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There is an increasing trend of construction works in mountainous areas by the urban development in Busan that
is mainly composed of mountains. The study area, Hwangtyeong M., is one of developing sites in the urban area,
too. Landslides and cut-slope failures that occur large damages of human beings and the properties are influenced
by soil characteristics as well as rock properties. This study analyzed geotechnical characteristics of soil dependent
on geology at Hwangryeong Mt. where a large slope failure had been occurred in 1999.

Geology of the study area is composed of the Cretaceous sedimentary rocks and volcanic rocks. Soil layer of the
slopes can be grouped into sand mixed with clay and silt. The cohesion is plotted between 0.001 and 0.066kg/ cif. The
friction angles are distributed in the ranges between 32° and 39°, meaning soil bearing a high friction angle. The per-
meability coefficients are plotted between 2.34x10cm/sec and 2.58x107cm/sec, indicating fine sand and loose silt
with a medium grade of permeability. The sedimentary rocks area shows relatively higher permeability coefficients
than those volcanic rocks area.
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Fig. 1. Geological map of study area(after Chang et al., 1983; Kim and Yoon,
1993).
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* BS034 : topographic map No.
Fig. 2. Location map of collected samples and drainage ba-
sin in the study area.
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Table 1. Physical and engineering characteristics of soils collected in the study area.

Sample | YOS | specific | OOt |0 void dggée dé)rfsyity Petfﬂr?ga_ Fgfgtign Geology

No. | Ty | | o [ 1ato| 6 | (glad) | (cmisec) | ()

034-002 | 20.24 268 |19.2| 1.5 | SW-SC [1.08| 50.51 | 1.29 | 1.91E-03 36 Volcanic
034-003 | 22.10 2.66 128 | 1.8 SW  10.78 75.70 | 1.50 | 5.89E-03 38 *
034-004 | 24.28 2.61 10.7 | 1.1 | SW-SC |0.79| 80.68 | 1.46 | 4.32E-03 38 *
034-005 | 25.01 263 |11.0 1.5 | SW-SC [0.77 | 85.58 | 1.49 | 5.08E-03 37 “
034-006 | 37.52 263 | 253 | 24 | SW-SC [1.36| 73.24 | 1.12 |5.22E-03 “
034-007 } 33.19 264 1288 14 SC 1.44] 60.73 | 1.08 | 1.72E-03 “
034-008 | 33.29 2.66 11.3 | 1.2 | SW-SC |1.22| 72.56 | 1.20 | 2.58E-02 37 “
034-009 | 20.81 265 12271 14 | SW-SC [1.27| 43.54 | 1.17 | 8.64E-03 *
034-010 | 37.86 265 |10.0] 1.1 SC 2.14} 46.85 | 0.84 | 6.29E-03 35 “
034-011 18.46 269 |45.0 | 1.3 SC 1.13] 44.24 | 1.26 | 2.39E-04 “
034-012 |  30.50 2.66 120 | 1.3 | SW-SC |1.36| 59.69 | 1.13 | 9.44E-03 35 “
034-013 | 24.68 2.70 1.7 | 1.1 | SW-SM |1.52| 43.91 | 1.07 | 9.88E-03 38 *
034-014 | 22.78 268 | 185 1.6 SC 1.42] 43.06 | 1.11 |2.19-03 “
034-015| 29.23 266 | 375 15 SM 1.68 | 46.59 | 1.00 | 6.20E-04 “
034-016 | 24.97 2.61 104 | 1.3 | SW-SC [0.93| 70.10 | 1.35 | 1.95E-02 “
034-017 | 21.64 2.63 126 | 1.3 | SW-SC |1.10| 51.81 | 1.25 | 1.01E-02 *
034-018 | 26.38 263 |18.1 | 1.2 | SW-SC |1.08| 64.52 | 1.27 | 5.77E-03 “
034-019 | 29.89 264 |215| 1.4 | SW-SC [1.20| 65.95 | 1.20 | 6.82E-03 “
034-020 | 23.26 2.66 87 | 1.1 | SW-SC 1 1.39| 44.60 | 1.11 |5.16E-02 “
034-021 | 26.17 2.65 85 | 1.5 | SW-SC |1.10| 62.93 | 1.26 |2.95E-02 *
034-022 | 26.78 265 1214 24 | SW-SC |1.06| 66.77 | 1.28 | 2.50E-03 *
034-023 | 20.43 269 |15.0 | 1.4 | SW-SC |1.02| 54.06 | 1.33 | 8.91E-03 “
034-024 | 29.48 2.66 (201 1.9 | SW-SC [1.13] 69.51 | 1.25 | 4.00E-03 “
034-025 | 26.03 264 | 257 2.0 SC 142 4831 | 1.09 | 1.27E-03 “
035-001 | 33.03 268 118.0} 14 SC 1.54| 64.87 | 1.05 | 3.15E-03 39 *
035-002 | 29.56 266 |17.1 1.3 SC 1.21} 31.97 | 1.20 | 1.63E-03 36 “
035-003 | 25.09 2.61 16.2 | 14 SC 2.05(53.81 | 0.86 |2.07E-03 36 “
035-004 | 16.87 263 |216| 16 SC 0.87 | 49.23 | 1.42 | 4.74E-04 35 “
035-005 | 2291 263 1135 14 SM 1.22) 53.03 | 1.18 | 1.66E-03 33 “
035-006 | 31.33 264 | 176 | 1.6 SC 1.56 | 44.33 | 1.03 | 1.09E-03 34 *
035-007 | 17.17 2.66 184 | 1.6 SC 1.03| 43.54 | 1.31 |8.76E-04 34 “
035-008 | 14.89 2.70 14.1 | 1.1 | SW-SC |1.34| 30.02 | 1.15 | 4.40E-03 39 “
035-009 | 20.81 265 | 136 1.4 SC 1.271 45.97 | 117 |1.73E-03 35 “
035-010  17.01 265 |20.3)| 2.1 SC 0.98| 44.24 | 1.34 | 3.73E-04 33 “
035-011 | 18.46 269 1214 1.6 SC 1.13] 32.13 | 1.26 | 7.32E-04 32 “
035-012 | 13.68 266 174 14 SC 1.14] 39.94 | 1.24 | 7.52E-04 36 “
035-013 ] 16.55 2.62 10,0 | 0.9 SC 1.09 56.81 | 1.26 | 2.70E-03 36 “
035-014 | 30.34 266 |333] 15 SM 1.42| 5741 | 1.10 | 2.34E-04 36 “
035-015 ] 21.26 265 | 159 1.2 SM 1.04| 54.47 | 1.30 | 8.12E-04 33 “
044-001 [ 21.00 2.67 97 | 1.6 SW 1092 61.25 | 1.39 | 1.49E-02 39 *
044-002 | 28.16 2.69 114 | 1.7 | SW-SC |1.16| 65.54 | 1.25 | 6.90E-03 37 “
044-003 | 22.08 2,71 147 1.2 | SW-SC |0.86| 70.02 | 1.46 | 1.74E-03 37 “
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continued.
i .. | coefficient . - icti
Sal{]nple ng;ftt:rg? Spem{lc oefficte USCS V(il-d desgltée deI?lrs};ty Pekfﬂ?’t?fa IF Igrcltli)e Geology
0- % |8V o g ratio 60| Gl | (cmiseo) | (*3
044-004 | 21.60 2.714 133 | 1.4 | SW-SC {090 | 65.84 | 1.44 |271E-03| 36 Volcanic
044-005 ) 23.36 266 |26.4 ] 2.2 | SW-SC |0.90} 69.50 | 1.40 | 1.03E-03 35 “
044-019 | 26.95 2.67 168 | 1.8 | SW-SC | 1.19|60.59 | 1.22 |8.14E-03| 36 *
044-020 | 26.31 267 | 288 | 25 SC 1.13 | 62.37 | 1.26 | 9.44E-04 | 36 “
044-021 | 27.01 262 |235| 2.1 SC 1.13 | 62.51 | 1.23 | 6.91E-04 “
044-022 | 27.16 2.78 275 ]| 1.6 | SW-SC | 1.18 | 64.19 | 1.28 | 2.36E-03 “
044-023 | 28.31 2.61 26,7 | 1.7 SC 1.13 ] 6537 | 1.22 | 5.37E-04 “
044-024 | 27.70 2.64 127 | 1.7 | SW-SC | 1.11 | 65.78 | 1.25 | 9.64E-03 36 “
044-025 | 40.40 2.73 1751 1.2 | SW-SC | 1.56 | 71.23 | 1.07 | 2.36E-02 “
044-026 | 37.84 262 129.0| 1.7 | SW-SC | 1.10| 76.75 } 1.26 | 1.46E-03 *
044-027 | 26.52 2.67 160 | 1.1 | SW-SC |1.58 | 44.91 | 1.04 | 7.48E-03 “
044-028 } 28.05 270 1200 1.2 | SW-SC ] 1.35}56.30 | 1.15 | 3.27E-03 “
034-001 | 22.58 270 1200 | 1.6 | SW-SC | 0.89 | 68.32 | 1.43 |6.45E-03| 38 |Sedimentary
035-016 | 15.52 2.68 173 | 1.7 | SW-SC {1.18 | 35.23 | 1.23 |8.07E-03 | 35 “
044-006 | 16.37 2.65 144 | 1.4 | SW-SC |0.85 | 51.11 | 1.43 | 2.35E-03 38 “
044-007 | 21.78 2.65 105 ] 1.6 SW 0.85 | 68.28 | 1.44 |1.14E-02 38 “
044-008 | 21.48 2,67 |17.03| 1.7 | SW-SC |0.77 | 75.15 | 1.51 |2.72E-03 | 39 *
044-009 | 20.71 2.67 99 | 1.1 | SW-SC | 0.91 { 60.57 | 1.40 | 3.48E-03 38 “
044-010 | 24.92 2.65 155 1.8 | SW-SC (1.12(59.20 | 1.25 {6.93E-03| 35 “
044-011 17.76 2.62 16.2 | 1.4 | SW-SC [0.89 | 52.18 | 1.38 | 3.61E-03 36 “
044-012 | 19.92 2.65 106 | 1.2 | SW-SC |1.22 ] 43.10 | 1.19 |5.21E-03 35 “
044-013 | 21.86 2.63 |18.0 1.4 | SW-SC | 1.17 | 49.08 | 1.21 }6.46E-03 “
044-014 | 23.78 2.60 13.7 | 1.6 | SW-SC | 1.19| 52.05 | 1.19 | 1.50E-02 36 *
044-015| 19.76 2.61 230 | 2.0 | SW-SC | 1,05 49.78 | 1.28 |2.71E-03 | 37 “
044-016 19.61 2.71 16.7 | 1.2 | SW-SC | 1.15| 46.75 | 1.26 | 2.23E-03 “
044-017 | 19.89 2.61 200 | 2.0 SC 1.09 | 4799 } 1.25 | 1.98E-03 “
044-018 | 24.82 2,72 | 26.2 | 2.2 SC 1.05 | 64.41 | 1.33 | 9.95E-04 39 “
045-001 17.29 2.72 189 | 2.2 | SW-SC |1.08 | 43.47 | 1.31 | 4.85E-03 “
045-002 | 19.64 260 (353 21 SC 130 39.69  1.14 |1.01E-03| 36 “
045-003 14.51 2.64 13.2 | 1.7 SW 1.09 | 35.20 | 1.26 | 1.97E-02 37 “
045-004 | 20.83 2.68 133 1.4 | SW-SC | 0.88 | 63.12 | 1.42 | 2.60E-03 38 “
045-005 | 21.64 265 4211 0.9 SC 1.08 | 53.31 | 1.28 | 1.90E-04 “
045-006 | 20.68 258 |21.2| 1.6 | SW-SC | 1.23 {4330 | 1.15 |5.33E-03 “
045-007 18.14 2.61 25,3 | 25 | SW-SC | 1.12 | 42.30 | 1.23 | 3.25E-03 37 “
045-008 17.59 2.59 471 | 2.7 SC 1.24 | 36.69 | 1.16 | 8.64E-04 37 “
045-009 25.09 2.67 114 | 1.8 | SW-SC [ 1.02 | 65.84 | 1.32 |5.52E-03 37 “
045-010 | 19.29 2.58 133 | 1.7 | SW-SC | 1.25| 39.85 | 1.15 | 1.72E-02 “
045-011 18.67 2.64 185 | 1.6 | SW-SC |1.17 | 42.28 | 122 |2.74E-03 | 37 “
045-012 | 18.54 2.64 20.5 | 3.0 | SP-SC |1.00 | 49.06 | 1.32 | 4.35E-03 “
045-013 | 12.89 2.69 200 25 | SW-SC 1.19| 29,06 | 123 |6.77E-03 38 “
045-014 | 21.52 267 [225| 1.1 | SW-SC 0.80 | 72.10 | 1.49 | 1.59E-03 “
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