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Influence of water content and dry density on free swell ratio of
high speed railway mudstone foundation soil
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(1. College of Civil Engineering, Lanzhou Jiaotong University, Lanzhou 730070, China; 2. Key Laboratory of
Road & Bridges and Underground Engineering of Gansu Province, Lanzhou Jiaotong University, Lanzhou 730070, China;
3. School of Engineering, Cardiff University , CF24 3AA, UK)

Abstract: The effect of initial water content and initial dry density on the free swell ratio of high-speed rail-
way mudstone was studied by the indoor free swell test. The results showed that the change rule of time-free
curve of free swell ratio can be divided into three stages: rapid expansion, deceleration expansion and stable
expansion. In the case of the same dry density, the swell ratio gradually increased with time, and the lower
the initial water content of the sample was, the greater the swell ratio at which the water content of the ex-
pansion limit reached. The free swell ratio decreased with the increase of the initial water content. The lar-
ger the initial dry density, the faster the rate of free swell ratio decreased. The free swell ratio increased
with the initial dry density, and the growth rate of free swell ratio was different at different moisture con-
tents. The drier and denser the initial state of the sample was, the greater the expansion potential was. In
addition, the relationship between the free swell ratio time-course curve and the free swell ratio-initial mois-
ture content-initial dry density could be satisfying fitted by the semi-logarithmic function and the binary line-
ar function, respectively; and could be better predicted the actual deformation of mudstone.
Key words: mudstone foundation; expansive soil; free swell ratio; water content; dry density
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