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In this study, some changes of soil characteristics in a field were analyzed to investigate the effect of heavy rain-
fall during rainy season. The heavy rainfalls were often induced geohazards like landslides. To do this, the reach-
ing rainfall in the ground surface was investigated according to a condition of vegetation, and the change of soil
characteristics induced by infiltrating rainfall was analyzed. The study site is a natural terrain located in Daedeok
Science Complex. This site has same geology and soil condition whereas it has different vegetable condition. The
rainfall records during the rainy season of 2006 and 2007 were selected. The rainfall records are based on the mea-
suring date from Daejeon Regional Meteorological Administration adjacent to the study site. Also, the rainfall
records according to the condition of vegetation were measured using rainfall measuring device made by our-
selves. The soil tests were carried out about soil specimen sampled before and after rainfall, and then the change of
soil characteristics related to rainfall and vegetation were analyzed. As the result, the density of vegetation was
influenced by reaching rainfall quantity in the ground surface, and its influence intensity was decreased with rain-
fall intensity and rainfall duration. Also, it shows that degree of saturations, water contents, liquidities and shear
resistances are directly influenced by heavy rainfalls.
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Fig. 1. Location of survey area and photograph at hwabong mountain.
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Fig. 2. Flow chart of investigation and analysis method.

Fig. 3. Method of measuring vegetation density.
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Fig. 4. Rainfall measuring device.
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Table 1. Reaching rainfall quantity in ground surface as tree species.

Rainfall (mm/h)

Date Ground Needle-leaf tree Broad-leaf tree Mixing-leaf tree
16 July, 2006 11 3 3 3
17 July, 2006 32 23 20 19

18 July, 2006 23

12 11 11
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Fig. 5. Relationship between rainfall in ground surface and
free species.
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Table 2. Reaching rainfall quantity in ground surface as a
vegetation density.

d\f:iiiegn((;/r:) Rainfall quantity in ground surface (mm/h)
0~20 6 18 27 38
21~50 3 14 18 37
51~80 0 10 13 34
81~100 0 4 6 30
Ground 11 23 32 40

~—&— Rainfall 11 mm/h
~— Rainfall 23 mm/h
—{i— Rainfall 32 mm/h
3¢ Rainfall 46 mm/h

Regolith osmotic rainfall (mm/h)

10
0 ‘l\‘\‘ ) .
0~20 21~50 51~80 81~100
Vegetation density (%)

Fig. 6. Relationship between rainfall quantity in ground
surface and vegetation density.
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Table 3. Physical and engineering properties of soils before rainfall.

Atterberg limits

0,
Sample w ﬁ— Dy

Gs C,
No. T A i

Unit weight Shear
S (g/cm?) ‘ strength  Vegeta-
C, USCS e [ tion den-
g 0,
%) Wet Sat. dry (cm/sec) (ke/ ? sity
g sz) ()

b DI1-01 2.6329.5732.1222.64 9.48 0.148 6.5
b DI1-02 2.67 25.5733.3023.55 9.75 0.205 11.2
b D1-03 2.61 17.7435.5925.2310.36 0.150 11.3
b D2-01 2.66 13.2629.1522.49 6.66 0.200 9.5
b D2-02 2.6227.6134.6923.20 11.500.195 8.7
b D2-03 2.6027.0028.8621.58 7.28 0.160 9.7
b D3-01 2.6729.0134.3923.93 10.46 0.425 6.1
b D3-02 2.68 27.9932.6524.06 8.59 0.240 9.2
b D3-03 2.6713.5431.7424.85 6.88 0.165 9.1
b D4-012.6117.3127.3220.12 7.19 0.150 8.7
b D4-02 2.65 23.6838.64 22.9515.69 0.245 6.9
b D4-03 2.64 12.0924.47 13.50 10.97 0.200 7.0

1.1 SW 142 5478 141 1.68 1.09 8.99E-03 023 33.5

1.7 SW-SC 1.29 52.46 1.47 1.73 1.17 475E-02 029 342 !

(0~20%)
1.4 SW-SC 0.89 5221 1.63 1.85 138 920E-03 037 34.1
1.6 SW-SC 0.98 3621 1.53 1.84 135 475B-02 0.53 324
1.6 SW-SC 1.47 49.12 135 1.66 1.06 3.70E-02 027 347 (215;0%)
1.5 SW-SC 0.97 72.06 167 1.81 1.32 3.97E-03 0.64 303
10 SC 1505143 138 1.67 1.07 588E-02 071 352
14 SC 1385417 144 170 L12 417E02 034 321 o 1o,
15 SW 067 54.65 1.82 200 1.60 3.77E-03 035 314
L4 SW 0893813 140 174 120 375E02 051 311
L3 SW-SC 123 5116 147 L74 L19 473802 039 338 o 4o,

15 SW 0.64 4993 1.81 2.00 1.61 5.69E-02 0.58 30.6

Table 4. Physical and engineering properties of soils after rainfall.

Atterberg limits

%
Sample w # Dy

Gs C
No. o u
° Oy opopr ™

Unit weight Shear
5 (g/em?) i strength  Vegeta-
C, USCS e C tion
%) Wet Sat. dry (em/sec) (kg/ f density
sz) ( )

a D1-012.6445.1231.2322.63 8.60 0.151 6.8
a D1-022.6741.3334.1523.00 11.150.208 11.8
a D1-03 2.6233.4535.0225.10 9.92 0.150 10.9
a D2-01 2.66 25.1229.6622.15 7.51 0.204 9.4
a D2-02 2.6237.6934.9322.93 12.000.198 8.2
a D2-03 2.61 38.0229.4522.35 7.10 0.163 10.0
a D3-01 2.66 36.4434.02 24.02 10.00 0.420 6.2
a D3-02 2.68 35.1233.63 24.00 9.63 0.283 9.0
a D3-03 2.6622.0332.5025.03 7.47 0.193 8.9
a D4-01 2.6220.1226.9320.36 6.57 0.160 8.6
a D4-02 2.66 25.9939.4422.36 17.08 0.243 7.0
a D4-03 2.66 16.3325.4514.23 11.220.213 6.8

1.2 SW 146 7033 143 1.71 1.11 1.05E-02 024 33.0

1.6 SW-SC 1.33 70.12 1.47 1.75 1.18 5.60E-02 0.33 33.8 (O~2{)%)
1.3 SW-SC 0.92 68.33 1.65 1.87 1.41 1.06E-02 030 342

1.5 SW-SC 1.02 41.56 154 1.86 136 531E-02 049 334

1.6 SW-SC 1.56 54.30 1.36 1.68 1.07 4.12E-02 0.26 342 (215510%)
1.6 SW-SC 1.03 79.12 1.68 1.84 1.32 4.51E-03 0.57 31.2

1.1 SC 1.5555.12 140 1.69 1.08 6.08E-02 0.62 35.0

1.3 SC 143 56.75 140 1.72 1.14 6.19E-02 030 31.6 (51~I£§IO%)
1.6 SW 0.69 58.13 1.80 2.02 1.59 541E-03 034 31.8

1.4 SW 0913944 142 176 121 4.02E-02 0.58 302

1.3 SW-SC 1.26 52.96 146 1.76 1.20 4.52E-02 042 329 v

(81~100%)
15 SW 0.6551.63 1.80 2.01 1.60 6.02E-02 0.52 312

Gs, density; w, natural moisture content; LL, liquid limit; PL, plastic limit; PI, plasticity index; D,,, effective size; C,,, uni-
formity coefficient; C,, coefficient of gradation; USCS, unified soil classification system; , void ratio; Sr, Degree of saturation;
k, coefficient of permeability; C, cohesion; & angle of shearing resistance; I, vegetation density 0~20%; II, vegetation density
21~50%; 1II, vegetation density 51~80%; IV, vegetation density 81~100%.
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Fig. 7. Relationship between moisture content, degree of saturation and vegetation density by rainfall: (a), moisture content;

(b), degree of saturation.
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Fig. 8. Relationship between shear resistance and rainfall
density.
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Fig. 10. Relationship between liquidity and vegetation density.
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