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ABSTRACT

Recently, the damage caused by natural disasters such as typhoons and localized torrential rains has been increasing rapidly. The Ministry
of the Interior and Safety enacted a Mlaw on safety management of small sized infrastructures) and local governments have to register
small sized infrastructures with the National Disaster and Safety Management System (NDMS) until March 31st every year. Recently,
each local government has ordered Safety inspections of small sized infrastructures and maintenance plans and six types of facilities,
including small streams, small bridges, farm roads, access roads to village, inlet weirs, and drop structures are being surveyed and digi-
tized into a database. Each facility is being evaluated for risk, and for those deemed hazardous, maintenance plans are being developed.
However, since the risk assessment method of small sized infrastructures is not clear so that is conducted through visual investigation by
field investigators, risk assessment is conducted in a subjective and ambiguous form. Therefore, this study presented a reasonable and
quantitative risk assessment method by providing a quantitative evaluation indicator for small stream, which has the highest disaster risk
among other small sized infrastructures, so that small sized hazard infrastructures can be selected to secure transparent evidence for
improvement plans and action plans.
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Table 1. Definition of small sized infrastructure

Classification Definition (constitution and location) Size

* Facilities as an elongated stream not managed by River Act ¢ A length of 50 m or more with a width of 1 m or

Small stream . ;
and Small River Maintenance Act more

Access road to ¢ Public roads connecting natural or artificial villages

. . . * Average width of 3.0 m or more
village including village streets

* Public roads that are directly used for agricultural and fishery

Farm road . . .
production activities connected to cultivated land, etc.

* Average width of 2.5 m or more

* Facilities as plain concrete or reinforced con-
crete structures with a length of less than 100 m

* Small-sized facilities not classified as Class 1 or
Class 2 under Article 4 of the Enforcement
Decree of the Special Act on the Safety and
Maintenance Management of Facilities

* Small public bridges connecting roads not managed by other
Small bridge  laws, or roads under the Rural Road Improvement Act or the
Road Act

* Facilities intended to raise the water level by blocking a
waterway
Weir * Public facilities not managed under other laws, such as the -
Rural Community Improvement Act, the River Act, and the
Small River Improvement Act

* Facilities installed in the lateral direction of the waterway, on
the sloping part of the longitudinal section of the water way,
Drop structure to pr.event.e.r(.)sion, etc. )
* Public facilities not not managed under other laws, such as
the Rural Community Improvement Act, the River Act, and

the Small River Improvement Act

Source: Notice No. 2019-75 of Ministry of the Interior and Safety
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Table 2. Risk assessment criteria

Grade Scoring standards Criteria for judging by risk grade
Good Less 30 * Generally good condition with little risk of disasters
Average 31~70 * Conditions that requires safety management due to the existence of disaster risks

* As high risk of disaster or partial damage has occurred, conditions requiring immediate action

Poor Over 71 .
such as replacement or suspension of use

Source: Notice No. 2023-12 of Ministry of the Interior and Safety

Table 3. Grading criteria and scoring standards

Conditions Grade Score
* Arelatively good condition with a minor risk of disaster and no functional problems A 1~3
* A state where disaster safety management is required due to the possibility of causing a disaster B 4~6

* A situation where there is a high risk of disaster, and urgent safety measures are needed due to either a

. . . S C 7~10
partial occurrence of a disaster or the need to address and eliminate the causes of a potential disaster

Source: Notice No. 2023-12 of Ministry of the Interior and Safety
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Table 4. Risk assessment items of small stream

Inspection

. Detailed items Issues Improvement directions
1tems

* Addition of disaster
history investigation
through resident inquiry
or literature review

History ® History of human and property damage in the past * Difficult to confirm on site

of past
damages @ Past record of flood damage in the adjacent area * Difficult to confirm on site

* Difficul firm the free- * Evaluati
» ® Insufficient and damaged embankment section iticult t(? confirm the free va uaqon baseq on
Facility board on site hydraulic analysis

stability @ Installation of the bank protection, aging and
damaged condition

® Aging of etc., facilities such as pipe or gate - -

* Evaluation only based on

. * Evaluation based
whether a stream width of vajuation basec on

Potential ©® Lack of stream width or sudden contraction . flood discharge by
: 2.0~5.0 m is secured, regard- hvdraulic analvsis
for. causing less of the watershed area Y Y
disasters - - - - -
@ Risk due to riverbed erosion/sedimentation - -
Lack of discharge capacity due to debris and + Difficult to confirm the free- ¢ Evaluation based on
vegetation board on site hydraulic analysis
. . o .. . . * Addition of disast
® Risks associated with site conditions * Difficult to confirm on site . ' IOTl © 1‘sas‘er
B history investigation
c.

Artificial structure damage (by humans, animals, etc.)
and illegal occupancy (farming, etc.) on the stream
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Table 5. Evaluation score of past human and property damage history

Literature review Resident inquiry
Damage of human life Property damage Score Damage of human life Property damage Score
] No damage ] No damage 2 ] No damage ] No damage 2
[1No damage 1 Occurred 5 [1No damage 1 Occurred 7
1 Occurred [1 No damage 7 1 Occurred [1No damage 8
[ Occurred [ Occurred 8 [ Occurred [ Occurred 10
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Table 6. Assessment score of recurrent flood damage history in inland

Land use History of flood damage Distance between flooded areas based on literature review
Flood damage Score Less 50 m 50~100 m 100~200 m Over 200 m
1 No damage 1
Mountain 1 Completed action 4 110 18 6 1
[ Recurrent occurrence 7
1 No damage 1
Vacant land 1 Completed action 4 110 18 6 1
] Recurrent occurrence 7
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Table 6. Assessment score of recurrent flood damage history in inland (Continued)

Land use History of flood damage Distance between flooded areas based on literature review
Flood damage Score Less 50 m 50~100 m 100~200 m Over 200 m

1 No damage 2

Small agricultural land ~ [] Completed action 5 110 18 6 12
[] Recurrent occurrence 8
] No damage 2

Large farmland [1 Completed action 5 110 18 16 12
[1 Recurrent occurrence 8
1 No damage 3

Small village 1 Completed action 5 110 18 6 13
[] Recurrent occurrence 9
1 No damage 3

Large village [] Completed action 6 110 18 16 L3
[] Recurrent occurrence 10
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Table 7. Assessment score for insufficiency and damage of embankment

Classification End point Mid point Start point

Inflow discharge (m*/sec) - - -
Discharge capacity (m’/sec) - - -

Shortage rate of capacity (%) - - -

]?mb . ent Assessment of embankment insufficiency
insufficiency
Shortage rate of capacity 0% 1~20% 21~30% Over 30%
End point 12 18 19 110
Mid point 2 18 19 110
Start point 2 18 19 110
Assessment of embankment damage
Point Location =~ Nodamage Occurred damage  Location =~ No damage Occurred damage
Embankment = 7 Left 02 110 Right 02 0110
damage
Mid Left 12 110 Right 12 110

Start Left ) 110 Right 12 110
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Table 8. Assessment score for installation of the bank protection, aging and damaged condition

Ag2] G 5ol w2k 27dsA 21

Installation of bank protection

Type Start point Mid point End point
Left Right Left Right Left Right
Not installed 110 110 110 110 110 110
Stone materials (14 (14 (14 (14 (14 (14
Stone gabion (14 (14 (14 (14 (14 (14
Concrete retaining wall 12 12 12 12 12 12
Con’C canal 12 12 12 12 12 12
Con’C block 12 12 12 12 12 12
Aging and damaged condition of bank protection
. Start point Mid point End point
Conditions
Left Right Left Right Left Right
Good 12 12 12 12 12 12
Aging 18 18 18 18 18 18
Damaged 110 110 110 110 110 110
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Table 9. Assessment score for evaluation score for the deterioration of other facilities
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Assessment for pipe or gate condition

Point Not installed Good Aging Damaged or installation required
End 2 s 18 110
Mid 12 s 18 110
Start 02 s 8 110
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Table 10. Evaluation criteria for insufficient or sudden contraction of small stream width

Grade Score Criteria for judging by risk grade
A 1~3 * When the stream width is wider than 5.0 m
B 4~6 * When the stream width is between 2.0 m and 5.0 m, there is no sudden contraction
C 7~10 * When the stream width is very narrow compared to upstream/downstream
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Table 11. Assessment score for lack of stream width or sudden contraction

Classification End point Mid point Start point

Inflow discharge (m*/sec) -

Discharge capacity (m’/sec) -

Shortage rate of capacity (%) - -

Lack of
ac O. Assessment for lack of stream width
stream width
Shortage rate of capacity 0% 0~20% 20~30% Over 30%
End point 12 18 19 110
Mid point 12 18 19 110
Start point 12 18 19 110
Assessment for sudden contraction
Point Existence of sudden contraction No sudden contraction
Sudden ;
. End point 110 12
contraction
Mid point 110 12
Start point 110 12
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Table 12. Assessment score based on small stream erosion/sedimentation

Assessment score based on small stream erosion/sedimentation

Point Good Partial erosion or sedimentation Severe erosion or sedimentation
End 12 18 110
Mid 12 18 110
Start 12 18 110
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Table 13. Assessment score for lack of discharge capacity due to debris and vegetation

Point Good Partial Severe Point Good Partial Severe
Debris End 02 08 Do veeetation g 02 08 0110
in the . in the .
stream Mid 12 18 110 stream Mid 12 18 110
Start 12 18 110 Start 12 18 110
Classification End point Mid point Start point

Inflow discharge (m*/sec) - - -
Discharge capacity (m’/sec) - - -

Lack of  Shortage rate of capacity (%) - - -

discharge Assessment of embankment insufficiency

capacity Shortage rate of capacity 0% 1~20% 21~30% Over 30%
End point s 18 19 110
Mid point s 18 19 110
Start point s 18 19 110
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Table 14. Assessment score for risks associated with site conditions

Land use History of flood damage Distance between flooded areas based on literature review
Flood damage Score Less 50 m 50~100 m 100~200m  Over 200 m
] No damage 1
Mountain ] Completed action 4 110 18 17 11
[1 Recurrent occurrence 6
(1 No damage 3
Vacant land 1 Completed action 4 110 18 7 13
[ Recurrent occurrence 6
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Table 14. Assessment score for risks associated with site conditions (Continued)

History of flood damage Distance between flooded areas based on literature review
Flood damage Score Less 50 m 50~100 m 100~200 m Over 200 m
1 No damage 4
Small agricultural land ~ [] Completed action

Land use

110 (18 07 14

] Recurrent occurrence

] No damage
Large farmland [1 Completed action 110 18 17 15

[] Recurrent occurrence

1 No damage
Small village 1 Completed action

[J Recurrent occurrence

1 No damage

O IO 9 N0 N i D

Large village [] Completed action

[] Recurrent occurrence 10
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Table 15. Assessment score for artificial structure damage and illegal occupancy on the stream

Assessment of artificial structure damage and illegal occupancy

Point No damage Partial Severe
End point 12 5 110
Mid point 12 5 110
Start point 12 5 110
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