%36 % 4w W oE T B ¥ i Vol. 36 No.4
2014 4F 12 H CHINA EARTHQUAKE ENGINEERING JOURNAL Dec., 2014

ETHMEEZERUMNEESEURESH.
%f? //i jﬂl / \iEI ’ Jﬁfr}:
(ZRR% ARG HH %P, it 25 443002)

?f%i"‘f BRAEAEEGERREF TR B EI Mz ELIREFAREELL BHSEAFEEZEMN

FHL Wﬂ/\%& E:kt}%m,l:m)ﬂkihb HHBR B EXRFXNFHFEEIMMEZTR
gﬁf‘?j&kﬂ% HRX M ERA—AREAENEZREALRBEHTRG B, &4
HEFh L #ia’t;ix/%ﬁ quu ROBER L5 A F 5 IR AL T ok, A 3 RORL R AR 45 M) BEAT B AL E RS
S ERETREW I EEART A AR A K F A T 00T ARSI H S AL B B dE 6
N A ARG E RS 5 VT S B, T 3R AT A 5 A AR ) S A g B AR 6 MR R A R AT 8
X, ES; BAREM;, EXRF-EARK; MEFERKT &, WESH
hESES: P315.9 N HFRRERD: A MEHES: 1000—0844(2014)04—0991—07
DOI:10.3969/j.issn.1000 —0844.2014.04.0991

Seismic Analysis of Large-scale Aqueduct Structures Based on
the Probability Density Evolution Method
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Abstract: Using the orthogonal expansion method of random processes, the non-stationary seismic
acceleration process is represented as a linear combination of the standard orthogonal basis func-
tions and the standard orthogonal random variables. Then, using the random function, these stand-
ard orthogonal random variables in the orthogonal expansion are expressed as an orthogonal func-
tion form of the basic random variable. Therefore,this method can use a basic random variable to
express the original earthquake ground processes. The orthogonal expansion-random function ap-
proach was used to generate 126 representative earthquake samples,and each representative sam-
ple was assigned a given probability. The 126 representative earthquake samples were combined
with the probability density evolution method of stochastic dynamical systems and random seis-
mic responses of large-scale aqueduct structures was investigated. In this study, four cases were
considered;aqueduct without water,aqueduct with water in the central trough, aqueduct with wa-
ter in a two-side trough,and aqueduct with water in three troughs,and probability information of
seismic responses for these cases were obtained. Moreover, using the proposed method, the seis-
mic reliability of the aqueduct structures was efficiently calculated. This method provides a new
and effective means for precise seismic analysis of large-scale aqueduct structures.
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Fig.1 Generated sample functions for ground motion

acceleration
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from 126 samples and the code spectrum
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Fig.3 Flow chart of the probability density evolu-

tion method
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Fig.4 Finite element model of the aqueduct structures
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Fig.5 Probability information for transverse displacement of aqueduct side-wall top (case 1)
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Fig.6 Probability information for the girder span moment of aqueduct of the bottom (case 4)
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