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ABSTRACT: Generally, river sand is used as fine aggregate for construction. Due to the
unremitting mining of sand from stream bed lead to the exhaustion of river sand and it
became inadequate material. Also, sand withdrawal from river bed caused a lot of ecological
issues. So, as a alternate to river sand in the concrete mix, INDUSTRIAL SAND
(manufactured sand) has been used also with 1% of Galvanized Iron Fibers.

In this present experimental study, a comparative study has been carried out to check the
usage of INDUSTRIAL SAND in the place of river sand. This study involves determination
of some major properties of concrete like compressive strength, tensile strength and
durability in water made of both the river and m sands.

KEY WORDS: Fine Aggregate, Construction, River Bed, Experimental Study, Industrial

Sand, Compressive Strength, Tensile Strength and Durability.

INTRODUCTION:

Concrete is the most prominent part in the
structural ~ construction,  Construction
consisting of cement, fine aggregate,
coarse aggregate, water and some

known the manufactured sand. In this
study, the scope of research will be
contemplated on the use of INDUSTRIAL
SAND as a normal sand with and without

admixtures in required proportion for a
quick and better results in different
conditions.

The construction industries consumed the
large quantity of concrete
worldwide.Using natural sand
conventional concrete is produced from
river beds that as fine aggregate in
India.The environmental problem is
decreasing natural sources so that there is
a restriction on sand quarrying resulted in
scarcity and so that its cost is high. There
are no normally particles are present in
river sand indesired quantity. It is danger
to the environment to dig excess amount
of sand from river bed. It affects the water
level in ground. So alternative material
must be found. The easy and cheap way of
getting substitute for natural sand is
obtained from granite stone quarries, lime
stone and crushing stone quarries. This is

steel fibres in concrete.

Before going to the discussion, we need to
something about rocks. Mainly we have
three different types of natural rocks like
Igneous

rocks, Sedimentary rocks, and
Metamorphic rocks.

The use of fibres: For effective utilization
of fibres in hardened concrete.

» Fibres should significantly stiffer
than the matrix i.e. have much
more modulus of elasticity than the
matrix.

» Fibre length must be sufficient.

» Fibre content by volume must be
adequate.

» There must be a good fibre-matrix
bond.
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DETAILS OF CUBE SPECIMENS:

» Fibres must have a high aspect
ratio, i.e. they must be long relative R e B R
tO 1. MS -0 100% 0% 0% 6
their diameter. s 50 Sos S0 o . 0.15+0.15:0.15
TYPES OF FIBRES: s~ =100 L K m—"

. N ) 6. MS—0-1 100% | 0% 1% 6
1.Galvanized iron fibres. T M5 FEIE S .
2.Synthetic fibres. T ™S To0-T 5% | toovs 156
3.Glass fibres. '
4.Asbestos fibres.
5.Nylon fibres.

6.Natural fibres.
7.Carbon fibres.

DETAILS OF MIX PROPORTIONS:

M25 mix conerete
5 Water content: 186 liters

W/CRatio | Cement (kg/) | Fine aggregate (kg/m?) | Coarse aggregate (kg/m)
048 3875 727.85 1106.39
Proportion 1 1.87 2.85 y
EXPERIMENTAL INVESTIGATION Manufactured Sand (INDUSTRIAL
AND TEST RESULTS: SAND):
E:gg].g;dimy Portland cement of 53 GRADE was used. The physical and chemical The size of manufactured sand
properties ofcement is presented in following tables 4.1 & 4.2.
SN R o (INDUSTRIAL SAND) is less than
aszzes 201y 4.75mm.Manufactured sand is the sand
R A ;‘% j manufactured in the stone quarries. It is a
3 Finenessof Coment A | 299 B substitute for the river sand used in the
N e s . . construction.  Manufactured sand or
o 185 600 maxod crusher dust obtained from local granite
o crushers was used as partial replacement of
it o o fine aggregate in the presentinvestigation
SNO | PARTICULARS RESULIS | ecaTIONS to cast the concrete cubes. The fineness
@ 1o modulus of Manufactured sand is 3.02.
b | Solblesiiea ) 193 The specific gravity of Manufactured sand
i i is 2.62 respectively.
5. [TonOnide (%) 565 : Fig 1: Sample of INDUSTRIAL
4. Lime (%) 60.79 - SAND
5. Magnesia (%) 172 Not more than 6.0 %
6. Insoluble Residue 0.96 Not more than 4.0 %
7. Sulphur Caleulated as SO; (%) 261 Not more than 3.5 %
3. Loss On Ignition (%) 147 Not more than 4.0 %
9. Lime Saturation Factor 092 In between 0.80 & 1.02
10. Proportion Of Alumina To Tron 0.92 Not less than 0.66
Oxide
11. | Chloride(%) 0.006 Not more than 0.1 %
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_Table:|sieve analysis of ured sand
S.NO | IS Weight % Weight | Cumulative % % of finer

B R o i TEST RESULTS AND DISCUSSION:

Table | Compaction factor values recorded for each mix batch

SNO Nomenclature C.F value with C.F value with
1. 475 6.0 12 6.0 12 98.8 0% fibres 1% fibres
mm
1. INDUSTRIAL SAND 0.957 1.0
2 2.36 93 18.6 99 19.8 80.2 0%
mm 2 INDUSTRIAL SAND 0.967 0.89
3 118|124 248 223 416 554 —25%
mm 3. INDUSTRIAL SAND 0.914 0.80
—50%
a. 600 | 44 8.8 267 534 46.6 1 INDUSTRIAL SAND 0.899 0.81
- 75%
5. 425p | 61 12.2 328 65.6 344 3. INDUSTRIAL SAND 0.919 0.74
—100%
5. 300p | 108.5 21.7 436.5 87.3 12.7
Table | Compaction factor values recorded for each mix bateh
6yu | 150p | 445 8.9 481 96.2 38 S.NO Nomenclature C.F value with C.F value with
0% fibres 1% fibres
7 751 16 32 497 99.4 0.6
1. INDUSTRIAL SAND 0.957 1.0
5 -t‘.—« f(* ar - " at —0%
propertigs ol toarse aggregate 2. | INDUSTRIAL SAND 0967 089
S.NO PARTICULARS RESULTS -25%
3. INDUSTRIAL SAND 0.914 0.80
- - -50%
.- 2
L Specific Gravity 2.59 4 | INDUSTRIAL SAND 0.899 0.81
—75%
2. Fineness Modules 3.70 5. INDUSTRIAL SAND 0.919 0.74
—100%
3. Flakiness Index 18.50 % Table : Compressive Strength value recorded for each mix batch with 1% fibres (7-
5 days)
SNO | Percentage mix Lond | Compressive | Average W of
4. Elongati onIndex 23.7 0% (KN) strength compressive | difference in
(N/mun’) strength compressive
(N/mm?) strength
5. Crushing Value 15.82% L INDUSTRIAL 550 2344
SAND- 0% — 1% 550 24.74 276 +0.80%
0% replacement 750 33.63
6. Impact Value 6.9% 2. INDUSTRIAL 775 34554
SAND-25% — 1% 550 23.44 29.43 +7.91%
25% replacement 655 30.01
_ 3 INDUSTRIAL 750 3233
7. Water Absorption 0.4% SAND-50% — 1% 820 37.44 3320 +21.78%
50% replacement 665 2250
1. INDUSTRIAL 875 34.88
SAND-75% — 1% 720 32.77 36.67 +35.28%
75% replacement 500 1023
5. INDUSTRIAL 850 36.77
SAND-100%-1% 950 1122 4127 +52.57%
100% replacement 1000 44.04

Table } Split tensile-Strength value recorded for each mix batch with 1% fibres (7-

days)
5.NO Percentage Load Split tensile Average % of
mix (KN) strength split tensile difference
(N/mm?) strength in split
(N/min?) tensile
strength
1. | MS—0%-1% 170 25
0% 150 26 2.63 +33.50%
replacement 200 22
2. | MS25%-1% 200 25
25% 200 281 282 +43.14%
replacement 200 22
3. | MS-30%-1%| 210 257
: T 50% 200 232 2.87 +45.68%
progerties of galvanized iron fibres replacement | 200 2.72
- = - - - 4. | MS—75%—1% | 200 262
S.NO PARTICULARS RESULT 75% 230 345 3.06 +55.32%
v 3 replacement 220 321
L. DEIISI'L}J of fibres (kg/m ) 7850 5. | MS-100%-1% | _ 250 353
100% 230 3.25 3.43 +74.11%
. replacement 250 3.53
2. Diameter (mm) 1.00
— Split tensile strength v/s
3. Aspect Ratio=L 30 40
P < Compressive sten%]
— [-T]
4 Modulus of elasticity (Gpa) | 200.00 &
=1
" v
5 Tensile strength (Gpa) 1.0-3.0 £ (),
g
6. Ultimate strength (Mpa 395 %
o 1.5 . . 3
7 Failure strain (%) 30-40 o Split terfsile strengtﬁ values
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Split tensile strength v/s
compressive strength

% -t
2.

5 5

Comressive $trengthf;

Split tensile st”rength values 3

% Replacement v/s density
2600

[}
2300 -

>
2200 -
2800
S
2§°oo

(),

9ORepldcethert®st natafal st with...

28 days split tensile strength
0% & 1% fibres

Splittensile
strength values

CONCLUSION:

1.The compressive strength of concrete
mix increased when the replacement of
natural sand with manufacturing sand
increases gradually up to 100% by 40.25%
and the addition of galvanized fibres
increases the compressive strength by
48.78%.

2.The split tensile strength value
ofconcrete  mix increased when the
replacement of natural sand with
manufacturing sand increases gradually up
to 100% by 47.71% and by the addition of
galvanized fibres that increases the split
tensile strength by 62.43%.

3. Workability of concrete mix decreased
with replacement of natural sand with
manufacturing sand. But up to some extent
even replaced concrete mix batches got
optimum results. At the same time after
75% replacement of natural sand the

wwWw.ijiemr.org

workability of concrete mix decreases
gradually.
4. By considering all the above parameters
like slump cone value, compaction factor
value, compressive strength value & split
tensile strength value it is recommended
that is better to limit the replacement of
natural sand with manufacturing sand up to
75% only for better fresh and hardened
concrete.
5. Failure pattern of cube moulds and
cylindrical moulds is almost similar for
both natural sand and manufacturing sand.
6. This whole study is mainly to make
awareness about the resources like
manufacturing sand and galvanized iron
fibres to use in the present structural
construction works.
REFERENCES
1. R.Vijaya sarathy & G.Dhinakaran,
centre for advanced research in
environment,school of engineering,
Sastra University, Thanjavur on

“Strength & Durability
characteristics of GGBFS based
HPC”.

2. AAnbarasan & M.Venkatesan
Prist university Tamilnadu on
“Effect of robo sand on strength
characteristics of recycled
aggregate concrete”.

3. Venu Malagavelli & P.N.Rao BITS
Pilani, Hyderabad on “High
performance concrete with GGBS
& robo sand”.

4. V.Bhaskar Desai & K.Lakshmi
Pathi JNTU Anantapur on “An
experimental  investigation on
flexural behaviour of reinforced
robo sand ferrocement”.

5. Balaguru P.N. and Shah S.P., 1992,
“Fiber-Reinforced Cement
Composites”, New York,  United
State of America.

6. Chuan mein wong, 2004, “ Use Of
Short Fibres In Structural Concrete
To Enhance Mechanical
Properties”.

Vol10 Issue 12, Dec 2021

ISSN 2456 - 5083

Page 34



International Journal for Innovative

€ngineering and Management Research

A Peer Revieved Open Access International Journal

wwWw.ijiemr.org

7. Abdoladel shoaid, 2012, “Shear in
Steel Fiber Reinforced Concrete
Members without Stirrups”,
university of Alberta.

8. Klaus Holschemacher, Torsten
Miiller, “ Influence Of Fibre Type
Properties  Of  Steel  Fibre
Reinforced Concrete “,Leipzig
University of Applied Sciences
(HTWK Leipzig), Department of
Civil Engineering, Germany.

9. Balaguru, [1992], “Behaviour of
high performance concrete”.

10. M.S.Shetty  [2012], “Concrete
Technology, Theory and Practice”,
S.Chand publications.

11. N Chenna Kesavulu, “Engineering
Geology “, Published by Rajiv Beri
for Macmilan India

12. A.M.Neville, “properties of
concrete”, fifth edition.

13. Indian Standard Recommended
guidelines for Concrete Mix
Design, IS 10262: 1982, Bureau Of
Indian Standard, New Delhi.

14. Indian Standard Recommended
guidelines for Concrete Mix
Design, IS 10262: 2000, Bureau Of
Indian Standard, New Delhi.

15. Indian Standard Code Practice for
Plain and Reinforced Concrete, IS
456: 2000, Bureau Of Indian
Standard, New Delhi.

16. Indian Standard specification for
coarse aggregate and fine aggregate
from natural sources for Concrete,
IS 383: 1970, Bureau Of Indian
Standard, New Delhi.

17. www.civilengineering.com

18. www.googlescholar.com

19. ascelibrary.org

20. http://www.ijoer.in.

Vol10 Issue 12, Dec 2021 ISSN 2456 - 5083 Page 35



	The use of fibres: For effective utilization of fibres in hardened concrete.

