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The problen of local scouring at a circular cyl!-nder in sandy
naterial under threshold conditions was investigated experimentally.
The aim of the study uas to obtain a berter understanding of the
mechanism causing scour. Three fixed-bed scour models were constructed.:
the initiaL frat-bed model, an intelmediate scour model and the final
equilibrium scour hole mode1.

The experirnental results have shown that although scour is
initiated by the high locar shear stresses which result from flow
accereration about the cylinder, the subsequent development of the scour
hole is due to the establishment. of a strong dosnflow ahead of the
cyllnder. The scour hole grows in the form of a frustrum of an
inverted cone at a slope angle equal !o the dynarnlc angle of repose of
the becl material. Erosion occurs in the bottom part of the scour hore.
Bed particles from the upper part of the hole slide down i.nto the
erosion area as the slope angle i-s increased by erosion of materi.al from
below. The equilibriun depth of scour is attained when the downfrow
becomes incapable of further erosion. For a particular bed material
the downflow should be primarily a function of the mean approach flow
verocLty and cylinder diameter. Eence the study has shown that the
equilibrium depth of scour should also be a function cf these tlro
Parametera.

Additionar measurements have shown that the horseshoe vortex,
tvhl.ch is initlalty snall, roughly circular in cross-section, and
comparatively weak, increases dramatically in size and strength as
the scour hole forms. During the development of the scour hole, the
horseshoe vortex expands and moves down into the ho1e, increasing its
clrculation throughout the scour process, but at a dtninishing rate.
The shape of the vortex follows that of the scour hole-cylinder
conbination.

t'Jreasurements in the wake have added to exiating informatlon
concerning the shedding and convection of wake vortices in shear flow.
The results obtained are consi.stent with the occurence of span-wise cell-s
of constant, shedding frequency, separated at f,he discontinuities by
longitudinal vortices. The vortices accelerate aeray from the cylinder
at speeds initially ress than the f,ree stream but becoming constant and
approximately egual to the free stream velocity at about g cylinder
diameters downstream.

Based upon a survey of existing materlal, a desi-gn recomnendation
for the estirnation of local scour depths at bridge piers i.s also presented.
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