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ABSTRACT: The majority of domestic streams and rivers including the urban areas have frequently been subjected
to the river maintenances including channel straightening and reclamation for the purposes of flood prevention
and river compartment area. However, groundwater flow in the riparian areas has been influenced by the
depositional environment of the aquifer and abandoned channels. In Daejeon, the abnormal fluctuation of
groundwater levels was identified during the subway construction crossing the Yudeung-cheon. This study
analyzed the cause of the abnormal event through field hydraulic tests and paleotopographic analysis, and utilized
the groundwater modeling to study the cause and suggest the technical measures. The study results indicate that
the distribution of abandoned channels affects continuously the present groundwater distribution and flow system.
Thus this study is to suggest the analysis of paleotopography and abandoned channels are the important investigation
items for groundwater development in the riparian area.
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Fig. 1. (a) Regional of (b) site maps of the study area.
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Fig. 2. Geographic view of the study area.
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Fig. 3. Geological map of the study area. The geologic
map is modified from Lee, et al. (1980).
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Fig. 4. (a) Old and (b) present topographic maps of the study area.
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Fig. 5. Location of (a) investigation and (b) pumping test wells. Field activity photos of (¢) measurement of ground-
water level and (d) measurement of flow direction and rate.
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Table 1. Results of drilling investigation in the study site.

e

4~6mUe=2 F

Stratigraphic thickness (m)

Investigation Alluvial laver Groundwater
wells Buried layer : Y Alluvial thickness level (GL. -m)
Silty sand Sandy gravel
PW-1 1.2 unconfirmed unconfirmed 6.5 4.02
Percussion OW-1 1.5 unconfirmed unconfirmed 6.3 4.04
drilling  Ow-2 1.2 unconfirmed unconfirmed 6.0 4.06
OW-3 1.0 unconfirmed unconfirmed 5.0 3.77
BH-1 1.3 2.9 1.6 4.5 3.7
BH-2 2.0 2.8 1.0 3.8 5.5
Rotary - “py 375 - 40 40 5.9
drilling
BH-4 2.0 4.0 - 4.0 4.5
BH-5 3.8 - 4.5 4.5 4.3
Table 2. Results of pumping test.
Well Initial ground Pumpmg rate Drawdown Hydraulic Storage
number water level (GL.-m) (m /day) water level (m) conductivity (m/sec) coefficient
PW-1 4.02 10.5 2.73 3.76x10° 0.1482
(Pumping well)
OW-1 -6
(Observation well) 4.04 10.0 2.88 6.50x10 0.1196
OW-2 -6
(Observation well) 4.06 10.0 3.72 3.02x10 0.1793
OW-3 -6
(Observation well) 3.77 20.0 3.05 3.51x10 0.0297
Table 3. Groundwater flow directions and rates in the study area.
Experiment Initial groundwater level Test depth Flow direction Flow rate
wells (GL.-m) (GL.-m) (°) (cm/day)
5.0 inaccessible inaccessible
6.0 41.3 1.73
OW-1 4.04
7.0 58.0 6.91
8.0 94.8 10.37
4.0 49.92 1.73
OW-3 3.77 5.0 78.0 3.46
6.0 67.9 3.46
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Fig. 6. Temporal changes in groundwater level of (a) PW-1, (b) OW-1, (c) OW-2 and (d) OW-3 through recovery test.
(e) Hydraulic conductivity in the experiment wells. (f) Box plot of hydraulic conductivities in hydraulic test methods.
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Table 4. Groundwater levels in the vicinity of the study area.

Observation well Measurement date Groundwater level Well diameter Well depth Measurement
number (mm.dd.yyyy) (GL.-m) (mm) (m) location

OB-1 11.24.2005 6.61 200 80 Han* bank

zone-1  OB-2 11.23.2005 6.84 65 30 Yong* post office
OB-3 11.23.2005 5.92 200 70 Seo* police office
OB-4 11.24.2005 423 150 70 Jae* bank
OB-5 11.24.2005 4.16 200 100 Sun* Church

zone-2 56 11.23.2005 4.19 100 80 Yong* dong office
OB-7 11.23.2005 4.67 65 50 Dae* car wash
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Fig. 8. (a) Schematic diagram of configuration of construction structures in the study area. (b) Temporal changes
in groundwater levels at BH-1 and BH-2 and rainfall rate.
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(Anderson and Woessner, 1992). A7 A<
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6. 2 E

Fohwi AR R4t AuEold A 2R
191212) o] 93] JFS W BAZHA Y o1
WSk g B glom, sl o5 34T 7ot
2ol thit AR B sk g @ el B4
of| th3t A B E Al F3 rh(Lee 2011). E3F Fl%
ol b= A3 4 4o gt 4% FaliAx
Tt 42 SHE AA sPRE H F=2, 35 Al
Al 5 oHAo A Y 4 #2F EAS HIT 4 e
™(Dury, 1965; Rotnicki, 1983; Page and Nanson,
1996; Page et al., 1996), o] = ¢HA| o] & |l

Table 5. Measured groundwater levels in the observation wells before and after the installation of the artifact.

Before installation of the artifact

After installation of the artifact

Observation Base level Annual average Average ground- Annual average Average ground-
well groundwater ~ water level in the  groundwater  water level in the
level rain season level rain season
BH-1 Elevation level (m) 43.99 45.50 ~46.08 4238 ~42.44 42.84 ~43.11
(zone-1)  Ground level (-m) 2.25 3.80~3.95 3.80 ~3.95 3.133.28
BH-2 Elevation level (m) 42.99 4441 ~44.74 42.44 ~42.51 42.89 ~42.96
(zone-2)  Ground level (-m) 3.40 1.50 ~ 1.65 3.73~3.87 3.28 ~3.43
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Fig. 13. Spatial distribution of groundwater levels and groundwater flow in the study area (a) before the installation
of Stone filled drain and (b) after the installation of Stone filled drain.
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