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Abstract

The objective of this paper was to study the physical and mechanical properties of concrete
mixed with recycled crumb rubber-tires. The density, water absorption, compressive strength,
tensile strength, bending strength, modulus of elasticity and modulus of rupture were tested.
This study replaced sand with crumb rubber-tires in the ratios of 5, 10, 15 and 20 percent
by weight. The results revealed that the density, water absorption, compressive strength,
tensile strength, bending strength, modulus of elasticity and modulus of rupture of concrete
mixed with recycled crumb rubber-tires decreased with an increase in the amount of crumb
rubber-tires. However, the reduction in density and water absorption showed that concrete
was lighter and more impermeable. In addition, the concrete had an increased maximum
deflection before failure and the modulus of elasticity obtained by the test was about
60-70 percent different from the calculation.

Keywords: Concrete Mixed with Crumb Rubber-tires; Crumb Rubber-tires; Modulus of Elasticity;
Strength
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Capacity Production | Cap. U Capacity Production | Cap.U Capacity Production | Cap. U
2557 7,952,045 7,547,521 94.9% 6,477,595 3,578,860 | 55.2% | 50,436,872 | 46,347,367 | 91.9%
2558 8,256,783 8,035,578 | 97.3% 6,911,862 3,694,634 | 53.5% | 54,151,897 | 49,370,852 | 91.2%
2559 | 10,080,751 8,524,664 | 84.6% 9,107,170 5,961,610 | 65.5% | 64,394,824 | 54,264,323 | 84.3%
2560 | 12,831,073 9,502,428 | 74.1% 13,043,820 7,224,289 | 55.4% | 77,186,286 | 60,241,602 | 78.0%
2561 | 39,218,745 | 15,574,304 39.7% 46,988,783 11,980,665 | 25.5% | 202,654,822 | 79,149,716 | 39.1%
2562 | 50,219,412 | 18,305,088 36.5% 46,801,652 13,775,301 | 29.4% | 223,360,178 | 74,976,576 | 33.6%
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MIN 2 ORTNEIUNENDDIADUNTANFLLABEIITOUUA

Crumb Rubber
Symbol Cement (kg/m?) Sand (kg/m*®) Gravel (kg/m?) Water (kg/m?)
Tires (kg/m®)

Con55 282 676 1288 0 155
5Con55 282 642 1288 34 155
10Con55 282 608 1288 68 155
15Con55 282 574 1288 101 155
20Con55 282 540 1288 135 155
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M3 3 AnEuUANUgIUgedTEANldlusuide [5]

Bulk Density . . Water Absorption
Aggregate Specific Gravity Fineness Modulus
(kg/m’) (%o)
Sand 1678.85 2.65 1.85 3.00
Gravel 1600.20 2.60 1.00 6.03
Crumb Rubber 589.80 0.89 1.70 2.62

2. IsMInAgou

msnagevalimet 3 MeguluuAdIuaEiomMANRTINSUMINNUNALAR:
MINAROLTIBABIAMINARBUYSNOUME ATIVUILINIA:MIARTINAINAIEIN ASTM C642 [6]
MINANDUMAITULIITATBIADUNIAMNNINGGIUN ASTM C 39 [7] ManAsoDmMRITULIIRILUDFITN
PDIABUNIAMUNINTGIN ASTM C 496 [8] TupaatinngunainaunInmMuNINIgIL ASTM C 469 [9]
TnsmsnadeudsnalifmegoneunIansonszuen sAEUALANSARII 15 3. §9 30 2. AogUd 2
URINANOUAIRITULIIAADDIABUNIATIIMUNINIGIU ASTM C 78 [10] Lﬁﬂimuﬂ’liﬁﬂ‘lﬂ’lwqaﬂiiu
MATTUUTIANDDIAUADUNIANNNLABIITNOUAUARIDEA  921TMINANDUATUABUNIALUULIINTZT
3 9M (Third - Point Loading) TnafiAumaun3nfiomnamiian 15 oa. X 15 93, 819 60 93, waze1um
msuBuAIaze: 1143 189AINEIINAATEY Universal Testing Machine (UTM) Auoguil 3

(1) MINAFDUNRITULIIOR (D) MINAFDUAIRISULITIAINITA

VOIADUNIANFNLAYE I TALUA
FUN 2 MINATBUAIRITULTION WIIAINITNDBIABUNIANGNLABEIITANUA
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1. mmmumﬁuuazmmﬂm%mﬁw (Density and Water Absorption)
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2. MAVTUUIIDAURZMAISULSIASLLUURITN (Compressive Strength and Splitting Tensile
Strength)
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3. MAvULsIAA (Flexural Strength)
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4. TupastnnguuazluaasLAn31 (Modulus of Elasticity and Modulus of Rupture)
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Modulus of Modulus of Percent Differential  Modulus of
Symbol Elasticity at 40 % Elasticity from of Modulus of Rupture
E,) (ksc) Calculation (ksc) Elasticity (%) R (ksc)
Con55 207100 233019 11.12 39.10
5Con55 88500 210076 57.87 32.79
10Con55 55000 177027 68.93 29.75
15Con55 51300 169261 69.69 28.67
20Con55 47800 158247 69.79 28.18
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