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Calculating method based on deformation time effect on thickness of
compressible stratum in high-speed railway foundation

XIONG Yong, LUO Qiang, ZHANG Liang, JIANG LiangWei & ZHU JiangJiang

Key Laboratory of High-speed Railway Engineering, Southwest Jiao tong University, Chengdu 610031, China

Deformation of foundation on embankment load is the main reason of subgrade settlement in high-speed railway, time-effect
deformation of foundation is the core element that degrades the long-term service performance of high-speed railway, and deter-
mining the foundation area with time-effect deformation is the key point of calculating foundation settlement in order to control the
post-construction settlement. Based on the scale-free characteristic of fractal theory, fractal relationship between plastic deformation
rate and the time is established, revealing that soil under different load levels presents four kinds deformation evolution states of fast
stability, long-term stability, long-term damage and rapidly damage. To discriminate deformation states, the “fractal demention
criterion” representing plastic deformation rate variety is put forward. At the same time, the rheological tests on the triaxial and unit
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structure filling model are carried out to obtain the deformation state thresholds of the soft clay with low and medium compressibility,
further more the ratios between the thresholds and ultimate shear strength or ultimate bearing capacity experimentally. In view of
Mohr-Coulomb criterion, using the equal proportion strength reduction method, state strength parameters on the deformation of
foundation soil are received. On account of the stress state of foundation soil, the deformation state controlling equation on Coulomb
strength theory is gained, and clear time-effect deformation area of foundation along depth, the thickness of which is thickness of
compressible stratum on the foundation time-effect deformation. This calculation method based on deformation time effects on
thickness of foundation compressible stratum provides a theoretical basis and experimental support for further improvement of
high-speed railway foundation settlement calculation theory.

high-speed railway, embankment foundation, deformation time effect, thickness of compressible stratum, soil rheological
experiments
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