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Flow-Induced Vibration of Shell-Type Long-Span Gates

FAHERE  PHEAET BEEER

by Noriaki ISHII, Akinori NAKATA and Takahiko NOJIMA

This study presents the fundamental characteristics and careful examination for a flow-induced
vibration of shell-type long-span gates which have a Creager-line crest and a gate front consisting of
vertical and inclined weir plates. The shell-type gates possess two freedoms to vibrate in the streamwise
and vertical directions due to their bending flexibility. Both streamwise and vertical vibrations couple well
with each other through hydrodynamic forces, thus resulting in a severe self-excited vibration. The shell-
type long-span gates have a low height and hence have overflow accidentally. A field test was performed
and then a severe self-excited vibration was observed when the gate under small gate openings is
operated with the simultaneous flow over the top and under the bottom of the gate. The signiﬁcant factors
closely related to this kind of coupled self-excitation are both the gate crest and the inclined weir plate,
since the hydrodynamic forces acting on these gate surfaces induce the vertical vibration which causes
directly the flow-rate variation. Therefore, individual roles of the gate crest and the inclined weir plate
upon the gate vibration has to be identified. From this viewpoint, a two-dimensional model test for a
shell-type long-span gate with inclined weir plate, but without overflow was performed first. Secondly,
a test for a gate with overflow, but without inclined weir plate was performed. This study reviews the
former test, the self-excited vibration mechanism, and the dynamic stability criterion first. Secondly, the
detailed data for the later test are presented, and the self-excited vibration mechanism caused by the
overflow is revealed carefully.
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