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Abstract; The dynamic response of compacted coarse-grained soil as a filling material for the surface layer of
railway subgrade bedding is crucial for the overall performance of the subgrade structure under long-term cyclic train
loads. This study conducted a series of cyclic triaxial tests to investigate the effects of fine content, confining
pressure, and cyclic stress amplitude on the accumulated behavior of coarse-grained soils. The test results indicate
that under the same cyclic loading conditions, specimens with higher fine content exhibit less accumulated axial
strain. Furthermore, coarse-grained soil specimens exhibit less accumulated axial strain under higher confining
pressure or lower cyclic stress amplitudes. Subsequently, the plastic shakedown limit of coarse-grained soils with
different fine contents was determined based on a universal shakedown criterion. The results demonstrate that the

plastic shakedown limit of coarse-grained soil specimens gradually increases with an increase in fine content. Under
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higher confining pressure, the corresponding plastic shakedown limit of coarse-grained soil is also higher.
Additionally, by plotting the stress state corresponding to the plastic shakedown limit of coarse-grained soil on the
plane of p-q, a relationship was established between the coefficient of fine content (FC) and the model parameters
in the existing shakedown criterion. A united plastic shakedown criterion is then proposed for coarse-grained soils
with different fine contents. The conclusions can provide a theoretical foundation for the design and stability
assessment of railway subgrades.
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Fig. 1 Gradating curves of coarse-grained soil Fig.2 Tested coarse-grained soil

specimens with different fine contents
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Fig.3 Schematic illustration of stress loading process of the specimen
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Table 1  Cyclic triaxial tests of coarse-grained soil

RIS RS MPR S R/%  BE/kPa ZINJIHR(E/ kPa | X504 WGSBS/ %  EE/kPa SN IR{E/ kPa
A4 Al 3 30 120 cdl cl 9 30 120
A2 30 180 c2 30 180
A3 30 240 c3 30 240
A4 60 180 c4 60 180
A5 60 240 cs 60 240
A6 60 300 c6 60 300
A7 90 240 c7 90 240
A8 90 300 c8 90 300
A9 90 360 €9 90 360
B4 Bl 6 30 120 D D1 12 30 120
B2 30 180 D2 30 180
B3 30 240 D3 30 240
B4 60 180 D4 60 180
BS 60 240 D5 60 240
B6 60 300 D6 60 300
B7 90 240 D7 90 240
B8 90 300 D8 90 300
B9 90 360 D9 90 360
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Fig.4 Relationship between cumulative axial strain and numbers of loading cycles for specimens with different fine contents
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Fig.5 Relationship between cumulative axial strain and the numbers of loading cycles for

coarse-grained soils under different confining pressures
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line of coarse-grained soil in the p-¢ plane
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