ELSEVIER

Contents lists available at ScienceDirect
Engineering

journal homepage: www.elsevier.com/locate/eng

Engineering

Research
Bridge Engineering—Article

BT RoiRENAKEEHRREHRS SR BT

Igor Kavrakov **, Guido Morgenthal”

* Research Training Group 1462, Bauhaus-University Weimar, Weimar 99423, Germany

® Chair of Modeling and Simulation of Structures, Bauhaus-University Weimar, Weimar 99423, Germany

ARTICLE INFO e

Article history:

Received 15 June 2017

Revised 21 August 2017

Accepted 30 November 2017
Available online 8 December 2017

REIR BN I8 FACE T ORES BEM R B 1) 2 Bhr . MRS B0 71 2 v (R B ) R BT U E A
AVEARE W Bt ASCE I AL B R I A S8BT T BB D, 30T AN IR
IS 00 5 BHR D12k e I IR A G R ] TR BT A T B I T S 20 G AR
AR ST 28 Ak (4 A FEBEAT S04, X b T AR RS R Bh S 5L A e RSN, $
IRITRE B PR AAACAZ . B AR R B4R S S5 G N PR R . 0 RE T T AT A
B RHE B PN A& R, 12 XU Y 0 2 S R it AL R 15 0 A it e R I RS T . R4, IR

el BEH T — RS S S AN B OB S T v B T A BRI . (RO Rt
i - X R P R A AR T SRS 38 1D R B KU AEA T X B

Ej‘i}‘% . © 2017 THE AUTHORS. Published by Elsevier LTD on behalf of the Chinese Academy of Engineering and
k*ﬁ%ﬁf" ™~ Higher Education Press Limited Company. This is an open access article under the CC BY-NC-ND
Ez;\%gﬁ% license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
BRI B

1.51F PR 1 RIS B AT A Y AT A0, IR 2 DAXUR

K MR 48 A i 2R 8 A 1) 2 i S e — > e B
2, ERAERET, BRI T, BRI B S Y
RN B A A AT AR A . AERE TR B
TH R SRR R BRI AN, PR R A I 57
Jitd T2 A T BEAT BAN Bt A A (1] T K SR
MrgE, XLk 2 0T I S XU SRR AT o I IR A
AFAEAE S5 R R IR I R S, AT i P A Tt T S5
(EOREE 0 7 Qe o s T [ 7k G s s A W R R i ey
(FSD £ MNERMIER, Keilid — 27y AR X 2
BEAT AR . FEMFTIE LT, FSLE R @ 5 T 3h# 1tk

* Corresponding author.
E-mail address: igor.kavrakov@uni-weimar.de (1. Kavrakov).

AT R [2-6]. FEIE K205, 2T i RRAR T
% (CFD) MIBUE T VA9 2 3 T )2 K. &
TAF B AR, PRI DR A S8l 71 1
Prid a5l B SRS M ZIE R L AT
T PR S RATEEMERE . AT BT R 7
A T BB R M R . IERR
AN E AR, B T RS2 T 5 R RS
ARt MBI MEARE H RS, B A By N
FHRAM AT, WIE T AL D7 A - b A 2 <30
TR RS E)E —RiBc, $FHRIIA RO
WSE A A AT R B A E5 i is 5l CRIRAID

2095-8099/© 2017 THE AUTHORS. Published by Elsevier LTD on behalf of the Chinese Academy of Engineering and Higher Education Press Limited Company.
This is an open access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).

: Engineering 2017, 3(6): 823-838

: Igor Kavrakov, Guido Morgenthal. A Comparative Assessment of Aerodynamic Models for Buffeting and Flutter of Long-Span Bridges. Engineering,

https://doi.org/10.1016/j.eng.2017.11.008



1206 AR R A2 A ¢ RBCR AT HE BN, W
B SR BN ER T4

ASCHE T ST AT ALY, AFE T 2 i (QS)
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AL — 2 P15 . S MBMEE BT, T H IR IR T
BT, 2 TSRS SE. HTRX2FH
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oAb, ETHERER, AXH241009 75T
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L F IO AR R . (ERRR A3 /1%, Daven-
port [4]/1Scanlan [2,3]3] A T i 61 5 4 45
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FREBSE, LEMRBBIINE LR RS
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3 B B KLy, [n] 52 B O 00T DA% k5
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SHI-RKFRE—ANER ARG, AT R I IR,
Sy EABIRCKE SRR, F I ER GA N E

Yow(K) = X1w(=K) a7
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AR, AT DU R AT A B A R ARE
FAMA . XAEMFR S BN 12PN T8, Rl Xt
T 2 () S IRAF 0 SN R B (S L SCRR[35]D . X
ol 77 5 A0 AT DAS. FH 1 AN 3R S 3R 1R 35 7 1k BT 3R 15311 5 40
PRE, BIG=0. RMEMSERIAZ, KRG EERE
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IEAN . BT B HANKENE 5 R BERIEEES S
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CO I THE R ) B E g5 . XA A T B2 B
Ry, TR AE S A 2 B — O A0 P {8 L A
e (FFT). FIARAEZM AR (14) 1] DLk 7 35
BN, RSk, RGBT LLE MRS T
PUER K. 8e#E, AT LUR A3 5 018 SUXUK Bl 1 22
N B R HOR B A BHR F1[37]. AR, AEIXRp
EOLT, WZSH R38R, WA HEHNLE A
B AR, a1 3 S O A B RO . X
FAER MRS k), R (16D JBSRIAL; AR,
P F A FHDFTH) B E, W R, Mo, el
SIS IR T B A BR A S 0 5 N R B LR
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2.5 IR AR A

22 S HR[ 181 48 O HIN LA Y (1 5 ML J2 38 5t ) P
LUMIQSHE R FrH2 L It 3,  SRIRAFAS [H) iy 48 3 J 238
BElo 1 25 DXL AR AR AR e A0 b R 2 R AT
173y, gk s w=w'+w'. IR B R ] QSR
RUGEARE, W B M RS f oy, R ATSY 52U
KALUMS AR AT etk AR5 BIE I EMTE LG
VALY

Fy = FS(ay) + F (o) (19)

Arf, FERNEBARS> B5EM R (2] FUNH
re ALy E ik s A B 5] 2 1) [0 (7D AT (8) . 1ES
ZOCER[18]H, RAE BN AREX (4 1HEAH,
N EFEXRKB . AL, it B Diana%% 1914 H 1A =0 an
THR:

| | w!+ h! + m;B&! + npw!

U+u —p

SN2 T o KUK Sh AN AE E & <30 71 2 18] iR
(ORGTECTF S - 4l A WA S Tk

n — Giw Ve B
7" Fw2mn U 2D

Kb, G AF, 40 58 s Hr g0 BT % 1) ik 3 <3 =
PR SR, Hodr, jE€ {D, L, M}, NAZIEH
(R, IX AN FH A% 16k R B30 PRI ASE Y AT N R PR DA AR T A 28
FEAI[19]. HNLABE AR BV 9 AR BE T QSR AL <z
eI A, IF H B TR W R LR S TR B VS L
AR, PRI P LUAS R SR il Hm AR 12 2008

3. NZA

FERES EMF BB R R, il B 0l SQTE AR A2
RV B PR OGS Rk 2R 5 S5 R B 27 sUE IR RIS
[Fo ARXHIZHX ZRZERPN (K2 1—7,
Bl G S B kAT s N T REXAER T
OGS FMEL S, EF T 28 27 oh T i ) R B R

3.1. Gk &

EPR MR P AN B K205 m (J&12), REE - AE 80
WB=33.15m, HH=4.85m (K1), FEMEEHRE
SRR 28.71 tH12992 t-m®. FE R K E B BLH e fd
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205 m 205 m
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260 m
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>

BE2. ZHX R il T BoR A 0G5 .

— |

(@)

(b)

(c)

E13. (a)jiti T BRI — AR (F=0.401 Hz). (b)ZhIAl (f=0.444 Hz) Fl(c)i#s (f=0.913 Hz) #iZs.

ISTHRBLR, IREELB AR N8 mo IS i
Z [ )3 LB IA 96 m. [AIL, R AT 28 1) 1) F5e /)
FER25.4°, A RKAER68% £ IR 115
FrRENAEZS, R REEEA . —iF . BEr A
RS WEBHTR. Mok, BIAA RS T A TE R R
STrf, HAZSPHJE LI 7 FHE 1 %o IX AR ST (22 1)
A R e AR, SR A R R AT L, 3
SGERNIEEAR M. BB — R0, 1T =R i ih [ A P
AR A AR 5 v T SRk 0 R AR MR R B A A A2k

3.2. SBENARH

Fr R BN ER FEoE T R A 2 CFDZR IS VX -
flowfSH, Z4wi &5+ Morgenthal [39]H & A58 UEH]
WRL T BIAARREGLE T A o KA R, BR A
AEHEASHN],  EA NI AU, (R XGRS T e
R, XKL RE. Eah RS, E1E6°H
KARFICEAE, XML LRI, B 5
BT HTHFZIHIIRZE . — MFPRFI DB A E T
A, ©EHELHEA, HIEIE3HIE6S N5
T T RS, HAREHEER. RS8Pt
(1,,6), ARNHFE{S5, 6}, XL TATHIMHEE ¥ (.
S L HR[40]45 52 ) Sears FANHIL M, FHFiH5 T
FMAFERSN SR BT HAEHR &, TR H
FYR R,

EE6(a)h, 4t T Sears PN ILFEAE TS PHA
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