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Seismic Performance Evaluation of School Buildings in Gyunggi Region
Considering Seismic Hazard Map
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Abstract :

Since the school buildings are generally used as public shelters when the natural disasters such as flood

and earthquake occur, it must be designed to show enough structural performance when subject to earthquake. Major
failure mode of the school buildings observed in past earthquakes were shear failure of column of which length is
shortened by infilled masonry blocks. In this study, the seismic risk of the reinforced concrete school building struc-
ture was evaluated by using the seismic performance evaluation methods of low-story RC structures developed in
Japan and the required seismic performance index which is obtained according to the KBC2008 seismic hazard map
and soil types. In this paper, the seismic performance of the schoot building is evaluated by considering this short-

column effects, building shape and deterioration.
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Table 1. Design spectrum acceleration (Sps)
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Table 3. Plan category by layout

S4 Sp Sc Sp St Line type | Parallel type { Bending type Overhang type
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Table 2. Seismic performance estimation index by KBC 2008
seismic hazard map
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Table 4. Condition of school building Table 7. Result of seismic performance estimation — Case |
Case I | Case IT | Case TIT | Case IV Story Ey Sp T Is Idlso
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Basement area / 3 0.934 0.95 0.93 0.83 1.97
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Case I 30id0] A3t AEYAe AEQ] =
F=o IANE AR g2 09302 i Table 8, Result of seismic performance estimation — Case |
Story Es Sp T Iy I¢lso
Table 6. toughness index by type of rupture(F) 1 0.381 0.97 0.93 0.34 0.81
Type of rupture Toughness index(F) Note 2 0.423 0.97 0.93 0.38 0.90
Flexural column 1.27~32 By ductility factor 3 0.544 0.97 0.93 0.49 1.16
Shear column 1.0 Fixed 4 0.952 0.97 0.93 0.86 2.04
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Table 9. Result of seismic performance estimation — Case I

Story E, Sp T Is Iglso
1 0.288 0.98 0.93 0.26 0.62
2 0.309 0.98 0.93 0.28 0.67
3 0.360 0.98 0.93 0.33 0.79
4 0.480 0.98 0.93 0.44 1.05
5 0.864 0.98 0.93 0.78 1.45

value

02
1 2 3 4 5
story
Fig. 6. Carrying capacity index(&) and structural seismic

index(/s).
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Table 10, Result of seismic performance estimation — Case
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