$45% H S5 " L T

o Vol.45 No.5

2023 £ 5H Chinese Journal of Geotechnical Engineering May 2023

DOI: 10.11779/CJGE20220317

ETARCEOEOR S BITa B MR 75 0A

XEE, BAG X2, TREE?, BALK?, FEa!
(1. BEMRBE T RZ AR G@ M TSR, 778 Bk 541004; 2.t REEHIERRLE 5 TSR, W& M 510275,
3. P RFEARTRESERE, TR I 510275)

T . HIBMEIE ST ECERRITE R s - TR AR TR R 1) B A BO& R —, (R e SR .
fink R0 22 JoE AR T 56 42 20% e B B AR (R AR 3 o it — 5 i B AT S IR AR R 8 [ R, 7E) X Hellinger-Reissner (GHR)
Aoy JEER A b, B AR BUR A R - GO I = A= ARG, TE R SNIE AT Mohr-Coulomb
J AR D 2% PF T 5 A 0 e 8 o AR A D b £ — BRI T 8, e 285 — PR R o 2% 2 A A2 TR %A 5 N3 3
A 0 AT ) I HE R 10 R, R v ) S A R R S AT R A B KR T R T e TR R
0 L ) R (BB AT G SRR FIEIETT AR WSRO 7 A TAR G510 s = IR A 5T,
KHEIR): PRMVERI RN, CRVHERLRI: W RN NARTR G G RGORTIE IS

FESES: TU43 XHRFRIRAD: A XEHS: 1000-4548(2023)05-1045-09

EEBN: XNEHEW979— ), B, B+, EFENFEE - TEEME T E 775 &I K% A A E-mail:

celiuft@glut.edu.cn.

Elastoplastic second-order cone programming based on mixed elements
using a two-level mesh repartitioning scheme

LIU Fengtao', ZHOU Xiwen?, ZHANG Chengbo?, DAI Beibing®’, MO Hongyan'
(1. College of Civil Engineering and Architcture, Guilin University of Technology, Guilin 541004, China; 2. School of Earth Science and

Engineering, Sun Yat-sen University, Guangzhou 510275, China; 3. School of Civil Engineering, Sun Yat-sen University, Guangzhou

510275, China)

Abstract: The mathematical programming approach of elastoplastic incremental analysis is one of the effective ways to analyze
deformation and strength problems in geotechnical engineering and has unique advantages in dealing with the complex
problems such as non-smooth yield surface, contact conditions and multi-surface plasticity. To further simplify the
computational framework and overcome the volumetric locking, a novel mixed constant stress-smoothed strain three-node
triangle element with a two-level mesh repartitioning scheme is proposed to discretize the generalized Hellinger-Reissner (GHR)
variational principle, the boundary value problem of elastoplastic problem can be reformulated as a conic programming
problem under the constraint of the associated flow rule, and the cohesive-frictional contact condition is treated as a set of conic
constraints and introduced into the conic programming problem of the elastoplastic incremental analysis. Then, an efficient
primal-dual interior point algorithm is used to solve it. Finally, the proposed method is applied to two classical geotechnical
engineering problems. The results show that the new method is superior to the traditional mixed six-node triangular element in
terms of the computational efficiency, convergence and accuracy.
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