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Fig.3 Curve of coefficient of the static tri - component force change
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Tab.1 The main test consequence of coeficient of the static tri-component force
WE e BHEK A HEK A HERK
BR ’ c, dC,/da c, dC,/da Cu dC,/da
-3 1.042 -4.498 -0.257 2.675 0.010 0.652
BERE 0 0.903 -1.492 -0.119 2.467 0.035 0.252
+3 1.077 5.371 -0.006 1.657 0.043 0.087
-3 0.947 -3.495 -0.214 2.779 -0.014 0.796
HE LB Bt 0 0.775 -2.464 -0.125 2.911 0.029 0.865
+3 0.708 1.375 0.034 2.893 0.078 0.753
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Tab.2 Stiffening girder quality characteristics

BX R kg BXARBE/ (kg - m*)
25 040 4 680 000

R
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Tab.3 Section geometrical feature of stiffening girder

BrEfE/m HERE/m HHERE/ m*
2.516 31.430 5.717
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Tab.4 Folded state of the construction phase full - bridge structure dynamic characteristics calculation

BXEHHEE BAESUAE
REHBAR HRMARH 2 BRERRE REHA HIRME He 2 BAERMIE
—HEE 0.299 32 047 kg —HEs 0.527 32 082 kg
—Bra= 0.423 48 136 kg oot 1 81 F 0.672 52 040 kg
—Mr % 0.998 5 640 000 (kg * m®) bt 1185 1.010 5 896 100 (kg * m*®)




wmam A FI T, % 5 VRV KBRS LI BT IR R M A 11

RS EHRGREANDNHEITNER
Tab.5 Full - bridge into a bridge state structure dynamic characteristics calculation
BXSFHER BREYHRE
s /H i /H

REHA BREE/H: % BRFEEME REER BRFEE/Hz % BKE RS

—BEzE 0.273 38 701 kg ey 1031 0.478 38 854 kg

—pr 0.435 53 591 kg —Hrms 0.659 58 884 kg

— s 0.915 6 425 200 kg - m’ Zir it 0.963 7014 200 kg + m’
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Tab.6 Critical wind velocity of the structure

(6)

static torsional divergence

1./

£ ;
fr Hz (kg - m’/m) Cu
HBERE 0.915 6 425 200 0.252
LR B 0.998 5 640 000 0.865
[ / /
V& 4 B/m tﬁiﬁ:?) (’ﬁgfgf. )
BHRE 45 802.8 98.2
W T By Bt 45 442.8 86.4
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1. 88C 4.54 L.
88C,e 5 +CHH
B ERE:
w A 19.863 7 x0.572 67
V. = 3.6
b=
2.467 1.8
1. 88 x0 x903 x 3. 351 65 4.54+me

x0.915 x45
=637.3 m/s>98.2 m/s
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FRHBEZEREZHAETHRELFSRRERM
RS 3 1R 4% #9481 B ot G R R R K T 3L
HN AR K 386.4 m/sF1 98.2 m/s, B Kk
MGEFEA RGN BB EHEEME TR
AeRERMBH#HEAR.

6 it

(B A1 B R FY . K7W E BF
L BREfFAEREMRAHRE EZ RN -
BREEWAT 2, L ERWER AP RFEAN
HOMMR M T HMORHRIE, A RFMN
TR EE.

QIHBELEREREIHERLFSERETM
BARR A T R GE H # O HL 7% R Bl KR F AR 1



12 BMAEER(IEKE) 2011 4E

JE e TR E B A FH AR AR R K 386. 4 span cable - stayed bridges{ C]//Proceeding of IABSE
m/s M98.2 m/s, AMAEAMAIEHEERE N Symposium Kobe. Japan:IABSE,1998 79 :281 ~286.
BREEHELEE RoBEEBREL. [5] Bt MRS ARK RRFSABIBEHME
LB [J]. AT R%4%,2004,37(4) 41 ~45.
B E W [6] HOIi, T, 4 kiR KERMRKENBE
gUsSBHIBEER[I]. L AT H¥],2000,

(1] BE.E&FA4 HoE. KEEFRELHEBNIRR
BRI TTMREEH . B RB S RE,2002,1(4);
63 - 67.

[2] ®B# . HERAEW. KEZ2ERGBREEEN
BRI M3 E R ,2001,18(2) ;29 - 32.

[3] BOONYAPINYOV,YAMADA H,MIYATA T. Wind -

induced nonlinear lateral - torsion buckling of cable -

33(2) .73 - 18.

(7] &E¥HA,.FB BATE BEEFKAFTERGERR
BEMSDR(I]. ABREE$,2008,25(4):99 -
102,

(8] PRAMMUMBIER EAXATEBEAERAA. &
BB R (L) TRIATHHREHRE(R]. &
5 A TRME ®ikHoNE. 2005.

(9] w4 ARt #1E2i# %, JTG/TD60 - 01—2004 24
B RAKRTMAES]. L5 ARE H IR,
2004. 12.

stayed bridges [ J]. Journal of Structural Engineering,
ASCE,1994,120(2) :486 - 506.
[4] NAGAI M,XIE X, YAMAGUCHI H, et al. Static and

Dy - namie instabihty analysis of 1400 ~ meter long -

Aerostatic Stability Analysis of Qingdao Gulf Bridge-Daguhe Channel Bridge

LI Li-jun',HU Zhao-tong',QU Li-qing®

(1. Highway Institute, Chang' an University, Xi’ an 710064, China;2 . Tsingtao International Trust & Investment Co. Ltd. ,
Qingdao 266000, China)

Abstract: Daguhe Channel Bridge is the main navigation of Qingdao Gulf Bridge, and it is a single tower self-
anchored steel box girder suspension bridge. The paper aims at steel box girder’ aerostatic stability analysis to
ensure the stability of the wind-resistance, safety and applicability in the state of the construction phase full-
bridge close up and operation of the bridge ,using ANSYS for the analysis of dynamic behavior, the coeficient of
tri-component force of segmental model of the girder is measured by wind tunnel test, and then to solve its criti-
cal wind velocity of static torsional divergence and transverse buckling critical wind speed, calculate results
were much larger than the corresponding wind speed tests, which guarantee steel box girder’ aerostatics stabili-
ty in Daguhe Channel Bridge.

Key words: suspension bridge; steel box girder; dynamic behavior; coeficient of tri-component force; aero-

statics stability



