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Experiment study on compaction energy influence of

frost heaving properties on coarse grained soil

LIU Fengyun, SHAO Zhushan, ZHANG Shuocheng , L1U Hua
(School of Civil Engineering, Xi'an Univ. of Arch. & Tech. , Xi'an 710055, China)

Abstract : Frost damage in subgrade engineering is a common problem during planning and construction of high-speed
railway which gradually extends into cold regions. In the past years, many studies have investigated the influence of
fine content (D<C0.075 mm) and moisture content on frost-heave ratio in coarse-grained filling materials, which
based on restrictions of rail surface deformation. It is established that compaction degree is an important standard of
subgrade construction and is completely determined by compaction energy. Few authors had considered this factor
in the subgrade construction in cold region. Thus, the effect of compaction energy was considered in this study.
Frost-heave tests with different fine content and moisture content with non-water supply under different compaction
energy conditions were carried out to determine the relationships between compaction energy and frost-heave ratio.
Results showed that frost-heave ratio was the maximum in the standard compaction energy test, minimum in the
non-compaction energy test, and median in the insufficient compaction energy and over compaction energy tests.
High moisture content meant large frost-heave ratio. Surprisingly, frost-heave ratio decreased with the increase of
fine content. An explanation of coefficient adsorption of water quality per unit area was also setup.

Key words: cold regions; coarse-grained soil; frost-heave; compaction energy
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Tab. 1 The physical properties of coarse grained soil
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Fig. 1 Grain size curve of coarse grained soil
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Tab. 2 The compaction energy classify of soil sample
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Tab.3 The fitting K value under different water content
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