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Analysis of Soil Characteristics and its Relationship According to
the Geological Condition in Natural Slopes of the Landslide Area
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In this study, the soil characteristics are analyzed using the result of various soil tests as an object of the soil
layer of natural slopes in landslides areas. Also, the relationship with landslides and interrelation with each soil
properties are analyzed. The landslides in three areas with different geological condition are occurred due to heavy
rainfall in same time. The geology of Jangheung area, Sangju area and Pohang area is gneiss, granite, and the ter-
tiary sedimentary rock, respectively. However soil characteristics have a little differentiation to geological condi-
tion, the soils sampled from landslide area have higher proportion of fine particle and porosity, and lower density
than those from non landslide area. In case of same geological condition, landslides are occurred in the terrain
slope with high permeability. The permeability is mainly influenced by the soil characteristics such as particle size
distribution, porosity, particle structure, and the geological origins such as weathering, sedimentary environment.
The soil layer with high internal friction angle is more stable than that with low internal friction angle in all geo-
logical condition. The permeability is mainly influenced by effective particle size, coefficient of uniformity, coef-
ficient of gradation, porosity, density and so on. Also, those have interrelation with each factor. These interrelations
are similar in all study area. Meanwhile, in proportion as the void ratio and the porosity rises the permeability
increases.
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Fig. 1. Geological map and landslides location of study
areas: (a), Gneiss area; (b), Granite area; (c), Tertiary
sediments area.
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Table 1. Ranges for specific gravity, moisture content, liquid limit, plastic limit, void ratio, porosity and dry density of soils

according to geological conditions.

Specific Moisture Liquid limit Plastic limit . . Porosity Dry density
Geology gravity  concent (%) (%) (%) Void ratio (%) (g/em®)
Gneiss 2.61-2.76 8.72-33.47  20.15-42.65 14.74-28.93 0.75-1.57 53.11-89.46 1.03-1.53
Granite 2.52-2.72 7.18-31.84  22.90-37.30 13.77-27.00 0.76-1.29 64.46-85.99 1.15-1.52
Tertiary sediments 2.49-2.65 11.30-48.41  22.00-43.68 11.25-22.45 0.60-2.00  43.08-87.64  0.84-1.62
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Fig. 2. Grain sizes distribution considering geological con-
dition by the triangle diagram of soils collected from the
study areas.
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Fig. 3. Relationship between liquid limit and plastic index
in plasticity diagram of soils collected from the study areas:
(a), Gneiss area; (b), Granite area; (c), Tertiary sediments
area.
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Table 2. Ranges and mean values for void ratio, porosity and dry density of soils according to geological conditions.

Void ratio Porosity (%) Dry density (g/cm®)

Geology
Range Aver. Range Aver. Range Aver.
Gneiss 0.75~1.57 1.08 53.11~89.46 76.85 1.03~1.53 1.31
Granite 0.76~1.29 0.97 64.46~85.99 78.35 1.15~1.52 1.33
Tertiary sediments 0.60~2.00 1.24 43.08~87.64 73.48 0.84~1.62 1.17
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Table 3. Ranges and mean values for permeability and shear strength of soils according to geological conditions.

Geology Permeability (cm/sec) Cohesion (kg/cm®) Angle of shearing resistance (°)
Gneiss 7.95x10°~2.17x10 0.011~0.296 18~39
Granite 1.50x10-6.92x1072 0.001~0.133 31~42

Tertiary sediments 8.60x10°~2.01x102 0.007~0.120 31~41
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Fig. 4. Relationship between void ratio, porosity and dry
density of soils collected from the study areas: (a), Void
ratio and dry density; (b), Porosity and dry density.
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Fig. 5. Relationship between void ratio, porosity and permeability coefficient of soils collected from the study areas: (a),
Void ratio and permeability coefficient; (b), Porosity and permeability coefficient.
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