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In general, water-saturated silt or clay alluvium is characterized with relatively low-resistivity. Thus we often
encountered the problem that such a low-resistivity layer is misguided to be good aquifer of high-permeability and
low-resistivity in the development of groundwater. This research was conducted with an emphasis on the identifi-
cation of saturated silt or clay layer from the aquifer by performing the laboratory experiment of IP and resistivity
methods on the various materials consisting of alluvium aquifer. Silt or clay layer is found to be characterized with
the higher chargeability zone, compared to the sand layer. Regarding the mixture of sand and clay, the higher clay
volume, the lower resistivity and the higher chargeability. Subsequently chargeability decreases.
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Table 1. Data acquisition parameters for the experiments.

Menu Operational setting

Mode resistivity/IP
Array type resistance

Time constant 2 second

Stack cycle 2 cycle
Maximum voltage 200 V

Set max current 10 mA

Set accuracy 20 %

Table 2. Contents of soil samples for the Experiment-1.

Sample ) Contents (%)
. . Meaterials
Fig. 1. Soil sampler and cables. No. Clay Silt Sand
p1 P2 SO}]*). cl‘ay 100 0 0
(@) . Soil-2 silt 0 100 0
Soil-3 sand 0 Y 160
- Soil-4 clay -+ silt 50 50 0
m| C1 Soils Q Soil-5 silt + sand 0 50 50
Soil-6 clay + sand 50 0 50
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measurement of cm: (a) plan view and (b) front view. Cl1, v A A 2AALL ) 2 Yk
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Fig. 3. Grain-size distribution curve of soil samples.
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Fig. 4. Photographs of soil samples: (a) soil-1 (clay), (b)
soil-2 (silt), and (c) soil-3 (sand).
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Table 3. Contents of soil samples for the Experiment-2.

Volume (cm®)

Sample Contents (%)
No. Sand Clay Sand Clay
Soil-1 500 0 100 0
Soil-2 500 100 83.3 16.7
Soil-3 500 200 714 28.6
Soil-4 500 300 62.5 375
Soil-5 500 400 556 44.4
Soil-6 500 500 50.0 50.0
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Fig. 5. Photographs of soil samples for the Experiment-3: (a)
soil-3 (clay thickness : 6.5 cm), (b) soil-5 (clay thickness :
11.2 cm), and (c) soil-7 (clay thickness : 16.4 cm).

Table 4. Contents of soil samples for the Experiment-3.

Sample Thickness (cm) Contents (%)
No. Clay Sand Clay Sand
Soil-1 0.0 22.0 0 100
Soil-2 2.7 19.3 12.3 87.7
Soil-3 6.5 15.5 29.5 70.5
Soil-4 8.6 13.4 39.0 61.0
Soil-5 11.2 10.8 50.9 49.1
Soil-6 13.5 8.5 61.4 38.6
Soil-7 16.4 5.6 74.5 25.5
Soil-8 22.0 0 100 0
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Fig. 6. Photographs of soil samples for the Experiment-4: (a)
soil-2 (clay thickness : 2.8 cm), (b) soil-4 (clay thickness :
8.6 cm), and (c) soil-6 (clay thickness : 17.5 cm).
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Table 5. Contents of soil samples for the Experiment-4.
MEN _?_E_gg:gl s} Sample Thickness (cm) Contents (%)
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Fig. 7. (a) Resistivity and (b) chargeability curves of soil samples with variation of water contents.
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Fig. 8. Resistivity and chargeability curves with variation
of clay contents.
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