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EFFECTS OF TURBULENCE CHARACTERISTICS ON VORTEX-INDUCED
OSCILLATION OF BRIDGE GIRDERS WITH BASIC SECTIONS
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By Hiroshi KOBAYASHI, Mitsuo KAWATANI, Heeduck KIM and Hidesaku UEJIMA

This paper investigates the effects of turbulence characteristics
(turbulence intensity and scale) on vortex-induced oscillation of bridge
girders with basic sections. The basic sections of girders are selected
taking account of various effects of turbulences on vortex-induced
oscillation such as; the maximum amplitude of vortex-induced oscillation
is 1) reduced, 2) enlarged in some cases or 8) not changed by the
existence of wind velocity fluctuations, which are referred from
the results of references. The vortex-induced responses of models are
investigated not only in grid-generated turbulent flows but also in
actively simulated turbulences with large turbulence scale through an
active gust generator. The effects of turbulence properties on vortex-
induced response are evaluated in terms of the ratio of the maximum
amplitude in turbulence to that in smooth flow.
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Table 3 Turbulence characteristics of actively
simulated flows

Turbulence |Change Target Heasured
No. of Iuinfo,qux.w Tu | Iv iLxulxvw
G %)) (em)t (em)] (%) 0 (%) ¢ (em)! (em)
Semi-smooth flow < L5 <Ly 8 2
T1-04S R EEEE ; 4.4 2.6 129 | 26.7
TI1-06S* & 687150 375 58 331541351
TI-10S 105 : 9.8 1 5.4 150 i 37.6
TSu-058 P50 571 3.31 52 33.4
TSu-158* |Lx,u | 6 8: 150 : 37.5[ 5.8 8.3 : 154 35.1
TSu-35S L1350 6.2 ¢ 3.4 319! 35.8
TSv-128 . V125 6.0 7 3.3 134 : 12.3
T8v-378° |Lx,w | 63! 150 : 37.5] 5.8 | 3.3 154 ! 35.1
TSv-878 P T87.5] 6.1 3.6 140! 76.3

* TI-08S, TSu-15S and TSw-37S are the same turbulences.
**The mean velocity is 2m/s
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Fig. 14 Amplitude ratio vs. turbulence intensity
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Fig. 15 Amplitude ratio vs. horizontal scale
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Fig. 16 Amplitude ratio vs. vertical scale
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