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The Present State of Earthquake Hazard for the
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Abstract : Farthquake is one of the hazard so hard because it is difficult predicted occurred time, scale and characters.
Due to a recent Sichuan earthquake in China with a magnitude of 7.8, it is worried about having a major earthquake
in Korea peninsula in near future. The earthquake in Kobe, Japan showed that the damages were concentrated on the
buildings which were not considered to be protected from the earthquakes. In this study, apartment structures in Korea
analyze about earthquake hazard and evaluate seismic performance. Through the this study we have notice of earthquake
hazard for apartment structures which live a lot of population of Korea and suppose necessary for seismic retrofit.
Key Words : apartment structures, earthquake hazard, seismic code, seismic performance, seismic retrofit
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Fig. 1. Map of epicenter for Past 20years.
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Table 1, Number of apartment structures

Type of house
Total
Apartment | Condo | Detached
Seoul 12,305 2,022 594 14,921
Gyunggido 19,282 3,247 1,339 23,868
Whole country | 73,187 11,835 923 94,122

Fig. 2. Distribution diagram of apartment invSeoul,
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Table 3, Statement of height for apartment structures

region {Before 1991 | 1992-1997 | 1998-2003 Total
44318 4053 1,786
Seoul 3 ggav) | @1%) | Gswy | 0T
1 esse | s | 620
Gyeonggi | 30405 | @80%) | (lew) | 9120
Whole of | 22708 | 193404 | 150518 | o oo
comtry | (397%) | (3.9%) | (264%) :
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Height
content total
under 15m| 15 ~27m |27 ~40m [40 ~55m jover 55m
Seoul 4,767 689 5436 2,049 1,980 14921
(31.9%) | (4.6%) | (36.5%) | (13.7%) |(13.3%)(
7,839 1,826 5,588 5,835 | 2,780
Gyeonsgh) (35 806) | (7.6%) | (23.5%) | (24.5%) | (11.6%) |56
Whole of 37,950 | 6,821 27,044 | 14,470 | 7,837 94.122
country | (40.3%) | (7.3%) | (28.7%) | (15.4%) | (8.3%) |
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Table 4. Application for Seismic code of the apartment in

Korea
Application for seismic code
Content Total
AIK 2000 Basic-code  |non-application
4201 4,427 6,293
Seoul |78 206 (29.7%) @2.1%) | 492
N Ak 11,935 4,200
Gyeonggl | 35 4z (48.0%) (19.6%) | 2308
Whole of | 25,060 43,436 25,617 9412
country | (26.7%) (46.1%) (27.2%) ’

*Except KBC-2005code which was developed new seismic code.
Because used data is between 1960 and 2000.
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Fig. 4. Disjoint of tunnel form,
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Fig. 5. Typical apartment model for seismic & nonseismic design.
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Table 5, Detail of reinforcement

Floor Wa;l Ir:rgk7(l) Wa;tl g}:‘k’/(Z) Thickness

10-15 W4 W4

8-9 Wa w3 WI @ 200mm

W3 : 170mm
57 W3 w3 W4 : 140mm
1-4 w3 W1
Reinforcement

Wall Wi w3 W4
Vertical P6@150 6@140 G6@120
Horizontal G6+I@150 P6@100 6@80

Br=QRSE| X, H233 H6Z, 2008\

Table 6, Result of primary evaluation for seismic performance

Strength Stiffness
Content | Shear | Weak Trust | oo floor adiacency
stress floor factor istiffness
point 0.2 i 0.9 0.2 1 1
2step factor; 0.6 0.3 0.1 0.6 0.3 0.1
2step poinf 0.12 0.3 0.09 0.12 0.3 0.1
2step total 0.510 0.520
3step factor] 0.3 0.2
3step total 0.153 0.104
Shape Detail and other .
Content | route |variationlvariation torsi steel jretrofit of| f;;zr?-
of load|of planpf mass| OSION | atio open area
point 1 1 1 1 0.6 1 0.4
Ostep factor] 0.4 | 02 | 02 | 02 0.5 0.5 0.1
2step point 0.4 0.2 0.2 0.2 0.3 0.5 0.1
2step total 1 0.8
3step factor| 0.2 0.2
3step total 0.2 0.16
Evaluation
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Fig. 8. Result of Evaluation of seismic exact performance for
model structures,
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Table 7. Detail of retrofit

Steel : 400MPa Concrete : 35MPa
Material
RW1 RW2
size(mm) 200x1000 200x2000
Vertical HD13@200 HD13@200
Horizontal HD13@150 HD13@150

o

LR 2R &
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Fig. 10, Result of Evaluation of seismic exact performance for
retrofitted model structure,
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