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® To develop methods to evaluate the
hydrodynamic effects of debris accumulation
upstream of masonry bridges and typical
bridge piers under flooding scenarios, and

® Tointegrate findings into a risk-based
approach for assessment of bridges under
hydraulic action.

Note: Focus is on scour at piers and abutments,
and lateral and uplift forces on the bridge due to
debris blockage. Debris formation and forces from
debris impact are not part of this investigation.
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Project duration: 3.5 years (now entering the
final year)

Industry steering committee includes BOF,
ADEPT, EA, Devon County Council, Network Rail,

JBA Consulting..
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Main objective: Characterise effects of DEBRIS
blockage at masonry piers/bridges using a
number of scaled experiments
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» Simple scenarios for CFD validation
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Effect of debris elev. on scour
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» Load cells for measuring uplift force
* Measuring pressure on the arch
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Main objective: Validate CFD at lab-scale and

then run simulations at full-scale for a range of
real-life scenarios.

* Simulations
without and
with debris

e 40+ Million
cell mesh

* OpenFOAM
for simulation
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* Free surface comparison between simulation and
experiment with debris
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Elevation (m)
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« Water and air modelled using a multiphase solver

» Turbulence accounted for using k-w SST

« Water and sediment modelled through a
deformable mesh
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Preliminary findings
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Debris just under the free surface has the
maximum effect on scour in comparison to any
other position within the flow depth.

The scour amplification due to debris may be
significantly higher in shallow flow conditions
than that in deep flow.

CFD simulations are capable of capturing
accurately the scour and hydrodynamic effects
of debiris.

The effect of debris on scour can be included
through the use of a multiplier within existing
guidance.
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® Validation of CFD scour modelling at full-scale
using post-flood scour data

® Determination of hydrodynamic forces on
Inundated masonry arch bridges

® Creation of guidance that accompanies C742
for assessing risks due to debris blockage
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Thank you!

Any questions?
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