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Model name: Asphalt shear test
Stuchy name: Monlinear 1(-Default-}
Plot bype: Manlinear nodal stress Stress1
Plot step: 1 time : 0.001 Seconds

hadel name: Asphalt shear test
Stucy name: Monlinear 1(-Default-]

Plot type: Manlinear Displacement Displacement
Plot step: 1 time : 0.001 Seconds

Model name: Asphalt shear test
Study narme: Monlinear 1(-Default-}
Plot type: Total Strain Strain

Plot step: 1 time : 0.001 Seconds
Deformation scale: 1
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ABSTRACT

Asphalt shear strength is one of the most important mechanical properties governing the
durability and performance of pavement, whose deficiency leads to cracking, rutting, and
premature failure. Conventional methods, such as the direct shear box and the Marshall test,
suffer from serious limitations due to non-uniform stress distribution and inability to reproduce
realistic loading conditions, creating a significant research gap in the accurate assessment of
shear strength. The innovation of this study is the design of an inventive jaw for the Marshall
apparatus that, by modifying the geometry to produce a scissor-like action, enables the
application of more realistic shear forces. The objective was to evaluate this new jaw and
validate its performance using nonlinear finite element analysis in SolidWorks. The
methodology included three-dimensional modeling of the jaw and asphalt specimen, definition
of material properties according to ASTM standards, application of a normal load of 35,000 N,
definition of surface-to-surface contact with a friction coefficient of 0.3, and high-quality
meshing. Results showed that the inventive jaw was able to produce shear conditions closer to
reality; the mean von Mises stress was approximately 3.084 x 10° N/m?, the displacement
reached 1.843 mm, and the equivalent strain was 0.0227, indicating nonlinear deformation and
the onset of plastic zones in the asphalt. In summary, the combination of an innovative
mechanical design and numerical simulation provides an efficient approach to improve asphalt
shear strength assessment and paves the way for the development of new laboratory devices
and more rigorous testing standards.

Keywords: Asphalt, Shear Strength, Innovative Jaw, Marshall Apparatus, Finite Element
Analysis
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