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Abstract - One billion of used automobiles tires are
produced per year. This is not easily biodegradable even after
a lengthy duration landfill treatment. The usage of tire will
reduce the environmental problems and increases savings of
natural resources. At present the disposal of waste tires is
becoming a major waste management problem in the world. It
is estimated that 1.2 billion of waste tire rubber produced
globally per annum. Only 11% of post-consumer tires are
exported and 27% are sent to stockpiled, landfill or dumped
illegally and 4% is used for civil engineering works. Fly ash is
also a by-product from various industries. The use of fly ash in
cement concrete as a partially replacement of cement. Using
M5 grade of concrete and replacement of coarse aggregate
and cement by 5%, 10%, 15% of tire rubber and 15% of fly
ash. Tests on concrete are NDT, destructive and deformation is
analyzed by Ansys software. It was finalized that concrete
strength increased with increase in fly ash content and
reduced with increase in tire rubber.

Key Words: Tire, Fly Ash (F.A), Compressive Strength,
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1. INTRODUCTION

Concrete plays the main role in construction of Civil
Engineering works. Billon tons of raw material uses in
construction field each year, is the highest consumer of raw
material in the global. Concrete is the maximum useful
material in construction liable for the depletion of natural
resources and increases the shortage of the ingredients such
as steel, cement, and aggregates consequently there is alarge
demand for these materials in the commercial sector. In the
background, there is higher requirement for different
materials substance from the wastes. Over years, extraction
and erosion of natural aggregates from water bodies like
river beds, lakes etc. has shown in more environmental
problem. Erosion of the present status shows in flooding and
landslides. Moreover, the filtrating of rainwater conclude by
deposits of natural sand is being lost; therefore polluted
water is used for person utilization. So that officialdom is
made some rules for removal of the aggregate and smashing.
Come out from this we have to substitute in place of
naturally available aggregate for the construction. So that in
this paper used waste truck tire rubber of the size 20mm. It
changes workability of the concrete and lowers demand of
the water. The usage of fly ash in the concrete is decreases
bleeding and segregation. This shows the improvement of
concrete mixtures. In concrete Class F and Class C Fly Ashes

is more major resistance of the sulfate and alkali aggregate
reaction. Fly Ash has a lesser heat of hydration and
decreases external cracking. This decreases the permeability
and adsorption so that increases chemical resistance of
concrete. The cost of the fly ash is less than the cement
depending on transportation. And more over fly ash is very
cheap.

2. MATERIALS USED

Coarse Aggregates (C.A) coarse aggregate were obtained in
crushed form were of granite-type. The natural coarse
aggregate is of angular shaped crushed granite with
maximum size of 20mm and its specific gravity is 2.77
respectively.

Tire Aggregates (T.A) The waste rubber tire is not
biodegradable easily and even after a longer period of
landfill treatment. So that reuse of waste rubber tire is
another method. The waste rubber tire chipped to the
required size is substitute of coarse aggregate and crumb
rubber tire for the fine aggregate. Waste rubber tire is used
for different utilizations like, in cementKkiln it is used as fuel,
playground matt, erosion control, highway crash barriers,
guard rail posts, noise barriers, and in asphalt pavement
mixtures. And also used as feedstock for making carbon
black, and in marine environment as artificial reefs. In
construction industry, reuse of the waste rubber tire is an
optimistic material because of its lightweight, elasticity,
energy absorption, sound and also properties of heat
insulating. In the project the concrete compressive strength
in which substitution of the coarse aggregate by wastes
rubber tires.

Fly Ash (F.A) Class-F fly ash was procured from “West Coast
Paper Mills”, Dandeli (Karnataka) and is used as one of the
primary raw materials. And its specific gravity is 2.25
respectively.

Cement - Ordinary Portland cement (OPC) of 43-grade
conforming to [S8112:1989 is used throughout this
investigation. Cement is a most important constituent in
concrete and well known binding material has occupied an
indispensable place in the construction work.

Water - Fresh water with pH value of 7 available from local
sources free from deleterious materials was used for mixing
and curing of the mixes in this investigation.
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3. Methodology

The mix proportioning procedure for the concrete was done
according to IS 10262: 2009. The proportioning is carried
out to achieve specified characteristics at specified age,
Workability of fresh concrete and durability requirements.
Concrete grade M 25 was proportioned according to the
procedure as mentioned in the code.

4. Mix Proportion

Preparation of Specimen: For the preparation of Cube and
Beam firstly the control mix named as controlled concrete
and 11 experimental combination of mixes. For each
combination of Cube and Beam specimens were casted for
the age of 28 days curing. The cube specimens were casted
for compressive strength test, rebound hammer test and
ultrasonic pulse velocity test and the beam specimen were
casted for the purpose of flexural strength of tire aggregate
concrete. Mix proportion:- 1:1.95:3.89 is obtained by the
Indian standard method of Mix design for M-25 grade of
concrete.

Curing of Specimen: The test specimens casted were kept
in water tank for 28 days after curing the specimens were
left to air-dry.

5. Results and Discussion

Observations made and the results of various tests
performed on fly ash and Rubber tire concrete. The
observations were made on physical properties of specimen.
The variation in workability, compressive strength, flexural
strength, ultrasonic pulse velocity and rebound hammer are
discussed in detail with different replacement of fly ash and
Rubber tire.

Table 5.1: Compressive strength of grade M5 concrete

Fig 5.1: Compressive strength of grade M;s concrete

cubes

Compressive Strength in N/mm2

Compressive strength(MPa)

u Compressive strength

% of Aggregate and flyash

Table 5.2: Ultrasonic pulse velocity of cube grade M35

concrete cubes

ultrasonic pulse

S1.No Mark %offlvash | % oftire velocity(Km/s)
1 TROFAQ 0 0 45
2 TROFAS 5 0 397
3 TROFA10 10 0 417
4 TROFALS 15 0 433
5 TROFA20 20 0 4125
6 TR3FAQ 0 5 42
7 TRI10FAQ 0 10 381
8 TRI15FAQ 0 15 271
9 TRSFA1LS 5 15 438
10 TRI0FALS 10 15 39
11 TRI15fA15 15 15 288

Fig 5.2: Ultrasonic pulse velocity of cube grade Mzs

concrete cubes

cubes
ultrasonic pluse velocity(Km/s)
el
SLNO | Mark %of fly ash %% of tire Compressive 5
strength(MPa) 4‘2
1 TROFAD ] ] 2077 w35
3
3 TROFAS ] 0 30.07 2
> 25
3 TROFALD 10 ] 3037 > 2
& 15
] TROFALS 15 ] 30,45 4 .
3 TROEAZD 0 0 30.67 05
0
6 TRSFAD 0 5 2311 R O 0 O O & o 9
F & & @ FFF &
F & & & & & 0 & & & &
7 TRIOFAD 0 0 2133 g & & g & &g L@
8 TRISFAQ o 15 14.67 % of Aggregate and flyash
g TRSFAIS 15 5 26.22
0 TRIOFAILS 15 0 7355
I TRISFAILS 15 s 17.33
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Table 5.3: Rebound hammer test results of grade M5
concrete cubes

Table 5.5: Unit Weight test results of Beams grade M25
concrete beams

Table 5.4: Flexural strength test results of grade M25

concrete beams

Flexural

Sl No Mark Yoof flyash | Y oftire strength(MPa)

1 TROFAD 0 0 10.37

2 TRIFAD 0 3 7.26

3 TR10FAD 0 10 5.19

4 TR15FAD 0 15 413

5 TR3FALS 13 5 9.33

6 TRI10FAL3 15 10 6.2

7 TRI3FAL3 15 15 3.19
Fig 5.4: Flexural strength test results of grade M25

concrete beams

Flexural Strength in N/mm2

12 4

10

TROFAO

FLEXURAL STRENGTH

% of Aggregate and flyash

B FLEXURAL STRENGTH

TRSFA0  TRIOFAO TR1SFA0 TRSFA1S TR10FALS TR15FA15S

% of Unit weight
flv | %of | rebound hammer % of Sl No Mark % of flv ash | % of tire (Kgm?)
8L No Mark ash | tire test destructive test deviation 1 TROFAQD 0 0 2370
compressive compressive 2 TRSFAQD 0 5 2340
strength [MP&) strength [MP&) 3 TRIOFAQ 0 10 2320
1 TROFAD | O 0 2025 2077 1746724391 4 TR15FAD 0 15 2309
2 TROFAS | 5 0 25 30.07 16.86065846 3 TRSFA1LS 15 5 2327
3 | TROFALD | 10 0 21.25 3037 10.27329602 6 TRI10FA1S 15 10 2307
4 | TROFALS | 15 0 2835 30.45 6.403540887 7 TRI5FA1S 15 15 2296
5 | TROFA20 | 20 0 28 2967 5628581058
6 | TRFAD | O | 5 2 311 4803115534 Fig 5.5: Unit Weight test results of Beams grade M25
7 | TRIOFAO | 0 10 175 2133 17.95593061 concrete beams
g | TRISFAO | 0 15 16 14.67 -9.066121336
9 | TRSFALS | 5 15 2425 2622 7513348589 5380
10 | TRIOFAIS| 10 15 2025 2355 1401273885 Unit weight
1 |TRISFALS | 15 | 15 17 1733 1904212349 2360 1

2340 +

M Unit weight

]
£ 2320
£
k4 2300
£
= 2280
-
= 2260 -
k1
5 2240
S o o o & & )
QV‘ <(‘?" QY‘ Q\" v’.\/ v’.\f ?.'\'
;\Q‘Q /\Q?’ '\9 \o’ ":?‘ & ‘;(
,\Q“ ,\Q“ 4\% ,\Q} &Q_"r

% of Aggregate and flyash

4.2: Total Deformation and Equivalent

Stresses in the Analysis:The investigation of rubberized
concrete element has been done using ANSYS to have a clear
understanding about flexural behavior of beam. The
modeling has been done using ANSYS R15.0 for analyzing the
deflection patter in the beam element. The ANSYS analysis
depicts stress distribution in the zones.

TROFAQ: Substitution by 0% fly ash and 5% rubber tire in
the concrete. The maximum total deflection result is
obtained as 0.009245mm and equivalent stress obtained is
as 2.2431MPa.
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Fig 5.8: Correlation graph for the Deflection by FEM
and Theoretical

Deflection by FEA V/S Theoretical i
0025
E 002 4
pras ey :ﬁ % 0015 /
= *
U‘M—Sn:?:mw‘—n:mmm) -E 0.01 “//
|\ Geometry {Print Preview ), Report Previen/ g 0.005
Table 5.6: Young Modulus of the Beam 0
] 0.005 0.01 0.015 002 0.025
Deflection(Theoretical)
Young’s
Sl No Mark % of fly ash % of tire modulus(MPa)
1 TROFAD 0 0 41791
3 TRSFAD 0 5 11561 6. CONCLUSIONS
10
3 TR10FAQ 0 28064 The utilization of fly ash and rubber tire in concrete does not
4 TR15FAQ 0 15 14132 just fill in as methods reusing waste tires and fly ash to cure
5 TR3FA1S 15 5 37202 the natural risks yet have demonstrated some encouraging
6 TRIOFALS 15 10 29242 outcomes. The accompanyingis a portion of the fundamental
7 TR13FALS 13 13 15870 conclusions drawn from the study research.

Fig 5.7: Young Modulus of the Beam 1. Concrete which is prepared with waste tire and ﬂy
ash can be made use for a structure where there is
low intensity of earth quake.

45000
40000 2. The optimum dosage of fly ash and tire for
~ 35000 4 achieving maximum compressive strength of
E 30000 concrete (26.22 MPa) is 5% and 15% of tire and fly
E 25000 ash respectively.
Z 20000 - ) ]
3 15000 - 3. The optimum dosage of fly ash and tire for
S oo | achieving maximum flexural strength of concrete
R— (9.35 MPa) is 5% and 15% of tire and fly ash
= -
é’ 0 respectively.
Q9 O ] ] v} & ]
,\Q.GX ,5&5‘? /\@3“? ,&é‘v «ngx \g*‘p \3;?*» 4. According to the NDT (ultrasonic pulse velocity
% of Aggregate and ﬂy';:h « test), the concrete with substitution by fly ash
by15% and tire by 5% which showed very good
Table 5.8: Deflection [FEM and Theoretical] of the quality.
beam 5. Resultshowed for a particular mix flexural strength
: : : : : is more and corresponding deflection is less and
S %of fly | % of | Deflection(FEA) | Deflection(Theoretical) vice versa.
No| Mak wh | tie mm mm % of deviation
1 | TROFAD 0 0 0.0076635 0.00691 0855847629 6. Te.st result showed 5% .rubber tire anq 15% fly ash
Y TREAD | 0 | 5| 0005 0.00833 0680908599 gives the good quality (compressive, flexural
strength) of rubber tire concrete compared with
3| TRIOFAD | D 10 0011415 0.0103 0767849321 the remaining proportions.
4 | TRISFAO | 0 15 0.022668 0.0204 1000329381
3| TROFALS | 15 ) 0.0086111 0.00776 9 883734689
6 [TRIQFALY| 15 10 0.010955 0.00987 9904133335
7 | TRISFALY | 15 13 0020186 0018 10 82928763
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