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Abstract- Usage of cement in concrete preparation will be 

helpful for a healthy environment. So in the preparation of 

concrete for a partial replacement of cement, mineral 

admixtures are used, thereby it reduces the environmental 

pollution. Here in this project, Fly ash is using as a mineral 

admixture which is obtained from used replacement levels and 

also micro silica both by weight of water to made a high 

strength concrete of M100 grade concrete. In severe 

environments like industrial marine environments, a concrete 

with high strength may not perform because they are 

characterized by high chloride content, sulphate content or 

combination of both. Hence in order to provide such an 

environment in the laboratory, the specimens are subjected for 

curing in H2SO4 acid (industrial), Na2So4 and HCl 

base(marine) of severe aggressive environment to assess the 

performance of high strength concrete with silica fume and 

Fly ash. Plain concrete specimens of size 

150mm×150mm×150mm were cast and cured in water for 28 

days and then cured in acid environment to check the rate of 

deterioration due to acid and base curing. In the present 

examination a judicious blend configuration is set up and self 

minimal capacity testing techniques have been done from the 

view purpose of making it a standard cement by utilizing 

mineral admixtures like small scale silica and fly fiery debris 

for conferring High Strength Self Compacting Concrete. The 

stream properties of coming about cement is portrayed in the 

crisp state by techniques utilized for, Self compacting 

concrete, for example, Slump-stream, V-pipe and L-box tests 

separately. Promote the toughness properties are analyzed for 

High Strength Self Compacting Concrete blend of review M80. 

The solidness factors are additionally examined .From these 

investigations we watch that 20% Micro silica and 30% Fly 

ash will give ideal quality for M100 review at water/powder 

proportion of 0.35. The impact Na2So4 on these blends is nil 

where as HCL and H2So4 had considerable effect. 

 

I. INTRODUCTION 

 

 Concrete is a vital versatile construction material, 

used in large choice of things. Therefore it's vital to consider 

its sturdiness because it has indirect impact on economy, 

serviceability and maintenance. Concrete isn't absolutely 

resistance to acids. Most acid solutions can slowly or speedily 

disintegrate cement concrete relying upon the kind and 

concentration of acid. Sure acids, like ethanedioic acid and 

chemical element acids square measure harmless. The 

foremost vulnerable half of the cement hydrate is Ca (OH)2, 

however C-S-H gel also can be attacked. Siliceous aggregates 

square measure a lot of resistance than calcareous aggregates. 

Concrete may be attacked by liquids with Concrete will attack 

by liquids with pH scale price below 5, but the attacks square 

measure severe solely at a pH scale 4.5 the attack is incredibly 

severe. Because the attack takings, all the cement compounds 

square measure equally lessened and leached away, together 

with any carbonate mixture material. With the sulphuric acid 

attack, calcium sulfate may be proceed to react with metallic 

element alumininate introduce cement to create calcium 

sulpho aluminate, that on crystallization will cause extension 

and disturbance of cement. On the off chance that acids or salt 

arrangements can achieve the strengthening steel through 

splits or porosity of solid, consumption will happen which can 

cause splitting. The sulfate assault means an ascent inside the 

volume of bond glue in cement or mortar inferable from the 

common activity between the relationship of concrete and 

determination containing sulfates. Once solidified cement is 

presented to soil or well water containing sulfate intensifies, 

the sulfates in determination square measure conceivable to 

respond with hydrous Tricalcium compound inside the 

solidified bond glue to make another substance known as 

Ettringite. This new compound causes extension and 

disturbance of the solid. Hence, it is important to restrict the 

penetrability of the solid to downsize the infiltration of 

sulfates in determination. Strong salts don't assault the solid 

seriously however once the chemicals square. Measure in 

arrangement, they see their entrance into permeable cement 

and respond with the hydrous bond stock. Of All the sulfates, 

magnesium sulfate makes most damage concrete. A trademark 

whitish look is that the sign of sulfate assault The term sulfate 

assault indicate an ascent inside the volume of bond glue in 

cement or mortar attributable to the synthetic activity between 

the stock of relationship of concrete and determination 

containing sulfates. Inside the solidified solid, calcium 
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compound hydrate (C-A-H) will react with sulfate salt from 

outside. The merchandise of reaction is metallic element 

sulpho aluminate, forming inside the framework of hydrous 

cement paste. Thanks to the rise in volume of the strong stage 

that may go up to 227 p.c, continuous breaking down of solid 

happens. The disintegrating sway in some cases begins at the 

surface and corners and progressively goes into the solid by 

exacting scaling and spalling and finally decreases the solid a 

friable mass. The point of this undertaking is to audit or 

increase understanding about SCC as far as its fixings, blend 

necessities and component for accomplishing self-similarity 

relying upon past inquires about. It likewise assesses the 

consequences of utilizing this sort of cement in some cutting 

edge usage. At last, it shows the advantages and potential 

detriments of utilizing SCC regarding security, economy, and 

development quality Bond concrete is just by water regarding 

the measure of material utilized on our planet. More than 

many years, concrete has turned into the material of decision 

for developing private and business structures, infrastructural 

offices, for example, expressways, dams and extensions, 

channels, ports and other vital offices. The ubiquity of cement 

owes to its economy, capacity to be thrown into any shape, 

capacity to be manufactured essentially anyplace and last 

however not the minimum, its innate toughness. Countless 

verifiable points of interest in concrete say a lot about its 

solidness and flexibility. The vital segment that makes solid 

conceivable is concrete, which has formed into a very much 

built and prepared material from its generally humble 

beginnings ahead of schedule ever. The word 'concrete' 

intends to join something. Solidifying materials have an 

intriguing history The most seasoned structures depended on 

the sheer mass of the stone squares for solidness – an 

illustration is the arrangement of pyramids in Egypt. With the 

advance of time, Egyptians changed over to littler pieces and 

blocks which required some establishing material. There is 

confirmation of the utilization of bitumen as a solidifying 

material by the Babylonians and Assyrians, and also of 

consumed gypsum in Egypt. The primary employments of 

lime mortar for restricting are ascribed to Egyptians Self-

compacting concrete (SCC) is a generally new item that sees 

the expansion of super plasticizer and a stabilizer to the solid 

blend to altogether build the straightforwardness and rate of 

stream. By its extremely nature, SCC does not require 

vibration. It accomplishes compaction into all aspects of the 

shape or formwork basically by methods for its own particular 

weight with no isolation of the coarse total. Created in Japan 

and Continental Europe, SCC is currently being progressively 

utilized as a part of the UK where, aside from wellbeing and 

security benefits, it offers quicker development times, 

expanded workability and simplicity of stream around 

overwhelming fortification. Having no requirement for 

vibrating gear saves laborers from introduction to vibration. 

No vibration hardware likewise implies calmer developments 

locales The ease of SCC guarantees an abnormal state of 

workability and strength while the quick rate of position gives 

an upgraded surface wrap up. SCC's overnight qualities 

regularly achieve 30-40N/mm2 and two-day qualities can 

break the 100N/mm2 hindrance which empower simpler and 

more dependable remolding. SCC is surely the route forward 

for both inset and precast solid development. The wellbeing 

and security benefits and the enhanced development and 

execution comes about make it an extremely alluring 

arrangement 

 

II. REVIEW OF LITERATURE 

 

Audenaert K made A broadened exploratory customized on 

chloride infiltration of sixteen self compacting solid blends 

and four old solid blends were resolved. In view of these tests, 

the conclusion is that the infiltration profundity in genuine 

conditions is capably affected by water/bond and 

water/(concrete +filler) proportions. Diminishing one of these 

proportions or each is bringing about as diminishing 

infiltration profundity. Another vital conclusion is that the 

chloride infiltration profundity in SCC by cyclic drenching is 

lower than the entrance profundity in TC 

 

GaoPeiwei., et al. (2000) the authors has studiedspecial type 

Gamesman N et.al contemplated the effect of steel strands on 

the solidness parameters of self-compacting concrete (SCC, 

for example, permeability, water retention, scraped spot 

protection, protection from marine still as salt assault and 

everywhere on that expansion of steel filaments enhanced the 

durability parts of self compacting S. Venkateshwara Rao 

aims at developing commonplace and high strength Self 

Compacting Concrete with totally different sizes of mixture 

supported Nansu’s combine style procedure. Also, ash 

optimization is completed in study with the stratified course 

mixture 

 

S. Venkateshwara Rao et.al goes for creating typical and high 

quality Self Compacting Concrete with very surprising sizes 

of blend Self-combining concrete or self- compacting 

concrete(SCC) is portrayed by a low yield stretch, high 

deformability, and direct consistency important to guarantee 

uniform suspension of strong particles amid transportation, 

situation (without outer compaction), and from there on until 

the solid sets. 

 

M.Collepardi, et al.(2006)the author studied the role of VMA 

with the non-availability of the chosen volume range 170-200 

liters /m3 of binding material (max size = 90µm) to create 

consistent SCC and determined that the combination of VMA 

and without mineral filler. In such a case, a minor increase 
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convoyed by cement content must be in the dosage of VMA 

(for instance from 3 to 8 Kg/m3 to attain an unsegregable SCC 

without mineral filler. In short, the dosages of mineral and 

chemical admixtures are necessary in keeping the fresh and 

hardened properties, and improving the durability 

characteristics of SCC 

 

Self Compacting Concrete Anne-Mieke et.al studied 

the deformations in additional detail, the relevancy of ancient 

creep and shrinkage models take a look at series as delineated 

, the subsequent conclusions are often formulated with 

increasing c/p quantitative relation, and consequently 

increasing cement content and decreasing w/c quantitative 

relation, a decrease of the crawl misshapenings is found. The 

fineness of the tried fillers has for all intents and purposes no 

effect on the distortions. Audenaert K made A broadened trial 

modified on chloride infiltration of sixteen self compacting 

solid blends and four old solid blends were resolved. In light 

of these tests, the conclusion is that the entrance profundity in 

genuine conditions is intensely impacted by water/concrete 

and water/(bond +filler) proportions. Diminishing one of these 

proportions or each is bringing about as diminishing entrance 

profundity. Another important conclusion is that the chloride 

infiltration profundity in SCC by cyclic inundation is lower 

than the entrance profundity in TC. Gamesman N et.al 

considered the effect of steel strands on the toughness 

parameters of self-compacting concrete (SCC, for example, 

permeability, water assimilation, scraped area protection , 

protection from marine still as salt assault and everywhere on 

that expansion of steel filaments enhanced the strength parts of 

self compacting concrete. C. Selvamony et.al concerned 

assessing the Effectiveness of different rates of mineral 

admixtures in assembling SCC 

 

Yin-Wen Chan,et al. (1999)by enhancing the 

micromechanical parameters which control composite 

properties in the hardened state, the author developed self-

compacting Engineered Cementitious Composite (ECC), and 

the treating parameters, which control the rheological 

properties in the fresh state. For the growth of self-compacting 

ECC, micromechanics was accepted to suitably select the 

matrix, fiber, and interface properties so as to show strain 

hardening and various cracking behavior in the composites. 

Self-compact ability of ECC was then understood by the 

organized rheological properties of fresh matrix,comprising 

deformability and flow ratewith the certain ingredient 

materials. Self-compactability was a result of accepting an 

optimum mixture of super plasticizer and viscosity modifying 

agent.  

 

Kung-Chung Hsu, et al. (2001) Authors projected a new mix 

design technique for SCC and their main emphasis was with 

binder paste to fill voids of loosely filled aggregate. They 

familiarized a factor called Packing Factor (PF) for aggregate. 

It is the ratio of mass of aggregates in firmly packed state to 

the one in loosely packed state. The method completely 

influenced bythe Packing Factor (PF). The amount of binders 

used in the proposed method can be less than that required by 

other mix design methods due to the increased sand content. 

Packing factor influence the aggregate content and that affects 

the fresh properties of concrete. 

 

M. Sonebi,et al. (2002)Thisresearch shows results of fresh 

properties of self-compacting concrete, like, filling ability 

measured by slump flow apparatus and flow time measured by 

orimet apparatus and plastic fresh properties measured by 

column apparatus. The fresh properties were affected by 

water/binder ratio, nature of sand, slump were estimated. The 

fresh tests and hardened test results like compressive strength 

and splitting tensile strength were compared to a control mix. 

The properties of fresh SCC improved by increasing in 

water/binder ratio and nature of sand but the volume of coarse 

aggregate and dosage of chemical admixture kept constant 

 

Frances Yang,et al. (2004) this paper investigates the 

technique to develop SCC as well as its components and mix 

proportioning methods. It highlights several benefits of using 

SCC and mentions to several tools used to measure its 

properties. Again, it reports the protective measures that 

should be taken for preparing and developing the mix and 

some model applications of SCC was proposed by the author, 

for example, Toronto International Airport. A high strength 

SCC was used for constructing compactly reinforced elements 

poured in beneath freezing weather for the 68 Story Trump 

Tower in New York cityof USA 

 

T. SeshadriSekhar, et al. (2005) the authors established SCC 

mixes of grades M30, M40, M50 & M60. Again as compared 

to the lower grade of SCC mixes, cast 100 mm dia. cylinders 

so as to test the permeability characteristics by loading in the 

cells duly applying constant air pressure of 15 kg/mm2 along 

with water pressure of 2Kg/ mm2 for a definite period of time 

and found coefficient of permeability to determine that the 

higher the grade of SCC mixesChihuahua Jiang, et al (2014) 

in this field, the effects of the volume fraction and length of 

basalt fiber (BF) on the mechanical properties of FRC were 

Analyzed.The outcomes indicate that adding BF significantly 

improves the tensile strength, flexural strength and toughness 

index, whereas the compressive strength shows no obvious 

gain. Furthermore, the length of BF presents an influence on 

the mechanical properties 
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III. METHODOLOGY 

 

3.1 Materials Used And Their Properties;-  

CEMENT: Ordinary Portland cement (often referred to as 

OPC) is the general type of cement in use around the world, 

because it is the basic key ingredient for making concrete, 

mortar, stucco and most of the grouts specially prepared for 

specific purpose. It is made by inter grinding of argillaceous 

and calcareous materials. Cement used in the present study 

was 53 Grade Ordinary Portland cement confirming to IS: 

12269-2013. The specific gravity of cement was 3.14, initial 

and final setting time of 45 min and 600 min respectively 

 

FINEAGGREGATE: Good river bank sand in absence of 

any earthy matter and organic matter. Particles are angular in 

shape passing 300 microns and retaining 150-micron standard 

sieve. Sample is washed in water to get free from silty and 

earthy and other organic content and dried over a period of 48 

hours of sunlight. Sand used in the present study was Zone-2 

annular confirming to IS: 383-2016. The specific gravity of 

sand was 2.62. 

 

COARSE AGGREGATE: Aggregate most of which is 

retained on 4.75 mm IS Sieve and containing only so much 

finer material as is permitted for the various types described in 

this standard. Coarse aggregate may be uncrushed gravel or 

stone which results from natural disintegration of rock, 

crushed gravel or stone. when it results from crushing of 

gravel or hard stone, and partially crushed gravel or stone 

when it is a product of the blending of uncrushed or crushed 

gravel. Coarse aggregate used in present study confirming to 

IS:383-2016. The specific gravity of coarse aggregate was 

2.67  

 

FLYASH- In the coal powered power generating plants the 

exhaust gases which comes out after burning is treated with 

electrostatic precipitators and the fine particles that collected 

in it is known as flyash 

 

SILICA FUME-Silica fume as an admixture has opened a 

new advancement in concrete technology. The usage of super 

plasticizer with silicafume has been the backbone of modern 

high performance concrete. It should be noted that silica fume 

by itself, doesn’t contribute to strength. However it produces 

the property of strength being fine pozzolanic material. Silica 

fume helps in reduction of water becomes possible in presence 

of high dosage of super plasticizer and dense packing of 

cement paste  

 

Pierre-Claude Aiticn and Adam Neville in one of their papers 

“High Performance Concrete” states that “strengths in the 

range of 60 to 80 Mpa have been achieved, as silica fume 

simplifies the production of high performance concrete and 

makes it easier to achieve compressive strength in the range of 

60 to 90 Mpa. Silica fume that we have used in this project 

work was contributed by “Akarsha Specialities In Chennai”. 

Its properties are mentioned below 

 

4.5.1 Properties of Fly ash 

 

S.No Characteristics Experimental Results 

1 Fineness,m2/kg 

(Blain’s 

permeability) 

577 

2 Lime reactivity 

N/mm2 

4.5 

3 Compressive 

strength 21 days 

>80% of the corresponding 

plain cement mortar cubes 

4 Drying 

shrinkage,% 

0.08 

5 Autoclave 

expansion,% 

0.68 

 

4.6 Properties of Micro silica 

 

S.N

o 

Constituents Percentages 

1. Silica, SiO2 92.00 

2. Alumina,Al2O3 0.46 

3. Iron Oxide, F2O3 1.60 

4. Lime, CaO 0.36 

5. Magnesia, MgO 0.74 

6. Sulphur Trioxide, SO3 0.35 

7. Loss on Ignition 2.50 

8. Na2O 0.70 

9. K2O 0.90 

10. PH 7.60 

11. Accelerated Pozzolanic Acidity in 

7 days 

104.00 

12. Accelerated Pozzolanic Acidity in 

28 days 

117.00 

 

IV. RESULTS OF THE EXPERIMENTAL 

INVESTIGATIONS 

 

Compressive Strength - The cube specimens were tested on 

Tinius Olsen Testing Machine of capacity 2000kN. The 

bearing surface of the machine was wiped off clean and any 

loose sand or other material removed from the surface of the 

specimen .The specimen was placed in the machine in such a 

manner that the load was applied to opposite sides of the cubes 

rather than the casted surfaces that is, not top and bottom. The 
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axis of the specimen was carefully aligned at the centre of the 

loading frame. The load applied was increased continuously at 

a constant rate until the resistance of the specimen to the 

increasing load breaks down and no longer can be sustained. 

The maximum load applied on the specimen was recorded.  

 

Test on acid attack of high strength self compacting  

Acid assault is chosen by inundating check examples of size 

150 X150 X 150 metric straight unit shapes in 10% H2So4 

severally. The crumbling of examples zone unit introduced 

inside the assortment of offer decrease in weight and rate 

diminishment in compressive quality cement of examples at 

28, 56, 90 and 108 days 

 

Durability factors of high strength self compacting concrete 

victimization mineral admixtures  

 

Table 5.1 compressive Strength at 28,56,90 and 180 Days 

 

S.n

o 

Grade 

ofconcr

ete 

Compressi

ve 

Strength of 

concrete at    

28 days 

Compres

sive 

Strength 

of 

concrete 

at 56 

days 

Compressi

ve 

Strength of 

concrete at 

90 days 

Compressi

ve 

Strength of 

concrete at 

180 days 

1 M100 98.1 103.12 106 109.12 

2 M100+3

0% 

Fly ash 

99.12 106.25 108.54 109.78 

3 M100+2

0% 

mico 

silica 

103 108.56 111.98 114.12 

 

Table 5.8 Durability Factors of High Strength Self 

Compacting Mix 

Grade of 

Concrete 

10% HCl 

solution 

10%Na2So4 

solution 

10% H2So4 

solution 

Relati

ve 

streng

th 

Durab

ility 

Factor 

Relativ

e 

strengt

h 

Durab

ility 

Factor 

Relativ

e 

strengt

h 

Durabi

lity 

Factor 

M100 28 95.26 15.62 100 16.32 78.12 13.56 

56 90.34 30.54 100 32.13 71.43 23.76 

90 89.12 47.51 100 51.54 62.14 18.98 

180 87.0 88.02 100 99.12 51.45 51.34 

 

Table 5.9 Durability Factors of High Strength Self 

Compacting Mix M100+30%Fly ash 

Grade of 

Concrete 

10% HCl 

solution 

10% Na2So4

 Na2S

o4 

solution 

10% H2So4 

solution 

Relati

ve 

stren

gth 

Dura

bility 

Facto

r 

Relati

ve 

strengt

h 

Durab

ility  

Facto

r 

Relati

ve 

streng

th 

Durab

ility 

Factor 

M10

0 

+30

% 

flyas

h 

28 94.23 15.04 100.00 15.82 77.67 12.96 

56 88.74 28.84 100.00 30.93 70.33 22.16 

90 86.82 45.51 100.00 48.74 62.14 17.18 

180 85.08 80.78 100.00 97.42 49.35 50.04 

 

Table 5.10 Durability Factors of High Strength Self 

Compacting Mix M100+20% Micro silica 

Grade of 

Concrete 

10% HCl 

solution 

10% Na2So4

 Na2S

o4 

solution 

10% H2So4 

solution 

Relati

ve 

streng

th 

Durab

ility 

Facto

r 

Relativ

e 

strengt

h 

Durab

ility  

Factor 

Relati

ve 

strengt

h 

Durabi

lity 

Factor 

M100 

 

+20

% 

Micr

o 

silica 

28 92.26 15.62 100.00 16.32 78.12 13.56 

56 86.44 30.54 100.00 32.13 71.43 23.76 

90 87.22 47.51 100.00 51.54 62.14 18.98 

180 83.76 78.02 100.00 95.42 46.45 48.34 

 

Quantities of materials required per high quality self 

compacting concrete blends Table 4.7.1 offers the required for 

M100 review of high quality self compacting solid 

exploitation mineral blends. To make elevated structure by 

diminishing segment sizes and expanding to plan the super 

structure of long traverse connects and to the durability a high 

quality is required. In this manner we have striven for M100 

review blends as appallingly confined work is open 

exploitation mineral admixtures. 

 

V. CONCLUSIONS 

 

1. High quality self compacting concrete blends with 

expansion of 20% micro silicon oxide and 30% fly ash 

can give ideal quality for M100 review 



IJSART - Volume 8 Issue 6 – JUNE 2022                                                                                         ISSN  [ONLINE]: 2395-1052 
 

Page | 750                                                                                                                                                                     www.ijsart.com 

 

2. Water powder quantitative connection of 0.35 is utilized 

to in growing High Strength self compacting concrete. 

The offer weight reduction of high quality self 

compacting concrete blends once drenching in less than 

10% the inconveniences HCL determination will expand 

reminiscent of the time. The offer weight reduction of 

high quality self compacting concrete blends once 

submerging in more than 10% the inconveniences 

Na2So4 is found to be nothing for any measure of your 

chance 

3. This demonstrates prime quality self compacting concrete 

blends have the protection against Na2So4 arrangement. 

The offer weight reduction of high quality self 

compacting concrete blends once submerging in more 

than 10% the inconveniences H2So4 determination will 

expand reminiscent of the time 

4. The offer loss of compressive quality of high quality self 

compacting concrete blends once inundating in less than 

10% HCL determination will build relating to the time. 

The offer misfortune in compressive quality of high 

quality self compacting concrete blends once inundating 

in more than 10% the inconveniences Na2So4 

determination is nothing 

5. This demonstrates Na2So4 determination in a roundabout 

way serving to in curing the examples. The offer loss of 

compressive quality of high quality self compacting 

concrete blends once drenching in less than 10% the 

inconveniences H2So4 determination will expand relating 

to the time. Higher the Durability factor higher is the 

protection from the corrosive and sulfate assaults 
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