55 45 45 3 F B I B Vol.45 No.3
2025 4F 6 f MINING AND METALLURGICAL ENGINEERING June 2025

BEEEEEFIENNTE=ZANE
DR EE SRR A

AR ReR, SAEL, BEY, s, Rk’
(1.1#?’?%11 Tl A RAE, BT G 1525005 2.0 R RS EAR TR 2R, 1R K1 410075)

& E. B RRRABRITIE o = 8 S ATE SR ICAE AR S R A BT I A AE B SRR [ R, DR B2 ) T 55 TRl b 348 = £ JF 0. 5T
B T 2 AR H K, Bt — B 55 B R T 2 Rr M B 7S T T = A I (P6) #Han/\ﬁ’5*ﬁlﬁ/(T6)$ELFEﬁ[§EE/£XTl_i}P*%
EVEHEAT /0T, SRR P6 Bk T6 SATTIRAT (Y 1 IBVE 75 ¥ 20 18185 I W1 4, 06 A1 85 B2 T 0 o U, EL BB 2 IS 285 B 1 K 59 i
[E] BT SSONE N | AR A PR R AN, PR AR BE B T 5 2 JE P R A S e e S 2 IR S IR, P6 XN N, b BRI T =
Ji 10 = % Delaunay =M, BT Po L FRA BRITIETERUITAMELL B LI 34 50 IS TR R4 G F T 5R BTt 1 FR 73
PraFdttab Bz 5307 2 IR AT 456 AR I 4 e 0 TS L

KR PRREE; Mgy =AM ZMIERIT; ERVAIRIT; Wahim; FERARS R, SR L

hE 5SS TD854 MERFRERD: A doi ; 10.3969/].issn.0253-6099.2025.03.007

MEHS: 0253-6099(2025)03-0044-08

Application of Six-Directional Triangular Mesh with
Weak Velocity Discontinuity Line Characteristics in Slope Stability Analysis

YU Xiaojun', QIN Aohan®, FAN Jiazhi', YANG Ying’, YANG Feng’, ZHAO Lianheng’
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Abstract; To address the issue of volumetric locking encountered in the slope stability analysis with three-node
triangular elements in upper hound finite element method (UBFEM) , a six-directional triangular mesh (P6) with weak
velocity discontinuity line characteristics was proposed based on the mechanical equivalence effect between velocity
discontinuity lines and conjugate triangular elements located in the same position. The P6 is utilized in conjunction with
a six-node triangular (T6) element in UBFEM for slope stability analysis. The results show that the potential slip surface
of the slope obtained using the P6 combined with T6 elements is clearly defined, with a smooth transition in dissipated
energy density. As the mesh density increases, the effect of weak velocity discontinuity lines strengthens, leading to an
improved accuracy in the upper bound solution of the slope stability coefficient (N_). With the combined influences of
factors such as the internal friction angle and slope gradient into consideration, the upper bound solutions of N_ obtained
with P6 outperform those from three-directional triangular meshes and Delaunay triangular meshes. The uniform mesh
generated by the P6 UBFEM in a single computational framework yields favorable results, facilitating batch processing
operations such as strength reduction upper bound analysis. Additionally, its application scope can be extended by
integrating it with adaptive mesh refinement techniques.
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