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Analysis of Balanced Geostress Based on Method of
Killing Activating Elements in ABAQUS

XTAO Guofeng, MA Siqi, LIU Yang, ZHANG Xingrui, FAN Qinglai
(Institute of Offshore Geotechnical Engineering, Ludong University, Yantai, Shandong 264025, China)

Abstract; The initial ground stress is an essential part of the numerical simulation of geotechnical engineering, and the
balance effect of the initial ground stress has significant impacts on the subsequent numerical analysis. The software
ABAQUS can provide a number of methods for initial ground stress balance, however, due to various geotechnical engi-
neering materials and complex working conditions, not all conventional methods can meet the requirements of initial
ground stress balance. Aiming at the bucket soil interaction in sand with hardening behavior, the Mohr-Coulomb elaso-
plastic constitutive model in ABAQUS is improved by redevelopment through user subroutine interface, so that the pres-
sure dependence of modulus of sand with the variation of average principal stress can be modeled. Then based on the
function of killing activating elements in the software, a two-step balance method is proposed. In the method, the con-
tact between the bucket and soil is constructed step by step to better simulate the actual response of the foundation in
the bucket-soil interaction process. The results show that the in-situ stress balance effect of the two-step balance meth-
od is obviously better than that of the conventional automatic balance method, which can provide reference value for
other similar simulation.
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