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SUTHEE TRAIVIVATANA : FINITE ELEMENT METHOD FOR ANALYSIS OF
MOISTURE CONTENT IN POROUS MEDIA. THESIS ADVISOR : PROF. PRAMOTE
DECHAUMPHAI Ph.D. 102 pp. ISBN 974-17-4271-1.

In this thesis, the Galerkin finite element method for unsteady two-dimensional moisture
movement in saturated soils and unsaturated soils of the standard head-based form according to the
Richards' equations is presented. The corresponding finite element equations are derived for both the
cartesian and cylindrical coordinate systems from the set of partial differential equations which

satisfy the law of conservation of mass and the Darcy's law.

Discretization of the flow domain is obtained by using triangular finite elements with linear
shape functions. Moisture movement in saturated soils is governed by linear differential equation and
moisture movement in unsaturated soils is governed by nonlinear differential equation. The Picard
iterative metiiod is employed for solution. Time integration is performed by using the finite

difference backward Euler scheme.

The finite element program is verified by comparing the results from several flow probfems
of which exact solutions, analytical solutions, experimcntal results, or numerical results are available.
Fine grid spacings may be required to effectively capture sharp moisture fronts, as well as small time
step is needed to avoid the solution instability for more complex problems. The results demonstrate
the efficiency of the finite element method proposed in this thesis. Then this computer program is
used to study the moisture movement in stupa of Chedi Wat Pansat, which located in Chiangmai
Province. The result shows high moisture content on the top and around the surface of the stupa,
which will cause major deterioration. These datas will use for conservation of monuments in thailand

later.



