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/] ABSTRACT /

This study proposes a methodology for the regional seismic risk assessment of structural damage to buildings in Korea based on
evaluating individual buildings, considering inconsistency between the administrative district border and grid lines to define seismic
hazard. The accuracy of seismic hazards was enhanced by subdividing the current 2km-sized grids into ones with a smaller size.
Considering the enhancement of the Korean seismic design code in 2005, existing seismic fragility functions for seismically designed
buildings are revised by modifying the capacity spectrum according to the changes in seismic design load. A seismic risk index in building
damage is defined using the total damaged floor area considering building size differences. The proposed seismic risk index was
calculated for buildings in 29 administrative districts in 'A’ city in Korea to validate the proposed assessment algorithm and risk index. In
the validation procedure, sensitivity analysis was performed on the grid size, quantitative building damage measure, and seismic fragility

function update.
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Fig. 1. Example of a grid divided by administrative districts
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Fig. 3. Seismic risk coeifficient of building types for different design codes
Table 1. Classification of seismic fragility function
Classification Permission year Design code Importance factor Note
Pre-code - - - Former Pre-code
MO0 Before 2005 KBC 2000 1.0,120r15 Former Moderate-code
MO09 After 2005 KBC 2009 1.00r1.2 New
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Fig. 5. Seismic fragility function for extensive damage of C1L1
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Fig. 6. Distribution of site classes
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Table 3. The most dangerous three administrative districts based
on damaged total floor area

Damaged total floor
area ratio

4.11%
3.98%
3.35%
5.29%
1km>x1km 18 4.62%
4.42%
4.09%
3.70%
3.61%

Grid size Administrative district
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W W o N
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Damage total area ratio
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Table 4. The safest three administrative districts based on damaged
total floor area

Grid size Administrative district Damaged tOt?I floor
area ratio
26 0.54%
2 km>2 km 27 0.39%
28 0.35%
26 0.69%
1km>1km 29 0.60%
28 0.58%
27 0.56%
0.5 km><0.5 km 28 0.39%
29 0.35%
—e—2km —#—1km 0.5km

Y

52423 3 1016 29 17 15 20 12 27 9 22 25 19 26 28 8

Administrative district

Fig. 7. Damaged total floor area ratios for different grid sizes

Table 5. Ground conditions by grid size (Total area ratio)
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Table 6. The most dangerous three administrative districts based
on the number of damaged buildings

Ratio of the total
Grid size Administrative district | number of damaged
buildings
4 3.65%
2 km><2 km 18 2.50%
17 2.31%
6 3.64%
1 km><1 km 10 2.49%
17 2.02%
2.39%
0.5 km>0.5 km 2 2.17%
1.94%
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Table 7. The safest three administrative district based on the
number of damaged buildings

Ratio of the total
Grid size Administrative district | number of damaged
buildings

1 0.56%
2 km><2 km 17 0.56%
9 0.46%
14 0.42%
1 km>1 km 15 0.30%
26 0.26%
27 0.40%
0.5 km><0.5 km 28 0.27%
29 0.19%
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