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Erosion process and strength evolution mechanism of gap-graded cohesionless soil
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Abstract: To explore the piping erosion mechanism and strength change characteristics of gap-graded cohesionless soil with
different dry densities under the same stress condition, three kinds of soil samples with the dry densities of 1.80, 1.84 and 1.88
g/em® are prepared, and the effects of the dry densities on the disruption of the critical hydraulic gradient, cumulative sand
gushing, volume change and strength change after erosion are studied through the piping triaxial tests. The study shows that the
disruption of the critical hydraulic gradient of the samples increases with the increase of the dry density, and the disruption of
the critical hydraulic gradient of seepage is analyzed by using the Terzaghi formula (F1), Mao Changxi formula (F2) and China
Institute of Water Resources and Hydropower Research formula (F3). It is found that the calculated results by them are close to
the experimental results in this stress environment (the degree of advantages is F2 > F3 > F1). The cumulative sand gushing
amount and volume change of the samples show a negative correlation with the dry density, and its sand gushing rate gradually
attenuates with the continuous development of piping erosion. The strength of soil is affected by both the dry density and the

erosion rate, that is, the degree of strength reduction of soil increases with the erosion and decreases with the increase of the dry

density.
Key words: gap-graded cohesionless soil; dry density; piping triaxial test; disruption of critical hydraulic gradient; shear
strength
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Table 1 Grouping of test conditions
G 5 R Y% Eiked [CE Eiked R Y%
A-1 0.00 B-1 0.00 C-1 0.00
A-2 5.20 B-2 4.40 C-2 4.10
A-3 7.10 B-3 5.80 C-3 6.00
A4 10.40 B-4 7.80 C4 9.00
A-5 15.20 B-5 9.20 C-5 10.70
A-6 20.40 B-6 14.00 C-6 15.30
A-7 25.60 B-7 19.80 C-7 20.00
A-8 30.80 B-8 24.70 C-8 25.10
A-9 31.65 B-9 30.91 C-9 30.19
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Table 2 Characteristic parameters of soil samples and calculated

results of theoretical formulas

. FifF/mm

-Litﬁ d5 dIS dz() d85 df Fl F2 F3
A 1.12  0.82 0.81
B 0.12 0.21 0.25 8.5 1.74 1.14 0.84 0.83
C 1.17 0.86 0.88
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