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Tab.1 Dynamic triaxial test schemes

TS MXEED,  MFoy/kPa SRR 03™/kPa
S1-1 100
S1-2 0.3 200
S1-3 300
S2-1 100
S2-2 0.5 200 10.20.30.40
82-3 300
$3-1 100
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$3-3 300
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Fig. 5 Relationship curves between the cumulative plastic strain ¢, and the number of loading N of round gravel under diff-

erent relative density, confining pressure and dynamic stress amplitude
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Fig. 7 Evolution of hysteretic curves of specimens under different dynamic deformation behaviors
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Macroscopic Dynamic Characteristics and Microscopic Simulation of Round Gravel Under Cyclic Loading
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Abstract: A series of saturated undrained dynamic triaxial tests are conducted using the DYNTTS large-scale triaxial cyclic test system, and a dis-
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crete element (DEM) undrained dynamic triaxial model is established based on indoor experiments to explore the evolution of macroscopic dy-
namic properties and the internal microstructural dynamic response of round gravel under subway cyclic loading. The macroscopic dynamic char-
acteristics of the round gravel and the internal microscopic parameter response law under different relative densities, confining pressures, and dy-
namic stress amplitudes are analyzed. The results show that when the confining pressure is small (¢,=100 kPa) and the relative density is low (D=
0.3), the accumulated plastic strain of the round gravel is too large (greater than 0.61%), posing a severe safety hazard for train operation. When
the confining pressure is higher (¢;=200, 300 kPa), the cumulative plastic strain is smaller (less than 0.14%), indicating relatively safe train opera-
tion. The greater the relative density and confining pressure, the lower the cumulative plastic strain of the specimen, the higher the resilient modu-
lus, and the lower the energy consumption inside the specimen. Therefore, extrusion measures such as high-pressure grouting are considered to
improve the relative compactness of the soil to reduce the settlement of the subway foundation. During the cyclic loading process, both the coordi-
nation number and anisotropy change periodically. The direction of change in coordination number is opposite to that of cyclic loading, while the
direction of change in anisotropy aligns with cyclic loading. With the increase in relative density and confining pressure, the coordination number
becomes larger and the anisotropy becomes weaker. With the increase in dynamic stress amplitude, the coordination number decreases and the an-
isotropy increases. The strong contact is mainly controlled by the axial stresses, which play a significant role in bearing capacity. The research re-
sults provide a reference for the design and safe operation of subway lines on round gravel foundations.

Key words: cyclic loading; round gravel; dynamic characteristics; discrete element
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