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Improvement of Post-earthquake Risk Assesment System for Damaged
Buildings by Case Study on ‘11.15 Earthquake’

Z83" - 254" - Aoy - ojFH" - LN - 228"
Kang, Hyeong Gu" - Yun, Nu-Ri" - Kim, David" - Lee, Jung Han"” - Kim, Hye Won"* - Oh, Keum Ho"

2R TR
"National Disaster Management Research Institute

/] ABSTRACT /

Post-earthquake risk assessment technique in Korea is developed in 2013 by National Disaster Management Research Institute, at the
same time, related manual and standard regulation is distributed to every local government by National Emergency Management Agency.
The objectives of this research are to investigate and evaluate the post-earthquake risk assessment of 9.12 Earthquake (M5.8, Gyeongju
City, 2016) and 11.15 Earthquake (M5.4, Pohang City, 2017). To suggest and improve the assessment process of post-earthquake risk,
first post-earthquake risk assessment method of advanced foreign countries including US, New Zealand and Japan are compared, and
post-earthquake evaluation activities in 9.12 Earthquake and 11.15 Earthquake are analyzed. From the results, it is needed to expand the
adapted building and structure types and strengthen the earthquake disaster response capacity of local government.
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Table 1. Compared USA with Japan for survey items

Category USA Japan
Structure criteria items Common criteria items
Wooden frame |* Overall _collapsc.e, partial collapse, « Slope of first floor )
foundation strain s Overall slope of buldin « Overall collapse, partial collapse,
Level Concrete | * Slip of partial floor or building . b fp I SIJI foundation strain, buckling of
1 + Damage states of structural member amage o column, wa superstructure, slope
* Risk of barrier, chimney, rockfall * Overall or partial slope of building « Damage for structures (adjacent
Steel frame | Ground crack & motion, slope strain * Buckling structures, ground around)
» Etc. * Frame, column-to-beam connecter, joint |« Damage for fall & collapse risk factor
* Column base
All kind of structure Wooden frame Steel frame Steel & SRC
(1) Incaseitis |+ Overall or partial collapse
judged dange- |+ Serious failure of foundation, buckling of superstructure
rous at a glance |+ Serious slope of overall or partial building
* Risk by failure of adjacent structure, ground around
@D ¢ « Settlement or slope by differential settlements
amage for
structu?es * Buckling member
(adjacent * Foundation damage » Damage ratio of Frame |+ Damage member over
* Serious damage of main structural * First floor slope * Failure of column - to - lamage level
Level structures. Serious d f main structural First fl | Fail f col t d level III

2 ground around) member, wall, and sign of strain

Wall damage
Corrosion, insect pests * Column base damage

beam connection & joint |+ Damage columns (over

damage level IV & V)

Corrosion

* Tile

Roof member

(3) Damage for
fall & collapse |+ Risk of barrier, chimney, rockfall
risk factor

Window glass, window frame
« Exterior material (dry, wet)
Signboard, devices

Outdoor stairs

« Etc.

(4) Etc. * Other risk (damage of toxic, asbestos, gas & power line)
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Fig. 4. Risk assessment system (Korea)

Table 2. Investigating lists for level 1 post-earthquake safety eva-
luation

Survey items Criteria

* Collapse of building or any story

« Significant slope of building or any story

» Severe damage of foundations, severe upper story's
moving off

Hazard of
1| significant to
buildings

Hazard of |+ Danger by failures of adjacent buildings and ground
adjacent * Building settlement by ground failures
buildings and |+ Slope of the whole or part of buildings by differential
ground settlement

Structural |+ Obvious severe damage of primary structural mem-
3| members bers
hazard  Other sighs of severe distress present

* Window and door, exterior material, roof material,

4| Falling hazard rail, chimney, sign, other falling hazard material

* Toxic spill, asbestos contamination, broken gas line,

5| Other hazard ;
fallen power line

Table 3. Investigating lists for level 2 post-earthquake safety eva-
luation

Survey items Criteria

Danger by damage of adjacent buildings and ground

Hazard of |+ Building settlement by ground failures

adjacent (lessthan 2.5 cm /2.5 cm ~ 10 cm/ over 10 cm)

1 buildings, |+ Slope of the whole or part of buildings by differential

ground and settlement (less than 1/500/ 1/500 ~ 1/200 /over 1/200)
structures |+ Column damages (evaluation based on a number of

columns with damage index Ill ~V)

Rail, chimney, others
Window and door

« Exterior material (wet, dry)
« Sign, equipments

Outside stairs

« Others

2 | Falling hazard
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