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Abstract

The purpose of this study is to evaluate the seismic response of reinforced concrete structure according to the near-field seismic wave and

the far-field seismic wave. This study contains the characteristics of near-field seismic waves, far-field seismic waves, and the criteria for

seismic wave selection. Time hysteresis analysis of reinforced concrete structure on the fourth, eighth and 12th floors is also conducted to

assess the difference between near-field seismic waves and far-field seismic waves. The results showed that near-field seismic waves present

large amounts of velocity and mutagen, causing destructive damage to buildings.
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Fig. 1 Response spectra of the fifty-six individual components of

the normalized near-Field record set

Table 1. Summary of Earthquake Event and Recording Station
Data for the Near-Field Record set

ID Earthquake Recording Station
NO. M Year Name Name Owner
. EI Centro
1 6.5 | 1979 | Imperial Valley-06 CDMG
Array #6
. EI Centro
2 6.5 | 1979 | Imperial Valley-06 USGS
Array #7
3 6.9 | 1980 Irpinia, Italy-01 Sturno ENEL
Superstition Parachute
4 6.5 | 1987 . . USGS
Hills-02 Test Site
. Saratoga-
5 6.9 | 1989 Loma Prieta CDMG
Aloha
6 6.7 | 1992 Erzican, Turkey Erzincan -
7 7.0 | 1992 Cape Mendocino Petrolia CDMG
8 7.3 1992 Landers Luceme SCE
. Rinaldi
9 6.7 1994 Northridge-01 o DWP
Receiving
. Sylmar-
10 6.7 | 1994 Northridge-01 . . CDMG
Olive View
11 7.5 | 1999 Kocaeli, Turkey Izmit ERD
12 7.6 | 1999 Chi-Chi, Taiwan TCU065 CWB
13 7.6 | 1999 Chi-Chi, Taiwan TCU102 CWB
14 7.1 1999 Duzce, Turkey Duzce ERD
. Bonds
15 6.5 | 1979 | Imperial Valley-06 USGS
Corner
. . UNAM
16 6.5 | 1979 | Imperial Valley-06 Chihuahua
UCSD
17 6.8 1985 Nahanni, Canada Sitel -
18 6.8 1985 Nahanni, Canada Site2 -
19 6.9 | 1989 Loma Prieta BRAN UCSsC
20 6.9 | 1989 Loma Prieta Corralitos CDMG
. Cape
21 7.0 1992 Cape Mendocino . CDMG
Mendocino
. LA-Sepulve | USGS/
22 6.7 | 1994 Northridge-01
da VA VA
. Northridge-
23 6.7 | 1994 Northridge-01 . uscC
Saticoy
24 7.5 | 1999 Kocaeli, Turkey Yarimca KOERI
25 7.6 | 1999 Chi-Chi, Taiwan TCU067 CWB
26 7.6 | 1999 Chi-Chi, Taiwan TCU084 CWB
. TAPS
27 7.9 | 2002 Denali, Alaska CWB
Pump S#10
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Fig. 2 Response spectra of the forty-four individual components of

the normalized Far-Field record set

Table 2. Summary of Earthquake Event and Recording Station
Data for the Far-Field Record set

D Earthquake Recording Station
NO. M Year Name Name Owner
. Beverly
1 6.7 1994 Northridge . uUSC
Hills-Mulhol
. Canyon
2 6.7 1994 Northridge UsC
Country-WL
3 7.1 1999 Duzce, Turkey Bolu ERD
4 7.1 1999 Hector Mine Hector SCSN
. UNAM
5 6.5 1979 Imperial Valley Delta
UCsSD
. EI Centro
6 6.5 1979 Imperial Valley USGS
Array #11
7 6.9 1995 Kobe, Japan Nishi-Akashi CUE
8 6.9 1995 Kobe, Japan Shin-Osaka CUE
9 7.5 1999 Kocaeli, Turkey Duzce ERD
10 7.5 1999 Kocaeli, Turkey Arcelik KOERI
Yermo
11 7.3 1992 Landers . . CDMG
Fire Station
12 7.3 1992 Landers Coolwater SCE
13 6.9 1989 Loma Prieta Capitola CDMG
. Giltoy
14 6.9 1989 Loma Prieta CDMG
Array #3
15 7.4 1990 Manjil, Iran Abbar BHRC
. . EI Centro
16 6.5 1987 | Superstition Hills CDMG
Imp. Co.
- . Poe Road
17 6.5 1987 | Superstition Hills USGS
(temp)
. Rio Dell
18 7.0 1992 | Cape Mendocino CDMG
Over pass
19 7.6 | 1999 | Chi-Chi, Taiwan CHY101 CWB
20 7.6 | 1999 | Chi-Chi, Taiwan TCU045 CWB
LA-Hollywo
21 6.6 1971 San Fernando CDMG
od Stor
22 6.5 1976 Friuli, Italy Tolmezzo -
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Table 3. Analytical Model Overview

Region Seoul

Structural type Reinforced Concrete

Use of Building Business and Sale facility

No. of floor 4, 8, 12 Floor above ground

Reinforced concrete frame and shear wall
Structural system are combined to resist vertical load and

lateral load
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Figure 3. Design Analytical Model Overall Shape
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Fig. 4. Displacement of 12th floor according to Time History Analysis results

10
=
a g
¥
&
3
3
2
1 =
0.000001 0.00001 0oL 0.001
Displacement
(a) Near Field (PULSE)
Near 1~28 (Pulse)
8 .
7 s
s ¢
] ¢
o
IR e
B *
7
2 -
5 B
1 ¢ o' —oie i
0000001 00001 00001 000 oo

Displacement

(a) Near Field (PULSE)

1
000001

Near (29~54)

angl
Displacement

0.0

(b) Near Field (NO PULSE)

Far 1~44

s
o /
[ I bl

3 LR 2 -

/S F 4
2 e dda f
5 7
le o ses o ala oo ab
0.000001 000001 0.0001 0,001 o1 o1 1

Displacement

(c) Far Field

Fig. 5. Displacement of 8th floor according to Time History Analysis results
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Fig 6. Displacement of 4th floor according to Time History Analysis results
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Fig. 7. Displacement according to the Number of Floors in a Building
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