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Abstract. Under the combined action of heavy traffic and rain, rutting and water damage often occur in cold
recycled foam asphalt pavement due to the lack of shear resistance and compacting property of the mixture.
To design the medium-sized gradation of cold recycled foam asphalt mixture for rainy heavy traffic roads,
based on the analysis of mechanical shear modulus and minimum air voids of granular materials, with milled
materials as raw materials, shear modulus and minimum air voids as the design indicators of coarse and fine
aggregate gradations, volume method as the grading method, and Bailey method parameters as the inspection
criterion, selecting multi-stage embedded dense gradation and the median gradation as the contrast values,
and taking the shear strength parameters and road performance of cold recycled mixture for verification, the
design method of medium-sized gradation for higher anti-shearing dense type foamed asphalt cold recycled

mixture is finally proposed. Considering the high-temperature stability and water stability of foamed asphalt
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cold recycled mixture with different gradations, with the mixture gradation curve values which meet the

standard road performance as the upper and lower limits, the recommended gradation range is determined.

The result shows that (1) The newly designed gradation has high content of coarse aggregate and powder,

and low content of fine aggregate, which is similar to SMA gradation. The rough milling material in the new

gradation has high surface roughness and many contact surfaces. The formed skeleton structure can effectively

transfer the vehicle load, and the appropriate amount of binder can fill effectively with small air voids. (2)

The mixture has a large internal friction angle and cohesion. The high-temperature stability of the mixture is

131. 3% higher than that of the median gradation,

which is far higher than the requirements of the

specification for dynamic stability of heavy traffic roads. The water stability is 12. 3% higher than that of the

median gradation, which is far higher than the specification limit value. (3) When using milling materials for

gradation design, adding appropriate proportion of new material will not adversely affect the mechanical

properties of cold recycled materials.

Key words: road engineering; cold recycling of foamed asphalt; higher anti-shearing dense type; rainy

heavy traffic road; medium-sized gradation; shear resistance; water stability
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Fig.1 Test result of level 1 filling
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Fig.2 Test result of level 2 to level 4 filling
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Tab.4 Unconfined compressive strengths and splitting
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Qe A B C D i E F
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Fig. 5 Internal friction angles and cohesions of different

graded cold recycled mixtures
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