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The purposes of this study are to evaluate and discuss the importance of geochemical properties of soil materials
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that play an important role in the occurrence of the landslide, using analyses of microtexture, particle size dis-
tribution, XRD, and FE-SEM equipped with energy dispersive spectrum on soils collected from landslide slopes of
gneiss, granite and sedimentary rock areas. Soils from gneiss and granite areas where landslides took place have
much clay content relative to those from non landslide areas, particularly pronounced in the granite area. Therefore
the clay content is considered a sensitive factor on landslide. Clay minerals contained in soils are illite, chlorite, kao-
linite and montmorillonite. Especially the content of clay minerals in soils from the Tertiary sedimentary rocks is
highest, with abundant montmorillonite as expandable species. It is believed that this area was much vulnerable to
landslide comparable to other areas because of its high content of montmorillonite, even though there might be
wealk precipitation. Since no conspicuous differentiation in mineralogy between the landslide area and non land-
slide area can be made, the occurrence of landslide may be influenced not by mineralogy, but by local geography
and mechanical properties of soils. Geochemical information on weathering properties, mineralogy, and micro-
texture of soils is helpful to better understand the causes and patterns of landslide, together with ehgineering geo-

logical analyses.

Key words : landslide, soils, microtexture, particle size distribution, clay mineral, geochemical information
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Fig. 1. Particle size distribution of soils. JHN, Jangheung area; SJS, Sangju area; PHS, Pohang area, respectively.
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Table 1. Particle size distribution of bulk soils measured by the laser size analyzer. JH, Jangheung area; 5], Sangju

area; PH, Pohang area.
samples d10 d50 do%0 vol.weighted  |surface weighted| specific szurface
(pm) (pm) (pm) mean(um) meanyim) area(ni/g)
JHS08-04 13.664 139.725 615.798 236.081 24.365 0.246
JHS08-08 3.246 29.290 126.636 50.391 7711 0.778
JHS09-01 4.718 93.144 468.377 176.257 11.336 0.529
JHS10-01 6.370 67.746 355.103 128.814 13.190 0.455
JHS10-06 3.761 52.846 274.372 100.739 9.064 0.662
JHN72 7124 54323 244 858 103173 13.255 0.453
JHN73 5.539 57.033 244.668 104.592 11.056 0.543
JHN74 3.933 26.401 79.398 37.690 8.215 0.730
JHN76 7.618 125.508 956.724 326.175 15.905 0.377
JHN77 6.467 59.245 234.012 102.228 12722 0472
SJs02 2630 20.329 101.249 40.937 6.510 0922
5JS05 2.103 16.785 91.694 35.049 5463 1.100
S§JS10 2.056 17.914 108.861 41.206 5.436 1.100
SJS16 2.807 24.999 138.59% 52916 7.068 0.849
SJS20 8.027 63.131 166.398 80.025 14.385 0417
SJN33 8752 69.583 223172 101.010 15531 0.386
SIN40 8.364 60.705 237.752 98.976 14.926 0402
SIN52 13.509 84.258 207424 106.997 19.804 0.303
SJNB5 5.326 50.420 168.087 72.961 10410 0.576
SJN56 5.538 52.025 169.454 73.862 11.281 0.532
PHS15 1.855 20443 157.242 87.688 5.388 1.110
PHS28 1184 10.108 186.244 54221 3.551 1.690
PHS31 6.918 88.160 367.109 147.760 14.336 0419
PHS33 3.525 57.661 301312 112.930 8.974 0.669
PHS35 4.577 66.765 254256 102.372 10.578 0.567
PHNO1 1.993 19.246 120523 48593 5487 1.090
PHNO08 2,651 32121 182.744 71.481 6.932 0.866
PHNO09 1.049 43.978 324.034 111.584 3.729 1.610
PHN18 3.694 62.812 211.614 88.525 8.952 0670
PHN23 5.040 69.823 222148 97.386 10.640 0.564
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Fig, 2. Size distribution histograms of soils sampled from gneiss area. (a), Landslide sites. (b), Non slide sites.
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Fig. 3. Size distribution histograms of soils sampled from granite area. (a), Landslide sites. (b), Non slide sites.
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Table 2. Quantitative XRD analysis of mineral constituents in soils sampled from gneiss area.

Landslides (%) Non slides (%)
Minerals
JHS08-04 JHS08-08 JHS10-01 JHS10-06 JHN73 JHN76

Quartz 50.7 52.3 547 55 575 479
Albite 91 52 105 12 19
Biotite 114
Chlorite 8 12 10.8 27 81 14
Kaolinite 77 33 21.5 0.6 10.3
Mllite 16 145 19.7 144 12.7 19.1
Smectite
Vermiculite
Orthoclase 42 4.6 85 23
Hematite 18
Hornblende
Microcline 84 12.7
Clay content 317 29.8 305 38.6 214 30.8
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Table 3. Quantitative XRD analysis of mineral constituents in soils sampled from granite area.

Landslides (%) Non slides (%)
Minerals
SJN02 SJS05 SJs10 SJsie SJS20 | SIN33 | SINB2 | SINB5 | SINbG6

Quartz 495 59.2 46.2 55.8 26.6 284 684 56.9 477
Albite 17.1 91 12.2 99 245 149 104 16.3 244
Biotite 24
Chlorite 46 7.1 219 92 62 111 3
Kaolinite 6.7 37 69 95 54 26 46
Mite 89 129 1 15.6 6.8 8.6 42
Smectite
Vermiculite 255
Orthoclase n 22 10.3 171
Hematite 16 14 08
Hornblende 13 08
Microcline 132 8.1 18 14.6
Clay content 20.2 237 39.8 343 37.7 174 15.3 7.6
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Table 4. Quantitative XRD analysis of mineral constituents in soils sampled from tertiary sedimentary rock

area.
Slides (%) Non slides (%)
Minerals
PHS15|PHS22{ PHS27| PHS29|PHS31 | PHS33 | PHS35 | PHNO1 { PHNOS | PHNO9 | PHN18 | PHN19 [PHN26
Quartz 608 | 532 | 488 | 416 | 475 | 404 | 407 | 477 | 456 | 33.6 | 582 | 799 | 379
Albite 55 114 | 34 (177 | 142 (143} 15 | 154 | 80 38 | 149
Biotite 74 112
Chlorite 37 243 15
Kaolinite 37 1 22 | 66 | 35 55 | 26 | 77 | 44
Mlite 149|156 (106 | 114 | 77 | 93 | 10 [ 73 | 91 | 105 | 13 | 86 | 112
Smectite 131 | 128 [ 303 | 19 [ 251 | 265 181 [ 369 | 75 212
Microcline | 115 | 85 | 99 | 98 | 81 | 109 | 85 | 58 | 11.8 | 55 6 105
Clay content | 22.3 | 309 | 30.0 | 452 | 267 | 345 | 365 | 316 | 272 | 529 | 246 | 163 | 368
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Fig, 5. Histograms of clay content in soils from the sedimentary rocks. (a), Landslide sites. (b), Non slide sites.
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Fig. 6. SEM photomicrographs of JHS08-4 soil sampled from the landslide site in gneiss area. (a), x100
magpnification. (b), X150 magnification. (c), x1,300 magnification. (d), *100 magnification.
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