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Research on the Application of Fiber-Free SMA Asphalt Mixture
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[Abstract] Stone Mastic Asphalt (SMA) is widely used in the surface layers of high—grade highways and
heavy—traffic pavements due to its excellent resistance to high—temperature rutting, low—temperature cracking,
fatigue, and skidding. Traditional SMA relies on fiber stabilizers (such as lignin fibers, mineral fibers, etc.) to
absorb asphalt, increase asphalt content, prevent drainage, and enhance mixture flexibility. However, the
addition of fibers also brings issues such as increased costs, complex construction processes, and difficulties in
quality control. This paper aims to systematically explore the feasibility, road performance, and engineering
application value of fiber—free SMA technology, which uses high—viscosity modified asphalt as the core and
completely abandons traditional fiber stabilizers. Through theoretical analysis of the composition mechanism of
fiber—free SMA, its road performance (high—temperature stability, water stability, low—temperature crack
resistance, and durability) is compared with that of traditional fiber—reinforced SMA. The results show that
fiber—free SMA prepared with carefully designed high—viscosity modified asphalt not only fully meets but even
exceeds the performance requirements of traditional fiber—reinforced SMA in certain aspects (such as
high—temperature rutting resistance), while also demonstrating significant advantages in simplifying construction
processes and reducing overall costs. This study provides a theoretical basis and practical reference for the
promotion and application of fiber—free SMA.
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