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Fig. 1

Comparison of relative error and iteration

numbers before and after improvement
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Fig.2 Comparison of the ground motion acceleration,
velocity and displacement curves of NS component of

E1l - Centro wave before and after modification
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Fig. 3 Histogram of the difference of minimum relative error between two adjustment methods of

the Chichi earthquake (a) and the Wenchuan earthquake (b) .
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Tab. 1  Errors between ground motions response spectrum and multi-damping target spectrum
i e

Ti/s T;/s

2% 4% 5% 7% 10% 2% 4% 5% 7% 10%
0.03 -3.42 -2.72 -2.64 -3.22 -4.85 0.217 -0.37 0.75 1.15 3.93 3.48
0.032 -2.50 2.03 1.18 0.54 -0.17 0.227 0.08 3.97 3.44 1.57 -0.21
0.036 -0.03 0. 56 0. 64 1.03 -0.34 0.238 -0.15 1. 19 -0.40 -1.03 -1.04
0.04 0. 62 -1.20 -1.34 -0.93 0.02 0.25 0. 06 0.73 0. 06 0.56 1.92
0. 044 -1.54 0.34 0.13 -0.19 -1.00 0.263 1.29 -3.47 -2.71 -0.52 0.38
0. 046 -0.91 0. 67 -0.37 0.09 0.46 0.278 -3.93  -0.21 -1.46 -2.55 -3.68
0. 05 -0.55 1.16 1. 60 2.15 2.36 0.29 0.01 -0.44 -0.55 1.04 -0.53
0. 056 -2.74 -1.25 -0.05 2.05 2.28 0.303 -0.32 1.38 1.42 2.43 0.95
0. 059 -3.44 -1.11 -0.93 -0.41 -0.80 0.317 -1.19 3.33 1.22 -0.22 -1.72
0. 063 -2.54 -0.11 0. 44 1.19 0.36 0.333 -0.07 1. 11 -0.35 -0.87 -1.24
0. 067 1.12 3.61 3.55 2.10 -0.66 0. 345 -0.37 -1.17 -0.49 1.75 2.57
0. 069 0.24 4.42 4.62 3.64 0.50 0.357 -1.25 3.05 2.29 1.87 0.21
0.071 -0.06 1.87 2.45 2.45 0.28 0.37 -0.55 2.01 -0.49 -2.18 -3.17
0.074 -1.48 -1.93 -1.52 -0.53 0.69 0.385 0.78 -1.66 -2.01 -1.89 -3.13
0.077 -2.08 -0.30 0.07 0.70 0. 84 0.4 -2.57 0.31 0.50 -1.04 -1.83
0. 08 1.79 -0.42 0.16 2.19 3.53 0.417 -2.99 0.48 0.26 -0.25 -1.58
0.083 0.25 2.72 1.97 2.34 2.73 0.435 -4.01 -3.77 -2.59 0. 81 0. 88
0.087 0. 44 1.53 1.38 1.57 0.77 0. 455 0.12 -0.94 0.02 2.82 1.85
0. 091 0.23 1.95 1.71 0.98 -0.76 0. 476 -1.35 0.28 0.64 1.25 1.23
0. 095 0. 81 1.31 0.77 0. 65 -0.28 0.5 -2.78 1.67 -0.18 -0.67 0.03
0.1 -0.02 -2.81 -2.53 -0.87 -0.66 0. 526 1.84 0.25 0.36 1.34 1. 88
0. 105 -0.15 1.22 1.20 1.24 -0.82 0. 556 .34 -1.13 -3.56 -4.61 -4.83
0.111 -0.09 1.05 0.82 0.83 -0.84 0. 588 -2.77 -1.00 -0.68 -0.12 -1.19
0.118 -1.78 -0.05 -0.74 -1.31 -2.70 0. 625 -2.44  -0.86 0.09 1.07 -0.03
0.125 -0.81 -0.05 0.43 -0.90 -4.20 0. 667 -1.73 0.16 -2.04 -2.90 -1.53
0.129 -1.29 1. 60 -0.10 -1.67 -3.45 0.714 -1.34  -0.42 0.03 2.44 -0.62
0.133 0.03 2.27 3.30 3.93 1.62 0.769 -0.62 2.06 1. 48 1.11 0.37
0.138 -1.34 2.61 2.99 3.44 0.20 0. 833 -1.28 0.80 -0.55 -1.16 -1.16
0.143 -0.68 -1.06 -1.64 -1.06 -0.99 0. 909 -0.91 -0.27 -0.33 0.40 -0.33
0. 148 -1.87 -1.06 -0.76 0.28 -1.54 1 -0.62 -0.76 -0.50 1.99 -0.64
0.154 -4.52 -3.55 -2.46 -1.33 -2.45 1.111 -1.77 1.97 0.70 0.21 -0. 86
0.16 -1.20 2.45 3.62 3.23 -1.25 1.25 -1.70 -1.16 -1.44 0. 96 -0.92
0. 167 0. 68 3.62 2. 60 2.13 0.58 1. 429 -0.13 -2.14 -2.50 0. 44 -0.66
0.174 1.35 0.07 0. 84 3.08 0.12 1. 667 -2.53 -2.03 -2.23 0.35 -0.20
0.182 0.36 3.77 3.47 3.83 1. 88 2 0.26 1.93 1.43 1.98 -0.21
0.19 0.28 0.38 -0.49 -0.48 -0.05 2.5 3.80 0.67 -0.92 -0.69 -0.15
0.2 0.14 1.90 0.32 0.06 0.24 3.333 1. 06 0.16 -1.42 -0.48 -0.94
0. 208 0.15 1.50 0.56 1.28 2.82 4 -1.31 -0.46 -1.45 0.02 -0.54




5 R R I A Tk R 1 FRZE R B 2R B AR OV P 149

F1 TR
— A%l
........ S
1 L

&

i

i

iiﬁ)

0.1 - :

0.1 1
J s
B4 AT &4 El - Centro 7%
NS &4 3 [ R R B3k
Fig. 4 Muti-damping spectra of NS component of

El — Centro wave before and after adjustment
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Fig. 5 Time history and Fourier amplitude spectrum for seed record
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Fig. 7 Time history and Fourier amplitude spectrum of modified ground motion for different seed record
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Generation of Multi — Damping — Response — Spectrum — Compatible
Ground Motions Considering Contribution of Increment
Time History and Error Sorting
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Abstract

Based on the existing time — domain adjustment method, the contribution of the maximum response of in-
crement time history and the sequence of damping — period for adjustment are discussed. An improvement that
consider the contribution trend of the maximum response of increment time history and the error sorting are pres-
ented. The improved time — domain adjustment method is then applied to the multi-damping target response spec-
trum fitting for nuclear power plants. Five ground motion records with different temporal and spectral characteris-
tics are selected as seed to investigate the influence of seed selection on generated ground motions. It is suggested
that the selection of seed record should consider the dynamic characteristics of the structure to be analyzed.

Keywords: incremental time history; multi-damping response spectrum; error sorting; seed record




