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ABSTRACT : Since the landslide hazard areas prediction was analyzed by slope-angle and soil properties, regional characteristics is
not taken. Therefore, in order to make more rational prediction, it is necessary to consider the characteristics of the region. Tree
roots have been known to increase soil cohesion in landslide hazard areas and to vary the degrees depending on the tree type. In
addition, a reasonable prediction of landslide hazard areas can be made by considering crown density based on crown distribution
patterns of the area of interest. In this study, using the roots cohesion considering the crown density of the trees, which is in the
landslides risk areas around Mt. Gwehwa in Sejong City, the landslides risk areas were predicted and compared with predicted results
obtained by not considering root cohesion.
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Fig. 1. Some influences of vegetation on the soil
(by “Use of vegetation in civil engineering,” CIRIA C708
(Coppin & Richards, 2007))
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Table 1, Crown density based on crown distribution pattern
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(a) Elevation analysis result (b) Slope angle analysis result (c) Soil investigation site
Fig. 2. Altitude and slope analysis using GIS and the soil investigation site
Table 2. Soil properties in Mt, Goehwa,
Mt Goehwa, Sejong, Korea
. Depth w Py LL c o) k
Location PI USCS
(m) (%) (Mg/m’) (%) (kPa) ©) (m/sec)
S1 1.0 17.7 2.66 28.5 2.4 10.0 349 1.59x10° SM
S2 1.2 22.1 2.67 27.2 1.0 13.0 333 1.44x10° SM
S3 1.5 13.1 2.66 NP - 11.4 34.5 5.86x10° SM
S4 1.0 6.7 2.68 NP - 11.5 35.5 7.01x10° SM
S5 1.0 30.1 2.59 36.2 9.8 11.7 30.3 3.40x10° SM
S6 1.5 24.0 2.67 29.3 4.0 12.0 36.8 1.01x10° SM
N
@ ~
Distribution Tre(;s d
[ Pinus koraiensis Legend
\ [ Larix kaempferi ® mggc-ﬂm;mm ‘
(a) Representative species of tree (b) Survey location
Fig. 3. Tree types and location of investigation
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REDEE m E‘—% 18] (@) 5%, (b= 10%, (o)
40%, (dy= 70%:2 ZAPE x|ejolrt.

16 >> The Prediction of Landslide Hazard Areas Considering of Root Cohesion and Crown Density



(a) Crown density 5%

(b) Crown density 10%

(c) Crown density 40%

(d) Crown density 70%

Fig. 4. Crown density of the Gwehwasan area (example)

Table 3. Root cohesion calculation results

Species Estimated root reinforcement | Revised value by the reduction factor (=0.6) Revised value by the Crown density

P (kPa) (kPa) (10%, 30%, 50%, 70%) (kPa)

0.1 0.049

. ) 0.3 0.147
Larix kaempferi 0.81 0.49

0.5 0.245

0.7 0.343

0.1 0.452

0.3 1.356
Pinus koraiensis 7.53 4.52

0.5 2.260

0.7 3.164
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Table 4. Safety factor distribution

Unapplied root cohesion Applied root cohesion
Catergory
SF<1 1<SF<1.2 1.2<SF<2 2<SF SF<1 1<SF<1.2 1.2<SF<2 2<SF
Point 1,324 3,686 24,948 24,995 955 3,209 24,890 25,899
Ratio (%) 24 % 6.7% 45.4% 45.5% 1.7% 5.8% 45.3% 47.1%
Risk area 2 2
92,150 80,225
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Fig. 5. Analysis result
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Table 5. Comparison of the area of the landslide hazard area before and after incorporating root cohesion

Unapplied root cohesion Applied root cohesion
- - - - - - Area change
Risk area (1<SF<1.2) | Min safety | Angle at Min SF | Risk area (1<SF<I1.2) | Min safety | Angle at Min SF %)
(mz) factor ©) (mz) factor ©)
Site 1 2,050 m’ 1.00 33.33 2,075 m’ 1.00 34.68 +1.2%
Site 2 2,250 m’ 1.00 33.32 2,175 m’ 1.00 33.90 -3.0%
Site 3 4,675 m’ 1.00 33.31 4,575 m’ 1.00 34.11 -2.1%
Site 4 3,075 m’ 1.00 33.18 2,425 m’ 1.00 34.36 -21.1%
Site 5 8,250 m’ 1.00 33.33 9,575 m’ 1.02 35.14 +16.1%
Site 6 2,625 m’ 1.00 33.32 3,750 m’ 1.00 34.58 +42.9%
36 36
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Fig. 6. Areas with a safety factor over 1 and under 1.2 (Site 1, Site 2)
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Fig. 7. Areas with a safety factor over 1 and under 1.2 (Site 3, Site 4)
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