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Abstract

Phyllite, a widely distributed metamorphic rock with abundant reserves, is often considered for use
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in highway and railway roadbed filling. However, its engineering drawbacks—such as difficulty in
compaction, low shear strength, and poor water stability—limit its feasibility as a direct filler ma-
terial. This paper reviews the fundamental physical and mechanical properties of phyllite as a road-
bed filler, along with its water stability and dynamic response characteristics. It summarizes re-
search progress, both domestically and internationally, on mainstream improvement techniques
including chemical, physical, and composite modifications. The mechanisms, advantages, and appli-
cable conditions of different improvement methods are analyzed. Furthermore, the evolution of the
microstructure and factors influencing the long-term stability of improved phyllite soil are discussed.
The paper also identifies current research gaps and suggests directions for future study, aiming to
provide theoretical reference and technical support for the safe and efficient use of phyllite in road-
bed engineering.
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Table 1. Typical filler gradation parameters of schist
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Figure 1. Typical grain size distribution curve of slate filler
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Figure 2. Compaction characteristic curve of shale filler
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Figure 3. Collapse ratio curve of phyllite soil rock mixture
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Figure 4. Collapse rate curve of phyllite soil rock mixture
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