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An Enhanced Algorithm for the Generation of Artificial Acceleration Time
History
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ABSTRACT
An algorithm to enhance spectra matching of acceleration time history used in the seismic analysis of nuclear
power plants (NPP) is proposed. The new scheme provides the solution on the highly fluctuating and over
conservatism problems that happened in order to satisfy design spectrum enveloping criteria in the traditional
method. To obtain optimized spectrum for a time history, a spectrum matching procedure that adapts a system
identification technique is also developed. The algorithm also introduces maximum displacement control,
baseline correction, clipping and raising of maximum peak of time history, and power spectral density (PSD)
control of time history. It is verified through numerical examples that this new scheme can definitely generate

acceleration time history, closely matching the target spectra and satisfying other stipulated requirements.
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A2 7HEE Aol E g FAgw,

M= I(t)iAisin(mit +4,) e
i=1

As AEF o0 dE AZ, 4= idd 28959 dazoltt.  A4AH & S(stationary
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Z*(unit-impulse response function)o]T}. A()ZHE R"™ & AYATFFZE AHEslY 78 = Ao
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AL AN b g a8y 25 RE FAJTSFY $Hd it AAH=Z $EE
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gk #3L FAVIEY aFxd HWAHYE 3 AAl A dE R ALEEHIE g
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ME ddAzelE e g8 ox g¥stn ok weka] Aol e] 7154 B A (baseline correction)
7 Hd AFe] BAWYPo) AFHAY. HFd HPA o F L H2 A5 H(least square method)E
Agdozn g4 HAE & don, 7HEEAHE A312)% Zo| uFdn.

Z,(t)=Z,(t)—a,t~c, (12)

12i tZ,(t) - 6(n + 1)i Z,(t)
t=1 t=1
&n(n-1)(n+1)
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