The Journal of Engineering Geology, Vol.18, No.l, March, 2008, pp. 17-26

gAMLz HIE AMHO| AY Het
SUY ™ - SEE?
S=A A A7 AZBAFAN TR, SIS 24338
Proposal of a Design Method of Slope Reinforced by the Earth Retention System

Young-Suk Song!* and Won-Pyo Hong’

'Geological & Environ. Hazards Division, Korea Inst. of Geoscience and Mineral Res.
2Dept. of Civil & Environmental Engineering, Chung-Ang University

2 AN EFIAANNEH R BAFE AR oig AARS AASISL, oo e 4A BEEE 2sie g
A AfEe] AT} 7hestes ST AbE Ao AAM S FPAREANGA, AFRAAGA, I G SEA,
PSR BagA 2 B2k AAGAe) o] sEAR AT ARSIt EE 7S At AFu e 9
NS Hrkshe F99 4% 7158 A, ofs oM A" A SR 3 BEHTeEM FFHY 7
& vlEEAY. ARBEAA L AotErt AR AS 150 mol3te] L, FTHESL] 9 150 m~900 mojH, iR
2 ZBF 900 mol g EFANU At AbadIAREE EHE A4z gt} e} FFAAANLYE AT
A=E BTk 3, BFAAANLRR] AL, 29T B 7 g Zdzte] APS ALt HH 9 AP

FHe g 4 Jes ST,

F8o] : AN, BAAM, AN, APEEE R, APEEEAE

>

-

In this study, the design method of slope reinforced by the earth retention systems were systematically developed,
and the flow chart of design procedure for each system were constructed to design the slope rationally. The pro-
posed design method is composed of 5 steps such as field condition investigation step, slope design step, landslide
occurrence prediction step, slope failure scale estimation step and reinforcement countermeasure selection step. The
quantitative standard of slope failure scale was established based on the arrangement of various overseas standards
which is estimating the slope failure, and the analysis of slope failure scale which is occurred in the country. The
slope failure scale is classified into three categories the small scale of slope failure is less than 150 m* of slope fail-
ure volume, the middle scale of slope failure is from 150 m’ to 900 m*® and the large scale of slope failure is more
than 900 m>. The earth retention system could be selected by the proposed slope failure scale based on the slope fail-
ure volume. Meanwhile, the design methods of earth retention system such as piles, soil nails and anchors were
developed. The optimal countermeasure for slope stability could be proposed using above design methods.
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Fig. 1. Flow chart for the design method of slope reinforced by earth retention system.
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Table 1. Slope height according to slope failure scale (cut slope).

T TR TTE 121 B
Ministry of Construction in Japan )
(Task Com. of Jap. Geotech. Soc., 1996) 5 me] 3 Sm=10m 10mol
Japan Highway Public Coporation ]

~ !
(Task Com. of Jap. Geotech. Soc., 1996) 7me®] 3} 7m~2lm 21 me]
Japanese National Railways (1974) 5 mo] 3} 5 m~20m 20 mo] At
Okada et al.(1992, 1994) 7.1 m®) 3} 7.1m~9.2m 9.2 mo] 4
Sugiyama et al.(1995) 10 mo) 3} 10 m~20 m 20 mo] A}
Nippon Koei Co. (1457, 2003) 15 mo] 3} 15 m~40 m 40 mo] 2
Table 2. Slope height to slope failure scale (embankment slope).

T B8 AR FHE ot 2
Japanese National Railways (1974) 3 mo| 3} 3Im~6m 6m o] A
Sugiyama et al.(1995) 3me°]| 3} 3m~10m 10mo] 4
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Table 3. Thickness of surface soil according to slope failure scale (cut slope).

T % AR SR =
Ministry of Construction in Japan .
(Task Com. of Jap. Geotech. Soc., 1996) 0.5 me] 3} 0.5 me] %
Japan Highway Public Coporation .
(Task Com. of Jap. Geotech. Soc., 1996) 0.3 me] 3k 0.3 m~Im Ime)’d
Japanese National Railways (1974) 0.5 mo| s} 0.5m~15m 1.5 mo]AH
Okada et al.(1992, 1994) 0.7 mo] 3} 0.7m~1.6 m 1.6 mo] X
Sugiyama et al.(1995) 2 me| 3}t 2 mo] A
Table 4. Slope failure volume according to slope failure scale.
T ¥ aqt R TTE =
SlnClalI‘ (1991) 10 m3 01 ‘E-S']— 10 m3~500 m3 500 m3 0] }E;'_

(o} F73, 2003)
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scale.
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Fig. 7. Flow chart for design method of slope reinforced by
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Fig. 8. Flow chart for design method of slope reinforced by
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