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Abstract This study aimed to identify the characteristics of building damage caused by sediment disasters
in Korea. So, cases of sediment disasters in Korea that occurred from 2007 to 2021 were converted into
a database. Subsequently, the characteristics of building damage caused by sediment disaster, related
highly to the causes and human casualties of the disaster, were analyzed. The analysis showed that
sediment disasters in Korea occurred evenly regardless of the rock type of the bedrock, and torrential
rains for 2 to 3 days before the disaster were the main causes of the disaster. In addition, human
casualties in the debris-flow damaged areas of sediment disasters were concentrated in buildings with
an average separation distance of 200 m or less in these areas. On the other hand, most damages in
the slope-failure areas of sediment disasters were concentrated in buildings with an average separation
distance of less than 10m in these areas. Further, 66 % of the buildings damaged by sediment disasters
were residential buildings. And the degree of damage in the building materials ascended among
non-reinforced masonry, lightweight steel structure, light wood structure, and reinforced concrete in the
same order. In essence, the above results are expected to be used as basic data for research to prevent
building damage caused by sediment disasters in the future.
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Table 1. Information on sediment disasters

Category Information References
Date of occurrence, Location, Literature,
General ) ) . L
Casualties Field investigation
Collapse types, Casualties,
Damage Housii d;,rp;a e, Recove Literature,
8 g stat\glsy Y | Field investigation
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Table 2. Information on geology and topography

Information References

Width, Depth, Length,
Separation Distance,
Scale Damaged area, Slope scale,
Sediment area, Valley,
Distance of debris flow

Category

Field investigation
Satellite image

Soil environment

information
Geology Soil depth system
(http://soil.rda.go.
kr)
Landslide
Slope angle, Sediment slope, information
Topography [Slope length, slope curvature, system
bedrock type (http://sansatai.for
est.go.kr)
Accumulated rainfall for Korea

Rainfall 1day, 2days, 3days, 5days

and 15days

Meteorological
Administration

Table 3. Information on Damaged buildings

Category Information References
Type of use Residential, Commerce,
P Public, The others
Reinforced concrete, Steel Building life cycle
moment, Reinforcement management
Material of | masonry, Unreinforcement system
building masonry, Lightweight steel (http://blem.go.kr)
structure, Light wood
structure, The others
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Table 4. Damage status of sediment disaster from
2007 to 2021

Slope i
Type Total Collapse Debris Flow
Occurrence 70 36 34
Building Damage 107 41 66
Death 75 20 55
Casualties
Injury 23 3 20

s WA 91
BRI 9w, A1F, A% 59 ale] ofs) wayet
e g2 1ol 24 adle] o 5

i
H1
>
ok
oy
)
v
He.
)
e
il
&
=
©
.
o

3.2.1 IoiRY 22 §4

Suk(2020)2 1999E+H 2018E7H#] 2047 =W
ol A WAt F 247719 A AARE 435kl A
A A1719] 39S B49610] Table 59+ o] F47%
HOT A9717HD)L2 B SR F7E
< AABIATHL. 2 AFoAe dE B71ES o]
sto] EARSE Rt 4 4 B4

FIN

o

Fig. 1. Distribution of building damage cases by
sediment disaster from 2007 to 2021
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Table 5. Rainfall thresholds for early warning criteria

Wflerjei]ng thresholds Equation
None Below 5% rainfall threshold -
Between 5% rainfall threshold & _ 0.49
Watch 20% rainfall threshold C=21.66D
. Between 20% rainfall threshold & _ 0.44
Warning 50% rainfall threshold C=3475D
Alarm Above 50% rainfall threshold €=59.35D%%
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Fig. 2. Cumulative rainfall-duration for Debris Flow
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Fig. 3. Cumulative rainfall-duration for slope failure
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Fig. 4. Number of sediment disaster by Rock type
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Table 6. Failure and sediment angle by slope disaster

Failure slope angle(®) Sediment angle(®)
Type Debris Slope Debris Slope
flow Failure flow Failure
Average 27.3 37.4 10.1 10.5
Standard 41 15.1 43 10.8
Deviation
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Fig. 5. Box plot of sedimentation area by debris flow
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Fig. 6. Box plot of sedimentation area by slope failure
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Table 7. Classification according to building use

Classification | Residential | Commerce | Public Other

Building
occurred 66% 12% 1% 22%
casualities in 61) 11) 1) (20)
Korea

Building
within 50m of
the mountain

boundary

in Seoul

73.1% 3.0% 3.8% 20.1%
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Table 8. Classification according to building material

Building Classification by building life

Classification .
history management system

Steel structures
RC .
Reinforced concrete structure

RC-frame SM Steel moment frame

RM Iron pipe masonry

uM Masonry, soft bric, cement block, brick,

block, block structure, face block
Non

Lightweight steel structure,

RC-frame LWS
general steel stucture

LWW Wood, general wood structure
Other Other Log wood
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Table 9. Damage status according to building materials

Classifica Damaged : Damage '
tion | buildings Complet/ExtensiviModerat Slight(9) Buried
e© e®) | e ®)
RC 10 1 1 3 " 5
SM 0 _ _ B N -
RM 1 _ _ 1 -
UM 17 4 - 2 2 o
LWS 15 3 : 5 - ;
LWW 14 6 1 5 1 1
Other 2 1 1 B B
Total 59 20 3 13 3 ”
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