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Table 1 Basic physical parameters of each soil layer

(average value)

bt B RAW EkRY R+
EIKE % 4.58 11.76 23.85 9.20
AH X % 2.72 2.62 2.49 1.72
R/ (g em ™) 1.79 1.90 2.06 2.19
TR/ (g-em™3)  1.69 1.74 1.66 2.10
LB L 0.63 0. 60 0.58 0.30
ML/ % 29.36 39.23  100.00 42.66
BR/ % 30.87
IR/ % 15.47
MYESE R % 15.40
WETE R 0.12
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Fig.2 Stress status of test sample under

one-way dynamic loading
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Fig.4 4 kinds of tailings sand test samples
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Table 2 Test sample preparation requirement and dynamic triaxial test settings
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Fig.5 Results of the tailings middlling sand with dynamic triaxial test under different confining pressure
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Fig.6 Results of the tailing fine sand with dynamic triaxial test under different confining pressure
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Fig.7 Results of the tailings silt with dynamic triaxial test under different confining pressure
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Fig. 8 Results of the tailings silty clay with dynamic triaxial test under different confining pressure
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Table 3  Results of the tailing sand with dynamic triaxial test
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Study on the dynamic characteristics of tailings sand by dynamic triaxial test

Chang Li’an', Zhang Jihong'*, Peng Xianglin®
(1. Xt’an Engineering Investigation and Design Research Institute of China National Nonferrous Metals Industry;
2. Shaanxi Engineering Technology Research Center for Disaster Prevention and Mitigation of Tailings Reservoirs)
Abstract: A tailings reservoir is a site for storing tailings after mineral processing. The tailings sand mainly con-
sists of fine sand, silt, and other non-cohesive soils, which are often saturated and thus prone to liquefaction under seis-
mic action, leading to the instability and failure of tailings dams. Taking a specific tailings reservoir as the research
object, the study conducted field surveys and sampling, and described and tested the physical parameters of 4 types of
tailings sand: medium tailings sand, fine tailings sand, silt tailings sand, and silty clay tailings. Using the STX —200
hydraulic servo dynamic triaxial testing apparatus, the study performed dynamic tests on the tailings sand samples to
determine their dynamic elastic modulus, dynamic shear modulus, and damping ratio. The results show that the initial
dynamic elastic modulus and initial dynamic shear modulus of the samples first decrease and then stablizes with the
increase of dynamic strain and are significantly affected by the confining pressure of the samples; as the dynamic shear
strain increases, the damping ratio of the samples shows a clear nonlinear increase, initially rising rapidly and then
increasing slowly and tending to stabilize, with litile influence from confining pressure. The test results provide data
support for the dynamic liquefaction analysis of tailings reservoirs under seismic action.

Keywords: tailings sand; liquefaction; dynamic triaxial test; hysteresis curve; dynamic parameters



