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Abstract

The ballastless track is the main structure of the high-speed railway in China. According to the
disease survey, cracks of base plate and the CA mortar bonding layer are widespread, and its
damage in pluvial region is more serious, with the mud pumping in phenomenon. Under cyclic
dynamic load, with the assumption that the crack is wedge-shape and that the velocity of crack
edge accords with sine rule, a calculation formula is derived to calculate the internal water pres-
sure in cracks under dynamic load due to compression of seam water. The effect of crack edge’s
velocity (loading velocity), and crack edge’s initial width (load size) on the additional water pres-
sure and stress intensity factor is analyzed by test. The study shows that load frequency is an im-
portant factor to influence water pressure inside the crack. When loading at constant amplitude,
with the increase of loading frequency, the internal pressure will increase. When loading at con-
stant frequency, load amplitude has important effect on crack internal water pressure. When
loading at constant frequency, crack within a point of stress will increase with the increase of load
amplitude, and the two can be fitting for a polynomial.
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Figure 1. The shape of crack
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Table 1. Specimen related parameters
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Figure 3. Model (placing steel plate)
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Figure 4. High precision digital pressure sensor
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Figure 5. Sink in the process of test
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Figure 6. The test results
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Table 3. Comparison of calculation results and test data loading at constant frequency
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Figure 8. The test results of compression with load amplitude
changed
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Figure 9. The calculation results of compression with load
amplitude changed
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