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Mechanical property test of collapsible loess with different drainage methods and improvement of Duncan-Chang
model//DING Xusheng'*, ZHANG Lingkai'>, FAN Peipei'” (1. College of Hydraulic and Civil Engineering, Xinjiang
Agricultural University, Urumqi 830052, China; 2. Xinjiang Key Laboratory of Hydraulic Engineering Security and Water
Disasters Prevention, Urumgi 830052, China)

Abstract: In order to analyze the deformation and failure mechanism of canal slopes, the consolidated drained and
consolidated undrained triaxial shear tests were carried out on the collapsible loess of an open-channel water transfer project
in Xinjiang. The triaxial test shear curve was simulated by the improved Duncan-Chang model and compared with those
obtained from the Duncan-Chang model and the hump-type cubic curve model. The results show that with the increase of
confining pressure, the stress-strain curve and volume change curve of consolidated drained test change from softening type
to hardening type. The stress-strain curves of consolidated undrained test are all hardening type, and the pore pressure
curves are all softening type. The effective cohesion obtained by the consolidated drained test is greater than that obtained
by the consolidated undrained test, and the effective internal friction angle obtained by the consolidated drained test is
slightly different from that obtained by the consolidated undrained test. There are nine parameters in the improved Duncan-
Chang model. The Duncan-Chang model cannot reasonably describe the softening triaxial test curve, and the hump-type
cubic curve model has a poor fit to the strong softening triaxial test curve, while the improved Duncan-Chang model can
better describe various types of triaxial test curves of collapsible loess and has good accuracy.

Key words: collapsible loess; drainage method; triaxial test; nonlinear Poisson’ s ratio function; Duncan-Chang model
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