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ABSTRACT : Most studies on slope collapsed have focused on collapse cases that occur on stabilized slopes in public use. Few studies
have been conducted on the collapse characteristics of slopes that occur during construction before stabilization of the slope. In this
study, detailed investigation was conducted for 79 sites where slope collapse occurred during or immediately after construction in
the Chungcheong region, and their geometrical characteristics, collapse characteristics, design and reinforcement methods were evaluated.
As a result of this analysis, it was found that the Chungbuk (CB) area was marked by plane-type collapse and surface layer collapse
whereas the Chungnam (CN) area was marked by surface layer collapse or loss of sedimentary rocks. Furthermore, the major collapse
factors of the Chungbuk region were joint alternations (53%) and weathering (25%), and the blocking due to multidirectional joints
and foliation was also an influencing factor. In the phyllite area, too, the development of joints (55%) was a major factor, but the
geological characteristics (36%) of sedimentary rocks such as faults and coaly shale also had considerable effects. Therefore, the
geological, climatic, and environment characteristics were found to have affected the stability of slopes.

Keywords : Slope failure, Detailed investigation, Geological characteristic, Joint alternation
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Fig. 1. The geology map of study area
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Table 1, Distribution of geological features of chung—cheong region
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Fig. 2. Regional distribution of rock type

Daebo granite Banded gneiss
) ®)

Biotite gneiss

4th alluvial deposit Great limestone group

©) D) (E)

1(CB) 40.77 13.06 2.39 4.45 3.78
2(CN) 30.31 12.93 0 11.56 0
3(DJ) 60.86 0 0 13.33 0
Phyllite/sandstone Pebble bearing Granitic gneiss Acidic rock aneurysm

F) phyllite zone (G) (H) (0]
1(CB) 3.57 2.48 2.55 0
2(CN) 0 243 12.22 2.6
3(DJ) 10.58 3.58 0 247
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Table 2. Investigation results for failure slope

No Region Rock Height Slope Length Collapse | Collapsed Collapse section (m) Collapsez

type (m) © (m) day type Lr Wr Dr volume (m)

1 CB DG 40 45 360 2009.07 P/W 15 10 1.5 225

2 CB DG 21 45 250 2010.02 S 0

3 CB DG 315 55 160 2009.07 P/W/S 13.5 20 1 270

4 CB DG 20.3 55 140 2009.08 WIS 0

5 CB DG 30 63 270 2010.04 P/W/S 13 5 1.5 97.5

6 CB DG 27 63 200 2010.07 P/S 5 15 1.1 82.5

7 CB DG 40 63 360 2010.08 P 30 50 3 4,500

8 CB DG 27 55 420 2010.08 W/S

9 CB DG 27 40 200 2009.12 W/R

10 CB DG 20 55 140 2009.08 S

11 CB DG 50 55 160 2009.08 P/W 20 20 0.7 280

12 CB DG 38 63 180 2009.07 P/W

13 CB DG 40 55 100 2011.04 P/W

14 CB DG 20 55 200 2011.04 C

15 CB DG 15 47 60 2011.09 P

16 CB DG 22 45 140 2010.03 C

17 CB DG 30 55 100 2009.09 P 25 80 15 30,000

18 CB DG 28.5 55 180 2009.09 P

19 CB DG 30 51 80 2009.08 P

20 CB PR 42 55 150 2013.03 P

21 CN BG2 33.1 45 85 2013.08 S

22 CN SH 30 45 100 2013.08 S

23 CN SH 60 55 300 2013.07 P 20 80 1 1,600

24 CN SH 27 55 220 2011.12 S

25 CN BG2 41 55 240 2010.09 P 15 40 1 600

26 CN BG2 18 55 160 2013.02 P/S 6 22 1.3 171.6

27 CN SH 37 55 340 2012.02 P 1.5 3 0.7 3.15

28 CN SH 22.5 55 140 2011.12 P/S 2.5 5 0.5 6.25

29 CN SH 41.7 55 300 2011.12 S

30 CB PR 30.8 55 260 2011.09 S

31 CB PR 25 55 60 2011.09 P 15 25 2 750

32 CB PR 36.1 45 200 2011.09 S
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Table 2. Investigation results for failure slope (Continued)

No Region Rock Height Slope Length Collapse Collapsed Collapse section (m) Collapse3
type (m) ) (m) day type Lr Wr Dr volume (m)

33 CB PR 253 63 160 2011.09 S

34 CB PR 28 55 230 2011.09 S

35 CB PR 394 55 200 2011.09 P 30 25 3 2,250

36 CB PR 52 55 200 P

37 CB CS 17 80 140 2011.01 P

38 CB CS 132 63 70 P

39 CB DG 18 55 100 2013.01 S

40 CB DG 41.4 63 180 2013.04 C

41 CB QP 23.4 63 180 2014.03 P/W

42 CB GG 327 63 100 S

43 CB GG 343 37 50 S

44 CB BG2 25.5 40 45 C

45 CB BG2 13.3 45 120 C

46 CB DG 30.9 60 111 2013.01 S

47 CB DG 26.2 55 202 S

48 CB DG 24.4 54 73 S

49 CB DG 30 68 80 2013.07 P/W

50 CB BG2 29.9 55 100 2013.06 P 9 50 2.5 1,125

51 CB SH 39 45 157 2011.07

52 CB SH 40.9 45 210

53 CN GG 37.8 51 160 2013.05 P/W

54 CN GG 15.8 51 160 2013.05 W

55 CN BGl 19 55 120 2011.04 P/W

56 CN BG1 49 55 500 2011.04 P/W/T 4 5 0.9 18

57 CN BGl1 40 55 500 2011.04 %

58 CN BGl1 28 55 100 2011.04 w

59 CN BG1 15 45 130 2012.03 C

60 CN DG 30.5 40 480 2011.10 S

61 CN DG 322 40 450 2011.10 S

62 CN DG 20.3 55 190 2011.10 S

63 CN DG 15.2 45 190 2011.10 S

64 CN DG 22.7 55 200 2014.04 P/W/T

65 CB DG 29 63 160 2011.04 P/C 5 1 0.8 4

66 CB DG 14.5 63 200 2012.04 P/C 5 8 3 120

67 CB PP 35 63 120 2009.10 P/W 9 14 4 504

68 CB AT 63 2008.07 P

69 CB PR 22 55 200 2010.03 S 15 30 2 900

70 CB SC 44 51 100 2010.06 w 0

71 CB QP 33 63 80 2010.07 C 9 15 22 297

72 CN SC 31 40 120 2011.06 S

73 CB SH 39 45 157 2011.07 P 11 10 1.3 143

74 CB PP 30 60 280 2011.09 P/W 14 15 2.3 483

75 CB PR 415 55 200 2011.09 P/C 40 60 4 9,600

76 CB BG2 19.3 63 180 2013.05 C

77 CB DG 30 68 80 2013.07 P/W

78 CB DG 16.5 51 60 2013.02 P/C 6 30 1.5 270

79 CB DG 19.1 40 127 2013.08 C 18 22 1.8 712.8

*Where, CB=Chungbuk, CN=Chungnam, P=Plane failure, W=Wedge failure, T=Toppling failure, C=Complex failure, S=Surface failure, DG=Daebo
granite, BG1=Banded gneiss, BG2=Biotite gneiss, GG=Granite gneiss, PR=Phyllite rock, PP=Pebblic phyllite, SH=Shale, CS=Calcareous slate, SC=

Schist, QP=Quartz porphyry, AT=Andesite tuff
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0~50 2 2.5 0~10 0 0 ~40 7 8.9
51~100 19 24.1 11~20 14 17.7 41~45 12 15.2
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Table 4. Parameters using slope stability analysis

Discontinous plane
Method Region Unit weight Friction angle Cohension Friction angle Cohension

(kN/m®) (kPa) @) (kPa)
CB 25 100~ 150 26 10~20

Enforcement design
CN 23~25 60~ 150 27~32.2 20~30
) CB 23~25 80~ 100 21~31 5~30

Backanalysis

CN 22 20~30 27 10~15
CB 24~25 100~200 27~32 10~15

Bibliographic data
CN 22 20~30 27 10~20
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