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Study on the mud pumping mechanisms of railway subgrade based on
X-ray computed tomography technology
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Abstract: To investigate the mechanisms of the mud pumping of subgrade bed, this paper observes the whole formation
process of saturated subgrade mud-flushing channel under cyclic loading and the internal pore water movement law during
mud-flushing based on X-ray computed tomography technology. The research shows that the formation of mud pumping
channel in subgrade bed is the key to the start-up of mud pumping in railway subgrade. Under static loading, there is no
mud pumping channel in the subgrade bed, and the bottom pore water increases with the increase of load times. When the
soil is subjected to cyclic loading, the pore water pressure of the foundation bed increases rapidly, and the water conveyance
channel is gradually developed inside the soil, which leads to the upward migration of the particles in the bottom layer of
the road and the occurrence of mud pumping. The development of mud pumping in base-bed slurry can be divided into
three stages: pore pressure accumulation stage, channel development stage and suction stage. The development speed of
the mud pumping channel increases with the increase of the load amplitude. Finally, the embedded strong discontinuity
numerical method is used to simulate the development of mud pumping channel during soil tests, and the influence of soil
cohesion on the formation of foundation water conveyance channel is analyzed. It is found that the development speed of
water conveyance channel in soil decreases with the increase of soil cohesion. This study can provide a reference for the
prevention and treatment of mud pumping in soft soil foundation road.
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