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ABSTRACT

Recently, irregular torrential rainfall have frequently occurred due to abnormal climate, and landslide damage is increasing.
In Korea, more than 70% of the total land is mountainous areas, appropriate measures are needed to prevent landslides
by heavy rainfall. When improved soil is applied to the surface of the slope, it is possible to suppress an increase in
groundwater level due to rainfall penetration and secure stability of the slope. In this study, the appropriate depth of improved
soil that can confirm the increase in groundwater level and secure stability by applying improved soil to the weathered soil
slope was studied. A total of three cases were analyzed for the slope of the cross-section: standard slope for weathered soil
(1:1.5, 1:1.8, and 1:2.0). For rainfall conditions, referring to the regional frequency probability rainfall provided by the Water
resource Management Information System, the increase in groundwater level by stage was confirmed by assuming a 500-year
frequency precipitation maximum duration of 48 hours. As a result of the study, in the case of natural slopes, the slope
was completely saturated before 48 hours the rainfall duration, and there was a possibility of collapse. the improvement
depth in the slope of 1:1.5 was appropriate for more than Im from the surface regardless of the rainfall duration, and in
the the slope of 1:1.8 was appropriate of Im for more than 36 hours. in the slope of 1:2.0, it was appropriate for that
safety when improved soil of 0.5m for rainfall duration 48 hours or more.
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Table 1, Strength test value of improved soil by site (Lee et al., 2021)

_ Compression test Shear test Compaction test i
Soil type - City Name
q (kPa) c=q/2 (kPa) ¢ (kPa) optimum water content (%)
SP (10%) 781 3905 (234.3%) - 12,2 Saemangeum
Remark (*) means the value when 60% of the test value is applied
Table 2. Result of improved soil permeability test (Lee et al., 2021)
. Permeability coefficient (cm/sec, X107 %)
Division
T T-2 T-3 T4 -5 Average
Ground stabilizer 10% 213 1.33 124 1.68 1.91 1.66
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Fig. 1. Geometry for Analysis

Table 4. Penetration analysis Soil Condition

Division Permeability (cm/sec) Voulmetric water content (%) UsCs
Weathered soil 5.0x10™ 43 46 Silty Sand(SM)
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Table 5. Saturation depth at slope 1:1.5

Improved soil thickness
Division
Om 0.5m m 1.5m 2m 2.5m
0 0 0 0 0 0
12 0.13 0 0 0 0
36 41 0.49 0 0 0
48 9.82 0.88 0.25 0 0 0
Table 6. Saturation depth at slope 1:1.8
Improved soil thickness
Duration (hr)
Oom 0.5m im 1.5m 2m 2.5m
0 0 0 0 0 0
12 0.31 0.01 0 0 0
36 412 0.64 0 0 0
48 9.84 1.05 0.43 0 0 0
Table 7. Saturation depth at slope 1:2.0
Improved soil thickness
Duration (hr)
om 0.5m im 1.5m 2m 2.5m
0 0 0 0 0 0 0
12 0.43 0.06 0.02 0 0 0
36 417 0.86 0.47 0.27 0.1 0.02
48 9.86 1.26 0.7 0.41 0.24 0.1
12 12 12
Slope 1:1.5 Slope 1:1.8 Slope 1:2.0
-~ Improved soil Om -©- Improved soil 0m -5~ Improved soil Om
10 — 4= Improved soil 0.5m 10— mproved soil 0.5m 10— Improved soil 0.5m
2 Improved soil Im A\ Improved soil 1m A\ Improved soil Im
-@- Improved soil 0.5m -@- Improved soil 0.5m -@- Improved soil 0.5m
8 — -l Improved soil 2m 8 -l Improved soil 2m 8 — -l Improved soil 2m
- Improved soil 0.5m A Improved soil 0.5m

Saturation depth (m)

12 24

Rainfall duration (hr)

(a) In slope 1:1.5
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Saturation depth (m)
EN
I
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(b) In slope 1:1.8
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Rainfall duration (hr)

(c) In slope 1:2.0

Fig. 2. Saturated depth by rainfall duration
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Table 8. Numerical analysis Soil Condition

Division v (KN/m® ) ¢ (kPa) o) o ()
weathered soil 19 15 30 8.1
Improved solil 19 200 30 -

Table 9. Stability results at slope 1:1.5
Duration (hr) Improved soil thickness
Om 0.5m m 1.5m 2m 2.5m
0 1.18 1,263 1.348 1.436 1.526 1.619
12 1.179 1,263 1.348 1.436 1.526 1.619
36 1,082 1,258 1.348 1,436 1526 1.619
48 0,944 1,251 1.339 1.436 1.526 1.619
Table 10. Stability results at slope 1:1.8
Duration () Improved soil thickness
Oom 0.5m im 1.5m 2m 2.5m
0 1.378 1.474 1,673 1.674 1.779 1.887
12 1,378 1.474 1,673 1.674 1.779 1.887
36 1.274 1.473 1,673 1.674 1.779 1.887
48 1.125 1.463 16572 1.674 1.779 1.887
Table 11. Stability results at slope 1:2.0
Duration () Improved soil thickness
Om 0.5m m 1.5m 2m 2.5m
0 15 1,595 1.694 1,794 1,898 2.005
12 1,495 1.596 1,694 1,795 1.899 2.006
36 137 1,582 1.69 1,793 1,898 2.006
48 1.213 1.571 1.685 1.791 1.897 2.005
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Fig. 3. Safety factor by rainfall duration
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Fig. 4. Safety factor by the thickness of improved soil
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