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Fig. 1. Compressive strength test machine and specimen
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Fig. 4. Grading of fine aggregate according to ASTM C33
standard

Ologw —¥-¥
Ol 5 Oloes 5,8 Y o3 A5y Olaes 31 0y sla b sloin 5
ASTM-CI150 5|6kl 53 et = s lasiio b Gyl oS
eslatal Coul odd A5 YAQ ol w4 Ol ) e ssllead

sl sl

SS9 Fgb T
ol e 5 S S b b (P e eSOl S5
ASTM 551kl U gillos 5 sl IS 05 86 oy slaslaol s,
S ol ASTM C1017 (TYPE I) , C494 (TYPE F)

ol sl ob)ji(\>dj.k:.-).> QT Solasein

s S Q‘}) é}ﬁ Solasein Jj-b:

Densit P C
H 0

(gr/cm? 1
) o

u

r

1.05 7 B
+ r

1 0

w

n

Table 1. Properties of super plasticizer
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Fig. 2. Abrasion resistance test machine and specimens
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Fig. 7. Recycled steel wire from waste tire
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Number Name W G paticles  wire fibre  plasticizer )
) ; S ky (kg &y ky

1 IC R - Y - - 0y 10

2 RX9 B0 %0 M0 M3 - . 0.57 15

3 RYY 0 % M B3 - - 0% 10

4 RX9-W05 B0 90 71 B3N - 1.14 15

3 RY9-W05 % MBI ¥ L4 70

b RX9-FO.5 B0 980 771 B3 - 39 13 10

! RY9-F0. 0% MW B - B 1N 6

§ RXO-WOS-FO25 380 930 7571 383 195 195 12 15

9 RYS-WOS-FO25 380 930

N B3 BS B85 L 10

10 RX13.3-F0.5 B0 950 7197 499 %1% 65
1 RXI&-F0.5 %0 930 682 e6S - P 209 85
12 RX22.5-F0.5 B0 950 648 B2 - P IR 65
13 RX27-F0.3 B0 90 6014 %8 - P IR 60

Table 2. Concrete mixture details (kg/m®)
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Fig. 10. Compressive strength of concretes containing various
percentages of rubber with steel fibers
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Fig. 8. Compressive strength of control concrete and concretes
containing 9% rubber with wire and steel fiber
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Fig. 9. Effect of wire and steel fibers on compressive strength
of concrete containing 9% rubber

L;.ob.o.h &.::JY 03,2 9 O wﬁl}-
S ol 4.:;9;)‘)3 Bl S0 (-\) a)l.a.«it Cjb‘)é st.y‘}ﬁ
L’&:a-uﬂ‘ ol °‘>)JT(\.)J§":)J L@JTLS‘)L:JC,.A)LEA CLLTJ

O/ Q 6}56&&))0“@6}&@}@@4}}

h_éu‘ M)J 0/

Lo yn 0/ be\ﬁ&mYoJﬁJJJﬁM)JYVJO/YY NA

33 Pl Oln sl 235 Ol Ol e (35 U
35 o ol Caaslie bl Uil Bl o s S et
Rl XS o My gt RS 055 YA 5V
SN Db o B Sz pde Lo 4 Bles sl

Ologw o b 6l Sk 0 sl Olossr oo



)&A.A E) abb’é) &.&

wedd 5L oV b G 5 S Slegen S L5

5 Kl o C)B-Q;gs._éhpcla.ﬂ;l O3 ol s gl o
03y edd Jilu e Jas pl oS e s oy SO e
O el Soaglie (Rl s s as e S G el
g S s Ll s cnl s Il L[5 T] 550
B il Conslin il il ool o jasieiin [16] O, K0n
Al ey Sz 03 5 5 3 g ool Sl ol Ao
do WA R b il Caglie Jilpl oS g
Gl ol 208 OF i 5 azdls (il | SawYos 5= 5 53 p
AV ladoss 5 sy cal 03 ST e et
A i el SN e e el
&b@jw.s\sytjMu&@wﬂb@}w
GBI o5 070 Lol e SN o3 2 5 5550 W (5= o
G Sl ho 3 O/TY dslae 0 SN 51 bl (o8

ROWPEE A PRI

S ol e S il glads s ol o (le Olse VY S

ERrY
& 8o 74 75
2 65
8 59
— 60
= 50
=
g 40
Q
©
5 20
=)
o
@)
0
0)'@5 sf@b %Q'% = ’ «'@5
Qj’ Qj»\n). Qjﬁ 2 ng/
Mix Design Name

Fig. 12. Abrasion of concretes containing various percentages
of rubber with steel fibers
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Fig. 11. Abrasion of control concrete and concretes containing
9% of rubber with wire and steel fibers
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Abstract:

Nowadays, one of the main problems of human being is the protection of the environment against the presence of waste
materials. Every year millions of tires are discarded, thrown away or buried all over the world. One of these waste
materials, waste tires are. Wired tires are made of rubber particles and steel fibers. Past research has shown that rubber
particles and recycled steel fiber from waste tire, can be used in concrete. This type of steel fibers can have a positive
effect on the mechanical properties of concrete. Rubber particles in concrete reduce the compressive strength. In some
studies, it has been shown that rubber particles increase or decrease the abrasion resistance of concrete, and even the size
of the rubber particles also affect the abrasion resistance of concrete. In this research, simultaneous application of powder
and crumb rubber, wire and recycled steel fibers from waste tire in concrete mixture, has been investigated to study the
abrasion and compressive strengths and unit weight of concrete. In this research, in 12 mixing designs, replacing of
powder and crumb rubber with sand to the amount 9%, 13.5%, 18%, 22.5% and 27% by volume of sand and adding 0.5%
by volume of wire and recycled steel fibers from waste tire has been used. In all designs, the cement cutie is 380 and the
ratio of water to cement is 0.47 constant. In this research, different samples are compared with the control sample.
Compressive strength were performed after 7 and 28 days. Also, abrasive resistance and weight per unit volume were
performed after 28 days. The results of the experiments show that rubber particles with a fine gradation will have a better
impact on the abrasion resistance. But this is not so that about compressive strength and it reduces more resistance. Based
on the results, adding 0.5% recycled steel fibers with a length ratio to high diameter to concrete containing 9% of powder
and crumb rubber, reduction in compressive strength improves and cause increased abrasion resistance. But the adding
steel wire to concrete containing powder and crumb rubber reduces the abrasion resistance. Use the powder and crumb
rubber with 0.5% recycled steel fibers, reduces the compressive strength and by increasing the amount of powder and
crumb rubber, reduction of resistance will be more. The abrasion resistance of concrete containing powder and crumb
rubber with with 0.5% recycled steel fibers is increased relative to the control concrete. By increasing the powder and
crumb rubber content, the abrasion resistance increases, but this upward trend occurs to a certain percentage of powder
and crumb rubber replacement with sand, and then the percentage of increasing abrasion resistance decreases. By
increasing the powder and crumb rubber, weight loss will be increased. From this perspective, it causes the lightness of
concrete which can be the advantage of using these waste materials in concrete. The abrasion resistance of concrete
containing 9% of powder and crumb rubber with 0.5% recycled steel fibers has increased up to 37.5% relative to the
control concrete.

Keywords: crumb rubber, waste tire, steel wire, recycled steel fiber, abrasion resistance
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