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/] ABSTRACT /

The risk-based assessment, also called time-based assessment of structure is usually performed to provide seismic risk evaluation of a
target structure for its entire life-cycle, e.g. 50 years. The prediction of collapse probability is the estimator in the risk-based assessment.
While the risk-based assessment is the key in the performance-based earthquake engineering, its application is very limited because this
evaluation method is very expensive in terms of simulation and computational efforts. So the evaluation database for many archetype
structures usually serve as representative of the specific system. However, there is no such an assessment performed for building stocks
in Korea. Consequently, the performance objective of current building code, KBC is not clear at least in a quantitative way. This
shortcoming gives an unresolved issue to insurance industry, socio-economic impact, seismic safety policy in national and local
governments. In this study, we evaluate the comprehensive seismic performance of an low-rise residential buildings with discontinuous
structural walls, so called piloti-type structure which is commonly found in low-rise domestic building stocks. The collapse probability is
obtained using the risk integral of a conditioned collapse capacity function and regression of current hazard curve. Based on this approach
it is expected to provide a robust tool to seismic safety policy as well as seismic risk analysis such as Probable Maximum Loss (PML)

commonly used in the insurance industry.
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§ Table 3. Fundamental period
o
i Mass participation (%)
Mode No. Period p: p o
(sec) X—dir. Y—dir.
| | | | ]
a a a @ 1 0.21 31.54 5.86
0.16 9.36 81.27
Fig. 1. First floor plan of an example building 0.11 40.56 2.94
Table 1. Details of column and wall section
Column Wall
- ; . S
Section Size (mm) | Main reinf. | Hoop reinf.| Reinf, ratio (%) | Size (mm) Ver.tlcal Horlz.ontal Reint. ratio (%)
reinf, reinf, \V] H
C1 400 x 400 12-D19 HD10@300 2.7
180 HD10@300 | HD10@300 0.26 0.26
Cc2 400 x 600 14-D19 HD10@300 2.1
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Fig. 2. Perform-3D analytical model
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Table 4. Summary of Earthquake Event Data for Non-Pulse Like Records Set

Earthquake Recording Station
Record ID Normalized .and Scaled
Name Year M Rrup (km) Vs30 (m/s) Motions
PGA (g) PGV (cm/s)
1 Imperial Valley 1979 6.53 15.3 260 0.371 243
2 Morgan Hill 1984 6.19 13.0 350 0.245 13.3
3 Mammoth Lakes 1980 6.06 4.7 347 0.317 15.6
4 Imperial Valley 1979 6.53 22.0 250 0.278 38.1
5 Imperial Valley 1979 6.53 127 349 0.387 36.4
6 Coalinga 1983 6.36 294 308 0.602 57.8
7 San Fernando 1971 6.61 22.8 316 0.284 249
8 Morgan Hill 1984 6.19 115 222 0.393 211
9 Parkfield 1966 6.19 9.6 290 0.339 19.3
10 Imperial Valley 1979 6.53 10.5 231 0.317 28.1
11 Coalinga 1983 6.36 37.2 212 0.502 713
12 Victoria, Mexico 1980 6.33 19.0 242 0.324 64.6
13 Coalinga 1983 6.36 242 275 0.502 456
14 Managua, Micaragua 1972 6.24 41 289 0.316 227
15 Imperial Valley 1979 6.53 73 242 0.425 48.2
16 Imperial Valley 1940 6.95 6.1 213 0.310 42.2
17 Coalinga 1983 6.36 8.4 257 0.346 40.2
18 Northern California 1954 6.50 27.0 219 0.379 67.1
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