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Dynamic Characteristics of Silt Under Graded Cyclic Loading

WANG Jing, HU Jinhu, YANG Yayuan, ZHOU Banglong, REN Shuai
(School of Earth Sciences and Engineering, North China University of Water Resources and Electric Power,
Zhengzhou, Henan 450046, China)

Abstract; The seismic safety assessment heavily relies on soil’s dynamic parameters. To investigate how silt behaves
and fails under vibrational loads, a dynamic triaxial test involving graded cyclic loading was conducted on soil samples
from Zhengzhou using the GCTS triaxial vibration equipment. This analysis focused on how the dynamic shear modulus
and damping ratio of silt vary with different water contents and confining pressures. The results are as follows. As dy-
namic shear strain increases, the dynamic shear modulus of silt decreases gradually. This decrease slows down as the
strain continues to rise, eventually reaching a stable state. Notably, neither water content nor confining pressure alters
the overall shape of this modulus-strain curve. Higher confining pressures boost the dynamic shear modulus of silt,
while increased water content has the opposite effect. At lower confining pressures, even small increases in pressure
significantly enhance the soil’s dynamic shear modulus, giving deeper soil samples a natural resilience against failure.
Silt’s damping ratio rises with water content but falls with increasing confining pressure. The damping ratio’s magnitude
is influenced by soil depth and surrounding pressure, where higher confining pressures result in lower damping ratios.
The impact of confining pressure on damping ratio is also influenced by water content; the higher the water content, the
more pronounced this pressure effect becomes.

Keywords: dynamic triaxial test; moisture content; dynamic shear modulus; damping ratio
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