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A. TANAKA — C.MIYASHITA — N. NOMURA — N. FURUYA

Honshu-Shikoku Bridge Authority, Tokyo, Japan

AERODYNAMIC STABILITY OF LONG-SPAN BOX GIRDER

ki Bridge is the north ap-
Ohnaruto Br.
n bridge) of Kobe-Na
te, Honshu - Shikoku
ject, Japan.
idge is 2 sats of conti-
« girders and has slen-
juration with large o -
jing brackets.
aridge was to be construc-
I along a steep ridge called
Tozaki which faces the Pacific Ocean.
hus, strong wind is expected so that the basic wind speed w-
nehas defined as 10 minutes average speed expected to occur
nce or twice in 150 years is decided to be 50m/s.
And. bad influence by the topography was also anxious.
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Fig-1 General view of Tozaki B Bridge
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Fig-2 Response of original section (without topography)

The original section was suspected tohave unstable aerodynam-
ic behavior, so, wind tunnel tests were conducted to reveal
that the original section had vortex-induced oscillation at the
wind speed of 15 to 20 m/s and galloping which should not oc -
cur below the speed of 92 m/s (10minutes average), the dy -
namic design wind speed.

Various stabilizers and their effects were tested in wind tunnels.

! 5m 0 sm
&7 Lom , p) 0
10 = L e b e -
- L
i SRS
Ony 0 b
Doubile flaps Upper short Upper deflector Lower deflectos
Ttablirar Goubls aps | Lower shirt | Upper shut _[Upper dofiector Lower deflector
Modal A 18 A [ A [ 8 ) 20T )
s 7 {5 1 I JE T 00 -+ 2, o 1120
artan baced 5 B | (0 LA
7 0 0 | B0 11100 B P
Trargence [ =3 |00 1 B2 |00 1 3 1
valashy of 5 S I O ) |
sl T W 7l m & | 1

Table-1 Various stabilizers and their effects (rigid models)

As the results of a series of wind tunnel testings, the final sta-
bilizers were determined as follows:

Double flaps were attached to the whole length of the bridge in
order to restrict the amplitude of vortex-induced oscillation less
than 200 mm (77/B=0.01) which was the allowable value from
the viewpoint of fatigue and runnability of automobiles

And, intermittent lower skirts to suppress galloping which migh
destroy the bridge in a short time if it appeared were provid
ed to the 4-spans continuous girder

After the completion of the bridge in the summer of 1983, o«
cillation and wind have been observed, but no considerable oscil
lation has been generated so far. because no strong wind be
yond 20 m/s has unfortunately blown
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Fig-5 Actually adopted stabilizers and location of sensers
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