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***x* Pressure flow (also known as vertical contraction) scour occurs when a bridge deck is insufficiently high such that the bridge superstructure
becomes a barrier to the flow, causing the flow to vertically contract as it passes under the deck. A bridge deck is considered partially submerged
when the lowest structural element of the bridge is in contact with the flowing water but the water is not sufficiently high to overtop the bridge deck.
It is considered fully submerged when a portion of the flow overtops the bridge deck. Pressure flow generally only occurs in extreme flood events,
but these types of events are relevant for estimation of scour. When flow is sufficiently high so that it begins to approach the elevation of the bridge
deck, some of the flow may be diverted laterally to the bridge approaches. Since the bridge approaches are often lower than the bridge deck, this
diversion may reduce the scour potential under the bridge. Designers must evaluate the effects of scour under the bridge as well as potential
damage caused by flow diversion. An experimentally and numerically calibrated scour model was developed in this study to calculate the maximum
clear water scour depth in non-cohesive bed materials under different deck inundation conditions. The theoretical formulation of the model is
based on the conservation of mass of the water passing underneath the bridge deck. Particle image velocimetry (PIV) measurements and
computational fluid dynamics (CFD) simulations were used to validate assumptions used in the derivation and verify calibration of parameters
included in the scour model. As one of the important parameters in the pressure flow scour model, the separation zone thickness in the bridge
opening was...
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