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Experimental Study on Mechanical Properties of Sand-fine mixtures
Considering the Influence of Particle Size Ratio and Fine Content

YAN Zhouyi, LI Xueju
(School of Civil and Architectural Engineering, Liaoning University of Technology, Jinzhou, Liaoning 121001, China)

Abstract: As a common foundation or construction fill material in engineering, the mechanical properties of sand-fine
mixtures directly affect the safety and stability of the project. Among them, the particle size ratio and the fine content
are two important influencing factors. To systematically reveal the mechanism of the influence of particle size ratio and
fine content on the mechanical behavior of sand-fine mixtures, under three powder particle content conditions, triaxial
drained and undrained tests were conducted for four different particle size ratios of sand-fine mixtures. The research re-
sults show that under drained conditions, increasing the particle size ratio can significantly enhance the shear strength
and critical friction angle of the sand-fine mixtures, and effectively inhibit its shear deformation. Under undrained con-
ditions, an increase in the particle size ratio can suppress the development of pore water pressure, thereby improving
the liquefaction resistance of the sample. Moreover, regardless of whether it is under drained or undrained conditions,
the influence of the particle size ratio on the mechanical behavior gradually decreases as the particle size ratio increa-
ses; at the same time, with the increase in the fine content , the influence of the particle size ratio also gradually de-
creases, indicating that there is a clear coupling effect between the particle size ratio and the fine contents, and the two
jointly determine the mechanical response characteristics of the sand-fine mixtures.
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