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Applicability of Color Bituminous Mixtures for
Highway Pavement
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Doh, Y. S. Oh, S. K. Choi, Y. K. Kim, K. W

Abstract

This study was Performed to evaluate applicability of color flexible pavement concrete (CFPC) for motorway pavement.
Color flexible pavement has been applied to non-motorway pavements, such as pedestrian and bicycle road. Two polymers
were used to modify the binder and to strengthen the stiffness of pavement mixture. Waste paper was used to prevent the
asphalt of gap-grade mixture from draining. Marshall properties, indirect tensile strength(ITS), tensile strength ratio(TSR)
before and after freezing-and-thawing treatment and artificial aging, permanent deformation and fatigue life were measured.
Color bituminous concrete mixtures used this study had nearly the same quality in mechanical properties when compared
with conventional asphalt concrete mixtures manufactured with AP-3 and all mixtures satisfied with domestic specification
for motorway pavement. Therefore, it is proved that the color bituminous concrete used this study can be applied for

motorway pavement

Keywords : CFPC, gap-grade, ITS, TSR. freezing-and-thawing treatment, artificial aging
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Z1.

Physical properties of binders

Classification Spec. AP i
Measured value Measured value
Penetration, 25T (0.1mm) 80-100 94 92
Absilute viscosity, 60C (poise) - 964 1061
Ductility, 25C (cm) >100 150 -
Flash point (C) 230 317 -
Softening point (T) 40-60 46 46
Specific gravity - 1.03 -
H 2. Specification and gradation of gap-graded surface layer-aggregate
Seives size Percent passing(%)
Specification Gradation
19mm 100 100
13mm 95 - 100 99.04
10mm - -
No. 4 (4.75mm) 20 - 36 30.94
No. 8 (2.36mm) 12-25 17.59
No. 50 (0.30mm) 5-13 8.42
No. 200 (0.075mm) 3-6 4.50
Asphalt content(%) 35-55
¥ 3. Properties of aggregates
Coarse agg. Fine agg. Filler
Test items Spec. Measured Spec Measured Spec Measured
value value value
Specific gravity > 2.45 2.72 > 2.5 2.72 > 2.60 2.75
Abrasion (%) (35 18.1 - - - -
Absorption (%) <3.0 0.70 3.0 0.26 -
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4. Optimum pigment content by weight of mixture

Binder AP TB
Color Dark red | Yellow | Green Blue
LContent 3-5 1.5 2 2
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H 5. Mixture designation
Designation
G-AP G-TB G-TBL G-TBR G-TBLR
Material
Binder AP TB TB TB
Pigment content (%) 0 1.5 1.5 1.5
LDPE content (%) 0 5 0 5
Rosin content(%) 0 0 5 5
Shredded waste
paper content(%) 2 2 2 2
E 6. Fundamental properties of various bituminous mixtures at OAC
Mixtures
) G-AP G-TB G-TBL G-TBR G-TBLR
Properties
OAC(%) 438 5.3 5.2 5.2 5.2
Stability (kg} 909 817 963 898 916
ITS(kg/cm2) 9.3 11.7 12.7 12.2 15.7
E 7. Indirect tensile strength and strength ratio before and after freezing and thawing
Cycle 0 7 14 21 28
EYE R ITS(kg/ew) 'TSR(%)| ITS(kg/aw) | TSR(%) | ITS (kg/ar) |[TSR(%)| ITS(ke/end) | TSR(%)| ITS (kg/ent) | TSR(%)
G-AP 9.3 100 8.7 93.5 7.3 78.5 6.8 73.1 7.1 76.3
G-TB 11.7 100 11.7 100 11.7 100 12.1 103.4 10.5 89.7
G-TBL 12.7 100 15.0 118.1 11.8 92.9 10.8 85.0 9.3 73.2
G-TBR 12.2 100 16.3 133.6 14.5 118.9 10.7 87.7 9.9 81.1
G-TBLR 15.7 100 17.3 110.2 16.0 101.9 124 79.0 12.4 79.0
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