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Abstract

On smaller streams position and the extent of the scour zones in the bridge profile formed in the post-flood
streambed can vary significantly after each flood event. Scour development under high flow conditions can
be challenging to estimate in streambeds consisting of sand/gravel mixture where grains of different sizes are
entrained by different flow conditions. This study aimed to investigate the range of geomorphic activity for
streambed with sand/gravel mixture in terms of scouring at the abutment of an arched bridge for a number
of different climate change scenarios. Model experiments were conducted on physical model scaled 1:7 to
the prototype masonry arch bridge in south Ireland. Experiments have been carried out for several boundary
conditions to assess the transport regime for three distinct types of non-cohesive sediment particles introduces into
flow at a drop zone in controlled flow conditions. Selected flow rates are overtaken from the previous experimental
tests in the same flume resulting from characteristic hydrological events. Total of nine experiments combining
all sediment sizes and flow rates were conducted and sediment entrainment and deposition was evaluated at two
zones: intermediate zone in mid-profile where flow is deflected towards the abutment and scour zone next to the
abutment. During every experimental test instantaneous flow field was measured to determine conditions under
which the particles are entrained and transported by the flow. Effect of sediment size, sediment availability, shear
stress and local turbulent flow field characteristics on deposition are evaluated both for the intermediate and scour
zone as well as effect of sediment size, sediment shape factor and shear stress on sediment transport. The sediment
deposited at each time interval is estimated based on the video recording and patterns between the different flow
rates and the sediment sizes are defined. Location and mass of the sediment that is deposited and transporter
is collected for both zones. Based on the observations and flow field characteristics it can be concluded that:
(1) Shields’ diagram can be used to predict sediment entrainment; (2) sediment transport is dependent on the
local turbulent flow characteristics and (3) sediment size is more relevant for particle transport than its shape factor.
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