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Improvement of asphalt mixture by adding components of tires waste
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Abstract:

In this research, the effect of each of the rubber granules and steel fibers extracted from tire
waste on the properties of asphalt mixture was studied, where the bitumen was modified with
rubber granules, and then the steel fibers were added to the modified asphalt mix. : 3 — 7 -
10 - 15% by weight of bitumen, steel fibers: 0.5 - 1 — 2% by weight of asphalt mixtures) It
was noted that the Marshall stability values improved, which increased by 126% when adding
15% rubber granules and 1% steel fibers. Indirect tensile test, the percentage of increase in
resistance in the same sample reached 123%. The relationship of the American Asphalt
Institute was employed to predict the dynamic resilience coefficient of the asphalt mixture
layer, and the (3D Move Analysis) program was used to study the effect of repeated loads on
the response of the pavement designed with an asphalt mixture layer with elastic-viscous
behavior and a rate of previous additions, according to the criteria of fatigue and rutting, where
Loading is dynamic and the coefficient of elasticity is variable according to the temperature of
the surface layer of the pavement. The study showed an increase in the number of repeated
loads until reaching collapse from /838384/ load cycle to /2460001/ load cycle at the previous

.ratio. Finally, several results and recommendations were reached

Keywords: tires waste, rubber, asphalt mixture, dynamic modulus of elasticity, asphalt

institute, steel fibers.
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2.52 2.82 [1025.24 1.0252 10766.25| 101.6 | 65.8 |W15+0.5%F
1.94 25 782.54 0.7825 82925 |101.6| 66.4 | OBC+1%F
1.95 2.686 | 918.17 0.9182 9656.5 | 101.6| 65.9 | W3+1%F
2.05 2.844 |1063.65 1.0636 11237.5|101.6| 66.2 | W7+1%F
2.17 3.081 |1143.47 1.1435 12245 |101.6| 67.1 | W10+1%F
2.19 2.449 |1150.89 1.1509 12361.25/101.6 | 67.3 | W15+1%F
256 | 3.8065 | 728.98 0.7290 7597 |101.6| 65.3 | OBC+2%F
2.58 3.91 | 837.35 0.8373 8846.6 |101.6 | 66.2 | W3+2%F
2.72 4.14 | 983.35 0.9834 10295 |101.6| 65.6 | W7+2%F
2.88 4.485 |1076.44 1.0764 11218 |101.6| 65.3 | W10+2%F
2.90 3.565 |1095.04 1.0950 11324.5)|101.6 | 64.8 | W15+2%F
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E* = 100000 * (10%) (1)
B1 = Bs + 0.000005 * B, - 0.00189 * B, * f11 (2)
BZ — [340.5 * TﬁS (3)
Va+0.07037 * 1 +0.931757 * f°) — 0.03476 * B3 = 0.553833 + 0.028829 (P20 f1/%
0.02774 (4)
B4=0.483* Vp (5)
Bs=1.3+0.49825 * log(f) (6)
Aaleny) Akalall Sealual) &gyl Jalaw E* (psi)
el IS5 f (Hz)

Al dadll pls dape: T (°F)
laay) alalal) & 4lsgll el dus (Va(%)
T7°F 0r 25°C sl days & axdieadl cagind da53) A (10° poises)
NO. 200 Jaid) (e 5Ll djsll Ligeand] Mgall Zowsi :P2go (%)
4l AlAl) eis Cpagind) aas (VD
2l ABaY (e A M) Al Caeay
Log A=10.5012 — 2.2601 * log(pen) + 0.00389 * log2(pen)
L T7°F or 25°C 5,0 all das sie aadiaad) (pagiall 5 j3ll 458 :(Pen)
.(POiSeS) lsl 53k a3l
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1 os | CBR Akl
E G
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(€)s 2233 Gac (R ) 5 )l LV danall Joeaiill Glye 22 ((NF) (e IS a8 (9) sl
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:Analysis
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T S gy o LY
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1.38 0.000378 838384 OBC
1.35 0.000356 840628 w3
1.3 0.000325 865008 w7
12 0.000311 1225316 W10
1.12 0.000289 1235458 W15
1.26 0.000375 1525021 OBC+0.5%F
1.25 0.000335 1595212 W3+0.5%F
122 0.000312 1730258 W7+0.5%F
1.16 0.000301 1995626 W10+0.5%F
1.08 0.000277 2121210 W15+0.5%F
1.23 0.000362 1781566 OBC+1%F
12 0.000288 1985452 W3+1%F
1.17 0.000267 2352168 W7+1%F
1.12 0.000244 2458568 W10+1%F
1.03 0.000219 2460001 W15+1%F
2.3 0.000382 1582031 OBC+2%F
25 0.000369 1652154 W3+2%F
2.6 0.000345 1752515 W7+2%F
2.9 0.000325 1847684 W10+2%F
36 0.000315 1854624 W15+2%F
Rd Nf

—
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