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Experimental Study on the Seismic Structural Responses
Subjected to Different Earthquakes
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ABSTRACT

Near-field ground motions exhibit special characteristics that are different from ordinary
far-field ground motions. In this study the shaking table tests were conducted to evaluate the
effect of earthquake ground motions with different characteristics on the response of the
structure. The ground motions used in this study were the scenario earthquake, design
earthquake, and Chi-Chi earthquake measured in TCUQ52 station. These earthquakes have
different frequency contents. The test results show that the frequency content of ground
motion is very important to the response of structures. The floor responses of structure were
greatly affected by the higher modal frequencies, as well as the fundamental frequency. The
responses of third floor were significantly reduced due to the interaction between the structure

and the base isolated mass installed at the third floor.
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0.25 0.1921 0.2237 0.2437 0.2845 0.3804

PGA 0204

(a) 0.10g ¥=A (b) 0.20g €7 (c) 0.25g ¥
a¥ 5 BY F£F9 470 g3 AW 2 29 $dy

3} BeH & £ AR SRHlE AYEL Aol & A HF AAHoR an
TCU AL AdAez 2L AL & F vk ol 72EY 123 229 Ao o 3%
12Hzet = A Zt A9 g9 F#47F SCEE 10Hz ©|4, NRCE 2~8Hz, TCUE 1Hz o}3lel
A ARG E RS 2 1-23 R=9 A9 Bojd TCU AN gHe) AR
Fe Ae FaHols wRATh 1 FU2E AL NRC AWe) B 13 Reol WA
I ZAY AR FA4o £Fd SCE A9 FAGL 23 E=o AA e Aot wabA
kR oz PHXAP g FXEL] EH) 13 Z=d o8 Aujdehd 13} R=o TR
ZA 9le NRC A9 &¥ol 71F 2 Aelgdx 43T & AN Pt AJELE =8
o] RFstg FEol AuAY AL AL 23 BE FAH] JiFo] 4F3 AAM NRC A
ARk $u7 A Jehd Aoz dAddo. a8y 3% A9 B 7% O FFe] A
@ (Damper) 24 2883 A LFAs YRS FFed 72EY FIHo AFHs
2 o]F% ZF NRC, TCU, SCE AN w22 SHEH7F HAde] Hu A7 =& 4733 %

32
d|

<

_87__



B

< ¢ F Ao dA 2AY ANY TCU AAL &
€9 &8s A 9L AR R3e A2
1B E Qo] 433  + A& Aoz wud.

pY

'S

338 2HAEYH Hu

0oz 7 dgAe F8 &7 2HEYE I9 74 EAGIY. 2N ¢ F AR A
Fa JEo] AufAQA TCU ANL ¢ 1Hz F2AAM, AFHAF oM R4Hd Aoz Uy
Z NRC A9 g 2 #E& veRen ol ZAY Ao AFgs F2E 43¢ o
FE UE F dde AL gudn. 1F3 R AuHA AUdL AP e FEREY 1
A Rz 4L vnde 23 1H FHFY o 12Hz F 204 F1H] TS E FTEHE
vetdch NRC AR FSE 1-23 Z=dA Y90 2Asg F Az REJL #2EY &
gl AujHA FFE AR e RE ¢ & Aok £ NRC A & 33949 S
HA 71719 e FREY FAHo| AFAFUZ 0T IARE=Y FFo] v IAA Y
gd A& £ F Utk

Ol

Floor Story Response Spectrum . 1F Story Respenes Spacteum - 2F Siory Responss Specirum . 3F Bhocy Respenss Spectrum - 4F Story Respones Spactum

a8

Ear
R

Spectrat Acneteration (s}
B R Y

p—
M s s e e enen
Spectial

. ) H lkv.‘n.._‘ M\ AV
: e J?,:a"/cl_ AN AN
v - G Bl - Gl « - 3 o v - E Cal
Froquancy (Hr) roquency iz} Froquancy jj Froquuncy pi2)
(Floor) (13 ) (2% ) (3%) (4%)

a¥Y 5 4 Fo UE 3 SHEHEH
5. 48

2 eidMe A 7 AREARC g F2EY S Asd 4¥E Fo9 EAIAL
o 2 AFE T3 d& AEL UeH 2o

- A4 2A8 ARJA TCU ANL A AGdEY I/IAFTFY AT & dgedd & o
g AR Fe

- 34 JtEE $2E nad 23 U A §E4E TS Avte A9 FHHE
e A vl ZA ek

- % 89 29EYSE HuF AH A AP EF FXEY 1A RE BHOE 23 Z=d o3 4
33 4P Pon o] F FREY 2% o FAYGo] AHJYE SCE NAY ol 7+

ar.

_88_



& R 7 A7 IAH A3t
2 o5ad e o) Hs 14 2=s

1. Babak Alavi and Helmut Krawinker, "Effects of Near-Field Ground Motion on Building
Structures,” CUREE-Kajima Joint Research Program Phase I, 2001.

2. P. B. Rao and R. S. Jangid, "Performance of Sliding Systems under Near-Fault Motions,”
Nuclear Engineering and Design, 203, 2001.

3. Proceedings of OECD/NEA Workshop on the Relations Between Seismological Data and
Seismic Engineering, 2002.

4. FFFHAAAHE(F), YARLA AAAY AYH7 1eML (FFEILA), 2002.

5. Paul Somerville, "Characterization of Near-Fault Ground Motions,” U.S.-Japan Workshop
on the Effects of Near-Field Earthquake Shaking, San Francisco, California, pp. 21-29,
2000.

6. US NRC Regulatory Guide 1.60, Design Response Spectra for Seismic Design of Nuclear
Power Plants, 1973.

7. J. W. Reed, R. P. Kennedy, and B. Lashkari, Analysis of High-Frequency Seismic Effects,
EPRI TR-102470, 1993.

8. US NRC Regulatory Guide 1.165, Identification and Characterization of Seismic Sources and
Determination of Safe Shutdown Earthquake Ground Motion, 1997.

9. ¥FZAAHAT A, ANANE Frte] BEFAA Add #F I+, KAERIV/CR-65/99, 1999.

10. In-Kil Choi, Young-Sun Choun, and Jeong-Moon Seo, “Scenario Earthquakes for Korean
Nuclear Power Plant Site Considering Active Fault,” SMiRT-17, K03-2, 2003.

11, FA2, AgM, NP E, d&8, “§E8EH AAANE AHAE o) &8 A AJLGLH
of W3t :E” FF AR 2002 FASTS LR, 2002.

12. 302, A4, AT, 2F, "SAYAZY & neFd Ay Xz 2HdeHIY 2
A, g srs] 20033 FAEE R3], 2003.

13. E.H. Vanmarcke. et al., SIMQKE : A Program for Artificial Motion Generation, Department
of Civil Engineering Massachusetts Institute of Technology, Cambridge, 1976.

A

14. Wolsong 2 Nuclear Power Plant Design Report for Reactor Building Containment Structrue

Stress Analysis, Design Report 8602-21020-0002-00-DR-A, Canatom Inc., 1994.

_89_



