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Study on Road Durability of Multilevel Built-in Waterborne Epoxy Micro-surfacing
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Abstract: As a common preventive maintenance technology, micro-surfacing is generally used in engineering
applications. Its poor high temperature stability and insufficient interlayer adhesion result in insufficient
durability of pavement, poor resistance to flaking and rutting, easy to scatter, etc. In view of the fact that the
aggregate meets the requirements of the specification but the gradation of the micro-surfacing is unreasonable
and the emulsified asphalt meets the requirements but the actual bond strength, high temperature stability and
rutting resistance are insufficient, a design method of using multilevel built-in waterborne epoxy micro-
surfacing is proposed, and the main factors affecting the road performance is studied to improve the road
durability at the micro-surfacing. The particle size characteristics of the mixed waterborne epoxy and
emulsified asphalt with different proportions are analyzed by laser particle size test, and the curing time of the
waterborne epoxy resin is studied. Based on the theory of multilevel built-in gradation and Bailey method, the

mixtures of micro-surfacing with 3 gradations are designed. The influences of gradation, asphalt-aggregate
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ratio, waterborne epoxy resin ( WER) content on abrasion resistance ability and water resistance performance

of the mixtures of micro-surfacing are studied bylh and 6 d wet wheel abrasion tests and rutting deformation

test. The result shows that (1) the curing of WER has obvious stages and the blend ratio will affect the

curing time; (2) using the coarse aggregate ratio R, in the theory of multilevel built-in gradation can

optimize the aggregate gradation design at micro-surfacing, and R, should be set between 0.5 —1.0; (3)

the application of WER is beneficial to improve the abrasion resistance ability and the rutting resistance ability

of the mixture. Appropriate aggregate gradation, asphalt-aggregate ratio and curing time are the prerequisites

for WER to play the role of self-modification, and the optimum content is suggested to be 5. 0% -7.0%.

Key words: road engineering; road durability of micro-surfacing; particle size analysis; waterborne epoxy

resin; multilevel built-in gradation
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Tab.1 Properties of WEB and curing agent
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Tab.2 Technical indicators and test result of SBR modified emulsified asphalt
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Tab.3 Performance indicators and test result of aggregate
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Fig.1 WER curing mechanism
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Fig. 2 Test result of emulsified asphalt mixture with
different WER contents
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Tab.4 Aggregate gradation

Re, = (1)

I FHiALALE (mm) ST/ %
KM 9.5 475 236 1.18 0.6 0.3

0.15 0.075

MS-M, 100.0 71.3 56.8 42.4 30.2 20.8 17.1 14.5
MS-Ml 100.0 80.0 57.5 39.0 26.5 18.5 12.5 10.0
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EUy 100.0 68.8 46.2 34.8 23.7 16.0
OH,p, 100.0 92.5 65.0 52.5 35.0 19.0
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Tab.5 Aggregate gradation design parameters by Bailey method
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Tab.6 Test result of aggregate density and clearance rate
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Tab.7 Result of 1 h wet wheel abrasion test of waterborne epoxy micro-surfacing with different gradations
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5 646. 3 700. 8 821.2 170.2 330. 4 509. 6 151. 4 300.9 422.6
7 633.1 712.2 805. 1 143.1 300. 3 449.6 167.4 288.9 382.6
10 574.3 702.3 843.4 148.2 314. 1 487.1 184.3 314.2 357.1
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Fig. 4 Result of 6 h wet wheel abrasion test of waterborne

epoxy micro-surfacing with different gradations
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Fig. 5 Result of rutting deformation test of waterborne
epoxy micro-surfacing with different gradations
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