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Evaluation and Prediction of Failure Factors by Quantification
Theory(1) on Banking Slopes in Forest Road'*
Du Song Cha’ and Byoung Yun Jit
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ABSTRACT

On the basis of data obtained from five forest roads collapsed due to a heavy rainfall of 1995 in
Chunchon, Kangwon-do, this study was carried out to evaluate and predict the fill slope failure of
forest roads with four factors of forest road structure and those of location condition by using Quanti-
fication theory(ll). The results were summarized as follows ;

In the structure factors of forest road, the fill slope failure was mainly occurred in longitudinal gra-
dients less than 2° or more than 4°, distance of surface-flow longer than 80m, fill slope length greater
than 6m, and fill slope gradients steeper than 35°. In the factors of location condition, the failure was
mainly occurred in ridge portion of road position, weathered rock and soft rock of constituent material,
slope gradients in the range from 35" to 45", and concave and convex of longitudinal slope forms. The
priority order for factors influencing on fill slope failure was ranked by fill slope length, constituent
material, road position, and so on. And the rate of correct discrimination by analysis of fill slope fail-
ure was estimated at the high prediction of 86.5%.

Key words . fill slope failure, failure factor, rate of correct discrimination, forvest road, Quantification
theory( II)
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Table 1. Items and categories of slope failure occurrence in fill slopes

Category
Item
1 2 3 4 5 6 7
Longitudinal gradients( ) <2 2~4 4~6 6<
Distance of surface-flow(m) <40 40~80 80~120 120~160 160~200 200<
Fill slope length(m) <4 4~6 6~8 8~10 10~12 12~14 14<
Fill slope gradients( " ) <30 30~35 35~40 40<
Road position slope valley ridge
Constituent material soil sfrrxfi\;elslgi \ we?(tx}:xired f&flt( ?ggﬁ
Slope gradients( ") <30 30~35 35~40 40~45 45~50 50<
Longitudinal slope forms convex concave straight
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Fig. 1. Relative frequency distribution and ratio of slope failure occurrence of 8 items with and without

slope failures.
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Table 2. Correlation coefficients between items

Longitudinal Distance Fill Fill slope oad Consti- Slope  Longitudi-
Item gradients  of surface- slope gradients ition tuent gradients nal slope
() flow(m) length(m) () pos material ) forms
Longitudinal _
gradients(* ) 1 0.0841 0.0768  0.0225 0.0803 0.0444  0.0005 0.1432
Distance of 1 -0.0053  0.1288 -0.0933 -0.0690 -0.0237  0.0011
surface-flow(m)
Fill slope 1 0.2189  0.2399 0.3362 0.178  -0.0490
length(m)
Fill slope _
gradients( * ) 1 0.0103  0.2019 0.1921 0.0025
Road 1 0.4262  0.0683 -0.4593
position
Constituent 1 0.0914  -0.1560
material
Slope -
eradients(* ) 1 (0.0973
Longitudinal 1

slope forms

Table 3. Range and partial correlation coefficients

of each item

Partial correla-

Items Range tion coefficients
Longitudinal
gradients( * ) 0.1224 0.2140
Distance of
surface-flow(m) 0.0934 0.1262
Fill slope
length(m) 0.4181 0.3936
Fill slope
gradients( * ) 0.2191 0.1457
Road position 0.2883 0.2940
Constituent
material 0.3104 0.3569
Slope
gradients(* ) 0.1234 0.1749
Longitudinal
slope forms 0.2035 0.2692
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Fig. 2. Category weight of each item and category by Quantitification theory(Il).
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Fig. 3. Discrimination graphs by Quantitification
theory(11).

Table 4. Discrimination cross table of failure fac-
tors on fill slopes

Samples Samples
with without
slope failure slope failure

Discriminated to

i 100 13
samples with . .
slope failure (88.5%) (16.5%)
Discriminated to 13 66
samples without o .
slope failure (11.5%) (83.5%)
113 79
Total (100.0%)  (100.0%)
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