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Abstract: The dynamic performances of ballastless high-speed railways under moving train loads, such as vibration behaviors
and dynamic soil stresses, are two important issues in the design and maintenance of high-speed railways. Based on an
established full-scale physical model for slab tracks, a distributed loading system consisting of eight high-performance
hydraulic actuators is developed to simulate the moving train loads with the highest speed of 360 kmvh. The tests results such as
vibration velocity and dynamic soil stress are offered for a better understanding of dynamic behaviors of slab tracks at various
train speeds. The vibration velocity of track structure exhibits an approximately linear tendency with the train speed, while it
begins to grow faster until the train speed reaches 180 kmv/h. The roadbed acts as a nice damping layer for vibration reduction.
Although the dynamic soil stress at roadbed surface is much lower in ballastless tracks than that in ballasted tracks, it decreases
much slowly with the soil depth in ballastless tracks. Meanwhile, the dynamic amplification coefficient of soil stress is found to
be related to both the train speed and the soil depth. An improved empirical formula is then proposed to determine the dynamic
soil stress of ballastless high-speed railways.

Key words: high-speed railway; full-scale model test; distributed loading system; vibration velocity; dynamic soil stress
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Table 1 Physical parameters of silt and coarse sand
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Table 2 Compaction indices of roadbed and subgrade
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Fig. 2 Schematic diagram of distributed loading system
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Fig. 7 Dynamic soil stress recorded at different layers
3 WEREMENENR S
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Fig. 8 Attenuation coefficient of dynamic soil stress along soil

depth for different track structures
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Fig. 9 Dynamic amplification coefficient of soil stress versus train

speed
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Table 5 Comparison of dynamic soil stress between experimental results and empirical formula

P 0 B R T T 5 34 v=108 km/h 2238 v=216 km/h 434 360 km/h
/m PR 28 A PR 28 A PR 200 AN
0 18.66 18.50 18.85 19.09 19.62 19.98
0.4 17.00 16.12 17.31 16.64 18.01 17.43
1.5 11.86 12.09 12.14 12.90 13.47 14.11
2.7 9.52 9.67 10.23 10.75 11.59 12.37
3.7 8.89 8.38 9.84 9.42 11.22 10.99
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