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Evaluation of Surface Damage Possibility on Strip Roads
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Abstract: This study is carried out to minimize the damage to the forest road when locating strip roads in the future
for gtability of timberland after afforestation by assessing the factors that affect the damage on the forest road surface
and making appropriate constructing standards. Major factors that influence damage to the strip road surface were
location, longitudina gradients, soil types, cross-section shape in order of influence on damage. it is consdered that
structural road factors like longitudinal gradients, road width, location factors such as construction location, dope
gradients and road materia like soil types were greatly related to occurrence of road surface damage. Damage
occurrences in the forest road were severe at the valey, longitudina gradients of over 24%, weethered granite soil,
concave of road postion, road width of over 3.0 m. stability was high at longitudind gradients of 4~24%, road
width of under 3.0 m, ridge of road postion, straight dope, soil materias. The evauation table of damage possibility
on forest road was manufactured by discriminant analysis using Quantification theory(ll). The results showed that the
discriminant ratios was 79.4% and this table was available for forest manager.

Keywords: grip road, surface damage, longitudinal gradients, Sope gradients, road width, surface-flow distance, soil types
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Table 1. Location and plot numbers of strip road surface
investigated.

Didtrict Road length (km) No. of Plots
Hongcheon 52 151
Pyeongchang 4.1 207
Yeongyang 30 151

Tota 123 509
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Table 2. Factorsand categoriesrelated to damage occurrence of strip road surface.

Catego
Factors ooy
1 2 3 4 5 6 7 8 9 10

Slope gradients (°) <15 15~30 30<
Road width (m) <25 25-3 3~35 354 40<
Longitudina gradients (%) <4 4~8 8~12 12~16 16~20 20~24 24~28 28~32 32~36 3p<
Surface-flow distance (m) <40 40~80 80~120 120~160 160<

. . wesathered s0il with
Soil types soil granite soil boulders rock
Cross-section shape straight concave convex

() (1) ()
Road position ridge dope valley
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Table 3. Ranking list of range value and partial correlation
coefficient by factors.

Range Partid corraion

Fectors vaue coefficient Order
Road position 0.8522 0.3009 1
Longitudina gradients  0.7152 0.2456 2
Soil types 0.4055 0.2232 3
Cross-section shape 0.3881 0.1478 4
Road width 0.3122 0.1425 5
Slope gradients 0.1492 0.1009 6
Surface-flow distance 0.0980 0.0465 7
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Figure 1. Category weight of road position.
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Figure 2. Category weight of longitudinal gradients.
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Figure 3. Category weight of soil type.
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Figure4. Category weight of cross-section shape.
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Figure 5. Category weight of road width.
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Figure 6. Category weight of dope gradients.
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Figure 7. Category weight of surface-flow distance.
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Table 4. Average, variance and standard deviation of
without and with road surface.

. Standard

Average Variance deviation
Without road surfacedamage  0.1503  0.1189 0.3448
With road surface damage -04768 0.2128 0.4613
Tota 0.0000 0.2130 0.4616
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Figure 8. Discrimination graphsfor road surface damage.

Table 5. Summary of discrimination by potential road
surface damage.

Sampleswithout Sampleswith
road surface  road surface dam-

damage age
Without road surfacedamage  305(78.8%) 23(18.9%)
With road surface damage 82(21.2%) 99(81.1%)
Total 387(100%) 122(100%)
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