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Research on Asphalt Mixture Permanent
Deformation by Single Penetration Repeated
Shear Test

XU Yan, SUN Lijun, LIU Liping
(Key Lahoratory of Road and Traffic Engineering of the Ministry of
Education, Tongji University, Shanghai 201804, China)

Abstract; The pavement rutting is getting worse, which
shortens the pavement service life, and the driving safety is
therefore affected. A single penetration repeated shear test
(SPRST) was proposed for a research on asphalt mixture
permanent deformation on the basis of a comparative analysis.
Many SPRST tests on different load levels were made with
four kinds of the most commonly used asphalt mixtures in the
upper and middle layer of asphalt pavements. Test results
show that the three-stage permanent deformation behavior of
asphalt mixtures on loads can be obtained by SPRST. The
bigger the load is, the faster the permanent deformation of
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asphalt mixtures increases and the smaller the shear fatigue
life or the flow number is. A larger load (==1.3 MPa) brings
about large deformation without large load cycles and the
mixture breaks; but the smaller load (1.1 MPa) gives rise
to a slow increase of deformation, which is stable in the
second stage. The asphalt mixtures with bigger shear strength
have a greater ability to resist the shear deformation than
conventional asphalt. Load stress levels are equivalent to load
cycles.

Key words: road engineering; permanent deformation;
single penetration repeated shear test; three-stage permanent

deformation; shear strength
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Fig.1 Three-stage permanent deformation curve of

the asphalt mixture
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Fig.2 Test device of the single penetration shear
fatigue test
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Fig.3 Shear deformation of AC13-SBS asphalt mixture
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Fig.5 Shear deformation of SMA13-SBS asphalt mixture
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Fig.4 Shear deformation of AC20-SBS asphalt mixture
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Fig.6 Shear deformation of AC20-70% asphalt mixture
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Fig.8 Shear deformation of different load stresses with
the same load recycles of AC13-SBS asphalt

mixture
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Fig.9 Shear deformation of different load stresses with
the same load recycles of AC20-SBS asphalt

mixture
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