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Interfacial Adhesion Mechanism of Cement Grout Asphalt Composite Material

WANG Jingyuan', HONG Jinxiang"?, ZHANG Yu', XIONG Zijia’, ZHANG Yunsheng'
(1. School of civil engineering, Lanzhou University of Technology, Lanzhou 730050, China; 2. Jiangsu subote new materials Co.,
Ltd., Nanjing 211103, China; 3. School of Transportation, Southeast University, Nanjing 210018, China)

Abstract: It is essential for the adhesion mechanism of the cement-asphalt interface to evaluate the performance of cement-asphalt
composite material in a micro-scale. The interface molding experiment was designed in laboratory according to the actual formation
process. The influences of environmental temperature, grouting type and asphalt type on the cement—asphalt interfacial bonding
characteristics were investigated. The microstructures and features of the cement-asphalt interfacial transition zone were analyzed by
scanning electronic microscopy, energy dispersive spectroscopy, and Fourier transformed infrared spectroscopy. The hydrophilia of
grouting and asphalt was evaluated by contact angle analysis. The adhesion mechanism of the cement-asphalt interface was
investigated. The results show that the bonding strength of the cement—asphalt interface decreases with increasing the temperature.
The interfacial bonding strength of sulphoaluminate cement—asphalt is 1.03—1.98 N/mm? at 25-35 ‘C, which is more than 10% greater
than that of the Portland cement—asphalt. The interfacial bonding strength of sulphoaluminate cement-asphalt is 0.32-0.38 N/mm? at
60 ‘C, which is increased by >80%, compared with that of Portland cement—asphalt. Grouting has a slight emulsification effect on the
asphalt interface region, reflecting that the more free asphalt changes to structural asphalt and increases the bond strength. The
cement-asphalt interfacial adhesion is due to the physical force. The adhesion failure is the damage between the structural asphalt and
free asphalts. Based on the adhesion mechanism, the asphalt-cement composite material can be improved to reduce the crack risk of
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cement grouting asphalt composite pavement.

Keywords: cement grout asphalt composite; cement asphalt composite; cement—asphalt interface; bonding strength
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Tablel Basic properties of grouting

Type Fluidity/s Flexural strength/MPa Compressive strength/MPa
Bleeding rate/% Shrinkage/%

Initial 30 min 28d 3h 1d 28d

JGM-301 13.53 14.44 0.11 0.03 4.83 13.73 17.48 33.84

JGM-HF5 16.43 17.84 0.36 0.07 11.45 18.58 70.47

x2 IEEARIERE
Table 2 Basic properties of asphalt
Type Penetration (25 'C,100 g, 5 s)/mm Softening point/C Ductility (5 ‘C,5 cm-min")/cm Density/(g-cm )

SK-70" 7.28 553 0.90 1.028
HVMA 5.47 69.2 39.25 1.030
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Fig. 3 Relationship of cement—asphalt interface bonding strength and temperature
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(a) JGM301-asphalt CA-ITZ

(b) JGMHF5-asphalt CA-ITZ
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Fig. 7 Schematic diagrams of cement—asphalt interface
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Fig. 8 Contact angle temperatures of cement—asphalt
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(a) JGM301-SK70*

(c) JIGMHF5-SK70*

(e) JGM301-Basalt

(b) IGM301-HVMA

(d) JIGMHF5-HVMA

(f) IGMHF5-Basalt
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Fig. 9 SEM images of failure surface on the cement side
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(a) IGM301

(b) JIGMHF5
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Fig. 12 FTIR temperatures of the CA-ITZ
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