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Study on Dynamic Characteristics and Accumulative Deformation of
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Abstract : The fine soil filler contained in the subgrade of heavy haul railway will produce large deformation un-
der the repeated action of train load, which will affect the safety of train operation. The train load is regarded as
a continuous dynamic load in previous triaxial tests without considering the time intermittent effect. In order to
investigate the accumulative plastic deformation and its dynamic and hydraulic characteristics of silty subgrade
soil with different dynamic stress amplitude, water content, loading vibration times, intermittent time and relative
coefficient (the ratio of intermittent time to loading time), drainage conditions, an intermittent cyclic loading dy-
namic triaxial test is carried out. Through the analysis of the test results, a method for determining the critical
dynamic stress and critical moisture content of the soil by bilinear method is proposed, the critical dynamic
stress ratio (the ratio of critical dynamic stress to confining pressure) changes linearly with the moisture content
is found. It is found that the longer the loading interval time and the less the loading vibration times and the
larger the relative coefficient, the smaller the accumulative deformation of the soil. And with the optimization of
drainage conditions, the accumulative plastic deformation of the soil decreases in turn, the strength increases se-
quentially. The above research provides a theoretical reference for evaluation of hydrodynamic stability of heavy

haul railway subgrade and rational selection of train interval time.
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Tab.1 Basic physical property parameters of soil sample

GJ(gem®)  Paw/(glem?) @,/ %o W /%

2.71 1.96 11.80 19.75
w, w, Lo koo (cm/s)
29.2 18.2 7.8 1.238x107
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Tab.2 Summary of tests performed

Ttem Value

/% 11.80(wy,) ,15,17,19.75 (w.)
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Ny(Ty = 500 s)

500,1 000,1 500
500,1 000,1 500

. . All drainage ,intermittent
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drainage , all undrained
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Tab.3 Test and estimated values of critical dynamic stress
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Fig.5 Fitting Curve of critical dynamic stress ratio u with
water content w
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Tab.4 Strain statistics with stages under undrained

conditions
Stage &,/% &y/% 1%
1 0.592 97 0.493 63 17
2 0.566 37 0.443 00 22
3 0.561 96 0.405 03 28
4 0.556 78 0.390 34 30
5 0.598 53 0.404 59 32
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