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A Study on the Creation of Slope Instability Map Using
Geographic Information Systems

Myong-Hwan Yu* and Hyeong-Dong Park*

ABSTRACT: The various types of geohazards like landslides resulted from civil construction (i.e. highway
construction) must be analysed considering all the possible influential factor systematically. Thus, by using
GIS, slope stability can be evaluated, and it can be used as a data for further detailed investigation. So the
aim of this study is to present a data for decision making in selecting suitable point for remediation. For
analysing slope instability, through appropriate definition and classification, landslide mechanism must be
understood. In building GIS model, the selection of appropriate factors and their rating system should be
made. For this, the characteristics and the mechanism of landslide have to be understood. And suitable cover-
age should be chosen for the model considering the slope conditions. In this study, field investigation in Ist
and 2nd Section, Chung-ang highway was carried out. From the field data, GIS model on slope instability
was created. 5 coverages were used for it. From the result of this study, 12 unstable sections were found out

and more detailed investigation is needed there.
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Fig. 1. GIS modeling procedure and problems involved in each step.
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Table 1. Physical and mechanical properties of rock specimen.

s

Uniaxial  Sonic velocity (m/sec) Specific
Rock specimen Specimen preparation compressive [:e vi
strength (MPa) S wave P wave gravity
Soeci . U-1 dried in oven (10°C*55°C) 63.4
pecimen from ;5 Gied in ai 61.2
the upper part ried in alr' . 1740 2670 2.52
of slope U-3  water saturation for 24 hours (using vacuum pump) 40.0
U-4  cored parellel to the bedding (drying in air) 45.0
Soec ; L-1 dried in oven (10°C%55°C) 130.0
pecimen from  _ ‘ed in ai 129,
the lower part 2 dried In air X 2860 4800 2.65

of slope

L-3  water saturation for 24 hours (using vacuum pump) 102.2

L-4 cored parellel to the bedding (drying in air) 1842
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Table 2. Rating with the consideration of the relationship between orientation of slope face and bedding plane (modified

from Romana, 1985).

Plane failure B;-Bs >10° 10°~0° 0° 0°- (-10% <-10°
Condition of slope Very Favorable Favorable Fair Unfavorable  Very unfavorable
Rating in SMR (Romana, 1985) 0 -6 -25 -50 -60
Rating adopted in this study 0 1 4.17 8.33 10

B; : joint dip B, : slope dip
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Table 4. Rating in rock strength. Table 6. Rating in slope height.

Schmidt hammer Slope height

rebound value Rating (m) Ranking Percentage Rating
>43.5 4.67 3 34 0.00%
25.5-43.5 2.67 4 33 3.00%
15-25.5 1.33 4.8 32 6.00%
5.5 30 9.00% 10
o 55 30 9.00%
Table 5. Rating in slop length. 6 29 15.10%
Slope length (m) Ranking Percentage Rating 7 28 18.10%
i8 34 0.00% 9 27 21.20%
60 33 3.00% 10 23 24.20%
72 32 6.00% 10 23 24.20%
90 31 9.00% 10 10 23 24.20% 8
96 29 12.10% 10 23 24.20%
96 29 12.10% 1 22 36.30%
108 28 18.10% 14 21 39.30%
120 27 21.20% 15 19 42.40%
121.5 26 24.20% 15 19 42.40%
126 25 27.20% 15.5 18 48.40%
144 24 30.30% 20 14 51.50% 6
150 23 33.30% 8 20 14 51.50%
174 22 36.30% 20 14 51.50%
180 18 39.30% 20 14 51.50%
180 18 39.30% 30 9 63.60%
180 18 39.30% 30 9 63.60%
180 18 39.30% 30 9 63.60%
210 17 51.50% 30 9 63.60% 4
240 14 54.50% 6 30 9 63.60%
240 14 54.50% 35 7 78.70%
240 14 54.50% 35 7 78.70%
252 13 63.60% 36 6 84.80%
280 12 66.60% 38 4 87.80%
300 8 69.60% 4 38 4 87.80% ’
300 8 69.60% 42 3 93.90%
300 8 69.60% 50 2 96.90%
300 8 69.60% 55 1 100.00%
336 7 81.80%
364.8 6 84.80%
372 5 87.80% A o (rock mass)el FEE WIE 4 gowe,
pos : o2 VRS YPE FUH) LE B WA 3
600 5 96.90% T2 238 § e FUEINHE ol§ gt A=
840 1 100.00% 2 24519ch dn eHos AL e EEUE A
2 239 o JojAE & RMRAA AXE 5
F3 v 2l AeE ST (Table 4).
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B Astyr} (Table b).
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