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Site Characteristics Around the Gongsansung Circular Pond in Gongju
Based on the Seismic Methods

Jinyong Oh'* and Mancheol Suh'?

'Nondestructive Research Lab. Cultural Property (NRLCP), Kongju National University, Kongju 314-710, Korea
Department of Geoenvironment, Kongju National University, Kongju 314-710, Korea

We applied the seismic method to investigate the site characteristics around the Circular Pond (top diameter 7.3
m, bottom diameter 3 m, and depth 4.78 m) at the Ssangsujung Park within the Gongsansung in Gongju. Previous
excavations for the cultural assets beneath the Ssangsujung Park disclosed the assumed site of the Palace of the
Beakje Dynasty and the Circular Pond containing the Bakje relics. We demonstrated that the seismic prospecting
can be applicable to delineate the underground structure around the cultural properties by the three kinds of seis-
mic approaches: walk-away test, conventional refraction method, and equal-distance refraction survey. The last
method which is designed by this work can detect the E-W variations of seismic velocity in the subsurface medium
across the Circular Pond on the basis of the difference of the P-wave arrival times between the 1-m-spacing 24
geophones and the corresponding 24 shots parallel with the geophone profile. From the combined results, promi-
nent three-layer velocity structure is observed around the Circular Pond. The bottom layer is interpreted as the base-
ment rock which is exposed near the SSangsujung whereas the upper layer with relatively lower velocities is
interpreted to be the artificial covering. The basement depth beneath the Circular Pond is deeper than the norhern
area. The western basement of Circular Pond has the thicker weaker layer compared with the eastern part. Thus, the
middle layer could be constructed as the artificial foundation during the Beakje Dynasty. Consequently, the Kong-
sansung Circular Pond is possibly built upwardly rather than digging.

Key words : site characteristics, Kongsansung Circular Pond, Beakje relics, seismic method, equal-distance refraction
survey
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Fig. 1. Location map of the study area.

(a)
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(b)
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Fig. 2. Gongsansung Circular Pond with (a) plane view
and (b) cross section unfolded by the early excavation
(modified from Ahn and Lee, 1987).
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Fig. 3. Configuration of the survey lines. Seismic surveys are divided into two groups. One is for the walkaway test and the
other is consisted of one geophone line and four shot lines. Gongsansung Circular Pond is located between the geophone

line and the southern shot line.
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Fig. 4. Field record of upper 0.07s after the walkaway test.
Neither filtering nor automatic gain control is applied.
First arrivals (thick lines) indicating three apparent
velocities can be interpreted as the possible three-layer
horizontal structure (in box). See Fig. 3 for the location.
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Fig. 6. Five shot gathers are selected for the refraction analysis. Bandpass filtering is applied for display purpose. See Fig.
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Fig. 7. Velocity structure beneath the geophone line based on the interpretation of five shot gathers of Fig. 6.
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Fig. 8. Common receiver point (CRP) gathers with
bandpass filtering for geophones 1 and 24 and the
interpretation of the first arrivals (thick lines). CRP gathers
1 and 24 are constructed by the western and eastern shots,
respectively. See Fig. 3 for location.
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24 from the northern and southern shots. True amplitude
display without filtering. See Fig. 3 for location.
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