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Comprehensive Performance Evaluation of Warm Mix Asphalt Mixture
for the Reconstruction and Expansion of Coastal Highway

ZHOU Kun', XU Shudong®* , XU Qingchao'*, DONG Zhao®>, WANG Shengjie'”,
LIU Jiuwei’, WANG Yu'’
(1. Shandong Hi-Speed Construction Management Group Co. Ltd. , Ji'nan 250014, China; 2. Shangdong Transportation
Research Institute, Ji'nan 250102, China; 3. Shandong Hi—Speed Peninsula
Investment Co. , Ltd. , Jinan 250014, China)

Abstract ; In order to evaluate the impact of different warm mix agents on the performance of asphalt mixtures and provide necessa-
ry technical basis for the selection of warm mix agents in engineering applications, three warm mix agents, Sasobit, Aspha—min, and
Evotherm, were selected to prepare warm mix asphalt mixtures. Based on rutting, low—temperature bending, freeze—thaw splitting,
Hamburg wheel rutting, and dynamic modulus tests, the comprehensive effects of the three warm mix agents on the road performance
and dynamic modulus of asphalt mixtures were analyzed. Research has shown that Evotherm has the best cooling effect on asphalt mix-
tures, while Aplha-min, and Sasobit have comparable cooling effects on asphalt mixtures; Sasobit warm mixing agent can improve the
high—temperature performance of the mixture, Evotherm can improve the water stability of the mixture, while Aspha—min warm mixing
agent had poor hydrothermal performance. The modulus of the mixture with the addition of Evotherm warm mixing agent was the highest
under medium temperature conditions, and the modulus of the mixture with the addition of Sasobit warm mixing agent was the highest
under high temperature conditions. The main curve of the dynamic modulus of the mixture had been constructed. Sasobit and Evotherm
warm mix agents can improve the high—temperature performance of the mixture. Sasobit warm mix agent caused a decrease in the low—
temperature performance of the mixture, while Evotherm and Aspha—min warm mix agents had no effect on the low—temperature per-
formance of the mixture.
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Tab. 1 Performance index of raw materials

RS TIRREE/ FWEE/

WA (%)

Water absorption

R RE = (%)
Needle and sheet

content

JEREE (%) W24t (%)

Crushing value  Sand equivalent

Aggregate (g- em™) (g- em)
specifications Gross bulk density Apparent density
10~20 mm 2.710 2. 743
5~10 mm 2.700 2733

0~3 mm 2.670 2.714
7k

Mineral powder 2.709
HRBER s e

Technical requirement

0.45 10.3 16.8 —
0. 44 12.9 — _
0.51 — — —
0.62 — — 67.5
<2.0 <15 =26 =60
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Tab. 2 Technical index of SBS modified asphalt

I H HORER e [ IR
Test items Technical requirement Results Test method
FFAJE (25 C,5 5,100 g)/ 0. lmm
Penetration (25 C, 5's, 100 g) 40~60 >3 10604
FEFE (5 em/min,5 °C)/ em

=
Ductility (5 em/min, 5 °C) 20 49 10603

fr ljj ~

FALR(T) =60 69. 5 T0606
Softening point
BHFE(135°C)/(Pa - 5)

= .
Kinematic viscosity (135 °C) 3 1831 0625
A=
AR €) =230 260 TO611
Flash point
R [
FRRE(%) =99 99.92 T0607
Solubility
PVEIRE (25 °C) (%)

=
Elastic recovery (25 °C) 75 84 0662

®3 BEHNMRREERS
Tab. 3 Properties and main components of warm mixing agent

TRPEF SR /(g em™) EE %
Warm mixing agent Appearance Density Main components
Sasobit SRERIEREIN 0.94 e Gk
Aspha—min H kAR 0.63 FEARTREN, N 21%45 flk
Evotherm LCRERIIUEN 0.97 e () #043, AER A (3K ) B4y

B REAERT

Fig. 1 Warm mixing agent for test
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Fig. 2 Grading curve of AC~20 mixture
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Fig. 3 Relationship between void ratio of warm mix asphalt

mixture and mold temperature
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Fig. 4 High temperature performance of asphalt mixture
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Fig. 5 Low temperature performance of asphalt mixture
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Tab. 6 Hamburg wheel rut test results

sl BEFE 10 000 YALTE/mm BREFE 20 000 YALTE/mm R AVE/

Warm mixing agent Rolling 10 000 times for deformation Rolling 20 000 times for deformation Stripping inflection point
Original sample 1. 045 1.749 11 666

Sasobit 1.189 1.986 16 666

Aspha—min 2.616 3.357 11111

Evotherm 1.858 2.652 16 666
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Fig. 7 Hamburg wheel rut test curve of mixture
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