SIEXEIE SR =2E | M52 M5 (T2 M81R) | 20114 10%, pp.25~33 G
ISSN 1226—-525X eISSN 2234-1099 http://dx.doi.org/10.5000/EESK.2011.15.5.025

MR EIMSCIATIEEOR =35
QISX|XIESH} 7I8X[XISe| HIMA X|ZISE

Nonlinear Seismic Estimates of Recorded and Simulated Ground Motions
Nomnalized by the Seismic Design Spectrum
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ABSTRACT >> In the nonlinear response history analysis of building structures, the input ground accelerations have considerable
effect on the nonlinear response characteristics of structural systems. As the properties of the ground motion, using time history
analysis, are interrelated with many factors such as the fault mechanism, the seismic wave propagation from source to site, and
the amplification characteristics of the soil, it is difficult to properly select the input ground motions for seismic response analysis.
In this paper, the most unfavourable real seismic design ground motions were selected as input motions. The artificial earthquake
waves were generated according to these earthquake events. The artificial waves have identical phase angles to the recorded
earthquake waves, and their overall response spectra are compatible with the seismic design spectrum with 5% of critical viscous
damping. It is concluded that the artificial earthquake waves simulated in this paper are applicable as input ground motions for

a seismic response analysis of building structures.

Key words Simulated ground motions, Phase Angles, Design Spectrum, Nonlinear Seismic Response, Input Energy
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(1) 718X7I52 4%

Earthquake Name Station Site condition Amax2 Vmax Dmax

(cm/sec”) (cm/sec) (cm)
Mexico Michoacan La Union-00 165.57 20.66 8.17
1985-09-19 La Union-90 Rock(S1) 148.34 13.66 5.70
Landers Earthquake, CA, Amboy-00 112.72 17.86 9.79
1992-06-28 Amboy-90 143.22 20.07 7.63
Imperial Valley El Centro Array #10-050 166.06 49.61 33.95
1979-10-15 El Centro Array #10-320 Stiff Soil(S2) 226.57 45.96 26.74
ChiChi Taiwan TCU 070-00 157.95 58.84 54.32
1999-09-21 TCU 070-90 248.74 47.29 30.66
Landers Earthquake, CA, Yermo Fire Station-270 240.02 50.81 41.28
1992-06-28 Yermo Fire Station-360 Medium Soil(S3) 148.57 29.03 22.78
ChiChi Taiwan TCU 103-00 149.00 24.05 17.15
1999-09-21 TCU 103-90 126.52 67.44 60.04
Kobe Japan Shin Osaka Station-00 238.14 33.32 8.82
1995-01-16 Shin Osaka Station-90 Soft Soil(S4) 207.76 23.52 6.86
Imperial Valley El Centro Array #6-140 332.44 66.47 28.67
1979-10-15 El Centro Array #6-230 429.18 113.11 72.00

Recorded motions{h=5%)

1.20

Spectral Acceleration, cmyfsec2
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(#2) AZxTIS| HA
Earthquake Name Station Site condition Amax Vmax Dmax
(cm/sec’) (cm/sec) (cm)
Mexico Michoacan La Union-00 321.00 47.27 35.78
1985-09-19 La Union-90 Rock(S1) 314.80 50.25 32.84
Landers Earthquake, Amboy-00 347.30 47.44 26.74
CA, 1992-06-28 Amboy-90 340.30 47.57 27.49
Imperial Valley El Centro Array #10-050 337.30 69.68 43.24
1979-10-15 El Centro Array #10-320 Stiff Soil(S2) 355.50 72.99 40.29
ChiChi Taiwan TCU 070-00 368.30 42.94 29.61
1999-09-21 TCU 070-90 447.30 42.80 30.31
Landers Earthquake, Yermo Fire Station-270 344.90 60.63 38.17
CA, 1992-06-28 Yermo Fire Station-360 Medium Soil(S3) 367.80 52.19 40.37
ChiChi Taiwan TCU 103-00 336.60 44.69 35.51
1999-09-21 TCU 103-90 350.10 4741 37.31
Kobe Japan Shin Osaka Station-00 319.00 43.71 31.31
1995-01-16 Shin Osaka Station-90 Soft Soil(S4) 351.60 48.33 40.23
Imperial Valley El Centro Array #6-140 309.90 58.85 43.42
1979-10-15 El Centro Array #6-230 423.10 78.49 47.21
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