5%& 1% of steelfiber replacement and above7.5%1.5%steel fiber replacement ofcement by RPC the values ofcompressive strength test values aredecreasing.The split tensile test was carried outfor 7 and 28 days, respectively. Thevalues of test result are increase upto 7.5%& 1.5%steel fiberreplacement and above 7.5%&1%steel fiber replacement of cementby RPC the values of split tensilestrength values are goes on reducingfor thesplit tensile strength tests.
4. The increase in compressive strengthspilt tensile test values with increase

RPC content is due to content of Silica&Magnesia content in the RPC.
5. Using 100 % of Natural sand versesmanufactured sand it causes lessdamage to the environment ascompared to natural sand and alsohas better quality as compared tonatural sand because it ismanufactured in a controlledenvironment.
6. M-Sand does not contain an organicand soluble compound that affectcement setting time & it is cheapereconomical and eco-friendly material.
7. Reinforcing concrete with Steel fibersresults in durable concrete with ahigh flexural strength, improvedabrasion, and spalling and impactresistance.
8. Considerably this type of concrete willbe used for construction of buildingcomponent effectively with lessconsumption of cement and naturalsand 100% replace to M-Sand.
9. The concrete RPC up to 7.5% reducesthe cost up to Rs. 695.5 for M25Gradeconcrete, Rs774.375. for M30 Gradeconcrete &Rs. 915 for M35 Gradeconcrete.

10. Compressive Strength for M25 Gradeconcrete for normal concrete is when100% replacement of sand 1 % steelfiber 25 N/mm2 and for optimum %of RPC is strength 32.08 N/mm2.

11. CompressiveStrength for M30 Gradeconcrete for normal concrete is when100% replacement of sand 1 % steelfiber 32 N/mm2 and for optimum %of RPC is strength 40.65 N/mm2.
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12. CompressiveStrength for M35 Gradeconcrete for normal concrete is when100% replacement of sand 1 % steelfiber35.57 N/mm2 and for optimum% of RPC is strength 45.87 N/mm2.

13. Split Tensile strengthfor M25 Gradeconcrete for normal concrete is when100% replacement of sand 1.5 % steelfiber 2.37 N/mm2 and for optimum% of RPC is strength 3.32 N/mm2.

14. Split Tensile strength for M30 Gradeconcrete for normal concrete is when100% replacement of sand 1.5 % steelfiber 2.87 N/mm2 and for optimum% of RPC is strength 4.09 N/mm2.

15. Split Tensile strength for M35 Gradeconcrete for normal concrete is when100% replacement of sand 1.5 % steelfiber 3.31N/mm2 and for optimum %of RPC is strength 4.76 N/mm2.

B) FUTURE SCOPE FOR STUDYThrough this study we have already come tothe conclusion that RPC would be the bestcementitious product to replace the cement inconcrete mix. . RPC in near future is the bestsolution to produce the concrete and additionto that natural sand is whole replaced tomanufactured sand. As the concrete forms themajor component of any structure withoutwhich the structure could not be finished andalso it has big financial value too. Developersnow a day’s looking to save the money byproducing the concrete with replacement ofsome of its ingredient and without affectingits quality. Apart from this we should alsolook seriously towards the effect of fire andtemperature on RPC concrete. RPC, alsoknown as microsilica, is an amorphouspolymorph of silicon dioxide, silica. It is a by-product of the carbothermic reduction of high

purity quartz in electric arc furnaces in theproduction of silicon and ferrosilicon alloys.Already we have come across these productslike fly ash which is used widely inconstruction industry. So we shall be restassure that our research subject possess highsignificance and future of concrete belongs tothe RPC.Hence, Following Point should be consideredfor better performance of RPC in concrete.1. From above conclusion for betterworkability test result of concretemixed with RPC we can add theadmixture like Plasticizer and superplasticizer in proper amount inconcrete.2. It has been noted that at 7.5% andabove 7.5%  the test results are likelyto fall high dosages, particle packing iscomplete for the most part and excesssilica fume is adding more surfacearea, and thus increases the waterdemand. The setting time can beoptimized by adding alumina content.3. This Project work has been carriedout for PCC work, therefore for R.C.Cwork RPC.4. Replacement of Natural sand withdifferent proportion of M-sand as  like50 %, 75% 100% also check for30%,60% Etc. With RPC can becarried out.5. Improvement in the Compressivestrength can be observed beyond7.5%replacement with good quality ofRPC and 100% M-sand and 1% steel.6. Improvement in the Spilt Tensilestrength can be observed beyond7.5%replacement with good quality of
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RPC and 100% M-sand And 1.5%steel.7. Replacement of fresh coarseaggregate with different proportion ofrecycled coarse aggregate with RPCcan be carried out.8. Combination of fly ash and RPC withdifferent proportion can be utilizedfor plain concrete or reinforcedcement concrete.
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