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Numerical simulation of large deformation rainfall-induced slope
failure using an accelerated meshfree method

Wang Dongdong ' Li Ling ">

(Department of Civil Engineering, Xiamen University, 361005, Xiamen, China) '

(Guangdong Research Institute of Water Resources and Hydropower, 510610, Guangzhou, China) *

Abstract: Numerical simulation of the rainfall-induced large deformation nonlinear slope failure process has
remained as a challenging problem due to its coupled seepage-soil interaction nature. In the work based on the
reproducing kernel Galerkin meshfree approach formulated with stabilized conforming nodal integration (SCNI)
and rate formulation, an accelerated meshfree method is presented to accurately simulate the initiation and
evolution of unsaturated rainfall-induced failure. The stability and efficiency of the present method is ensured by
the Lagrangian SCNI methodology. This method employs the evolving unsaturated soil properties to capture the
practical varying slope behavior during rainfall. Meanwhile the coupled constitutive equations of isotropic damage
and Drucker-Prager pressure-dependent plasticity are used to capture the failure mechanism. The non-local feature
of the present approach makes it capable of effectively modelling the shear band formulation and development.
The proposed method is validated by simulating a typical slope failure process where the relationships between the
slope failure time and the rainfall intensity as well as the initial degree of saturation of the slope are also
investigated.

Keywords: rainfall, large deformation, slope failure, meshfree method, SCNI.

Numerical simulation of de-icing on transmission lines
under shock load

Chen Kequan' Yan Bo' Zhang Hongyan® Zhou Song”’

(Department of Engineering Mechanics, Chongging University, 400030, Chongging, China) '
(Sichuan Electric Power Test & Research Institute, 610071, Chengdu, China) >

(Sichuan Electric Power Industry Commission & Test Institute, 610016, Chengdu, China) >

Abstract: Numerical models of transmission lines are set up in ABAQUS software, and the processes of de-icing
on a single span of transmission line under shock loading are numerically simulated. Tensile failure criterion is
used in the simulation of the failure of the ice. User material subroutine VUMAT of ABAQUS software is
developed for the introduction of constitutive relation of the ice and the deletion of the broken ice elements.
Several de-icing scenarios are studied with the variables including different amplitudes of shock loads, span of the
transmission line and thickness of the ice. The obtained results can provide a reference for the design of
mechanical de-icing equipment.

Keywords: iced conductor, shock load, de-icing, numerical simulation.



