
Author’s Accepted Manuscript

Numerical simulation of electro-osmotic
consolidation coupling non-linear variation of soil
parameters

Wu Hui, Liming Hu, Qingbo Wen

PII: S0098-3004(17)30240-6
DOI: http://dx.doi.org/10.1016/j.cageo.2017.03.002
Reference: CAGEO3918

To appear in: Computers and Geosciences

Received date: 14 April 2016
Revised date: 25 February 2017
Accepted date: 1 March 2017

Cite this article as: Wu Hui, Liming Hu and Qingbo Wen, Numerical simulation
of electro-osmotic consolidation coupling non-linear variation of soil parameters,
Computers and Geosciences, http://dx.doi.org/10.1016/j.cageo.2017.03.002

This is a PDF file of an unedited manuscript that has been accepted for
publication. As a service to our customers we are providing this early version of
the manuscript. The manuscript will undergo copyediting, typesetting, and
review of the resulting galley proof before it is published in its final citable form.
Please note that during the production process errors may be discovered which
could affect the content, and all legal disclaimers that apply to the journal pertain.

www.elsevier.com/locate/cageo

http://www.elsevier.com/locate/cageo
http://dx.doi.org/10.1016/j.cageo.2017.03.002
http://dx.doi.org/10.1016/j.cageo.2017.03.002


1 
 

Numerical simulation of electro-osmotic consolidation coupling non-linear variation 

of soil parameters  

 

Hui WU PhD, Postdoctoral Research Associate
1
, Liming HU PhD, Associate Professor

*
, Qingbo 

WEN PhD, Associate Professor
2
 

 

State Key Laboratory of Hydro-Science and Engineering Department of Hydraulic Engineering 

Tsinghua University, Beijing 100084, P. R. China 

 

hui-wu@mail.tsinghua.edu.cn 

gehu@tsinghua.edu.cn H 

wenqb@mail.tsinghua.edu.cn 

 
*
Corresponding author. Tel.: 86-10-62797416; fax: 86-10-62773576;   

 

ABSTRACT 

Electro-osmotic consolidation is an effective method for soft ground improvement. A main 

limitation of previous numerical models on this technique is the ignorance of the non-linear 

variation of soil parameters. In the present study, a multi-field numerical model is developed 

with the consideration of the non-linear variation of soil parameters during electro-osmotic 

consolidation process. The numerical simulations on an axisymmetric model indicated that 

the non-linear variation of soil parameters showed remarkable impact on the development of 

the excess pore water pressure and degree of consolidation. A field experiment with complex 

geometry, boundary conditions, electrode configuration and voltage application was further 

simulated with the developed numerical model. The comparison between field and numerical 

data indicated that the coupling of the non-linear variation of soil parameters gave more 

reasonable results. The developed numerical model is capable to analyze engineering cases 

with complex operating conditions. 
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