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An Artificial Recharge Test and Its Numerical Simulation
for the Analysis of Seepage in the Songsanri
Tomb Site of Kongju
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An artificial recharge test was performed to analyze the source of seepage observed inside the
Songsanri tombs of Kongju during the rainy season. In order to simulate the test, a two-dimensional
unsaturated groundwater flow model was developed. By the measured water level variation in the
observation wells and in the artificial water tank, the model was calibrated to estimate the model
parameters such as fitting parameters in the constitutive relations( z and @ ), the saturated volumetric
water content, the residual volumetric water content, and the saturated hydraulic conductivity. Using
the calibrated parameters, the recharge test was simulated. The results of the test and simulation show
that the major source of the seepage is the downward groundwater flow through cracks in the
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protection layer above the tombs. It was also analyzed by the steady state simulation that, with a
perfect protection layer, a long-term precipitation could cause only 109 increase of the effective
saturation around the north side of the Muwyong royal tormnb by infiltration of the unsaturated
groundwater from the North. Therefore, it is concluded that the most urgent protection plan for the
tombs with respect to seepage is to recorjmtmct an effective waterproof-layer rather than a trenched

drainage system.
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Fig. 1. Location map of 3 boreholes and the water tank in the Songsanri tomb site (modified

from Suh and Park, 1997).
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Fig. 2. Cross-sectional map of the Songsanri
tomb site from 3 boreholes.
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Fig. 3. Water level variation during the slug
test for (a) BH-2 and (b) BH-3.
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Fig. 4. Water level fluctuations of 3 boreholes
in response to precipitation (modified
from Sub and Park, 1997).
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Fig. 5. Installation of the artificial water tank :

(c) completing the water tank, and (d)
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(a) planting a plywood, (b) connecting plywoods,
injecting fire-water,
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Fig. 9. Water level variations measured in 3
boreholes during the test.
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Fig. 10. A schematic diagram showing the
location of the wetting front during
the test.
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