
Journal of Engineering Sciences Vol 10, Issue 1, Jan/ 2019  

ISSN NO: 0377-9254                                  

  

 

www.jespublication.com Page No:9 

 

 
 

BEHAVIOUR CONCRETE WITH PARTIAL REPLACEMENT OF CEMENT BY FLY 

ASH AND FULLY REPLACEMENT OF SAND BY STONE DUST 
BABA ARBAZ ALI MOHAMMAD

#1 , ABDULLAH MD
#2

,  
#1,2

DEPARTMENT OF CIVIL ENGINEERING  
#1,2

KITS COLLEGE OF ENGINEERING & TECHNOLOGY,AMALAPURAM 

 

ABSTRACT: Performance Concrete (HPC) now a 

day's utilized broadly in the development business 

around the world. Superior cement seems, by all 

accounts, to be a superior decision for a solid and 

tough structure. Typical and unique materials are 

utilized to make these exceptionally outlined solid 

that must meet a mix of execution prerequisites. In 

this venture, examinations were completed on quality 

properties, for example, compressive quality, split 

rigidity and flexural quality of M40 review of HPC 

blends with various substitution levels, for example, 

25%,30%,35% and half of bond by fly fiery remains 

and 60%,65%,70%,7&100% of stone clean with sand 

by receiving water-folio proportion of 0.35. Super 

plasticizer (BASF) is utilized for better workability 

for elite cement. The HPC blend, grade M40 cement 

is outlined according to Seems to be: 10262-1982 IS: 

456-200, which is ordinary. Mechanical qualities like 

Compressive quality, Split-rigidity, Flexural quality 

were inspected. The aftereffect of these examinations 

exhibits the quality attributes of stone tidy and the 

properties of fly slag based cement blends. In light of 

the outcomes acquired, the substitution of 100% 

stone clean and 25% fly fiery debris with 1.2% of 

super plasticizer which prevalent attributes was 

arrived .The points of interest of the examinations 

alongside the outcomes are displayed in this report. 

I. INTRODUCTION 
High performance concrete (HPC) may be a 

concrete that meets special mixtures of performance 

and uniformity necessities that cannot forever be 

achieved habitually mistreatment standard 

constituents and traditional mixture and inserting and 

natural action practices. to provide high performance 

concrete it's typically essential to use chemical and 

mineral admixtures additionally to identical 

ingredients, that area unit typically used for 

traditional concrete. In recent times, several 

researches area unit happening for up the properties 

of concrete with relevancy strength, Durability and 

performance as a structural material. There are unit 

several materials like ash, chamber dross, stone dirt 

and silicon oxide fume etc. one of these special 

concrete is that the stone dirt that is new rising joined 

of latest generation construction material in 

manufacturing high strength and performance 

concrete for special structures. The interest in ash and 

stone dirt started in management} of pollution control 

in several countries. This suggests that the trade had 

to prevent emotional ash into the atmosphere. To 

seek out answer to the current drawback studies were 

initiated and when some investigations, it absolutely 

was found that the ash and stone dirt can be used as a 

awfully helpful material in concrete. In India, 

improved stone dirt and ash is finding its use 

currently every day. 

A. Would like for top Performance Concrete 
The large scale production of cement has 

obligatory several environmental issues on one hand 

and unrestricted depletion of natural resources on the 

opposite land. This threat to our ecology has junction 

rectifier to several investigations within the usage of 

commercial by-merchandise as supplementary 

cementations material in creating concrete. Another 

drawback during this quick growing world is to 

comprehend the sturdiness and also the strength of 

the concrete structures. High performance concrete 

(HPC) partakes been developed over the last 20 

years, and was primarily introduced through personal 

sector study style and construction like high rises and 

parking garages. By mistreatment by- merchandise 

like ash and stone dirt with super plasticizers we are 

able to attain high performance concrete, that possess 

high workability, high strength, and high modulus of 

snap, high density, high dimensional stability, low 

porousness and resistance to chemical attack. 

B. Objectives of this Project 
To through an experiment investigate the result of 

exchange twenty fifth,30%,35% &amp; four-

hundredth replacement of cement by ash and 

replacement hr, 65%, 70%,75% & amp; 100% of 

sand by stone dirt on strength characteristics  

particularly compressive strength,flexural strength 

and split strength. 

 

II. MATERIALS USED 

Ordinary portland cement-53 grade have utilized in 

the investigation. the cement was tested in step with 

IS 4031;1988.It properties is given in Table 2. 

 

 

 

 

 

 

 

 



Journal of Engineering Sciences Vol 10, Issue 1, Jan/ 2019  

ISSN NO: 0377-9254                                  

  

 

www.jespublication.com Page No:10 

 

 
 

TABLE I: Show Property Of Cement 

 

  
TABLE II: 

 
 

B. Fine Mixture (IS: 2386 Half (I-III)-1963) Lean 

And Dry Stream Sand On The Market Regionally  

 

A fine mixture made by crushing of stone or 

natural gravel to be used as associate alternate of 

natural sand is termed as Stone dirt. The angular 

formed stone dirt incorporates a smart bury lockup 

that offers higher binding strength and saves cement. 

Stone dirt is completely inert material and its 

physical properties area unit the same as natural sand. 

Stone dirt will be used as a partial or absolutely 

replacement for fine mixture, the utilization of stone 

dirt as construction stuff neither imposes risks to the 

human kind nor to the atmosphere. Relative density 

of Stone dirt is two.65 and fineness modulus is 

three.17. Stone dirt is confirming to Zone-III.  

 

C. Fly Ash  

 

Fly ash is finely divided residue ensuing from the 

combustion of ground or high-powered coal. The 

hardened ash concrete shows redoubled strength at 

the side of a lower porousness, wherever the latter 

ends up in a better resistance towards aggressive 

admixtures additionally, partial replacement of 

cement with ash reduces the assembly value of 

concrete because of the cheaper price of ash 

compared to cement . Category F ash (contains but 

two hundredth lime) is collected from Marla Thither 

Rao Thermal powerhouse (NTPS), Vijayawada. 

Relative density of ash two.30 is and fineness 

modulus (passing through forty five small meter) is 

seven 86.experimental inestigation,on high 

performance concrete with partial rerplacement of 

cement by ash and absolutely replacement of sand by 

stone dirt used.Sand confirming to zone-II. Relative 

density and fitness modulus is two.65 and 3.15 

severally 

 

D. Course Mixture (IS: 2386part (I-III)-1963, IS: 

9376) 

Coarse mixture passing through twenty millimetre 

sieve as given in IS 383-1970 was used for all the 

specimens.Additionally to cement paate-mixture 

quantitative relation,mixture kind incorporates a nice 

influence on concrete dimensional stability. 

 

E. Super Plasticizer 

 

Super plasticizer BASF,it offers smart workability to 

recent concrete. 

 

III. MIX DESIGN 

 

In this investigation concrete combine style M40 was 

designed supported IS;10262-1982 IS;456-2000. This 

code presents a typically applicable methodology for 

choosing mixture proportion for top strength concrete 

and optimizing this mixture proportion on basis of 

trail batches. The tactic is restricted to high trength 

concrete production mistreatment standard materials 

and production,techniques. Combine style area unit 

given below in table one.Combine propotioning for 

(the combine, the combination,the combo)as adopted 

within the study details area unit given below in 

tables the mix quantitative relation is 1;0.78;2.43 and 

w/c is zero.35 is adopted.Combine proportions 

cyclinder specimens of size three  hundred millimeter 

height and a hundred and fifty millimeter diameter  

for split strength were ready. 

 

IV. METHODOLOGY OF EXPERIMENT 
 

It is necessary that the constituent material of 

concrete stay uniformly distributed inside the 

concrete mass throughout the varied stages of 

handling which full compaction is achieved, and 

ensuring that the characteristics of concrete that have 

an effect on full compaction like consistency, quality 

and compatibility area unit in conformity with 

relevant codes of apply. The tests were administrated 

in accordance with relevant IS Standards. The 

aggregates were taking a look acted for physical 

properties like relative density and particle 

distribution test. The recent concrete was subjected to 

the slump take a look at followed by casting of 

concrete in moulds for additional investigations. All 

the mixes were ready by mixture the concrete in 

laboratory mixer in conjunction with water and super 
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plasticizer. For compressive strength a hundred and 

forty four NOS cube specimens of size a hundred and 

fifty millimeter x a hundred and fifty millimeter x a 

hundred and fifty millimeter, for flexural strength 

studies, forty five NOS prism specimens of size a 

hundred millimeter x a hundred millimeter x five 

hundred millimeter and forty five NOS 

 

V. ANALYSIS AND TAKE A LOOK AT 

RESULT  

 

A. Compression Strength  

 

After seven days, fourteen days and twenty eight 

days of natural action, 3 150mm cubes of a concrete 

mixture were tested mistreatment the compression 

machine. These cubes were loaded on their sides 

throught compression testing such the load was 

exerted sheer to the direction of casting. The typical 

price of the 3 cubes was taken because the 

compressive strength. 

 

B. Split Tensile Take A Look At 

The take a look at was administrated by inserting 

the cylindrical specimen horizontally between the 

loading surfaces of a compression testing machine 

and cargo is applied till the initial crack of the 

specimen happens, on the diameter. 

 

C. Flexural Strength 

The take a look at was administrated on 100mm 

Х100mm Х500mm size prism. The take a look at 

was administrated on a universal testing machine of 

400kN capability, adopting 2 purpose loading. The 

bearing surfaces of the supporting and loading rollers 

area unit cleaned, and any loose sand or different 

material far away from the surfaces of the specimen. 

The specimen was placed within the UTM which the 

load was applied to the topmost surface as forged 

within the mould, on 2 lines spaced 20cm apart. The 

load was redoubled till the specimen fails, and also 

the most load applied to the specimen throughout the 

take a look at was recorded and look of the broken 

faces of concrete was noted Experimental 

Investigation on High Performance Concrete with 

Partial Replacement of Cement by ash and absolutely 

Replacement of Sand by Stone dirt. 

 

 

 

 

 

 

 

 

 

TABLE III: Show Chemical Property of Fly Ash 

–Class F 

 
TABLE IV: Mix Proportions 

 

 

 

TABLE V: Results for Conventional Materials 

Mix(c) 
 

 

 

 

 

 

TABLE VI: Compressive Strength (N/Mm
2
) - Fly 

Ash 

 

 

 

 

 

 

 

TABLE VII: Split Tensile Strength (N/Mm2) - Fly Ash 

 

 

TABLE VIII: Flexural Strength (N/Mm
2
) - Fly 

Ash 

 

TABLE IX: Compressive Strength (N/Mm
2
) - 

Stone Dust 
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TABLE X: Split Tensile Strength (N/mm
2
) - 

Stone Dust 

 

TABLE XI: Split Tensile Strength (N/mm
2
) - 

Stone Dust 

 

TABLE XII: 

 

 

 

 

 

 

 

 

TABLE XIII: Final Mix – 1:0.35:2.43:0.78 with 25 

% Fly  Ash &100% Stone Dust 

 
VI. CONCLUSION 

In this the Concrete combine M40 has been designed 

as 1:2.43:0.78:0.35. The concrete with optimum 

replacement proportion of twenty fifth replacement 

of cement by ash and 100 percent absolutely 

replacement of fine mixture by Stone dirt in concrete 

combine quantities additionally arrived. The slump 

price for M40 grade mistreatment Stone dirt and ash 

gets redoubled, once 100 percent replacement of 

Stone dirt and twenty fifth replacement of ash with 

one.2% super plasticizer. Therefore ash and stone dirt 

replacement is effective for HPC so as to realize high 

strength. Compare to nominal concrete M40 grade 

concrete attain increase strength by mistreatment 

lower water/binder quantitative relation. Additionally 

scale back the segregation and hemorrhage 
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