Accepted Manuscript

Weak Galerkin finite element method for Biot’s consolidation problem

Yumei Chen, Gang Chen, Xiaoping Xie

PII: S0377-0427(17)30450-8
DOI: http://dx.doi.org/10.1016/j.cam.2017.09.019
Reference: CAM 11299

To appear in:  Journal of Computational and Applied
Mathematics

Received date: 28 April 2015
Revised date: 1 August 2017

Please cite this article as: Y. Chen, G. Chen, X. Xie, Weak Galerkin finite element method for
Biot’s consolidation problem, Journal of Computational and Applied Mathematics (2017),
http://dx.doi.org/10.1016/j.cam.2017.09.019

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 proof before it is published in its final 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.


http://dx.doi.org/10.1016/j.cam.2017.09.019

Manuscript

Click here to view linked References

Weak Galerkin finite element method for Biot’s

consolidation problem * T8

Yumei Chen!, Gang Chen?, Xiaoping Xie?
1 College of Mathematics and Information, China West Normal University,
Nanchong, 637009, China
2 School of Mathematics, Sichuan University, Chengdu, 610064, China

Abstract

In this paper, a fully discrete weak Galerkin (WG) finite element
method is proposed to solve Biot’s consolidation problem, where weak-
ly defined gradient and divergence operators over discontinuous functions
are introduced. P;-P; (I > 1) finite element combination is used for the
displacement and pressure approximations in the interior of the elements,
and P;-P;—1 combination for the corresponding trace approximations on
the interfaces of the finite element partition. The existence and uniqueness
of the discrete linear system at each time step is derived, and error esti-
mates for the approximation of displacement and pressure are obtained.
Numerical experiments confirm the theoretical results and show that the
proposed WG method is capable of overcoming pressure oscillations.

1 Introduction

Let Q be a convex polyhedral domain in R%(d = 2,3) with boundary I' =
I'p Uy =T'5UTg, where meas(I'p) > 0 and meas(I'5) > 0. For t € (0,7,
we consider Biot’s consolidation problem [5]

-V Q2ue(u) +AV-ul)+Vp=£f in  Qx(0,71], (1.1)
V. Dyu— nﬁAp =g in Qx(0,T] (1.2)
£
with the boundary conditions
u=0onTp, (2ue(u)+AV-ul—pl)n=pGon 'y, (1.3)
p=0onTp, in-n:7onI‘N (1.4)
Ui

and the initial condition

V-u(0)=0 in Q. (1.5)
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