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Evaluation of Waste Tire Rubber Asphalt Concrete

using Polymer Modified Binders
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Abstract

The study was conducted to evaluate the fundamental properties of waste tire asphalt
concretes using polymer modified binder that were made by dry process. The specimens of
four types of polymer modified asphalt concretes were prepared, then Marshall test and
indirect tensile strength tests were performed on these samples. The results showed that
polymer modified waste tire rubber asphalt concrete was acceptable for the material of
asphalt pavement surface layer.
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Table 1. Properties of Asphalt Cement

Penetration Ductility Flashpoint Specific
25C (mm) 25C (cm) (c) Gravity
AP-3 Spec. 85-100 100 1 2301
Measured Value 94 1501 317 1.029
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Table 2. Properties of Aggregates

Specification Coarse Fine .
Test Item Requirement Aggregates Aggregates Filler
Apparent Specific Gravity 245 1 270 2.70 275
Abration 35% | 18%
Absorption 6% | 0.7% 0.26%
Table 3. Gradation of Aggregates (19mm)
Sieve Size 25mm 19mm 13mnm #4 #3 #30 #30 #100 #200
35-50 | 18-30 | 10-21 | 6-16 4-8

Specification | 100 |95-100| 75-90 | 45-65
100 99.1 783 | 52.26

Percent
Passing(%) | Gradation

40.1 2278 | 1703 | 1158 772
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Table 4. Properties of CRM
Test Item Specification Requirement Results
Specific Gravity 1.10-1.20 1.16
Mineral Contaminants (%) 0251 -
Particle Lenth, (cm) 048 | 0.47
Fiber Content (%) 011! -
Metal Conteminants No visible metal particles None
Table 5. Gradation of CRM
Sieve Size #3 #10 #16 #30 #50 #80 #200
Percent Passing(%) 75 - 2 0 0 0 0
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(4) Z89(LDPE, SBS)

2 Ay Algd EZgvle FHA AYAEHE E2]9 9 LDPE(Low-density-polyethylene)
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Table 6. Physical properties of low density polyethylene

. - Tensile strength . i

Material Volatility (%) Color N Extendability (%) |
(kg/cm")

LDPE 0.62 White 233 1,020 ;

Table 7. Physical properties of SBS

Solubility Density Foreign
ial ) Col Volatility (%6)| Lime(%)
Materi (%) . Jem®) olor substance olatility (% ime(%
SBS 0.31 0.957 White NIL 0.018 0.024
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Table 7. Marshall Properties of CRM Asphalt Concrete in Different Polymer Types

Optimum
Polymer Asphalt Density Air voids VMA Air filled Stability Flow
Type Content (g/cm) (%) (%) (%) (kg) (1/100cm)
(%)
AT E 48 2.430 3.24 1456 717 1618 27
M
CR 56 2.266 4.38 16.7 73.78 721 38
CONTROL
CRM
5.4 2.269 4.72 16.61 71.58 1164 38
LDPE5%
M
CR 5.0 2.281 478 15.85 69.85 1248 40
LDPE6%
CRM 50 2.274 4.85 15.89 69.50 1031 37
1L3%+53%
CRM 54 2.266 457 16.44 72.23 931 38
SBS5%
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Table 8. Comparison of indirect tensile characteristics of CRM mixtures

Types ITS (kg/cm® Stiffness index (kg/mm)
dut ELE(FAE HAvkgh) 83 500
CRM-CONTROL 33 110 |
CRM-LDPE5% 44 150 I
CRM-LDPE6% 45 200
CRM-L3+S3% 4.7 180
CRM-SBS5% 56 260
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