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A study on development of disaster—risk assessment criteria for
steep slope
—Based on the cases of NDMS in Ministry of Interior and Safety—
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Abstract In this study, the National Disaster Management System (NDMS) was analyzed to evaluate the
disaster impact assessment standards for steep slopes. Problems in the assessment methods and systems
were discovered, which could be reasons for poor reliability. The disaster—risk evaluation index needs
improvement to evaluate various types of retaining walls, such as concrete/reinforced soil walls and
reinforcing stone masonry. Additionally, using the same score for overturning, bulging, and efflorescence
could be reasons for poor reliability, and different weighting factors are needed. Assessment methods are
needed to subdivide the social influence evaluation index while considering environmental conditions of
steep slopes, such as railroads and reservoirs. For the evaluation of steep slopes, standards for start and
end points of steep slopes should be created for effective management, and disaster impact assessment
needs to be performed after redevelopment from an advanced index for protection and reinforcement.
These problems were derived from a current evaluation system, so a disaster impact assessment is

necessary to supplement the results of this study.
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Designation of collapse risk zone maintenance work

Fig. 1. Process of Steep slope management
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(Table 1).

Table 1. management guide by estimation grade

Grade | Rating Management guide
A 0 ~ 20 | - No disaster risk, less damage
B 21 ~ 40 | No qlsaster risk, Regular management
required
- Continuous inspection due to disaster risk
C 41 ~ 60 | and establishment of a maintenance plan if
necessary
D 61 ~280 " Neeq to fastabllsh‘ a maintenance plan due
to high disaster risk
- Need to establish a maintenance plan due
E 81 < . . .
to very high disaster risk
S FAAA d3e 1 AsiggAde] EAshe
5w¢ C, D, E 5] 53.8%2] "< 7Fth(Table
2). o] T H7ERel i Al w9 F=& Ao
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Table 2. Distribution of grade

Total A B C D E

14,060 789 5,854 6,616 765 36
(100%) (5.6) (41.6) (47.1) (5.4) (0.3)

EE iR ;ngq 179 1292 7)E 3784
14,060707F Bal=la 9iek. EARe} ok vekd
43.1 %, 20.6 %°] F2 HE&S AFA| AL o
MZ2 177 %, EALS} gutom A
18.7 %] ¥l5& AAZHTH(Table 3).

Mo & N fr 1B

Table 3. Distribution of steep slope by type

Soil Rock
slope slope

Retaining wall - Complex

Total
stone masonry slope

14,060 6,061 2,891 2,482 2,626
(100%) | (43.1) (20.6) (17.7) (18.7)
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Table 4. Evaluation index of collapse risk for
retaining wall-stone masonry

Maximum

Index .
rating

Settlement(cm) 5
Horizontal displacement(cm) 5
Scouring 5
Damage or Crack(mm) 5
Separation(mm) 10
Wear/Erosion 5
Exfoliation(mm) 5
Exposed reinforcement(%) 10
Overhangbulging 5
Efflorescence 5
Water drainage 10
Total 70

Table 5. Evaluation index of Social impact for
retaining wall-stone masonry

Index Maximum
rating
Environments 5
(Forest, Park, Homestead, Road, Railroad)
No. of Steep slope No. (of liafflc)lane 7
expected facing the one—way
casualty/ road Traffic volume 8
No. of roads- (No./day)
traffic T]
volume lhirzgher No. of expected casualty 15
Distance between steep slope and adjacent facilities 10
Total 30
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Presence
Presence

Absence
Absence

Overturning
‘Bulging

Table 6. Rating of overturing and bulging phenomenon
Efflorescence




(A)

(b
E(1.6%)

(c)

Fig. 2. Distribution of Grade
(a) total (b)Railroad (c)National Park
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Table 7. Distribution for length of steep slopes in
NDMS

300~
500

200~
300

100~
200

Length

m | °%

100<

No. 499 905 1,411 3,688 7,001

% 3.7 6.7 10.4 27.3 46.9
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No. of maintenance 22 ~ B
N A7) A e ARNE R, 25,
No. of upgraded rating 6
AR A g, R, 2, §4, 012, A
No. of maintain rating 16
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Table 10).

Table 10. Considerations for Social impact assessment
considering circumstance of steep slopes

Circumstance of . .
Area Assessment considerations
steep slopes

Railroad Railroad, Tunnel Railroad and train damage
National - Safety of visitor, Trails
Trails
park damage

Road, Agricultural
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Table 11. Index for

reinforcement effect

Division

Index

Ministry of land,

Structure deformation

infrastructure and

Conditions of reinforcement

Rural . Facilities damage
reservolr transport(MLIT)
C " Importance of method
S asualties,
Buil ., R I . . .
Urban uilding, Road Facilities damage Australia Conditions of vegetation
Existence of retaining wall
Hong Kong
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