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Application of Differential Transform Method for Solving
Free-Surface Seepage Problem of One-Dimensional Porous
Media

ABSTRACT

Several numerical methods, such as finite difference, finite volume, finite element, and so en, have been utilized to
solve the problem of the free surface seepage in one-dimensional and two-dimensional domains. The governing
equation of the seepage problem in porous media is the well-known Laplace equation. The finite difference and finite
element methods are based on meshing the desired surface and obtaining the head values at'this level; and repeating this
process until convergence is reached. In this paper, a new method is proposed to selve the one-dimensional free-surface
seepage problem in one-dimensional water column based on the Taylor-series expansion, entitled Differential
Transform Method (DTM). It should be mentioned, up to now, DTM is employed to solve the various form of
differential equations, but it has not been used in seepage problems. For some verification purposes, the obtained results
are compared with the well-known finite difference ‘method, and the good agreement is observed. Moreover, the
analytical solution of the problem is attained by the use of mathematical‘techniques and it is reported in the paper as an
appendix. Also, according to the results, it can be said that.the DT MgSolution is more stable than the extended pressure
and the analytical methods, and this prevents the occurrence of calculation errors in.the lengthening of the calculation
process.

KEYWORDS

Differential transform method, porous media, Laplace equation, free surface seepage, extended
pressure method.
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