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Long dender structuresin the ocean, such as tethers, cables and risers, are subject to
vortex-induced vibrations when placed in cross-flow. Significant progress has been made
in our capability to predict VIV of such structures, yet severa outstanding problems
remain. The purpose of the talk isto outline both progress and remaining problems as
needed for application.

Wefirgt outline conceptua developments and basic understanding of VIV. We start with
smple sructuresin uniform flows The variability of the added mass and lift coefficient
with reduced v ocity, the definition of a correlation length along a uniform structure, and
the notions of "wake capture" and "lock-in" response are discussed. The effect of in-line
aswdl astransverse oscillaions, and the presence of multi-frequency response and the
apparent collapse of the corrdation length, are phenomenathat appear even in smple
gructures and flows, in the presence of dight nonuniformities. The effect of Reynolds
number, cylinder inclination, the role of roughness and protrusions, aswell asthe
presence of turbulence, are only partly understood and relative few dataexist, while a
pressing need exigs for such understanding for applications.

Subsequently, we outline extensions, developments, and outstanding problems related to
ocean cables and risers, which condtitute complex structures within complex flows.
Basic concepts Still gpply, yet new issues arise: Multi-frequency response is a generic
property in such stuations, while turbulence in the flow causes variationsin the response,
particularly coupled with roughness and protrusions.

Reynolds number effectsin dl VIV stuations remains an outstanding problem of
particular importance. The consderable cost of testing a high speed resultsin few
exiding high-Re VIV datain the open literature. Asfull-scale data become available,
particularly from the Offshore Indudtry, it is found that Reynolds number has sgnificant
effect, beyond the well-known trangition when the boundary layer on the body becomes
turbulent. The few dataavailable in the open literature provide intriguing new properties
that necesstate new understanding of high-Re flows.



