H30% 1w W oE T B ¥ i Vol. 39 No.1
2017 % 2 A CHINA EARTHQUAKE ENGINEERING JOURNAL Feb.,2017

ZEIN L ARER L BRIE. BE ALt 72 20137 22 J5 B0 T S R O AT R 4 R R e BT AR 5 () . R AR AR 2017,39(1) £ 0039-0044. doi:
10.3969/j.1ssn.1000—0844.2017.01.0039

LI Jie,DAI Yue,CHEN Huai.Seismic Response of Wide Long-span Bridge Structure under Multi-point Excitations of Random Ground
Motion Field[ J].China Earthquake Engineering Journal,2017,39(1) :0039-0044.doi:10.3969/j.issn.1000—0844.2017.01.0039

FEHLI E Bh37 % = A T E iR K BT R
o 0 3 5E i) Rz A 3R

F X, 4& ﬁo& R

ORM K2R TR 2B, W M 450001
WEATHARMANEDN G S SHEMER TR EHRELEMNGE RS, KT e/ FAR,
%f?i&ﬁi}iﬁk%%ﬁ'i/‘\ﬁi%iﬁkiﬁté‘é@AL&&EianﬁFHﬁz:ﬁi KA % Iﬁkm/‘\n’&ﬁﬂa‘i&ﬁlﬁ
B F AR E A T AR ik B B AT AR IR, S AR R AT JE A ik Ok 69 ve B R 4T L AR B MU VA
X X35 X EERHAE A A BT P LA AT A S W BT AR 09 e ik M R R e e T 4
My VOB — R S R AL E B § SR T e KR R E s, S A E RS
éﬁ#ﬁl%ﬁwi&%ﬁli}iﬂk%%@&i{a\)&éﬁ%iﬁxéi&%ﬁmﬁ FERF AR T R S MR A kAT AR IR I
RO AIE , B B R XS R AT JE e ik K 9 RO SR AT e BRI s AT T KB BLARAR B IR SR FE AR
E R R AN R DR B SO kS T
(@i MALEY; $58m; —HMT; ATSRBENR; ZAXNMEE
FES S U442.5 X ERAR SRS A XEHES: 1000—0844(2017)01—0039—06
DOI:10.3969/].issn.1000—0844.2017.01.0039

Seismic Response of Wide Long-span Bridge Structure under
Multi-point Excitations of Random Ground Motion Field

LI Jie, DAI Yue, CHEN Huai
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Abstract: In this study, we used the dynamic time history method to analyze the seismic response of
bridge structures. The time history analysis method, which has higher accuracy than the response spec-
trum method, can identify various kinds of responses and can also consider various factors in the calcula-
tion and analysis, including the coherent effects, multi-dimensional inputs, and multi-dimensional
responses. The primary problem in applying the dynamic time history method is how to simulate ground
motion acceleration. In the artificial acceleration wave, the velocity and displacement of the seismic wave
deviate from the baseline. At the end of the seismic wave, the velocity and displacement time history are
not zero, which generates a baseline drift of the seismic wave. As such, it is necessary to revise the seis-
mic response before analysis and to eliminate the influence of the baseline drift phenomenon. At the same

time, the response spectrum of the acceleration wave before and after correction must be checked and
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compared. In this paper, based on a 2D coherent model, we analyze the seismic response of a wide long-

span bridge structure under multi-point excitations of a random earthquake motion field. We use the pol-

ynomial fitting method to adjust them in the time domain. We use the response spectrum to check the

seismic wave, which is corrected before and afterwards. Then, taking a large-span self-anchored suspen-

sion bridge as an example, we use the linear time history analysis module in the finite element analysis

software and the synthetic seismic wave to analyze and compare the seismic response results under uni-

form and multi-point excitations. The results indicate that the artificial acceleration wave must take into

account the baseline drift phenomenon, and the polynomial fitting method can be used to adjust the

waves. In addition, the seismic waves corrected before and after must be checked against the response

spectrum. For large-span and wide bridge structures, the non-uniformity of transverse seismic waves

must be taken into account.

Key words: random ground motion field; multi-point excitation; 2D coherence; artificial seismic

wave; polynomial fitting method
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Fig.1 Position of the support points (Unit:m)
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Fig.2 The displacement time-history of support point 1
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Fig.3 The seismic response spectrum of support point 1
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Fig.4 Acceleration time-history of support points
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