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Triaxial Tests on Dynamic Deformation and Strength Characteristics of
Fine-grained Soil in Super-deep Overburden Layer
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Abstract: The dynamic deformation and strength characteristics of fine-grained soil in the super-
deep overburden layer is the focus of engineers because soil buried deeply underground cannot be
bulldozed easily.In this study,a series of dynamic triaxial tests is performed in silty sands buried
deeply in the super-deep overburden layer foundation of an earth-rock fill dam,and the dynamic
deformation and strength characteristics of soil in an earthquake zone are analyzed. The results
show a strong linear relationship between the maximum dynamic shear modulus of testing soils
and the mean effective stress of soils in the dual-logarithm coordinates system. The decay (in-
creasing ) curves of soil dynamic shear modulus (damping ratio)in various confined pressure condi-
tions can be unified by the model of soil reference shear strain, and the decay (increasing)curves
of soil in an arbitrary stress condition can be obtained through the extension of decay(increasing)
curves of soil in testing stress conditions. The dynamic strength characteristics of testing soils is
influenced by the density of soil and the testing stress condition; significant differences in the

characteristic parameters of soil dynamic strength testing with various failure criteria are shown
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when the soil is the condition of unequal stress consolidation.

Key words: super-deep overburden layer; dynamic triaxial test; dynamic deformation characteris-

tics; dynamic strength characteristics; dynamic total stress shear strength
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Fig.3 Normalization processing of decay (increasing) based on reference shear strain curves of soil dynamic shear

modulus (damping ratio) based on reference shear strain in different confining pressure conditions
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Fig.4 Decay (increasing) curves of soil dynamic shear modulus (damping ratio) by the combination of test and

normalization method
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Fig.5 Relationship curves of dynamic failure cycles and cyclic shear stress ratios of whose which relative density is 78 %
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whose relative density is 85% with different failure criteria
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Fig.7 Contrast of soil dynamic total stress shear strength curves in different testing densities and failure criteria
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Table 1 Dynamic total stress shear strength parameters of soil

WEIRARUE TR/ (g« em ) AFEIRK/ N ty0/kPa 70 /kPa tgdao ¢/kPa B
0~1 675 10.40 0.18 244.03 0.89
12 1 300~2 449 28.82 0.16 128.24 0.96
1 900~3 222 39.58 0.16 346.39 0.89
0~1 675 14.56 0.15 168.09 0.94
Tl o2 A% 526 1.78 20 1300~2 449 16.47 0.15 194.90 0.93
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. 0~1 000 12.96 0.19 167.86 0.99
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12 1 000~3 125 52.94 0.18 364.00 1.10
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0~1 000 12.00 0.19 215.14 1.12
10 1 000~3 125 43.53 0.15 386.51 0.97
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Fig.8 Increasing relationship curves of dynamic pore water pressure and vibration cycles under different stress conditions
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