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On the Calculation of the Variation of the Groundwater Table

due to the Reclamation by Filling-up in the Coastal Region
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Fig 1

Diagrammatic representation of the groundwater table in the coastal region
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Graphical representation of numerical calculation for some examples
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Summary

Many problems with reclamation by filling-up occur frequently in the coastal region.
Some of them are caused by the variation of the groundwater table.

To solve them, the first it should be known the pattern and the variation of the
groundwater table after being reclaimed. So, a method is necessary for analysing the
variation. Some formulas have, so far, been proposed to analyse the variation. = These fit
in general cases but these do not always suit the case in question.  So, the author derived
a useful formula and showed some examples with numerical calculation. Also the result
of calculation was tried to compare with others in the same case. The author’s method is
expressed in short as follows.

The principle to determine the groundwater table is to solve the basic equation (1.4)
being derived from Darcy’s law and the equation of continuty. Its solution is expressed
as a function

P 1
2 — = L v
2= (x+c+ = .ceax). (3.0)
The procedure of calculation is the following.
1) To make the system of equations (1) to (4') about constants in (3. 0) considering
the boundary conditions.

— E'Ci= K, (1)

bC, — BEC| — C, + E Cj= K, (2)
— EC{ — C; + E Cj= K, S (3)
—-Ci =K, (4)

G -G = K} (49

2) To solve the system of equations.
3) To apply the determined constants to (3.0).
4) To calculate z (or 2?) for any x using (3. O) ‘

Judging from the result of numer1ca1 calculatlon the method produces a good .approxi-
mation in spite of simple procedures. ‘

In other word the method developed by the author is practical to forecast the varia-
tion of: the groundwater table, that-is, it is possible to calculate z for # at any position
by the ‘m'e‘thod." This is. the most important character. The method is useful for planning
land reclamations. & ;
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