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Study on Analysis for Factors Inducing the Whangryeong
Mountain Landslide
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Recently, plane failure mode occurred frequently along the bedding planc having low angle dip
about 20 degree when cutting slopes were constructed in sedimentary rock region of the
Gyeongsang Basin. Landslide of the Whangryeong Mountain  which was occurred at Busan
Metropolitan City in 1999 belongs to the catcgory mentioned above. Reconstruction for cutting
slope of the Whangryeong Mountain has finished in 2000 and final grade of reconstructed cutting
slope is 1:2.0.

To analyze slope failure mode for landslide of the Whangryeong Mountain, various analyses were
performed such as in-situ investigation and test, drilling, laboratory test, aerial photograph
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interpretation, X-ray diffraction analysis, and slope stahility analysis using Stercograph'c Projection

and Limit Equilibrium methods.

As the result, it is identified that tension cracks had been developed one year before ~he landslide

took place.

failure blocks broke down along the sliding planes of different layers.

The tension crack semms to be formed by merging several joint sets.

[t appears that
Risk of plane failure is

conformed as a result of stability analysis using Stereographic Projection and Limit Equilibrium
methods in case that greenish gray tuffaceous shales, regared as sliding planes, are weathered.
From now on, a detailed investigation is needed for the thin layers which is sensitive to
weathering, and stability analysis for this layer is performed at cut slope construction site having

similar geological condition.
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sedimentary rock, landslide, tension crack, plane failure
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Fig. 1. Map showing the size of landslide and drilling sites.
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Fig. 2. The Geological Map of Southern Busan (1. Alluvial; 2. Granite; 3. Gabbro; 4.
Rhyolitic volcanic-rock; 5. Andesite; 6. Andesitic volcanic breccia; 7. Songdo
Formation) (from Kim and Yoon, 1993).
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Fig. 3. Rose diagram showing the orientation of faults
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Fig. 4. Rose diagram showing the orientation of joints
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Fig. 5. Aerial photographs of the landslide area taken on : A. the 15th of November, 1993,
B. the 19th of November, 1985, C. the 23th of November, 1997, D. the 17th of
June, 1998,
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Table 2. The Results of laboratory soil test for clay
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Fig. 7. Geological cross sections showing greenish gray tuffaceous shale layers.
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Fig. 8. Sketch showing the failure slope due to the Hwangryeong Mountain landslide.
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Fig. 9. Analysis of slope stability ( A case of internal friction angle = 16.8°)
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Table 3. The Results of laboratory soil test for

block sampies.

Range

Average

Soil classification CL, CH

Passing No. 200 (%) 63~95 &5
o, (20 237~32.3 26.6
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I -

PL (%) 205~288 | 242

Pl (%) | 167-371 | 23

soil & weathered

Elevation (m)

sliging
- . Plane
\_Tension

Cack

Fresh rock

0 50 100 150 200 250

Distance {m)

Fig. 10. Map showing cross secton along C-C’

line.
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