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The subject of this study is a rock slope composed of coal bearing mudstone that uncon-
formably covers the Cenozoic Tertiary basalt strata in Pohang. Discontinuities developed
within the slope are stratification and nonconformity, cooling joint and shear joint. As for the

type and size of rock-failure by section, circular failure is dominant in the upper coal bearing
mudstone section, and toppling failure is dominant in the lower basalt section, and the failure
size of rock body is about 0.02 m to 0.01 m® on average. As a result of synthesizing face-
mapping data, SMR, physical properties/mechanical tests of soil and rocks, stereonet projection
analysis, geological cross-sectional view analysis and limit equilibrium analysis for each section,
all of the representative sections were significantly less than the allowable safety factor,
requiring a countermeasure method. After applying the slope relief method and the rock
anchor method as well as the green soil surface treatment method + installation of rockfall
prevention fence, the safety factors of slope exceeded the allowable safety factor. Creating a
geological cross-section of a representative section perpendicular to the slope, face-mapping
data, and a limit equilibrium analysis reviewed by using the geological cross-section as a
representative cross-section will be a reasonable tool for three-dimensional analysis of the
slope stability. In the case of rock slopes that have developed stratification and nonconformity
and are loosed such as coal bearing mudstone, it is essential to prepare systematic geological
cross-sections. For the representative cross section used in the limit equilibrium analysis, it is
reasonable to set the geological cross section for each section as the basic cross section.

Keywords: Tertiary basalt, Coal bearing mudstone, Discontinuity, Face-mapping, Geological
cross-section
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Fig. 1. The location map of the study area
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Fig. 2. The foreground photo for the slope of the study area
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Fig. 3. The unfolded drawing map for geological face-mapping data of the slope
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Fig. 4. The geological map of the study area
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Table 1. Data of face-mapping for discontinuities on the slope
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Fig. 6. Geological cross-section of STA. No. 0+360 on the cut-slope
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Table 2. The result of physical property and mechanics test for soil and rock samples on the slope

Uniaxial Compression

Absorbtion Ratio Specitfic

Sample Sta. No. ~, (tfm?) % s(t;e;?ngzt)h Gravity ¢ (tfm?) #(°)
soil 0+300 1.55 : : : 13 275
soil 0+360 1.54 : : : 2.0 18.5
rock 0+300 2.26 4.6 52.9 2.56 1.7 30.4
rock 0+360 2.32 4.6 699.2 2.68 2.0 30.8

Fig. 7. The location map of the rocks and soil samples on the slope (circle: rock, rhombo: soil)
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Table 3. The result of SMR on the slope

. Angle
Spacin Main Type Uniaxial between
STA. PACINS  persistence . .. yp Compressional Roughness Groundwater Score Rating
Average Discontinuity ~ Failure ) Slope-Face and
Strength (tf/m”) . .
Discontinuity
No.0+300  25cm bedding circular 529 planar dry parallel 8 Vv
nonconformity  wedge
bedding circular
No. 0+360 30 cm 699.2 planar dry subparallel 25 v

cooling joint  toppling
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Table 4. Applied input-parameters on the slope
No. Unit Volum}e Weight Cohesi;)n Internal Friction
(t/m”) ¢ (t/m") Angle ¢ (°)
Sta. No. 0+300 2.5 24 28
Sta. No. 0+360 2.5 24 31

)=
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Fig. 8. The stereonet projection map of discontinuities at STA. No. 0+300 on the slope
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Fig. 9. The stereonet projection map of discontinuities at STA. No. 0+360 on the slope
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Table 5. Safety Factor (Fs) by section on the slope

No. Program Part Safety Factor (Fs) Rainy
upper 0.88 NG
STA. 0+300 TALREN
lower 0.93 NG
upper 0.91 NG
STA. 0+360 TALREN
lower 1.11 NG

Pl Qe3B0HEIYE L

Fig. 11. The result of safety factor (Fs) at STA. No. 0+360 on the slope in the rainy season
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Table 6. Safety Factor (Fs) by section after application of countermeasure methods on the slope

STA. No. Countermeasure Methods CT.C,L Safety Factors (Fs) Rainy Remarks
relief gradient (1:1.3) + rock bolt 25mx2.5m,6m 1.31
04300 relief gradient (1:1.3) + anchor 3mx3m, 8 m 1.35
relief gradient (1:1.3) + FRP anchor 1.5mx1.5m,4m 1.38
stepped retaining wall + anchor 3mx3 m, 8 m 1.38 Allowable Safety Factor
relief gradient (1:1.3) + rock bolt 2.5mx2.5m, 6 m 1.33 Fs=1.2 (rainy)
04360 relief gradient (1:1.3) + anchor 3mx3m,8m 1.30
relief gradient (1:1.3) + FRP anchor 1.5 mx1.5m, 4 m 1.38
stepped retaining wall + anchor 3mx3m, 8 m 1.39
e
R A

Fig. 12. The result of safety factor (Fs) at STA. No. 0+300 after relief of the gradient on the slope in the rainy season
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Fig. 13. The result of safety factor (Fs) at STA. No. 0+300 after rock anchors on the slope in the rainy season
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Fig. 15. The result of safety factor (Fs) at STA. No. 0+360 after rock anchors on the slope in the rainy season
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