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Performance Evaluation of Impermeable Asphalt Mixture using Cationized

Silicate Fiber Modifier

Young-Wook Kim', Sun-Gyu Tae', Young-Soo Kim', Diana Kim?, Young-Il Jangﬁ*

Abstract: In this study, in order to improve the mechanical properties and durability of asphalt mixtures, a modifier (CSM, Cationized Silicate Modifier)
was applied to asphalt to derive optimal mixing ratio conditions. Design of asphalt mixture using modified asphalt binder was conducted, and moisture
resistance and dynamic stability were evaluated for optimal mixing conditions. The evaluation results showed that it exceeded the standards stipulated
in the relevant guidelines, and as a result of conducting a water permeability test on the optimal mixing condition, it was confirmed that impermeable

performance was secured. As a result of examining the noise reduction performance through field test, a noise reduction performance of about 10 dB

was secured compared to before paving. It will be necessary to secure reliability through continuous noise generation evaluation in the future.
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Table 2 Properties of asphalt

Test Level Test Factors Test Methods
Asphalt binder Modifier content KS M 2201
. KS F 2337
Asph(ziiétSimrllxture Asphalt content KS F 2446
B KS F 2364
SPS-KAI0002-F2349
. -5687
ASP?? liglitme Optimal asphalt content KS F 2374
pertofmance KS F 2385
ISO 11819-2
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Density Penetrating  Softening point  Flash point
(kg/m?) (1/10 mm) (°C) (°C)
1,042 68 48.5 328
Table 3 Properties of modifier
Hardness Melt Index Elongation Density
(shore A) (g/10 min) (%) (g/em’)
63 2.2 1,200 0.98
100 —
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Fig. 2 Blended aggregate particle distribution
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Table 4 Asphalt mixture proportion

Agg. mix proportion(%) Asphalt
Item . 0
5 mm No.4 Filler (%)
Mix-1 45 45 10 4.5
Mix-2 45 45 10 5.0
Mix-3 45 45 10 5.5

Fig. 3 Asphalt mixture characteristics test
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Fig. 5 Traffic noise test(CPX method)
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Table 5 Test result of modified asphalt Table 6 Result of asphalt mixture design
Test Result Test Result
Test item B e . .
8% 10% 12% 14% Item  Density VFA” Air Void Marshall Flow
. 150°C 676 850 1,220 2,045 (gem) (%) %) ) (17100 cm)
Vlizgilt}’ 135°C 1,130 1,734 2,555 3,700 Mix-1 2.40 73.8 4.0 13,950 21
120°C 2,452 3,036 4710 8,255 Mix-2 241 81.4 2.7 12,080 26
Ductility (15°C, cm) 37 40 0 67 Mix-3 242 87.0 2.0 11,420 30
Softening point(°C) 51 59 63 7 % VFA : Voids Filled with Asphalt
Penetrating (1/10 mm) 38 41 45 48
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Fig. 8 Marshall stability and flow according to asphalt content
Fig. 6 Modified asphalt viscosity
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Fig. 7 Modified asphalt characteristics
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Fig. 9 VFA and air void according to asphalt content
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Table 7 Moisture resistance

Test Result
Item
1 2 3 ave.
ITS(MPa) 0.87 0.84 0.87 0.86
ITS(MPa)
(moisture and 0.81 0.8 0.83 0.81
freeze treatment)
TSR 0.95

Table 8 Dynamic stability

Test Result(number/mm)

Item
1 2 3 ave.
CSM Asphalt 4, 11254 11324 11293
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Fig. 10 Measurement of traffic noise by CPX method
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