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Abstract: This study was conducted to measure the changes in the geological and soil properties following slow—
moving landslide events in Yangbuk-myun and Gyungju-si, Gyeongsangbuk-do, South Korea. The geological
characteristics of the study site comprised black shale in the Gyeongsang nodal group formed in the Cretaceous period
and quartz feldspar carcinoma in the east side with conglomerate in the Yeonil group formed in the Quaternary period.
The study site exhibited the geologic characteristics of a slow—moving landslide with severely weathered rocks. The
maximum collapsing depth of the slow—moving landslide was 12.0 m with colluvial deposits. The strike and joint
aspects in the slope areas of the slow-moving landslides were N46°E in lower slope and N62°E in upper slope,
respectively. Soil hardness of <20 cm deep was not measured because of the completely disturbed soil resulting from
soil creeping. Soil from 25 to 90 cm deep was 1.4-4.7 times softer in the slow—moving landslide areas than in the
undisturbed or natural forests. Soil bulk density was 1.24-1.29 g/cm’ in land creep areas. Soil bulk in both areas
was 1.6 times denser than that in the natural forest. The soil pore space was 51.5-53.3% in the land creep areas.
The values are 1.3-1.4 times lower than those within the natural forest. Black shale areas showed the lowest
coefficient of permeability (8.75 E-06 cm/s) and mesopore ratio (pF 2.7: 9.8%) compared with those resulting from
other study areas.
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Figure 2. Distribution of black shale in
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Table 1. Results of soil bulk density (g/cm’) and soil porosity (%)

Site
Distribution

e S R S R SO N
?g(}iclmF)’UIk density 1.24 1.29 1.03 0.53 1.16 0.96 0.79
?)Z‘)l porosity 533 51.5 61.3 80.0 56.2 63.7 70.0

* Black shale area((D), Black shale turned into clay(@), Quartz, Feldspar porphyry weathering area(), Cut slope overburden(@),
Cut slope soil depth 50cm horizon((®), Upper section of the opposite incline(®), Forest area((?)

Table 2. Results of soil hardness (kgf/cm®)

Soil depth Soil hardness (kgf/cn’)

(cm) Site @ Site Site © Site © Control site ® Site ®
0 1.0 3.0 0.0 2.2 1.5 1.5
5 5.1 7.0 0.0 6.0 8.1 8.0
10 5.1 11.0 0.0 8.0 9.0 7.5
15 5.1 13.5 0.0 8.0 7.6 7.5
20 5.1 14.0 0.0 10.0 8.2 7.5
25 53 15.0 3.2 10.7 9.4 11.5
30 10.2 15.0 8.0 14.0 15.8 11.5
35 12.2 15.0 8.0 14.8 20.0 12.0
40 13.0 16.0 8.3 17.5 12.0
45 16.1 17.0 8.3 17.5 12.0
50 18.9 17.0 8.3 17.5 12.0
60 19.0 17.5 8.7 17.5 12.0
65 17.5 12.0 12.0
70 12.0 12.0
80 12.0 12.0
90 10.4 12.0

* Top of cut slope(@®), Land creep area bottom(top of cut slope, B), Land creep sink disturbance area(©©), Top relative height(D),
Forest area(top of a concave ®), Upper section of the opposite incline(®)
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Table 3. Results of coefficient of permeability (cm/s) and mesopore ratio (pF2.7, %)

Site

Distribution Control

@ @ ® @ ® ® (Forest)®

Coefficient of permeability

(cm/s) 8.75E-06 2.07E-02 0.17E-02 0.61E-02 1.04E-02 0.79E-02 0.94E-02

pF2.7 (%) 9.8 10.7 214 21.3 23.4 22.7 34.6

* Black shale area(D), Black shale turned into clay(®), Quartz, Feldspar porphyry weathering area(®), Cut slope overburden(@),
Cut slope soil depth 50cm horizon((®), Upper section of the opposite incline(®), Forest area(®)
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