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Computational methods of high-speed railway subgrade structure
design based on cumulative deformation evolution state control

LIU Gang"?, LUO Qiang', ZHANG Liang', JIANG LiangWei' & RUAN HongFeng'?

' MOE Key Laboratory of High-speed Railway Engineering, Southwest Jiaotong University, Chengdu 610031, China;
2 School of Architecture and Civil Engineering, Xihua University, Chengdu 610039, China;
3 Hanio Jiaotong University, Hanio, Viet Nam

It is one of the technical difficulties to reach the effective control over cumulative deformation of subgrade structure under the
function of long-term cyclic loading. Considering the features of train-induced dynamic load born by high-speed ballastless and
ballast tracks, load mode for subgrade structure design has been proposed and completed. In accordance with the classification of
evolution state of geotechnical-filling cumulative deformation under the function of cyclic loading and threshold criterion as well as
the integration with indoor modular construction filling model test, threshold parameters of deformation evolution of grading gravel
subgrade filling have been obtained. Based on design load conditions and filling design parameters and considering different
requirements of ballastless and ballast tracks for subgrade deformation state control, principle of structural analysis has been adopted,
so as to establish computational methods of high-speed railway subgrade structure based on cumulative deformation evolution
control, which has confirmed that cumulative deformation of ballastless and ballast tracks subgrade structure could satisfy the control
requirements of fast & steady state and slow & steady state respectively as well as key parameter index represented by coefficient of
subgrade reaction K3, value. The research outcomes will lay a solid foundation for the transition of high-speed railway subgrade
structure from structure design to deterministic analysis of state control.

high-speed railway, subgrade structure, cumulative deformation, state control, computational method
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