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Abstract

Forest roads failure is one of the most common problems caused by heavy rainfalls. This study investigated the characteristics
on stabilization measures installed for cutting slopes failure of forest road resulted from heavy rainfalls. Three primary
factors (slope length, slope gradient, soil type) affecting cutting slope failure were considered and stabilization measures
were classified into two types (A type: wooden fence, vegetation sandbag, stone masonry; B type: wire cylinder, gabion,
concrete retaining wall) through discriminant analysis based on their capacity of resistance to slope failure. Results
showed that A type was mainly installed in such conditions as cut slope <8 m, cut slope gradient 30-40° and soil
type with soil while B type occurred in locational conditions as cut slope length >8 m, cut slope gradient <30° and
>40°, and soil type of gravelly soil and rock.
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Table 1. General descriptions of forest road investigated

Road distance

Road name (km) Location
Bangha-ri 5.50 Namsan-myeon, Chuncheon
Sini-ri 5.20 Dong-myeon, Chuncheon
Otan-ri 4.00 Sabuk-myeon, Chuncheon
Dangnim-ri 16.20 Seo-myeon, Chuncheon
Waya-ri 5.20 Naecheon-myeon, Hongcheon
Jaun-ri 6.75 Nae-myeon, Hongcheon
Samil-ri 5.80 Sanae-myeon, Hwacheon
Jungmaeup-ri 3.80 Nogok-myeon, Samcheok
Goja-ri 5.40 Nogok-myeon, Samcheok
Jungmaeup-ri 8.60 Nogok-myeon, Samcheok
Won-dong-ri 5.60 Won-dong, Taebaek
Gallam-ri 4.60 Wondeok-eup, Samcheok
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Table 2. Two types of stabilization measures installed in the study
forest roads

Type Stabilization measures Count
A Wooden fence 19 (8.02%)
Vegetation sandbag 34 (14.35%)

98 (41.35%)
30 (12.66%)
19 (8.02%)

37 (15.61%)

Stone masonry
B Wire cylinder
Gabion
Concrete retaining wall

Total 237 (100%)
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Table 3. Cut slope length, cut slope gradient and soil type by stabilization measures

Cut lope length (m) Cut slope gradient (°) Soil type
Stabilization measures Gravell
<558 81l 1Ll 1< <307 30350 3540° 40°< Soil ' Reck
sol
Wooden fence 2 8 S 4 0 3 6 9 1 10 8
Vegetation sandbag 0 19 9 4 2 8 13 7 25 4 5
Stone masonry 13 42 29 10 4 4 22 52 20 31 52 15
Wire cylinder 0 11 10 3 11 4 10 5 16 12 2
Gabion 1 4 7 2 5 2 2 10 5 5 12 2
Concrete retaining wall 3 15 11 5 3 3 20 10 13 10 14
Total 19 99 71 31 17 30 45 114 48 100 98 39
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Fig. 1. Three primary factors affecting selection for stabilization measures.

Table 4. Relative range and partial correlation coefficient by three

primary factors affecting selection for stabilization measures

Cut slope gradients( ")

-0.25

Soil type

Table 5. Discrimination cross table for validating the type of stabili-

zation measures

Slope Slope .
length  gradient Soil type

Rang value 0.8449 0.6732 0.2873
Partial correlation coefficient ~ 0.2181 0.2267 0.1184
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A type B type Total

Discriminated score < 103 35 138
Discriminated score > 48 51 99

Total 151 86 237
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