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Model test of subgrade mud-pumping of ballastless track for high-speed railway
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(1. School of Civil Engineering, Central South University, Changsha 410075, China;
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Abstract; To investigate the subgrade mud-pumping of ballastless track for high-speed railway, a full-scale model
test system was built. The moisture content, matric suction, and excess pore water pressure of the subgrade during
the process of subgrade mud-pumping were measured, the hydrodynamic pressure characteristics of the subgrade
were analyzed under dynamic loads induced by high-speed trains, and the mechanism and influencing factors of
subgrade mud-pumping of ballastless track were evaluated. Results show that the subgrade surface layer of
ballastless track was basically saturated after rainfall infiltration. The mud-pumping was likely to happen under the
dynamic loads of high-speed trains. The subgrade mud-pumping occurred with an increase in excess pore water
pressure, and the increment of excess pore water pressure was constant in the mud-pumping region with an increase
in the depth of subgrade surface layer. In saturated situation, the excess pore water pressure of the subgrade on both
sides of the concrete base was higher than that below the center line of the subgrade, making mud-pumping more
likely to occur. Reducing the water content or pore water pressure of subgrade can be an effective way to control and
prevent the occurrence of subgrade mud-pumping.
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Fig.1 Full-scale model of ballastless track-subgrade
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Fig.2 Gradation curves of tested graded crushed stone
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Fig.9 Phenomenon of mud-pumping in the test
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Fig.10  Change curves of volumetric water content
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Fig.14  Cross-section of ballastless track and ballast track
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