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Abstract : Many problems in geotechnical engineering, such as foundation deformation, groundwater seepage, seismic wave
propagation and geothermal transfer problems, may involve analysis in the ground which can be seen as extending to infinity.
To that end, consideration has to be given regarding how to deal with the unbounded domain to be analyzed by using
numerical methods, such as finite element method (FEM), finite difference method (FDM) or finite volume method (FVM). A
simple artificial boundary approach derived from the analytical solutions for transient radial seepage problems, is introduced.
It should be noted, however, that the analytical solutions used to derive the artificial boundary are particular solutions under
certain boundary conditions, such as constant hydraulic head at the origin or constant pumping rate of the well. When dealing
with unbounded domains with unsteady boundary conditions, a more sophisticated artificial boundary approach to deal with
the infinity of the domain is presented. By applying Laplace transforms and introducing some specially defined auxiliary
variables, the global artificial boundary conditions (ABCs) are simplified to local ones so that the computational efficiency is
enhanced significantly. The introduced two local ABCs are implemented in a finite element computer program so that various
seepage problems can be calculated. The two approaches are first verified by the computation of a one-dimensional radial flow
problem, and then tentatively applied to more general two-dimensional cylindrical problems and plane problems. Numerical
calculations show that the local ABCs can not only give good results for one-dimensional axisymmetric transient flow, but also
applicable for more general problems, such as axisymmetric two-dimensional cylindrical problems, and even more general
planar two-dimensional flow problems for well doublet and well groups. An important advantage of the latter local boundary is
its applicability for seepage under rapidly changing unsteady boundary conditions, and even the computational results on the
truncated boundary are usually quite satisfactory. In this aspect, it is superior over the former local boundary. Simulation of
relatively long operational time demonstrates to certain extents the numerical stability of the local boundary. The solutions of
the two local ABCs are compared with each other and with those obtained by using large element mesh, which proves the
satisfactory performance and obvious superiority over the large mesh model.
Keywords : transient seepage, unbounded domain, artificial boundary condition, numerical simulation
Conference Title : ICGEG 2017 : International Conference on Geotechnical Engineering and Geomechanics
Conference Location : Rome, Italy
Conference Dates : September 18-19, 2017

World Academy of Science, Engineering and Technology
International Journal of Geotechnical and Geological Engineering

Vol:11, No:09, 2017

O
pe

n 
Sc

ie
nc

e 
In

de
x,

 G
eo

te
ch

ni
ca

l a
nd

 G
eo

lo
gi

ca
l E

ng
in

ee
rin

g 
Vo

l:1
1,

 N
o:

09
, 2

01
7 

pu
bl

ic
at

io
ns

.w
as

et
.o

rg
/a

bs
tr

ac
ts

/6
62

66
.p

df

ISNI:0000000091950263International Scholarly and Scientific Research & Innovation 11(09) 2017 1

https://publications.waset.org/abstracts/66266.pdf

