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Abstract

The Swedish weight sounding test (thereafter, called SWS test) is widely used as a research method to
evaluate residential sites. The advantage of the SWS test is the possibility to evaluate the bearing capacity of
residential sites. In particular, by continuous measurement, it is relatively easy to capture boundary formation.
On the other hand, a disadvantage of the SWS test is for determining soil and groundwater level. The
determination of soil is based on the experience of the operator. Information only obtained from the results of
the SWS test is insufficient to evaluate the residential ground. If it is possible to incorporate the determination
method of the soil by electrical resistivity using SWS test holes, a lot of additional information will be gained.
As an ideal strategy, the electrical logging method by connecting the electrode to the SWS test hole is effective.
As a basic investigation, the authors attempted to clarify the evaluation method of soil fine fraction content by
using electrical resistivity using a sample soil of 57 types of laboratory experiments. We also revealed the size
effect that the measurement hole provided in the soil gives to the electrode diameter. Further, in situ testing by
filling the pores of the natural ground potassium chloride solution was to verify the validity of the estimate

equation by the electrical resistivity.
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Table 1 Soil specimen properties
Water . P, P . L.
Density Liquid limit | Plastic limit Grain size composition (%)
content
No. Sample Type of soil . . . . Ip Granule Coarse | Medium Fine sand Silt Clay Remarks
) (gen’) Wi (%) We%) minutes sand §and minutes fraction
minutes | minutes
1 Kasaoka Clay:Keyisasand No.7 10:0 [35.7 2.42 60.0 19.0 41.0 0.0 0.0 0.1 5.0 46.3 48.6 Experiments of the
2 Kasaoka Clay:Keyisasand No.7 9:1 33.9 2.66 61.0 27.7 333 0.0 0.0 0.6 0.1 53.4 459 measurement hole has
3 Kasaoka Clay:Keyisa sand No.7 8:2 31.3 2.72 52.4 19.7 32.7 0.0 0.0 0.8 18.1 42.1 39.1 on the electrical
4 Kasaoka Clay:Keyisa sand No.7 7:3 31.6 2.76 46.5 19.5 27.0 0.0 0.0 1.6 28.7 36.5 332 resistivity
5 Compost Kasaoka Clay :Keyisa sand No.7 6:4 23.3 2.60 41.6 16.1 25.5 0.0 0.0 1.2 35.5 30.2 33.1 (No.1~No.7)
6 artificial Kasaoka Clay:Keyisa sand No.7 5:5 23.6 2.75 35.8 14.0 21.8 0.0 0.0 1.9 43.3 26.1 28.7 Experiments on the
7 Kasaoka Clay:Keyisa sand No.7 4:6 19.5 2.62 31.4 12.8 18.6 0.0 0.0 3.4 50.1 20.9 25.7 evaluation of soil fine
8 Kasaoka Clay:Keyisa sand No.7 3:7 19.7 2.63 27.4 12.9 14.5 0.0 0.0 4.7 58.0 17.0 20.2 fraction content by
9 Kasaoka Clay:Keyisa sand No.7 2:8 24.6 2.54 - - - 0.0 0.0 4.6 66.4 13.3 15.7 electrical resistivity
10 Kasaoka Clay:Keyisa sand No.7 1:9 21.3 2.68 - - - 0.0 0.0 6.6 73.9 8.0 11.4 (No.1~No.I1)
11 Kasaoka Clay:Keyisa sand No.7 0:10 |18.3 2.55 - - - 0.0 0.0 5.5 85.5 39 5.1
12 Sandy soil 224 2.72 - - - 3.2 4.1 21.4 65.4 59
13 Sandy soil 26.0 2.69 - - - 0.4 0.3 31.2 61.2 6.9
14 Clay 61.0 2.66 - - - 0.0 0.0 0.7 22.3 52.2 24.8
15 Clay 106.4 2.57 - - - 0.8 0.2 0.3 1.8 35.3 61.6
16 Clay 52.1 2.64 - - - 0.4 0.4 1.0 28.6 48.0 21.6
17 Clay 41.4 2.66 - - - 0.1 0.1 0.3 62.7 29.4 7.4
18 Sandy soil 23.0 2.67 - - - 1.6 1.7 36.4 50.2 10.1
19 Sandy soil 31.6 2.7 - - - 0.0 0.0 13.6 79.3 7.1
20 Sandy soil 329 2.72 - - - 0.0 0.0 5.4 89.3 53
21 Sandy soil 47.1 2.68 - - - 0.0 0.0 4.4 62.3 23.0 | 10.3
22 Sandy soil 30.6 2.72 - - - 0.0 0.0 1.2 83.8 9.9 [5,1
23 Sandy soil 32.7 2.72 - - - 0.0 0.1 17.9 76.1 5.9
24 Sandy soil 44.6 2.69 - - - 0.0 0.0 3.9 59.1 25.3 11.7
25 Sandy soil 48.2 2.68 - - - 0.0 0.0 5.1 55.5 253 14.1
26 Sandy soil 40.7 2.69 - - - 0.0 0.0 12.9 56.1 21.0 10.0
27 Clay 27.3 2.7 - - - 0.4 0.3 0.2 1.6 88.5 9.0
28 Sandy soil 19.7 2.694 - - - 0.0 1.5 30.1 65.8 2.6 Experiments on the
29 Sandy soil 21.0 2.691 - - - 0.0 0.8 273 68.3 3.6 evaluation of soil fine
30 Sandy soil 22.8 2.689 - - - 0.0 0.2 19.3 76.0 4.5 fraction content by
31 Sandy soil 24.7 2.687 - - - 1.8 59 34.7 43.1 9.4 |5,1 electrical resistivity
32 Sandy soil 16.7 2.72 - - - 8.2 7.6 30.2 42.5 11.5 (No.12~No.48)
33 Sandy soil 28.5 2.72 - - - 0.0 0.0 0.8 81.1 12.9 5.2
34 [Natural Clay 59.6 2.65 - - - 5.0 4.4 11.4 26.3 22.5 30.4
35 |soil Sandy soil 48.9 2.68 - - - 4.4 3.7 9.7 47.5 14.2 20.5
36 Sandy soil 39.2 2.68 - - - 0.2 0.3 1.1 74.4 153 8.7
37 Sandy soil 68.6 2.64 - - - 2.3 0.7 0.8 8.3 51.3 36.6
38 Sandy soil 34.7 2.69 - - - 0.0 0.0 5.3 79.4 8.1 7.2
39 Sandy soil 31.2 2.69 - - - 1.6 1.3 4.0 83.7 9.4
40 Sandy soil 30.3 2.69 - - - 0.3 22 6.4 88.1 3.0
41 Sandy soil 27.4 2.68 - - - 0.2 0.6 20.9 71.0 7.3
42 Sandy soil 21.9 2.83 - - - 0.0 0.0 8.7 86.8 4.5
43 Sandy soil 25.7 2.68 - - - 0.2 1.1 28.4 63.6 6.7
44 Sandy soil 33.1 2.63 - - - 0.4 1.5 9.0 65.7 12.2 11.2
45 Sandy soil 25.9 2.71 - - - 0.4 0.2 13.9 55.0 232 7.3
46 Sandy soil 21.8 2.8 - - - 1.2 1.1 32.7 40.7 16.1 8.2
47 Clay 53.3 2.55 - - - 0.6 1.3 3.1 4.6 47.9 42.5
48 Sandy soil 21.6 2.75 - - - 0.0 0.0 40.8 47.2 7.4 4.6
49 Clay 40.4 24 82.4 61.7 20.7 0.0 6.7 17.8 13.7 48.6 13.1
50 Clay 42.2 24 108.9 71.5 37.4 0.0 6.1 16.6 11.2 49.0 17.0
51 Clay 81.0 2.7 113.9 62.8 51.0 0.0 9.6 20.4 9.1 532 7.7
52 Clay 99.1 2.8 134.3 83.7 50.6 0.0 1.3 5.7 2.9 71.5 18.6 Situ test
53 Clay 93.9 2.8 133.8 79.4 54.4 0.0 2.4 7.2 7.1 74.1 9.2 (N0.49~No.57)
54 Clay 87.3 2.7 120.3 66.2 54.1 0.0 0.1 0.5 2.0 80.3 17.0
55 Clay 84.9 2.7 125.0 67.0 58.0 0.0 0.0 0.2 0.3 85.6 13.9
56 Clay 84.0 2.8 116.5 60.3 56.2 0.0 0.0 0.3 1.3 81.3 17.0
57 Clay 72.1 2.8 - - - 0.0 0.0 0.2 0.9 86.6 12.4
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Table 4 Value of a and b

Pore water type a b
KCL solution of 0.001N 0.0529 -1.2062
KCL solution of 0.005N 0.3339 -1.3537
KCL solution of 0.0IN 0.6914 -1.425

KCL solution of 0.1N 17.704 -1.543
KCL solution of IN 44.629 -1.699
Tap water 0.0319 -1.2054

Pure water 0.0739 -1.209
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