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Experimental Study on Adhesive Performance of Second—Order Thermosetting

Epoxy Asphalt in Bridge Deck Pavement
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Hubei 443000, China; 3.School of Materials Science and Engineering, Shenyang Jianzhu University, Shenyang, Liaoning 110168, China;

4.State Key Laboratory of Silicate Materials for Architectures, Wuhan University of Technology, Wuhan, Hubei 430070, China)

Abstract: Based on the Wujiagang Yangtze River bridge project in Yichang, the interfacial shear strength and
pull-out strength of the second-order thermosetting epoxy asphalt material between RA asphalt concrete and
high viscoelastic SMA asphalt concrete in pavement structure were studied under different spraying amount,
different first-stage curing time, different curing time, and different service temperatures. In addition, the
influence of spraying amount on shear fatigue resistance was studied. The results show that with the increase in
the spraying amount of the second-order thermosetting epoxy asphalt, the adhesive performance and shear
strength are improved, and the shear fatigue resistance of the structure is enhanced. At a construction ambient
temperature of 25—-35 °C, the construction interval of second-order thermosetting epoxy asphalt layer and high
viscoelastic SMA asphalt concrete is recommended to be 44—52 h. Closed curing time after construction should
be more than 7 days. The second-order thermosetting epoxy asphalt layer can achieve the shear strength of >3.8
MPa and pull-out strength of >1.7 MPa of the composite pavement structure at 25 °C, as well as shear strength

of 1.7 MPa and pull-out strength of 0.9 MPa at 60 °C. The research results have guiding significance for the
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application of second-order thermosetting epoxy asphalt material in bridge deck paving engineering.

Keywords: bridge deck pavement material; second-order thermosetting epoxy asphalt; pull-out strength; shear

strength; adhesive performance
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Table 1 Performance index of second—order thermosetting

epoxy asphalt

- WK/ Wi W BT (5
B % (25°C)/% (25°C)/MPa J2,25°C)/MPa
P fig F8 b 0.15 119 3.8 1.7

HARZTR  <0.30 =100 =3.0
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Table 2 Performance index of resin asphalt

i i 00 L) B R A TR TR GRS 17 5458 i
(25°C)/h  (25°C)/h  (25°C)/%  (25°C)/MPa
PERESE br 16.2 54.2 106 3.3
HRER =6.0 <72.0 =50 =2.0
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Table 3 Performance index of high viscoelastic asphalt Mk T E T E AR T REH TS
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Figure 2 Sampling process of engineering test section
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Figure 1 Pavement layer structure of Wujiagang Yangtze

River bridge
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Figure 4 Shear and pull-out failure interface morphology
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Figure 5 Shear performance rule of composite structure specimen with different spraying amount of

second-order thermosetting epoxy asphalt
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Figure 6 Pull-out performance rule of composite structure specimen with different spraying amounts of

second-order thermosetting epoxy asphalt
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Table 4 Inter-layer bond strength of composite structure

specimens with different spraying amount(25 °C)
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Figure 7 [Effect of different first—order curing time on

&7

interlaminar adhesive performance of composite

structure specimens
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Figure 8 Effect of different curing time on interlaminar

adhesive performance of composite structure specimens
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Figure 9 Effect of different service temperatures on
interlaminar adhesive performance of composite

structure specimens
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Figure 10 Fatigue curves of composite structure specimens
with different spraying amounts of second-order

thermosetting epoxy asphalt
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Figure 11 Application of adhesive layer of second-order

thermosetting epoxy asphalt on Wujiagang

Yangtze River bridge in Yichang
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