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Table.1. Coarse Aggregate Grading
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Passing Sieve size Sieve
percentage (mm) number

(%)

100 19 inch 3/8
95 4.75 #4
80 2.36 #8
50 1.18 #16
34 0.6 #30
19 0.3 #50

5 0.075 #200
0 - pan

Table.2. Fine Aggregate Grading
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Fig. 2. Recycled still fiber from old tire
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Fig. 1. Different type of crumb rubber used in this
research ((—ul): crumb powder, (-): granulel, ():

granule3, (s): granule5)
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Percentage Grading Crumb Number
(%) rubber
name
22.48 <0.4mm Powder 1
24.55 0.4tolmm Granule 1 2
38.90 1to 3mm Granule 3 3
14.07 3to5mm  Granule 5 4

Table.3. Crumb Rubber Grading



W&wﬁt ol e

o3y b S G S ol BL5L O e Sl eslid i L]

35h 0l A3 030 o e b eled 3 a8 Ko 3548
o B b 1 bk ped el YE 0808 51
RS
oo B S b pas sl e a5 sl des 3
s YYEY Gl b ool o3 5, YA S 4 Ll
Ol 5l sy YA S 5l e s 4 SHl5 sl S sl
luoslel Aol 3 b XS e ol 3 b BT s 5 slip s

s il T F=Y
iloddelonil Gai opl slwly L3 S sl
&!.:'Mis u;l}.a 9 6)[.&.9 C,ﬁ_}l.iﬂ Q)L:&
el (K8 8 4 Cand 53 oS (et b

Al sl sy b il

5 o

©olis Cuglie iole T \-F-¥

ASTM  sjlulad ol o golis cuslin ioles]
gLl 5 e e V00 a3 b (gl sl (sl sl (55, C39
VTR R CSUN B ROV W VRTCI JC SCTP ORI N W (i
ool LY S e Ol b gle ks glls wses S
S hey cldale UTM oK L bl
238 elnil 5 V0 (8L b b LSANTAM

e pb Al @Lx.o oo eslaal (gl Ul ) ¢ o
OF 18+ 300 cosd Al s (St s Js e
P
s glas B ;i.::..a\!mj; 3 eslaial f’\ ULJA}}.{ U'i‘ BE
S ol (P56 G BUNOL 5 L o sl
OF Lldie ol sdd osliad (g3l GBI 5l a5 (63,050 o

g:,‘..,u\ GJJJJLJSV.Z}/ v /0 L;J.:‘JJ

b ses Cd Y-V
it 3550 55 byl ot et sl ACI 211.1
)J\ybv‘}sbwtoﬁohm‘cwté‘}wuﬂd
BE aS &A)}; Ui‘ B w_)f )‘} oalazal S50 CJL,zA
Sai s bl il (Klediosls T JE s

By dale (8) dad U pllas  iass cpl ys eddas S

s gos Lg))TJ.a.GY'—\‘
ASTM C192 s bl wlel 5 55 W sei g5l Jes
3ol e 5l Sl sk gl sl les s
MOt iy SO L 0L L O o L o e

L gol slied 5 b glsve glacus Sl & J gl

Number Of Steel Crumb Super Cement Fine Coarse Water Mix No.
Specimens fiber rubber plasticizer  (kg/m3) aggregate aggregate  (liter/m3)  design
kg/m3)  kg/m3) kg/m3) kg/m3) kg/m3)

6 0 0 411 411 754 951 164 COFO0 1
6 0 15.68 411 411 716.3 951 164 C5F0 2
6 0 31.35 411 411 678.6 951 164 C10F0 3
6 0 47.03 411 411 640.9 951 164 C15F0 4
6 0 62.70 4.11 411 603.2 951 164 C20F0 5
6 39 0 411 411 754 951 164 COF5 6
6 39 15.68 411 411 716.3 951 164 C5F5 7
6 39 31.35 411 411 678.6 951 164 C10F5 8
6 39 47.03 411 411 640.9 951 164 C15F5 9
6 39 62.70 411 411 603.2 951 164 C20F5 10

Table.4. Concrete Mixes and Number of Specimens
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28-days compressive 28-days compressive strength Steel fiber Crumb Mix Number
strength (average) (MPay percentage rubber design
MPa) Specimen3  Specimen  Specimen @ percentage
2 1 )

50.11 52.2 46.23 51.9 0 0 COFO0 1
45.29 41.7 48.5 45.66 0 5 C5F0 2
31.63 30.91 32.30 31.69 0 10 C10F0 3
25.10 23.8 27.70 23.79 0 15 C15F0 4
18.47 21.9 155 18 0 20 C20F0 5
49.95 58.8 43.5 46.56 0.5 0 COF5 6
44.50 44.4 42.6 46.5 0.5 5 C5F5 7
33.21 34.92 30.39 34.32 0.5 10 C10F5 8
29.29 27.13 30.45 30.28 05 15 C15F5 9
27.93 32.23 22.09 29.47 05 20 C20F5 10

Table.6. Compressive Strength Test Results
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compressive test
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Fig. 3. Specimens for indirection tensile test and compressive
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28-days 28-days indirection tensile strength Steel fiber Crumb Mix  Number
indirection tensile (MPa) percentage rubber design
strength (average) “gecimen3  Specimen2  Specimen 1 ) percentage
(MPa) %
4.26 3.60 4.57 4.61 0 0 COFO 1
3.94 3.94 4.26 3.62 0 5 C5F0 2
3.61 4.15 3.61 3.06 0 10 C10F0 3
3.35 3.32 3.16 3.56 0 15 C15F0 4
2.93 2.85 3.06 2.87 0 20 C20F0 5
7.15 7.87 6.97 6.62 05 0 COF5 6
6.25 5.80 6.57 6.38 05 5 C5F5 7
5.64 5.15 6.02 5.74 0.5 10 C10F5 8
5.02 5.41 4.64 5.02 0.5 15 C15F5 9
4.41 4.38 5.04 4.92 0.5 20 C20F5 10

Table.6. Indirect Tensile Test Results
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Abstract:

By increasing the use of vehicles today, a large number of tires are produced daily, and on the other hand,
the number of worn tires has risen and, given the fact that they are not environmentally friendly, and their
recycling is not economical, the worn tires are observed in different parts of the earth in a sporadic or
massive manner, this issue causing many environmental problems, including a potential fire hazard, a place
for the accumulation and cultivation of insects and rodent organisms such as rats. One of the solutions used
to remove worn tires is burning, that cause produce toxic gases and air pollution, and the black powder
resulting from the burning of tires causes pollution of surface water and soils. In some cases worn tires are
used to produce carbon black, which has a lower quality and higher cost than carbon produced from crumb
rubber, therefore, it is necessary to find solutions for the use of recycled materials from tires, on the other
hand, by increasing the use of concrete structures, including concrete pavement and use of this pavement in
many new pavements, and noting that the primary sources of concrete production, including sand, are limited
and exhausted, the need to use alternatives for these materials in concrete pavements is becoming
increasingly important. So in this research to resolve the problems, the combination of rubber and recycled
steel fibers from worn tires is used in concrete pavements, also it should be noted that the composition of the
crumb rubber consists of rubbers with three different granules and crumb powder that made from a recycling
factory for worn tires, and then the mechanical properties of the concrete made from the replacement of these
materials, has been evaluated. In this research, 0, 5, 10, 15 and 20 percent of crumb rubber mix was used as a
fine grained substitute for concrete pavement. Also, in another state, half percent of the steel fibers recovered
from worn tires were added to these samples. The results of this study indicate that the compressive strength
of samples with 5, 10, 15 and 20% crumb rubber in comparison with the control sample was reduced by 1.6,
36.9, 49.9% and 63.1%, and samples with 0, 5, 10, 15 and 20% crumb rubber and 0.5% steel fibers,
respectively, decreased by 0.3, 11.2, 33.7, 5/ 41% and 44.3% respectively. Therefore, it is observed that the
compressive strength of concrete containing crumb rubber and steel fibers is better than specimens with
crumb rubber. Also, by replacing 5%, 10%, 15% and 20% of crumb rubber in concrete, its indirect tensile
strength would be reduced by 7.5%, 15.3%, 41.4% and 31.2% , and by adding 0.5% of the steel fibers to the
concrete by replacing 0, 5, 10, 15 and 20% of crumb rubber in concrete, Indirect tensile strength increased by
67.8%, 46.7%, 32.4%, 17.8% and 3.5%, respectively, and it is concluded that the tensile strength of concrete
increases due to the addition of steel fibers. Due to the increase in the amount of petroleum residue
replacement.

Key words: worn tire, compressive strength, indirect tensile strength, concrete pavement, recycling
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