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Abstract- Sustainability was a giant issue that being concern
increatinga development. this is oftenas a result
of property development has become a  keysidein
society, social science and development. property development
shall meet wants the requirements the wants} of this while
not compromising ability of future generation to meets their
own needs. It conjointly shows that development that getting
to be createdto  sustain  the planetary  resources
by mistreatment themeffectively while  not creating unneeded
wastage. The usage of ash and oxide Fume to interchange the

cement isas a result ofthe assembly of the cement
emits CO2gas to atmosphere. The
cement trade is command liable for a number

of the CO2 emission, as a result of the assembly of 1 ton
Portland cement emits or so one ton of CO2gas into the
atmosphere. The emission of CO2 can increase the result of
worldwide warming because of the emission of greenhouse
gasses. Among the greenhouse
gasses, CO2 contributes regarding sixty fifth of
worldwide warming. This analysis work demonstrates the
possibilies of by mistreatment ash fume as a partial
replacement of cement in concrete. This analysis work
presents associate investigation of Compressive strength by
adding ash fume as partial replacement of Cement
in varied percentages. The  four  proportions square
measure (2.5% ash + a pair of.5% oxide fume),(5%ash + five-
hitter oxide fume),(7.5% ash + seven.5% oxide fume),(10% as
h + 100 percent oxide fume).It has been determined increase
in Compressive strength of Concrete. At
(7.5% ash + seven.5% oxide fume) replacement
shows most Compressive strength.

Keywords- Fly ash, silica fume, HCL, Compressive Strength,
Durability

I. INTRODUCTION
1.1 Concept of SEZ

Sustainability was a giant issue that being concern
increatinga  progress. this is  oftenas a  result
of property development  has become a  keysidein
society, socialscience and development. property development
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shall meet desires the requirements the wants} of this while
not compromising ability of future generation to meets their
own needs. It additionally shows that development that about
to be created to sustain the planetary resources
by exploitation them effectively while
not creating unessential wastage. The usage of ash and silicon
dioxide fumes to switch the cement isas a result of the
assembly of the cement emits greenhouse gasgas to
atmosphere. Concrete possess a high compressive strength
and is sometimes additional economical than steel and is non-
corrosive whichmay be created with regionally offered materia
Is. thus concrete isemployed wide alltold current constructions

The concrete is sweet in compression
and dangerous in tension. thus susceptible to be
cracked once subjected  to  tensile  load. In things

wherever tensile stresses square measure developed concrete
isstrong by  steel bars  forming a  composite
construction referred  to  as bolstered Cement ~ Concrete
(RCC).1t is well accepted that the surface bond between
cement paste and mixture will beimproved and higher pore
structure of cementations matrix will be obtained with
cracks exploitation within the sort of ash, coarse
furnace dross, silicon dioxide fumes, etc. Out of on top
of ash fume has gained prominence because of growing
awareness concerning advantages and
straightforward accessibility of excellent quality.

The amount of coal combustion by-products
in Republic of Indiahas been increasing recently thanks
to the accumulated variety of coal-fired power plants. The
demand for more practical applications for exercise coal ash
than the traditional use as a substitute for clay in cement has
become intense. The relevance of ashas a substitute for
fine mixture in concrete paving blocks, that is thought to
be inferior in quality toconcrete.
Backed by made business expertise,  services  of full-
fledged business professionals we have a tendency toll also
additionally further furthermore in addition likewise moreover
similarly still yet} as well-developed infrastructure facilities;
we area unit ready to with success meet the strain of quality
Ash Bricks. These area unit factory-made victimization raw
materials like stone mud, ash and lime sludge and don't use
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agricultural prime soil throughout the

assembly stage, socreating these eco-friendly in usage. These
Bricks area unit technically superior to traditional clay bricks
& concrete blocks. Construction price with these bricks is not
up to traditional clay bricks. These bricks are
often created obtainable in variedsizes. Toreinforce the option

s of concrete, ash is employed in Portland cement concrete. It
proves to bea powerful and sturdyingredient that may be
mixed with concrete to get desired results. a spread of concrete
blocks and bricks area unit factory-made utilising
this distinctive by-product. ~ With the  rise within  the use
of ash bricks, makers have listed their infinite
merchandise withinthe online directories so patrons will realiz

e it straightforward to get merchandise.

Silica fume has extreme fineness and high silicon
dioxide content, silicon dioxide fume may be
a terribly effective pozzolanic
material. commonplace specifications for silicon

dioxide fume employed in cementious mixtures silicon
dioxide fume isanother to Portland cement concrete to
boost its properties, especially its compressive strength, bond
strength, and abrasion resistance. These enhancements stem
from each the mechanical enhancements ensuing from
addition ofa really fine powder to the cement
paste combine also as from the pozzolanic reactions between
the silicon dioxide fume and free hydroxide within the paste.
Addition of silicon dioxide fume conjointly reduces
the porosity of concrete to chloride ions, that protects the
reinforcing steel of concrete from corrosion, particularly in
chloride-rich environments.

Il. LITERATURE REVIEW

N. K. Amudhavalli etal [1] performeda
close experimental study on concrete, part substitution cement
by silicon dioxide fume by zero, 5, 10, 15 and 20%. The
consistency of cement will increase upon addition of silicon
dioxide fume to the concrete. the rise in flexural strength

wasdiscovered upto V-J  Day re-placement  of  cement
by silicon dioxide fume. The gain in
split strength was vital upto ten natural glass fume.  The
optimum  compressive and  flexural strength  was

obtained within the vary of 10-15% replacement of cement
bysilicon dioxide fume.

Debabrata Pradhan et.al [2] performed experiments to
work out compressive strength, compacting issue and slump of
concrete of concrete incorporatingsilicon dioxide fume. The
optimum  compressive  strength  was discovered once 2
hundredth of cement was replaced by silicon dioxide fume.
The  slump price from twenty to fifty millimeter once silicon
dioxide fume was additional in several proportion to the
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concrete. associate improved pore structure at the transition
zone of silicon dioxide fume concrete is that the reason behind
improved performance of concrete
Prof. Vishal S. Ghutke et.al [3] determined the optimum
replacement  percentages of  cement  with silicon
dioxide fume which might be befittingly use dunderneath the
Indian conditions. it's discovered that the optimum
replacement proportion varies between ten to fifteen as a result

of once V-J Day, the compressive strength
decreases. any investigation reveals that workability of
concrete  decreases with the rise in proportion of silicon
dioxide fume.

Aman Jatale et.al [4] have studied the impact on

strength and mechanical properties of M15, M20 and M25
grades of concrete by substitution cement
with twenty, forty and hr of ash. Tests for compression square
measure conducted on a hundred and fifty millimeter cubes. it
had been over that with use of ash, workability improved,
setting time will increase, the decrease in strength at early ages
isa lot of, hurtinash concrete is considerably reduced
and alternative properties  like  cohesiveness,  pumping
characteristics and surface end square measure improved.
Finally over that ash will be employed
in creating concrete robust, Eco-friendly  and
economical.
P. Natha et.al [5] investigated the sturdiness properties of high
strength concrete commutation cement  with thirty and four-
hundredth of  sophistication F ash sourced ~ from Western
Australia. The twenty eight day compressive strength, drying
shrinkage  sorptivity —and speedy chloride porousness were
determined. it absolutely was over that the twenty eight day
compressive  strength  varied fromsixty five to eighty
five MPaand also the ash samples showed less drying
shrinkage overmanagement concrete specimens while not ash,
inclusionof ash reducedchloride particle permeation considera
bly.

durable,

Ram Kumar et.al [6] studied on partial replacement
of cement with silicon oxide fume and its effects on concrete
properties. the most parameter investigated during this study
M-35 concrete combine with partial replacement by silicon
oxide fume withvaried zero, 5, 9, twelve and V-day by weight
of cement. The paper presents a close experimental study on
compressive strength, flexural strength and
split lastingness for seven days and twenty
eight days severally. The results of experimental investigation
indicate that the utilization of silicon oxide fume in concrete
has redoubled the strength and sturdiness the least bit ages in
comparison to traditional concrete.
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K. Perumal et.al [7] observes the result of partial
replacement of cement withsilicon oxide fume on the
strength and sturdinessproperties of high grade concrete.
Strength and sturdiness properties for M60, M70 and M110
grades of HPC trial mixes and tomake the utmost levels of
replacement of cement with silicon oxide fume, investigations
were taken. The strength and sturdiness characteristics of
those mixes ar compared with the mixes while not SF.
Compressive strengths of sixty N/mm2,seventy N/mm2 and a
hundred and ten N/mm2 at 28days were obtained
by mistreatment ten p.c replacement of cement with SF. The
results conjointly show that the SF concretes possess
superior sturdiness properties.

Hanumesh B M et.al [8] observes the Mechanical
Properties of Concrete Incorporating silicon oxide Fume as
Partial Replacement of Cement. the mostaim of this work
isto  checkthe  mechanical  properties of M20
grade management concrete and silicon oxide fume concrete
with totally different percentages (5, 10, fifteenand 20%)
of silicon oxide fume as a partial replacement of cement. The
result showed that the compressive strength of concrete
is redoubled by the utilization of silicon oxide fume up to 100
percent replacement of cement. From 100 percent there's a
decrease in compressive strength and also
the split lastingness of concrete is redoubled by the
utilization of silicon oxide fume up to 100 percent replacement
of cement. From100 percentthere'sa decrease in
split lastingness. The optimum proportion of replacement of
cement by silicon oxide fume is 100 percent for M20 grade of
concrete.

Alok Kumar [9] investigated on Partial Replacement
of Cement in M30 Concrete from silicon oxide Fume and ash.
Replacement levels of OPC by silicon oxide Fume were third,
2.5%, 5%and 7.5% wherever substitution levels
of normal Portland bond byash  were third, 5%, 100
percent and VV-day by weight. I Chronicles super-plasticizer
wasusedasa  sectionof all  thecheck  examples
for higher workability at bring down water bond proportion
and to tell apartthe sharp impacts of silicon oxide Fume
and ash on the properties of concrete. Water-bond proportion
was unbroken zero.43 taking all things along cases.43.1
N/mm?2 was the best compressive
quality that was noninheritable at substitution level of
seven.5% by weight of SF and two hundred thby weight

of solfa syllable with cement.
Anurag Jainist et.al [10] contemplated the Characteristics
of silicon oxide Fume Concrete. The trial

program concerned six levels of silicon oxide replacement by
weight at third (control blend), 5%, 10%, 15%, 20%, and 25%,
with and while not superplasticizer.
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I1l. EXPERIMENTAL PROGRAM

A. Cement - Ordinary Portland cement of 53 grade RAMCO

is use throughout the experiment.

B. Fine Aggregate- domestically on the market sand from
man river with 4.75 mm maximum size. with specific
gravity 2.55, Fineness Modulus = 2.65.confirming to IS
383-1987.

C. Course Aggregate- The coarse aggregate use in this
experiment is of size 20 mm.

D. FLY Ash- Fly ash is finely divided waste by product
obtained from the combustion of small-grained coal in
suspension dismissed furnaces  of  thermal  power
plants. it's collected by electrical or mechanical
precipitatorsas well ascyclone precipitators or
bag homes. it’s typically finer than cement and consists
of largely spherical glassy particles
of advanced chemical moreover as mineralogical
composition. For this work ash was obtained from
Thermal powerhouse, PARAS, Akola (M.S) India.

E. Silica Fume- Silica fume, conjointly called micro-silica,
is associate amorphous  (non-crystalline) being of silicon
oxide, silica. it's associate ultrafine powder collected as a
by-product of the atomic number 14 and ferrosilicon alloy
production and consists of spherical particles with a
median particle diameter of one hundred fifty nm. the
most field of application is as pozzolanic material
for superior concrete. it's generally confused
with treated silicon dioxide. However, the
assembly method, particle characteristics and fields of
application of treated silicon dioxide ar all totally
different from those of silicon dioxide fume. For this
work silicon dioxide fume is obtained from Drug
(Chhattisgarh) Bharat.
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Figure 1: Silica Fume
F. HCL

Physical properties:
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e  Concentration — 32 kg Hcl/kg
(] pH - 20

e  Specific Heat — 2.55

e Boiling Point — 84°C

e  Melting Point — - 43°C

Figure 2 : HCL

IV. MIX DESIGN
Compressive Strength of Concrete

The cement is partially replaced by a mixture of fly
ash and silica fume in equal proportion at 5%, 10%, 15% and
20%, by weight of concrete. For cube test cubes of 150 X 150
X 150 mm are used. These specimens are tested by
compression testing machine after 7 days and 28 days curing.
The cubes tested using Compression Testing Machine (CTM).
Load at the failure divided by area of specimen gives the
compressive strength of concrete. The compressive strength
test for the casted cubes of size 150 mm x 150 mm x 150 mm
will be done following the requirements of IS: 516-1959.

Durability

Cubes are cured for 28 days. After 28 days curing
cubes were taken out and allowed for drying for 24 hours. For
acid attack 5% dilute hydrochloric acid is used. The cubes
were to be immersed in acid solution for a period of 30 days.
The concentration to be maintained throughout this period.
After 30 days the specimens were taken from acid solution.
The surface of specimen was cleaned. The specimen was
tested in the compression testing.

Tablel : Mix Proportion For SCC for 3 trials

Mix Cement Fine Coarse Water
Proportion | (kg/md) | Aggregate | Aggregaie | (kg/md)
(kz/md) | (kz/md)
I 451 F Te0 L1 FNE] 157
I 3T TIT80 EEE ) 187
I EER] LEEN oTE 187
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37.43 404

| 7 days

W 28 days

Trail Mix 2 Trail Mix 3

Trail Mix 1

Graph 1 : Compressive Strength
V. TEST PROCEDURE
1. COMPRESSIVE STRENGTH OF CONCRETE

Out of the manytake a look atapplied to the
concrete, this can be the utmost necessary which provides a
concept regarding all the characteristics of concrete. By this
singletake a  look  atone choose that whether  or
not Concreting has been done properly or not.For cube take a
look at cubes of one hundred fifty X one hundred fifty X
150mm square measure used. for many of the
workscubiform moulds of size one hundred fifty X150 X one
hundred fifty metric linear unit square
measure unremarkably used. The cement is partly replaced by
mixture of ash and silicon dioxide fume at five-hitter, 10%, V-
day andtwo  hundredth, by weight of concrete.
This concrete is poured within the mould and tempered
properly thus as to not have any voids. once twenty four hours

these moulds square measure removed and take a look
at specimens square  measure place in  water  for natural
process. the highest surface of these specimens ought
to be created even and sleek. this can be done by golf
shotcement  paste and  spreadings  wimmingly on
whole space of specimen.

These specimens square measure tested by compression
testing machine once seven days and twenty eight days natural
process. The cubes tested victimisation Compression Testing
Machine (CTM) of capability 2000Kn.Load at the failure
divided byspace of specimen offers the compressive strength
of concrete.

2. ACID ATTACK

Cubes square measure cured for twenty
eight days. when twenty  eight days solidifying cubes  were
taken out and allowed for drying for twenty-four hours. For
acid attack five-hitter dilute acid is employed. The cubes were
to be immersed in acid resolutionfor a amount of thirty days.
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The concentration is to be maintained throughout this
era. when thirty days the specimens were taken from
acid resolution. The surface of specimen was cleansed. The
specimen was tested within the compression testing. The loss
of strength of specimen thanks to acid attack decided.

VI. TEST PROCEDURE

a) CEMENT IS REPLACED BY 5% OF FLY ASH &
SILICA FUME

50
MR it
30 _ ' M35 Grade
,gz
20 :
10
=——=Replaced by
0 ' ' ! 5% of Fly Ash
7days 28days 30days & Silica Fume
Acid
Attack

Graph 2 : Compressive Strength when cement replaced by 5%
of Fly Ash & Silica Fume

When cement replaced by 5% fly ash & Silica Fume
at 7 ,28 , & 30 days (acid attack) compressive strength
increase by 12% , 5% , & 5%respectively as compared to
normal M35 Concrete

b) CEMENT IS REPLACED BY 10% OF FLY ASH &
SILICA FUME

50
42.34
40 - —
%4 M35 Grade
30
245
20
10
=——=Replaced by
0 ' ' ! 10% of Fly
7days 28days 30days Ash & Silica
Acid Fume
Attack

Graph 3 : Compressive Strength when Cement replaced by
10% of Fly Ash & Silica Fume

When cement replaced by 10% fly ash & Silica Fume
at 7 ,28 , & 30 days (acid attack) compressive strength
increase by 28% , 13% , & 16 % respectivelyas compared to
normal M35 Concrete
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c) CEMENT IS REPLACED BY 15% OF FLY ASH &
SILICA FUME

60

50 —— M35 Grade

40 - 44.21

20 3 36.4

/

20 24.5

10 =——=Replaced by

0 ' ' ! 15% of Fly

7days 28days 30days Ash & Silica

Acid Fume
Attack

Graph 4: Compressive Strength when 15% cement replaced by
Fly Ash & Silica Fume

When cement replaced by 15% fly ash & Silica Fume
at 7 ,28 , & 30 days (acid attack) compressive strength
increase by 39.5% , 19.2% , & 21.2%repectively as compared
to normal M35 Concrete

d) CEMENT IS REPLACED BY 20% OF FLY ASH &
SILICA FUME

50
42.34
40 - —
< 5 364 M35 Grade
30
245
20
10
=——=Replaced by
0 ' ' ! 20% of Fly
7days 28days 30days Ash & Silica
Acid Fume
Attack

Graph 5 : Compressive Strength when 20% cement replaced
by Fly Ash & Silica Fume

When cement replaced by 20% fly ash & Silica Fume
at 7 ,28 , & 30 days (acid attack) compressive strength
increase by 31.5% , 14.8% , & 16.7 %respectively as
compared to normal M35 Concrete
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Graph 6 : A Comparative Studyof Compressive Strength

VII. MODE OF FAILURE

Figure 5 : When 15% cement replaced by Fly Ash & Silica
Fume

Fume

Figure 6 : When 20% cement replaced by Fly A
Fume

sh & Silica

VIIl. CONCLUSION

The strength characteristics of
concrete like compressive strength & acid attack of concrete
mixtures are studied in gift work by

commutation cement within the following 5 proportions,

Cement Fly ash Silica fume
100% = 0% + 0%
95% = 2.5% + 2.5%
90% = 5% + 5%
: 85% = 7.5% + 7.5%
. . 0 .
Figure 4 : When 10% cement replaced by Fly Ash & Silica 80% _ 10% + 10%
Fume

On the premise of gift study following

conclusions square measure drawn,

o Replacement of cement by ash fume in concrete
shows increase the compressive strength of concrete.
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[1]

[2]

[3]

[4]

[5]

[6]

e At V-day replacement of cement by ash fume shows
the optimum level of compressive strength.

e At two hundredth replacement of cement by ash fume
shows slight decrease in compressive strength.

e The cement replacement by ash fume looks to
be additional cohesive with no sign of any
segregation.

e Pozzolanic materials have important influence on
mechanical properties of concrete.

e  The replacement of cement by ash fume found to be
environmental friendly in nature.

e Fly ash fume are literally industrial wastes if it's use

as staple in standard cementends up insaving of
cement.

e It is found to be safe technique reducing disposal
of ash fume.
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