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Abstract

This research used crumb waste tire rubber recycles as fine aggregate replacement in the
concrete mixture. Most particles of the crumb waste tire rubbers are smaller than sieve number 4
and bigger than sieve number 16 and used as the acceptable aggregate replacement at the ratio of
2,5, 7.5, and 10% by weight. The properties of fresh concrete and mechanical properties in terms
of compressive strength of concrete at 7, 14, and 28 days were investigated. Moreover, the elastic
modulus and splitting tensile strength of concrete were also investigated at 28 days.

According to the experiment results, it can be seen that the concrete mixed with crumb waste
tire rubber exhibits different physical properties as compared with control concrete. The slump of
fresh concrete was reduced with an increase in waste tire rubber replacement. For the mechanical
properties, it was found that increasing the amount of waste tire rubber reduced the compressive
strength and elastic modulus of concrete. The result shows that the concrete replaced with 2%
crumb waste tire rubber provided the highest compressive strength, which could develop compres-
sive strength up to 382 kg/cm” at 28 days or up to 89% of control concrete. For the splitting tensile
strength of the concrete, all concretes replaced with crumb waste tire rubber had a tensile strength

approximately 10% of the compressive strength, similar to standard concrete.

Keywords: Compressive strength; Mechanical properties; Crumb waste tire rubber
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Figure 1 Waste tire rubber.

3.2 dIUNENYDIABUNTA
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i 1 Jutagusza Tnsaiuauuinnavesian
Uszanuuhiuynadiunay wasivualivnaiunay
fidmsdauteyudungd (W/C Ratio) Wiy 0.55

yonantuAnunavesnislfiasenssoousslaia
(Waste Tire Rubber) 1o lumuiiinasivazidenuns
dnlusnsdndenas 2, 5, 7.5, uaz 10 Tagtwiin
Y09NATINALLDEA LU%&JULﬁ&JUﬁUﬂauﬂ%'m’m@uﬁ
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Table 1 Mix proportion of concrete containing crumb waste tire rubber as a fine aggregate.

Mix proportion (kg/m?) W/C

Samples
OPC Lime stone Natural sand Rubber waste Water ratios
CcT 364 992 772 0 200 0.55
WR 2 364 992 757 15 200 0.55
WR 5 364 992 733 39 200 0.55
WR 7.5 364 992 714 58 200 0.55
WR 10 364 992 695 7 200 0.55
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Figure 2 Slump of fresh concrete.
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Figure 3 Density of concrete.
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Figure 4 Compressive strength of concrete.
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Table 2 Splitting tensile strength of concrete.

FUNUSTEMINNRIDALALS08ALAIANABDNAIDN
YosAuUNIn WUl AeunSATiuNuinaTuazBun
FBLAYYIITOLURS WLARTAIDRI1AIUTBINIAIR
floasdnvesnaunIneyseniedosay 9.3 - 10.2
Feflalndifsetupauniainluiisianmdeiesingn
UssunuSosay 10 99918990 [15] 91NKHANS
nogeudandliiiuil Usunanisunuiiunasu
AIBLAYENNTOUUAS WLAa Ll dInaranuauTRn1Y
AIFULTIANTBIABUNTA LABAINIAIAIUDIADUNTA
WUSHUAUMSISATDIABUNTAIULAEINUADUNTA
U & Figure 5

Splitting tensile strength (ksc) — Normalized

Ratios of spliting tensile strength to

Samples
splitting tensile strength (%) compressive strength (%)
cT 350 -100 8.6
WR2 33.6 -96 9.3
WR5 28,6 -82 10.2
WR7.5 233 -67 9.7
WR10 203 -58 10.1
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Figure 5 Relationship between ratio of splitting tensile strength to compressive strength and compressive

strength of concrete.
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Table 3 Elastic modulus of concrete.

Elastic Modulus

28 day-compressive

Samples fc
(ksc) strength (ksc)
cT 436,566 409 20.2
WR2 349,517 362 19.0
WR5 280,304 282 16.8
WR7.5 207,521 240 155
WR10 190,083 201 14.2
A Ccompressive Stregnth O  Elastic Modulus
————— Linear (Ccompressive Stregnth) ————- Linear (Elastic Modulus)
500 600000
2450

2 400 4 500000 2
3500 A 400000 =

= —— ——— w

£ 0 i 2

@ 250 = AL 300000 B

2 200 T T =

2 150 . O 200000 &

g 1 &

g 100 100000 B

S 50
0 0
0 2 4 6 8 10 12
Crumb Waste Tire Rubber Replacement (%)
Figure 6 Relationship between crumb waste tire rubber replacement, compressive strength and elastic

modulus of concrete.
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Figure 7  Relationship between elastic modulus and square root of compressive strength of concrete.
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