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ABSTRACT

The objective of this research were study on the flexural behaviors of reinforced concrete
beams made of concrete mixed with crumb rubber by testing 15 samples of beams. The
beams sample had 15 centimeters wide, 25 centimeters depth and length of 2.4 meters from
mixture of 5 ingredients, using crumb rubber as fine aggregate replacement in ratio of 5, 10,
15 and 20 percent by weight. According to the test, the beams behaved in two linear phases
(bilinear) before non-linear until failure, the first crack occurred at 23-27 percent of the
maximum load and entered the second phase until reaching the maximum load. After that,
the beams were unable to support additional weight until failure. The study also reserved
that to Increase amount of crumb rubber did not affect failure behavior of the beams but
affect in flexural strength. The equation for calculating the Nominal moment can also be used
for this type of beams, but the equation for calculating the cracking moment can only be
used for beams that use crumb rubber in place of fine aggregate not exceeding 5%. For the
beams with crumb rubber replacements from 10% to 20%, the cracking moment tested were
only 80% of the value calculated from the equation. The maximum deflection and energy
absorption tend to increase with amount of crumb rubber used to replace fine aggregate.

KEYWORDS: crumb rubber concrete (CRC), flexural strength of beams, reinforced concrete
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Symbol Cement Sand Gravel Crumb rubber tires Water
(kg/m®) (kg/m?) (kg/m®) (kg/m®) (kg/m®)
Conb5 282 676 1288 0 155
5Con55 282 642 1288 34 155
10Conb55 282 608 1288 68 155
15Con55 282 574 1288 101 155
20Con55 282 540 1288 135 155
3197 2 auﬁ?lﬁug'mwaai’aqﬁ‘lﬁ‘lmmﬁﬁ'ﬂ [23]
Aggregate Bulk density Relative density | Water absorption Fineness
(kg/m®) (%) modulus
Sand 1678.85 2.65 1.85 3.00
Stone 1600.20 2.60 1.00 6.03
Crumb rubber 589.80 0.89 1.70 2.62
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Symbol | Compressive | Splitting Tensile | Modulus of | Modulus of | Density
Strength Strength Elasticity Rupture (kg/m®)
(ksc) (ksc) (ksc) (ksc)

Con55 220 35 207100 39.10 2375
5Con55 175 24 88500 32.79 2316
10Con55 142 18 55000 29.75 2256
15Con55 124 16 51300 28.67 2197
20Con55 101 13 47800 28.18 2115
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Symbol Experimental Maximum Experimental Maximum Moment
Cracking Load Load Cracking Moment M
P Prax Mere
(ton) (ton) (ton-m) (ton-m)
Con55 1.40 5.70 0.70 2.85
5Con55 1.39 5.19 0.70 2.59
10Con55 1.10 4.80 0.55 2.40
15Con55 1.10 4.49 0.55 2.25
20Con55 1.09 4.18 0.55 2.05
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Symbol Exp. Theoretical |\/|Cre/|\/|Cr Maximum | Nominal Mmax/Mn
Cracking Cracking Moment Moment
Moment Moment M ax M,
Mere M,
(ton-m) (ton-m) (ton-m) (ton-m)

Con55 0.70 0.70 1.00 2.85 1.84 1.55
5Con55 0.70 0.68 1.03 2.59 1.80 1.44
10Con55 0.55 0.70 0.79 2.40 1.76 1.36
15Con55 0.55 0.69 0.80 2.25 1.72 1.31
20Con55 0.55 0.69 0.80 2.05 1.66 1.23
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