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Abstract: Now days, concrete mixture contains additional
cementitious material which imparts additional strength. The
admixtures and pozzolanic materials are produced large tons
from the fast growth of industries, which is used for this material
such as Fly ash, Silica fume, GGBS, copper sag, etc. By using
these types of materials improve the concrete dressed in fresh and
hardened states. In this present work different tests are held to
have tentative results for comparison of conventional concrete
including various possessions of concrete mixes developed by
using OPC 53 grade cement. These mixes are improved by
replacing 5%, 8%, and 10% Silica Fume. After best results of
Silica Fume, itisintermingled with Fly Ash with 10%, 22%, 10%,
by varying the cement content to 75%, 70%, and 80% in terms of
volume. Properties like compressive, split tensile and bending
strength are studied for 7, 28 and 56 days.
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. INTRODUCTION

Oridinary Portland Cement is used as binder material for
constructing Buildings. Now a days many people are
engrossed on the usage of different waste materials having
Cementous properties which can be partialy replaceable in
cement, without negotiating its strength. Pozzolanic
admixtures like Fly Ash, Silica Fume having cementitious
properties can be partialy replaceable in cement. The
optimistic outcomes of such materials used in concrete
increases demand for cementitious materials. Blended
(unified) concrete prepared by using Fly Ash and Silica Fume
at proportions able to produce concrete with acceptable
strength and thereby we can Perimeter the use of cement,
Without Conceding strength.B. Muhit et a., (2013) partial
replacement of Fly Ash and Silica Fume can affect water
porousness and high concrete strength.
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S.Suresh Sankaranarayannanl et al., c comparison between fly
ash concrete of high strength by using nano silica fume on
various mixes. K. R. S Maruthi Rgj et al., (2017) cement is
totally replaced by Fly Ash and Silica Fume. The author
observed mechanical properties of concrete. S. Sundararaman
et a., (2016) cement is partially replaced by Fly Ash and
Silica Fume. It was observed that optimum value is 10% for
Silica Fume and 50% for Fly Ash which gives the better
results in both Compressive and Split tensile strength of
concrete. OsamaAhmed Mohamed et al., (2017) strength and
stability of sustainable self-consolidating concrete containing
fly ash, silica fume, and GGBS. Sadagat UUah Khan et d.,
(2013) studied about durability of concrete with different
mineral admixtures. Anilkumar et al., (2014) studied about
durability characterstics of concrete using Fly Ash and Silica
Fume. V. Prakash et al., (2018) cement is partially replaced
by Silica Fume and Fly Ash in Pervious Concrete. L. Lam et
a, (2017) effects on compressive and fracture behaviour of
concrete due to usage of Silica Fume, Fly Ash. Kovler et a
(2000) Enveloped a standard relationship between the
compressive strength of HPC. Water-binder ratio, silicafume
concentration and the concrete age. It was observed that
compressive strength showed the maximum at Silica Fume
replacement in cement.

Sakthieswaran N et a., (2013) Flexura Performance of
Concrete Beams Including Fly Ash, Silica Fume, Copper
Slag, and Fibres. Jayaranjini et a., (2017) Flexural Behaviour
of HPC Beams Using Industrial by-products. Krishna et al.,
(2017) did research on study on compressive strength of Fly
Ash concrete. Rao and Rao (2017) worked on effect on
mechanical properties of M30 and M60 grade concrete using
Fly Ash. Daya Rani B and Kameswara Rao (2019) done
research on B.Service life prediction of high-performance
concrete with respect to chloride ion penetration incorporated
by SilicaFume and Fly Ash. PriyaN.Y .Sand Kameswara Rao
(2019), worked on Accelerated method of mix design for
concrete by using GGBS and silica fume. Nikitha P and
Kameswara Rao (2019) done Accelerated method of concrete
mix proportioning by incorporating Fly Ash and Silica Fume.

[I. EXPERIMENTAL WORKS

M aterials used:

Binding materials: In this present work Silica Fume and Fly
Ash are partially replaced in cement are shown in Fig: 1.
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Physical properties of al binding materials are shown in
Table: 1.

Cement- Argillaceous and calcareous material is grinded and
mixed to form clinker at high temperature. Gypsum is added
to clinker to obtain an inorganic material called cement. The
properties of cement as mentioned below.

Silica fume is a byproduct of Silicon or Ferrosilicon metal,
from thermal plants.

Silicafumeisused in variability of cementitious concrete and
polymer applications. Silica fume is aso well-known as
pyrogenic silica.

Fly Ash is a mix of different materials which is produced
from heating of coal form power stations. Fly ash contains
different materials like lime and other Cementous materials.
The fly ash we used type C in that the Cao percent is 10%
higher.

- ,: d ,l,?‘q';;k“,"'
.
Silica Fume Fly Ash

Fig:1 Mineral Admixtures

Table 1 physical properties of binding materials

Properties Cement SilicaFume | Fly Ash
Specific gravity 3.15 2.2 22
Bulk Density 1865 750-850 540-860
(Kg/m3)
Shape Spherica | Irregular Spherical

|
Average particle 1.5u 0.1pm 0.5um-300p
size m

Fine aggr egates. The sand which we utilized for our project
isriver sand. Aggregate is relatively containing some clay
content we use filtered process to separate clay and fine sand.
The fraction we used 4.75 mm to 150 pm.
Coar se aggr egates. Range of course aggregate is used from
20mm to 4.75mm are used in our project. The sources of
aggregate are crushed from basalt rock can be use according
to 1S:383 are used. The elongation and flakinessindex are
below less than 15%. Physical properties of aggregates of
both fine aggregates and coarse aggregates are shown in
Table: 2.

Table 2: Physical properties of aggregates

Physical property Fine aggr egate Coar se aggr egates
Shape Irregular Angular
Size 4.75 10-20
Specific gravity 2.65 224
Fineness modulus 3.18 6.7
Bulk density 1.683 glcc 1800
Water absorption 1.07 0.71
Surface Moisture 0.1% 0.5%
Silt Content 5.65%

Chemical Admixture: Concrete containing Rheobuild
1000 admixture could maintain a rheoplastic state. The
workability required when dump value ranges from
200-280mm value. The admixture we are using cannot be
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precise be contingent temperature, the cement we use, mix
proportion and aggregate nature.
Mix Design:

After al the material testing the concrete mix isdesigned as
per Indian standardsfor different mix proportions. All the mix
proportions are shown in Table.3.

Table 3 Mix proportions

Proportions Cement (%) Silica Fume Fly Ash
(%) (%)

C 100 0 0

M1 80 10 10

M2 75 15 10

M3 70 8 22

The mix quintiles are calculated for one m. All the quintiles
for all mix proportions are presented in Table.4.
Table.4 Quantities

Material C M1 M2 M3
Cement 394 3255 346.72 | 303.38
Coarse 1255.5 1237.5 1243.0 1237.3
Aggregate 7 3 4 1
Fine Aggregate 706.26 | 672.24 | 675.23 673.2
Fly Ash 0 65.01 65.01 95.34
Silica Fume 0 43.34 21.67 34.67
Water 157.7 157.6 157.6 157.6
Super Plasticizer 2.364 2.6 2.6 2.6

Casting and testing of specimens.

The specimens are casted as standard dimensions for al
strength studies like Compressive (150 x 150 x 150 mm —
cube) , Split tensile (150 mm diaand 300 mm long cylinder),
bending strength ( 500 x 100 x 100 mm — Prisms) are caste
and cured in portable water. After curing the specimens are
tested under compression. The loading conditions are shown
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Results and Discussion

Compression strength Cubes are tested for compressive
strength in compressive testing machine. The cubes strength
is gradually increased from 20% - 25% of fly ash and silica
fume replacement. The optimum forte obtained at the
additional of 10% silicafume and 15% of fly ash. Specimens
were cured for 7, 28, 56 days. The outcome gained are
displayed in beneath table. Fig.2 shows Mix ID’s along
X-axis and Strength along Y -axis.

Compressive Strength(N/mm?)
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Mix ID

Fig: 2 Compressive strength
Split Tensile strength Cylinders which are casted, tested in
compression testing machine. The experimental results
increased since M1 to M2 and gradually decreased from M2
to M3. So, the optimum value was M2 in split tensile test.
Later On specimens are cured for 7, 28, 56 days. Results
gained are shown in below table. Fig.3 shows Mix ID’s along
X-axis and Split tensile strength along Y -axis.

Split Tensile Strength (N/mm?)
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Fig: 3 Split Tensile strength
Bending strength The bending strength isgradually increased
from 20% to 25% of SilicaFume and Fly Ashisreplaced. The
optimum strength obtained by the auxiliary of 10% of Silica
Fume and 15% of Fly Ash (i.e. 25% of cement replacement).
The outcomes attained are shown in Fig:4

Bending strength (N/mm?)
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Fig: 4 Bending Strength
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[Il. CONCLUSION

The following conclusion was obtained by the addition of Fly
Ash and Silica Fume in cement by partial replacement.

v/ The addition of Fly Ash and Silica Fume has improved
workability of concrete.

v/ The combination of optimum compressive strength of 2nd
proportion of having 75% cement, 15% Fly Ash and 10%
Silica Fume provides maximum compressive value.

v Split tensile strength reaches its maximum value when
cement is exchanged with 10% of Silica Fume and 15% Fly
Ash.

v/ The bending strength of composite beam is more than the
conventional beam comparatively.

v The preliminary strength expansion is dow in concrete
comprising Fly Ash but if curing is continued upto 28 days
strength become comparable to that OPC concrete.

REFERENCES

1. K.M. Rao and S. Rao, “Effect of Glass Fibres on Fly ash Based
Concrete”, Int. J. Civ. Struct. Eng. Eng., Vol. 1, no. 3, 2010, pp.
606-612.

2. Muhit, . B., S. S. Ahmed, M. M. Amin, and M. T. Raihan. “Effects of
silica fume and fly ash as partial replacement of cement on water
permeability and strength of high-performance concrete”. In 4th
International Conference on Advances in Civil Engineering,
AETACE, Association of Civil and Environmental Engineers. 2013.

3. Jadhav, H. S. and Chavarekar, R. R., 2013. “Role of fly ash and silica
fume on compressive strength characteristics of high-performance
concrete”. Int. J. Struct. & Civil Engg. Res, 2 (1), pp. 32-39Z. Khan
Sankaranarayannan, S. S. and Jagadesan, J. R., 2016. “Comparison of
High-performance Fly Ash Concrete Using Nano Silica Fume on
Different Mixes”. Circuits and Systems, 7 (08), p. 1259. R.

4.  Mohamed, O. A. and Najm 0. F., 2017. “Compressive strength and
stability of sustainable selFconsolidating concrete containing fly ash,
silica fume, and GGBS. Frontiers of Structural and Civil
Engineering”, 11 (4), PP. 406 _411.

5. Anilkumar, p. M., Raghavendra, M. and Sudhakumar, J., 2014.
“Effects of Silica fume and fly ash on durability characteristics of
high-performance concrete”. Int. J. Emerg. Technol. Adv. Eng, 4(1
0), pp. 298-303. H.

6.  Chindaprasirt, P., Jaturapitakkul, C. and Sinsiri, T., 2005. “Effect of
fly ash fineness on compressive strength and pore size of blended
cement paste”. Cement and Concrete Composites, 27 (4), pp.
425-428.

7. Lam, L., Wong, Y. L. and Poon, C. S., 1998. “Effect of fly ash and
silica fume on compressive and fracture behaviors of concrete”.
Cement and Concrete research, 28 (2), pp. 271-283.

8.  Torii, K. and Kawamura, M., 1994. “Effects of fly ash and silica fume
on the resistance of mortar to sulfuric acid and sulphate attack”.
Cement and Concrete Research, 24 (2), pp. 361-370.

9.  Sakthieswaran, N. and Ganesan, K., 2013. “Flexural performance of
concrete beams containing Fly-ash, Silica fume, Copper slag, and
Fibres”. Australia.

10. Krishna Hygrive M.S., Siva Kishore ., Chari K.JB. 2017
“Comparative study on compressive strength of fly ash concrete”,
International Journal of Civil Engineering and Technology, ISBN:
9766308.

11. Rao A.V., Rao K.S.2017, “Effect of fly ash on mechanical properties
of M30 and M60 grade concrete”, International Journal of Civil
Engineering and Technology, ISBN: 9766308.

12. DayaRani B and Kameswara Rao (2019), “Service life prediction of
high-performance concrete with respect to chlorideion penetration by
incorporated with fly ash and silica fume”, International Journal of
Recent Technology and Engineering, Volume 7, Issue 6, April 2019,
Pages 484-489.

Published By:
Blue Eyes Intelligence Engineering
& Sciences Publication



Experimental Examination on Blended Concrete by Incor porating Fly ash and Silica Fume

13. Priya N.Y.S and Kameswara Rao B.(2019), “Accelerated method of
mix design for concrete by using GGBS and silica fume”,
International Journal of Recent Technology and Engineering, Volume
7, Issue 6C2, April 2019, Pages 441-447.

14. Nikitha P and Kameswara Rao B. (2019) “Accelerated method of
concrete mix proportioning by incorporating fly ash and silica fume”,
International Journal of Recent Technology and Engineering, Volume
7, Issue 6C2, April 2019, Pages 461-465.

AUTHORSPROFILE

Marupaka Sri Hari ispursuing B.tech final year in
K L Deemed to be University, Green fieds
Vaddeswaram, Guntur District-522502.

Durga Chaitanya Kumar Jagarapu is pursuing
Doctorate from JNTU Anantapur and Working as
Assistant Professor in K L Deemed to be University.
He published more than 20 Journals in Scopous Index
and peer reviewed journals. He is having 4-years of
teaching experiencein Indiaand 2- Y ears of teaching Experiencein Ethiopia
His research area is precast concrete and light weight concrete. He is life
member in Indian Concrete Institute (ICI), Pre Engineered Structures Society
of India (PSl).

ﬂ
M.H. Sai Ram Goud ispursuing B.tech final year
3 in K L Deemed to be University , Green fields ,
(%] -4 Vaddeswaram, Guntur District-522502.

Dr.Arunakanthi Eluru Working as a professor and
Head in Department of Civil Engineering, INTUA
College of Engineering, Ananthapuram. She has about
18 years of academic and research experience. Sheisa
consultant for various government and private
organizations. Apat from general  Structura
Engineering, the Special Concretes like Self Compacting Concrete and HPC
arethe fields other special interest.

Retrieval Number: B6693129219/2019©BEIESP
DOI: 10.35940/ijitee.B6693.129219 3830
Journal Website: www.ijitee.org

Published By:
Blue Eyes Intelligence Engineering
& Sciences Publication

Exploring Innovation



