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Tuned Mass Dampers of Okutama Bridge
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The Okutama Bridge is a cable-stayed bridge that has 8
sets of TMD (Tuned Mass Dumper) in the girder
against Aegolian Oscillation. [t is the first attempt in
Japan that TMD is installed in its completed girder
perpetually. This paper describes circumstance of wind-
resistant design of the bridge, for example, aero-
dynamics appreach, wind tunnel test, design of TMD,

vibration test.
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Fig.1 General view of Qkutama Bridge
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Table 1 Test conditions

Prototype model
Seale 1/30
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Egaivalent polar moment of irerie | 31.54t%emes "2/m | 0088kglomes™ 2 m
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Frezoeney matio ’ 4.191 3.?'_7‘
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Fig.3 Wind tunmnel test results
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Table 2 Dimensions of TMD
Quantlt,;f Sunits -

Frequency range 0,493 1% (Hz)

Position of TMD Near the span center

{mode amplitude) (0.90
THDYs weight 0.8~1.2f

Lffective mass ratio ‘ 0.50%

Virtual logarithmic 012 or over

decrement

Response amplitude 0.01¢m)

of maln girder

Logarithmic amplitude of TMD 0.45

Amplitede of TMD 0.07(m)
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Table 3 Summary of test results

Natural frequency

Logarithmic

Mode shape He
decrement
Calculated Measured

1st hending 0.585 1.895 0.028

Znd hending 1.179 1.230 0.047

3rd bending 1.8685 1.562 0.00

4th bending 2.534 2.379 0.007

st torsion 2.341 2.286 0.019

2nd torsion 2469 | 2302 0008

Table 4 Eguivalent damping of 1st bending vibration

TMID tuning Equivalent

Case Applicated - Frequency logarithmic

theory ratio decrement
$1 STMD Optimum 0.157
5-2 STMD 8% error 0.104
M-1 MTMD Optimum 0.207
M-2 MTMD 8% error 0.104

Compliance, mm/gf

o

TPhase angle,
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Fig. 8 Frequency response of bridge girder
with/with out TMDs

Frequency, Hz



