BA3BEIM
20154E 9 A

Tl BF Xk 4 (A & B ¥ O
JOURNAL OF TONGJI UNIVERSITY(NATURAL SCIENCE)

Vol. 43 No. 9
Sep. 2015

XEHS. 0253-374X(2015)09-1289-06

DOI:10.11908/j. issn. 0253-374x%. 2015. 09. 001

51 B 455 272 BT TE K B4R T &R K =2 Wil Bl 3R

ﬁiﬂ’: / \1’2’39

By

1. FFERE FATEGRERESLEE, BIF 200092; 2. FFRAY FATESB, ¥ 200092;
3. WY R¥ HREWPINBEARZE T ESLRE, L1 200092)

WE . R BT BEAIIR KRR R IE T B A
3V A RIS mp SR T AR A JRWTTAT | 4 F P 46 W T A0 XL
PRI 45 4 b SLABFRRITTA AT 68 11 B0 AR R M 2. IR B
SRR b 4 T 4 7T BB i PR R ROBE B AR AR B AR
KRR ITH A b A I RR S RFE , A B
AL K AR A T 2R AL o T L S B W T 0 4 A 4
RIS 5 YRR At 5 22 B A A TR P 8K B AR XL I ] A AR AR
. B TE0 P 5 < B L TV 502 45 44 LB X
B iR A E YRR B R AR B .

R . JUAVTRMITE; BER; SHLA W EMAE; Lk
¥

hE4S#ES . U4l 3 XHEkIRER: A

Influential Factors of Soft Flutter Phenomenon
for Typical Bridge Deck Sections

ZHU Ledong® # 2, GAO Guangzhong'’ *

(1. State Key Laboratory of Disaster Reduction in Civil Engineering,
Tongji University, Shanghai 200092, China; 2. College of Civil
Engineering, Tongji University, Shanghai 200092, China; 3. Key
Laboratory of Wind Resistance Technology of Bridges of the Ministry
of Transport, Tongji University, Shanghai 200092, China)

Abstract: A series of spring-suspended sectional model tests
were carried out to investigate the soft flutter phenomena for
four typical bridge deck sections including a flat full-closed box
section, a centrally-slotted box section, a semi-closed box
section and a twin-side-girder section, which are all common
in bridge engineering. The test results show that soft flutter
is a single frequency vibration coupled with torsional and
vertical degree of freedoms (DOF) and could be observed in
the wind tunnel tests of the four typical bridge deck sections
under investigation. The degree of the above-mentioned
torsional-vertical coupling varied with wind speed, and can be
enhanced with the improvement of the streamlining of bridge
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deck sections. Generally, the bluffer the deck section is, the
wider range of wind speed the soft flutter will cover. The
adding of accessories on bridge decks will enhance the
vibration response of soft flutter. Whereas, changing
structural damping ratios has a limited influence on the stable

amplitude of soft flutter.

Key words: typical bridge deck section; soft flutter;
torsional-vertical-degree of freedom coupled vibration;

nonlinear self-excited force
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perturbation and instability of vibration for
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Fig.11 Response curve of double-girder bridge deck
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Fig. 12 Response curves of semi-closed box girder

section under different structural damping

ratios (service state, 5°)
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Fig. 14 Response curve of central slotted box girder
section (construction state)
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Fig.16 Response curve of central slotted box girder

section (service state)
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section (service state)
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