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Abstract

Because of very mountainous topography features in Korea, cutting slope tends to be generated during
the construction of road, railroad and the building structure. A natural slope is usually on the top of cutting
slope created during construction. As for evaluating the stability of cutting slope, the effect of a natural
slope on slope stability has not yet much been studied. This study thus is intended to review the safety
of natural slope on cutting slope that may vary depending on slope and analysis scope and then seeks
the way of incorporating it into stability analysis. A stability analysis was conducted on a simple model assump-
tion while adjusting the slope and analysis scope in a bid to evaluate the effect of natural slope pattern
on slope stability. Consequently, a certain part of natural slope should be included to adequately estimate
the safety level of cutting slope. This study suggests that at least 12m should be included for sandy soil
slope in the scope of stability analysis, while 18m for cohesive soil slope.
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Figure 1. Road construction types of mountainous topography
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Table 1. Slope design criteria in Korea
F: i
Sources Conditions actor 0 Remarks
safety
Dry
. FS)1.5 — In case of no groundwater
Fill— Condi,
slope Wet — No specific condition for the level of groundwater in case of general fill—slope
C0116di FS)1.3 — The conditions of rainfall infiltration to be considered in case of rainfall
Design ' infiltration into the fill-slope surface
Criteria of Dry 1
Construction Condi. FS)1.5 — In case of no groundwater
slope Cut— — In case of rock slope consisting of soft rock and hard rock, with the level of
FS)1.2 groundwater in tension cracks or with the level of groundwater up to the half
slope |  Wet ) i . .
Condi or of the height of slope saturated with groundwater along with slip surface
’ FS)1.3 | — Either the level of groundwater or the rainfall infiltration for the stability analysis
of slope consisting of soil and weathered rock
D
ry' FS)1.5 — In case of no groundwater
Rl Condi,
il—
slope Wet — No specific condition for the level of groundwater in case of general fill—slope
Cojdi FS)1.3 — The conditions of rainfall infiltration to be considered in case of rainfall
. ’ infiltration into the fill—slope surface
Guide of Road D
Design ry' FS)1.5 — In case of no groundwater
Condi,
Cut— FS)1 2 — In case of rock slope, with the level of groundwater to the half of height of
slope Wet ’ tension cracks and in case of soil and weathered rock with the level of groundwater
. or
Condi, FSH1 3 to the surface of slope (FS)1.2)
) — In case of rainfall infiltration(FS)1.3)
Fill—- B FSH13 |-
slope
Design Dr
technique of yA FS)1.5 — In case of no groundwater
Cut— | Condi,
Koland
slope Wet FS)1 2 — Estimate the position of groundwater appropriately in consideration of
Condi, : geomorphology and ground condition, analysis in presupposition of G,L,—3m
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Table 2. Slope size and simulation conditions
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Figure 3. Cut slope analysis cross section of this study
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Table 3. Slope size and simulation conditions(sandy soil)

Case Slope angle(®) [sjlzﬁ))zr arrllagtlilgoa)l Factors of safety
1 40 1.16 1,18 1.21 1.24 1.28
2 35 1,22 1.23 1.24 1,25 1.29
3 30 1.27 1.27 1,27 1.27 1.29
4 4 20 1,28 1.28 1.28 1,28 1.29
5 10 1,29 1.29 1.29 1.29 1.29
6 0 1.29 1.29 1.29 1,29 1.29
7 40 1,03 1,03 1,03 1,04 1.07
8 35 1,06 1,06 1,06 1,06 1,07
9 30 1,07 1.07 1.07 1,07 1.07
10 % 20 1,07 1,07 1.07 1,07 1,08
11 10 1,08 1,08 1,08 1,08 1,08
12 0 1.08 1,08 1.08 1.08 1,08
distance from maximum height of slope(m) 30 24 18 12 6

Table 4. Slope size and simulation conditions(cohesive soil)

Case Slope angle(®) ISJ};I;ZY arrllagtll;?)l Factors of safety
1 40 0.76 0.79 0.83 0.88 0.95
2 35 0.79 0.81 0.85 0.89 0.96
3 45 30 0.82 0.84 0.86 0.89 0,96
4 20 0.88 0.88 0.89 0.91 0.96
5 10 0.91 0.91 0,91 0.91 0.95
6 0 0,93 0,93 0,93 0,93 0.95
7 40 0.67 0.69 0.72 0.76 0,81
8 35 0,71 0,72 0.75 0,77 0,81
9 55 30 0.73 0,73 0.76 0.79 0.82
10 20 0,78 0,78 0,78 0.79 0.83
11 10 0.79 0.79 0.79 0.80 0.83
12 0 0.81 0,81 0,81 0.81 0.83
distance from maximum height of slope(m) 30 24 18 12 6
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Figure 5. Variation of safety factor due to analysis range in sandy soil slope
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Figure 6. Variation of safety factor due to analysis range in cohesive soil slope
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