$44% M " L T #M ¥ Vol.44 No.8
2022 4F 8 H Chinese Journal of Geotechnical Engineering Aug. 2022

DOI: 10.11779/CJGE202208006

T XFEM M Fu iR A EHR

& W, MER, REET, TAHE°, TEAL
(L SRR RIS KRR b TRIE SR S92, 05 100084 2. KsUKFII B8 B, J6st 1001205

3. PEUKFIK RS TR, JE50 100038)

& E: AR T AR e M RN R IR T 22 4 BB T, TR 2 DG b mT R ) e R R AR
P2, DAL BAR G PERIBR I . 5T XFEM M50l il R e ig A RE 53, i i e R REm Ak g 2
MFRA . ¥ RMBTIEMNIERE. KRR RGN BRI H R R E AT N, it —M sy s
T3k 2 R e T A s (V8 ) B R RN Sy A AT A, 3R A A R I R WA T 7). BT T — A AN T
A TIHE R E T (T LT A, B T Ak e AR R P B A o T AR (R . S5 SRR, TR T
AT DL A RO R AR 2L A, BIRS EO TI RUE I SE A R A — O, AR AL g R
TR R ek P AR 120 5 4 J s e b R A T AV AR

KR VRAMRA T, WA, WRE; BUELY; ERE

FESES: TU47 XERFRIRED: A XEHS: 1000 - 4548(2022)08 - 1416 - 09

EZE®BA: & MWA992— ), 5, HEusid, FENFE T TESMEREE T E S e TAE. E-mail:
yupl5@mails.tsinghua.edu.cno

XFEM-based investigation on sliding regularities of soil slopes
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Abstract: In recent years, the researches on slope stability are no longer limited to the analysis of safety factor, but more and
more attention is paid to the possible failure modes and processes of slopes so as to provide more targeted prevention and
control suggestions. It is aimed to establish a method for simulating the failure and sliding process of soil slopes based on the
XFEM, in which the sliding process of slopes is generalized into the process of the initiation, expansion and connection of the
sliding surface. The contact behavior of the sliding surface is described by the cohesive fracture model and the frictional contact
theory, and a fan-shaped expansion control domain is designed to describe the stress concentration and redistribution behavior
of the front end of the sliding surface so as to judge the expansion time and direction of the sliding surface reasonably. The
expansion regularities of sliding surface of a manually designed soil slope with heap loading on the top are simulated and
analyzed. The influences of elastic modulus and internal friction angle of soil on the sliding regularities are compared. The
results show that the proposed method can simulate the failure and sliding process of soil slopes reasonably and effectively. The
influences of the two parameters on the sliding regularities are consistent with the general cognition, and the simulated results
may provide a mesoscopic explanation for the development speed of thrust-type landslide and the local tensile cracks of the

stratified slopes.
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Fig. 1 Schematic diagram of an element cut by discontinuous

interface and its integration
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Fig. 5 Soil slope model and meshing
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Fig. 6 Morphology of sliding surface and deformation of soil slope
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