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of sand loosened due to piping
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Piping, known as a complex phenomenon of internal erosion, presents a great risk for hydraulic structures. In order to investigate
the mechanical properties of sand with Iinternal pipes, artificial piping was created by dissolving glucose column in a hollow-
cylindrical specimen of Toyoura sand. In this research, triaxial compression(TC), triaxial extension(TE) and torsional shear(TS)
tests were conducted on specimens with vertical pipes before shearing. Piping propagation during water infiltration was observed
with Glip Gauges, and gap sensors were used to obtain shear modulus before and after piping effect by conducting small torsional
cyclic loadings. Finally, monotonic torsional shear were applied to all the specimens until failure.
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Specimen with glucose pipe
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¢ Piping, which often occurs in hydraulic works,
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% Specimens were erected at isotropic stress of 30kPa
and then the confining pressure was increased to
60kPa. 6 S
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% After isotropic consolidation around 12 hours, y
1300_m| water was mﬁ_ltrateo_l INto specimen, with ¢ Internal erosion in the form of piping was successfully created in sand by glucose power.
the aim of completely dissolving the glucose pipe. . , , , .
% Triaxial compression and triaxial extension was ¢ Decrease of shear modulus G was observed in specimens subjected to piping effect.

conducted while kept p’ constant; for simple shear
test, T was applied at .

«* Small torsional cyclic loading were conducted at difference of peak shear strength between specimen with and without pipe was found at simple shear test.
the initial dry state, after water infiltrition and
during TC (triaxial compression), TE (triaxial
extension) and TS(torsional shear) under certain limitation of the data number. Still, more degradation was observed in specimen subject to piping effect.
stress state.

“* Monotonic torsional shear test were applied for all
the specimens at last.

¢ Shear starting from triaxial compression showed the highest resistance while triaxial extension the lowest. Larger

<*»For G measured during TE, n computed from the function of G~(0,04)%>" was not normal possibly due to the
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