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Influence of a Flexibilizer on Physical Properties of
Crumb Rubber Modified Asphalt Sealants
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Abstract

The use of the crumb rubber as an asphalt binder modifier may contribute to road maintenance and repair. The adhesion properties of
the crumb rubber modified asphalt (CRMA) sealant have attracted interest due to brittle and adhesion failure of asphalt binders at low
temperatures. In this study, the influence of a flexibilizer as a modifier for CRMA at low temperatures was investigated. Their properties
were measured using the penetration, the softening point, the tensile and tensile adhesion tests at low temperature. The tensile adhesion
strength and the strain of CRMAs were increased with increasing ductile deformation of the CR and the asphalt binder in the flexiblizer
modified CRMAs. It was found that the flexibilizer concentration was an important factor for tensile and adhesion properties of CRMAs at
low temperatures.

Keywords : crumb rubber, flexibilizer, ductile deformation, low temperature adhesion
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E 1. Properties of CR and Flexibilizer modified Asphalt
Sealants as Flexibilizer Contents

Composition Processin Pen.at  |Softening
(Wt%) ssing 25 Point
Condition q PI
CR | R3 (0.Imm) (t)
0 0 - 100 48 -0.70
10 | 0 | 210, 1hr 70 63 113
10 2 210¢C, lhr 130 56 143
10 5 210¢, lhr 198 48 1.77
10 10 210C, 1hr 166* 42 202
10 15 210¢C, lhr 320* 40 198

* Penetrations were measured at 15C
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1%l 1. Tensile adhesion forces of an asphalt binder at
low temperatures
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. Tensile adhesion strengths for an asphalt
binder at low temperatures
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E 2. Tensile Adhesion Properties of Asphalt Binder at
Low Temperatures

Temperatures Tensile adhesion Toughness energy
(c) strength (MPa) (N.mm)
-20 0.20 158
-10 0.28 285
-5 0.38 352
0 0.53 719
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E 3. Tensile Adhesion Properties of CR modified
Asphalts at -20C as Processing Temperatures

Composition (wt%) Processing argflngn Toughness
CR R3 Condition strength (MPa) energy (N.mm)
0 0 - 0.20 16
10 0 180C, 1hr 0.28 19
10 0 210, lhr 032 23
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12l 3. Tensile adhesion forces of flexibilizer modified
CRMA at -20¢C,(CR content 10wt%).
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12l 4. Tensile adhesion strengths of flexibilizer
modified CRMA at -20C, (CR content 10wt%).
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12l 5. Tensile adhesion toughness energies of flexibilizer
modified CRMA at -20C,(CR content 10wt%).
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E 4. Tensile Adhesion Properties of Flexibilizer modified
CRMA at -20C as the Flexibilizer Content

Composiion () roesing | e AT
CR R3 Condition (MPa) (N. m%r}ll )
0 0 0.20 16
10 0 210C, 1hr 032 23
10 2 210, lhr 040 37
10 5 210, lhr 047 46
10 10 210¢C, lhr 0.61 76
10 15 210, lhr 0.60 11,810
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I 5. Tensile Properties of Flexibilizer modified CRMA at
-207C as the Flexibilizer Content

Composition (wt%)| Processing | Tensile Strength Tensile Modulus
CR R-3 Condition (MPa) (Mpa)
0 0 - 025 49.64
10 0 210¢, 1hr 037 38.10
10 2 210, 1hr 039 1607
10 5 210, 1hr 049 751
10 10 210¢, 1hr 0.84 6.02
10 15 210, 1hr 0.58 5.60
482
HEelolo] 1 FE(crumb rubber)d} o}AZEHR}
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