wE B ER B e RALHA L & 3L 6(4) © 43~51(2003)
J. Korean Env. Res. & Reveg. Tech. 6(4) : 43~51(2003)

Stability Evaluation of Cut Slope in Forest Roads
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ABSTRACT

The purpose of this study was evaluate to the stability on cut slope of forest roads by forest
environmental factors. The total of 19 environmental factors on cut slope of forest roads were
investigated in about 42.74km constructed during 1987 to 1993 in Gyeongnam and Jeonnam province.
The evaluation of slope stability in forest roads were conducted by the discriment analysis.

The main factors influencing the stability of cut slope were significant in order of coverage, soil
hardness, degree of slope, altitude, silt loam, convex(i'1) and compound(/"]i"7). The centroids value
of discriminant function in the stability and unstability area estimated to -1.194 and 1.127, respectively.
The boundary value between two groups related to slope stability was -0.072. The prediction rate of

discriminant function for stability evaluation of was as high as 90.4%.

Key Words : Slope stability, Discriminant analysis, Prediction rate.
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Figure 1. Location map of surveyed area.
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Table 1. General descriptions of forest roads investigated in the survey area.

Surveyed area

Constructed year and Length

year(km)
Samdong-myeon Bongha-ri ’87(2.0), ’89(2.2), 90(2.0), '91(4.0)
Nambhae-gun
Sulchun-myeon Deogksin-ri ’93(3.5)
Hadong-gun Hwagae-myeon Gatan-ri, Sinheung-ri ’90(4.0), ’92(4.0)
Gyeong Changnyeong Youngsan-myeon Gugae-ri ’92(10.0)
Nam  -gun Goam-myeon Gam-ri ’93(1.3)
Sancheong-eup Songgyeong-ri ’92(1.6)
Sancheong-gun -
Gumseo-myeon Suchul-ri ’92(3.6)

Subtotal 1987~1993(38.2)
Jeon  Sunchon-si Oeseo-myeon Bosin-ri ’92(2.7), ’93(1.8)
Nam  Sybtotal 1992 ~1993(4.5)

Total 1987~ 1993(42.7)
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Table 2. Correlation analysis between each factor and soil erosion in the cut slope of forest roads.

Soil Position of slope Shape of slope
. Altitude

erosion Upper Middle Lower Concave Convex
Y 1.0000
X 0.3721 1.0000
Xs 0.2872 0.2464 1.0000
X3 -0.1700 -0.0446 -0.7273 1.0000
X4 -0.1752 -0.2834 -0.4323 -0.3044 1.0000
Xs -0.0172 -0.0416 -0.0129 0.0959 -0.1082 1.0000
X 0.3849 0.2287 0.3596 -0.2212 -0.2084 -0.3893 1.0000
X7 -0.2215 -0.1863 -0.1507 0.0417 0.1543 -0.5283 -0.3257
X3 -0.1284 0.0345 -0.1898 0.0882 0.1468 -0.2720 -0.1677
Xo -0.1663 -0.1596 -0.1706 0.0615 0.1559 0.0202 -0.0172
Xio -0.1189 -0.0588 -0.2064 0.2174 0.0009 0.0381 -0.2022
X 0.2000 0.2868 0.1684 -0.0905 -0.1149 -0.1005 0.1886
X1z -0.0586 -0.1280 0.1047 -0.0819 -0.0378 -0.0645 -0.0452
Xi3 0.5924 0.4670 0.3946 -0.1472 -0.3543 0.1731 0.4378
X4 0.6315 0.1320 0.2354 -0.1395 -0.1434 -0.0678 0.2154
Xis -0.4556 -0.4120 -0.3434 0.1431 0.2886 -0.1298 -0.2633
Xi6 0.3342 0.2042 0.3229 -0.1930 -0.1947 0.0791 0.3754
Xi7 -0.1716 -0.0048 -0.2842 0.2799 0.0267 0.0260 -0.2212
Xis -0.2290 -0.2661 -0.0718 -0.0960 0.2258 -0.1381 -0.2212
Xi9 -0.0863 -0.1366 0.0634 -0.0595 -0.0103 -0.0867 -0.0640
X0 0.0596 0.3978 0.0478 -0.0497 -0.0009 -0.0061 0.1578
X1 0.1260 -0.0670 0.0848 -0.1394 0.0655 0.1095 0.2168
X»n 0.0839 0.3269 0.0589 -0.0798 0.0232 0.0085 0.1561
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Table 2. Continued

Position of slope Aspect of slope Degree Length
Straight Compound East West  South North  of slope of slope
X 1.0000
X3 -0.2275 1.0000
Xo -0.1632 0.2463 1.0000
Xio 0.1303 0.0177 -0.2053 1.0000
Xu -0.0006 -0.0612 -0.3222  -0.4163 1.0000
X1z 0.1365 -0.0473 -0.0633  -0.0818 0.0560 1.0000
Xi3 -0.3580 -0.2455 -0.2202  -0.1235 0.1926  -0.3617 1.0000
X4 -0.0294 -0.1124 -0.1342  -0.1052 0.2156 0.6967 0.0998 1.0000
Xis 0.2483 0.1315 0.2641 0.1343  -0.3012  -0.1787 -0.6330 -0.4153
X6 -0.2692 -0.1788 -0.0172  -0.2295 0.1615  -0.0833 0.4986 0.1305
X7 0.1526 0.0332 -0.1366 0.2174 0.0141 -0.0774 -0.1044 -0.1312
Xis 0.1663 0.1964 0.1951 0.0315  -0.2330 0.2086 -0.5903 0.2151
X9 0.1554 -0.0132 -0.0209  -0.0371 0.0956 0.9910 -0.4197 0.6835
X20 -0.2120 0.0618 0.0167 0.0484  -0.0029 -0.3177 0.1046 -0.2482
X1 -0.2989 -0.0243 0.1927  -0.0496  -0.4440 -0.1611 0.0526 -0.0851
X2 -0.2080 0.0346 0.0393  -0.0022  -0.0465 -0.3961 0.1552 -0.2966
Table 2. Continued
Soil texture Soil Daily preci. Da1l?/ Passage
Coverage preci.
SCL SiL SiCL hardness >20mm ~ 80mm year
Xis 1.0000
Xi6 -0.3827 1.0000
X7 0.0158 -0.7042 1.0000
Xis 0.3780 -0.4223 -0.3071 1.0000
X9 -0.1326 -0.1165 -0.0627 0.5246 1.0000
Xa0 -0.0801 0.1263 -0.1005 -0.1356 -0.3105 1.0000
Xa; -0.1315 0.1649 -0.2415 0.0098 -0.1996 0.3597 1.0000
X 0.0617 0.1531 -0.1358 -0.1556 -0.3981 0.9757 0.3953 1.0000

Note) Y : Soil erosion, X; : Altitude, X, : Upper, X3 : Middle, X, : Lower, Xs : Concave, Xs : Convex, X; :
Straight, Xs : Compound, Xo : East, X0 : West, X;; : South, X;, : North, X3 : Degree of slope, X4 : Length of
slope, X5 : Coverage, Xis : SCL, X7 : SiL, Xis @ SiCL, X9 : Soil hardness, X3 : Daily precipitation>20mm,
X1 © Daily precipitation>80mm, X, : Passage year
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Table 3. Discriminant analysis for forest roads stability

on cut slope.

Step Factors Label Wilk’s Lambda Significance
1 X9 Soil hardness 0.773 0.000
2 Xis  Coverage 0.567 0.000
3 X3 Degree of slope 0.510 0.000
4 X, Altitude 0475 0.000
5 Xy SiL 0.454 0.000
6 Xs  Convex(i') 0.433 0.000
7 Xs  Compound(["1i) 0.424 0.000

ZFll= Zol7t Utk AS Yehdith E3E
9JAde] 0.055 Y I HEzke

2T e O e/ O A O = o [ =

ol

kel
9= (standardized canonical discriminant functions)
#F3HE A ¥4 3+ (unstandardized
canonical discriminant functions)2 el A3y} e=
Table 49} 2t}

o o

oro
1o

Table 4. Standardized and unstandardized coefficients
by canonical discriminant function in each
factor on cut slope.

Factors Standardized  Unstandardized

Xs  Compound(["]i") 0.196 0.599
Xs  Convex(I"1) 0.320 1.097
X3 Degree of slope 0.560 0.048
X7 SiL 0.328 0.785
Xio  Soil hardness -0.678 -0.584
X; Altitude -0.420 -0.005
Xis Coverage 0.848 0.050

Constant -2.264

Note) Eigenvalue=1.356, Canonical correlation coef-

ficients=0.759, Wilk’s Lambda=0.424, X2=201.
838 DF=7, p-value=0.000
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Table 5. Classification of stability for forest roads by
boundary value of discriminant in the cut
slope.

Predicted group

Group conditions No. of cases

1 2
117 8
Unstable 1 125 93.6% 6.4%
15 102
Stable 2 117 12.8% 87.2%

Note) Prediction rate of two groups is 90.4%
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