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Consistency Analysis of Intermediate Soil Based on the Fines Contents
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ABSTRACT : Ground investigation and result analysis generally used to examine all sorts of structures’ subsidence or stability can
be classified into sandy soil and cohesive soil, and analysis on the liquid limit of soil is utilized to evaluate the physical properties
of ground and types or technical behavior of soil. The most widely used method to analyze liquid limit is Casagrande with which
liquid limit can be calculated relatively easily; however, it is fairly difficult to apply it to soil equipped with intermediate properties.
Therefore, concerning the properties of soil having the intermediate properties of sedimentary ground, this researcher mixed the clay
from Yangsan, Gwangyang, and Busan with sandy soil to make intermediate soil and then carried out the test of consistency limit
and also evaluated applicability by using the suggested formula of consistency revision. The sample of intermediate soil was the
mixture of clay and sandy soil, and to produce intermediate soil, the content (/) of fine soil was applied as 50%, 75%, or 100%.
Regarding the physical properties of intermediate soil, to maintain the properties of clay in the natural state, bentonite was added
at a fixed rate for controlling the properties of clay, and then, consistency was analyzed. By adopting the formula of consistency
revision suggested in advanced research, this author analyzed consistency based on the experiment and consistency based on the
suggested formula of revision. Also, about intermediate soil collected at the site, consistency based on the experiment and consistency
based on the suggested formula of revision were analyzed comparatively, and about intermediate soil collected, this researcher
analyzed particle size and calculated the content (#)) of fine soil to analyze intermediate soil in diverse conditions. Moreover, about
intermediate soil collected at the site, the suggested formula of consistency revision was applied to calculate the compression index,
and the compression index based on the experiment and the compression index based on the suggested formula were analyzed
comparatively to evaluate the applicability of the suggested formula.
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Table 1. Physical properties of sample

Division Cl 2 C3 S1 S2
LL (%) 483 74.9 78.4 29.2 27.5
PI 14.0 38.8 449 6.5 N.P
Gravel 0 0 0 2.2 7.0
Component | Sand | 25.8 12.4 1.6 73.4 82.1
(%) Silt 50.6 63.9 74.5 24.4 6.7
Clay 18.0 23.7 239 0 0
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Table 2. Physical properties of bentonite

G, W, (%) P, (%) J; USCS

P

2.21 198.8 333 165.5 CH

Table 3. Mixing ratio of sample

Mixing ratio (%)
No | Content Clay Sand B(e:r:?(})/n;te F,
Cl | C2|C3|Sl|S2
1 C1-S1-0 | 100 - 100
2 C1-S1-1 75 25 - 75
3 CI-S1-2 | 50 50 - 50
4 C1-S2-1 75 25 - 75
5 CI-S1-2 | 50 50 - 50
6 C2-S1-0 100 1:05 100
7 C2-S1-1 75 25 1:05 75
8 C2-S1-2 50 50 1:05 50
9 C2-S2-1 75 25 1:05 75
10 | C2-S2-2 50 50 1:05 50
11 | C3-S1-0 100 1:2 100
12 | C3-S1-1 75 | 25 1:2 75
13 | C3-S1-2 50 | 50 1:2 50
14 | C3-S2-1 75 25 1:2 75
15| C3-S2-2 50 50 1:2 50
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Table 4, Mixing ratio for 7, Value

Fine powder content (Z,) Clay (C), % Sand (S), %
50 50 50
75 75 25
100 100 0
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Table 5. Test result of intermediate soil

F G W, P
NO | Coment |0 | grenty | 0 | o0 |
1 C1-S1-0 100 2.70 48.3 343 14.0
2 C1-S1-1 75 2.69 36.5 21.3 15.2
3 C1-S1-2 50 2.68 23.8 154 8.4
4 C1-S2-1 75 2.65 38.9 23.6 15.3
5 C1-S2-2 50 2.62 26.3 15.5 10.8
6 C2-S1-0 100 2.66 115.5 44.7 70.8
7 C2-S1-1 75 2.64 81.6 30.4 51.2
8 C2-S1-2 50 2.62 55.2 21.6 33.6
9 C2-S2-1 75 2.69 78.6 25.8 52.8
10 C2-S2-2 50 2.62 574 31.3 26.1
11 C3-S1-0 100 2.63 171.0 444 126.6
12 C3-S1-1 75 2.69 120.7 354 85.3
13 C3-S1-2 50 2.63 80.2 29.1 51.1
14 C3-S2-1 75 2.65 125.8 359 89.9
15 C3-82-2 50 2.67 75.8 21.2 54.6
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Fig. 1. LL test result of low plasticity clay (C1)
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Table 6. Liquid limit by experiment of intermediate soil and suggestion

formula
NO Number F, Experiment LL Suggestion LL
of sample (%) Wy, (%) W, (%)
1 C1-S1-0 100 48.3 48.3
2 C1-S1-1 75 36.5 38.6
3 C1-S1-2 50 23.8 19.0
4 C1-82-1 75 38.9 38.6
5 C1-82-2 50 26.3 20.0
6 C2-S1-0 100 115.5 115.5
7 C2-S1-1 75 81.6 85.6
8 C2-S1-2 50 55.2 31.6
9 C2-82-1 75 78.6 85.6
10 C2-S2-2 50 57.4 325
11 C3-S1-0 100 171.0 171.0
12 C3-S1-1 75 120.7 124.5
13 C3-S1-2 50 80.2 41.6
14 C3-82-1 75 125.8 1244
15 C3-S2-2 50 75.8 31.2
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Table 7. Test result of in—situ soil

Site £ “ W P I
(%) (g/em?) (%) (%) !
65.0 2.68 38.6 19.2 19.4
FCl 91.0 2.67 53.8 26.0 27.8
85.6 2.72 62.8 23.6 39.2
70.2 2.70 39.8 20.5 19.3
92.0 2.64 79.9 30.7 49.2
94.0 2.66 82.8 32.8 50.0
F-C2 85.0 2.64 75.8 32.2 43.6
58.0 2.62 56.4 20.9 355
89.0 2.70 58.8 28.7 30.1
90.0 2.72 53.6 25.2 28.4
71.0 2.71 71.4 289 42.5
F-C3 85.0 2.64 78.3 31.0 473
93.0 2.66 65.0 26.9 38.1
79.0 2.60 50.7 243 26.4
97.6 2.65 81.5 45.1 36.4
FC4 96.0 2.68 72.2 26.7 45.5
83.9 2.64 49.5 24.4 25.1
51.6 2.70 34.2 22.1 12.1
96.2 2.71 75.1 28.1 47.0
94.8 2.66 83.5 31.1 524
96.6 2.63 774 26.6 50.8
58.7 2.69 36.7 24.4 12.3
F-C5
55.8 2.65 36.1 21.9 14.2
71.2 2.70 38.2 222 16.0
54.9 2.69 414 223 19.1
95.5 2.65 52.0 23.3 28.7
52.8 2.65 34.7 19.5 15.2
59.2 2.71 34.1 20.7 13.4
88.4 2.66 63.0 27.1 359
96.9 2.67 67.9 29.3 38.6
95.7 2.62 79.5 28.4 51.1
F-C6 99.5 2.64 85.9 32.5 53.4
98.8 2.70 91.5 32.2 59.3
96.8 2.65 77.1 234 53.7
93.1 2.64 68.4 24.4 44.0
93.2 2.63 68.1 28.3 39.8
67.4 2.67 60.3 27.7 32.6
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Table 8. Liguid limit by experiment of in—situ soil and suggestion

formula
Site F. Experiment LL Suggestion LL
(%) Wy (%) Wi (%)
65.0 38.6 29.1
ECl 91.0 53.8 49.7
85.6 62.8 54.67
70.2 39.8 31.25
92.0 79.9 73.75
94.0 82.8 77.98
F-C2 85.0 75.8 65.01
58.0 56.4 35.95
89.0 58.8 53.13
90.0 53.6 49.07
71.0 71.4 52.06
F-C3 85.0 78.3 67.06
93.0 65.0 60.87
79.0 50.7 41.91
97.6 81.5 79.61
96.0 72.2 69.49
F-C4
83.9 49.5 43.00
51.6 342 23.53
96.2 75.1 72.39
94.8 83.5 79.30
96.6 774 74.85
ECS 58.7 36.7 26.35
55.8 36.1 25.35
71.2 38.2 30.48
54.9 41.4 27.56
95.5 52.0 50.03
52.8 34.7 24.02
59.2 34.1 25.16
88.4 63.0 56.45
96.9 67.9 65.99
95.7 79.5 76.20
F-C6 99.5 85.9 85.45
93.8 91.5 90.42
96.8 77.1 74.74
93.1 63.4 64.05
93.2 68.1 63.85
67.4 60.3 42.93
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Fig. 6. Comparison of Liquid limit by experiment of in—situ soil
and suggestion formula
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