F30& 3
20194 6 A

K BE IR Ok TR AR AR

Journal of Water Resources & Water Engineering

Vol.30 No.3
Jun. ;2019

DOI:10. 11705/j. issn. 1672 —643X.2019. 03. 36

371 76 72 M 0 28 ME AR IR 53 47 K PR SR 5

FE, AR, ZE, R

(BRI TR S TR B, mf BLH 650500)
B ASURUE TR RSSO T A — U R AR R BR AT L FREEE A BROC B S AR AR L 7
BEE GRS E M . H e ST A =B A FR AT T, SRS AR AR 1 B E PG [ I i 2 A H i
MU AL AT B TCIBYETR Sh 2 s A A AN BT 3 AR F OB VR AT 2 37, O th ) SR MR A 2 AR S
P pRE, AR T TORRE W 23 9 BRVE B USSR 3 o 0 A5 F) 10 A gk, 753 30 Sk 870 R AR 5 P 20 A 540 A PR A
A2 R B BB SARRL I RIRPU , 55 70 1 R AT 5 2 80 S S R 18T B S BT T2 IR B 45 I &R
X TR AR RE T A R M L
REEIA) . SEGURUE N ERRE AROTEEG e Ee; wa R
FE S35 TV551.4; TU753 CERARIRAD: A XEHS: 1672-643X(2019)03-0230- 07

Research on upper bound method of plastic limit
analysis for excavation stability

LI Ze, HU Zheng, PENG Pu, LIU Yi
(Faculty of Civil Engineering and Mechanics ,Kunming University of Science and Technology , Kunming 650500, China)

Abstract: Evaluating the excavation stability is important in excavation support design. In this paper, the
stability of excavations is studied by combining the upper bound theorem, finite element discretization and
mathematical programming method. First, the triangular finite element is used to disperse the soil of ex-
cavations. Then according to the upper bound theorem, kinematically admissible velocity fields are estab-
lished to satisfy the plastic flow constraint conditions of velocity discontinuities for common side, the plas-
tic flow constraint conditions of triangular finite elements and the velocity boundary conditions. The objec-
tive function is established based on the internal and external energy balance equation, then the upper
bound method mathematical programming model for excavations analysis are established. By solving the
mathematical programming model with the help of optimization algorithm, the upper bound solution of the
ultimate load and safety factor can be obtained. Finally, the effects of soil shear parameters, the depth of
retaining structure and excavation depth on the overall stability of excavations are analyzed.

Key words: excavation stability; upper bound method; finite element discretization; mathematical pro-
gramming theorem; safety factor
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