542 & 5 3 I *t = X 8 X # 2 # Vol.42 No.3
2018 4F 6 H JOURNAL OF BEIJING JIAOTONG UNIVERSITY Jun. 2018

XEHS:1673-0291(2018)03-0059-07 DOI:10.11860/j.issn.1673-0291.2018.03.009

ZRENTBFIEIAS T EWRE R IE

"W OHEH'.% A BBZEK #HLE KR
Sl iz i AR B A ST e T AR AR S5 AR ST AL, dERT 1000295
2.6 H a8 K ERESR TR 2B JL T 100044)

B EBEATHAFHFTREPARAGE . RBERXBAHFKDFN MY S RENSAREESHF
B R AR R A RTAE AL S, 2 4t BT R R KR AT e AL AL 22, AR B AT KK
T 4R RUEBERL 6 2 A v 1 4R S 3 R e A 2 A S EAR  R R AR # 3 y
oy 5 R AR R A AR A T A S A A B AR ﬁ%ﬁﬁ%%ﬁﬁﬁLﬁTﬁ
XIS I 4E ﬂ?%zr»ﬁi’érﬂﬂc BPLEETLRTIWAATEE SR AN, ZH kFmiLit L
LHRXENXERMDE, S REBESHERG S RBEHEEIF. £ FRAE Doy 3t \*)'T“F’ );)'T
R ETEA TR kaﬁééﬂﬁﬁﬁﬂiv B Ao B R ST AR AR A A A SR A 0y By R IR 3h R AL
KW 2 REF R AR 3) e f s BERME ;s B3R 3k 3

HE S LS U448.13 MERARERE A

Study on multi-scale dynamic boundary approximation
analysis method and experimental verification
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(1. Center of Engineering Technology and Materials Research, China Academy of Transportation Sciences,

Beijing 100029, China;2. School of Civil Engineering, Beijing Jiaotong University, Beijing 100044, China)

Abstract: Based on dynamic equilibrium equation and finite element method, a multi-scale
dynamic boundary approximation method is proposed to solve local vibration problems. First, a
large-scale full finite element model is established and calculated. Then the area where the refine
is needed will be in thinning process. Using the dynamic responses of the target area in large-scale
model as the boundary condition, dynamic responses of refined model is solved through progres-
sive precisions and repeated iterations. Taking simple-supported steel beams as the study
example, the effectiveness of the proposed method is validated by model tests. And during refine-
ment processes, what is the optimal ratio of element size is discussed. The study demonstrates
that the analytical dynamic responses approximately agree with the experimental ones. When the
scale of progressive analysis is smaller, this method could be used for local vibration problems in
complex structural systems such as orthotropic bridge decks and integral joint in long-span steel

railway bridges.
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Fig.1 Finite element analysis model
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Fig.2 Layout of the experiment design(unit: mm)
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time-history of measure point 1 under test 1
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Fig.7 Vertical displacement time-

history of measure point 2
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Fig.11 Large-scale FEM for dynamic analysis
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