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1. Program 

The SEDIMARE “2
nd

 Network Workshop” was organized by HR Wallingford at its facilities 

in the UK (Howbery Park, Wallingford, Oxfordshire) on 10-11 September 2025. Local 

organizers were Dr. M. Knaapen and Dr. R. Whitehouse. All DCs participated with 

presentations of their research. 

 

Day 1 –Wednesday 10 September 

Morning 

 8:45 Walk-in 

 9:00–9:30 Welcome by Ridha Bentiba (Joint Chief Executive Officer) 

 9:30–10:30 Presentation of “The evolution of tsunami physical modelling since 2004” 

by Ian Chandler (Principal Engineer) 

 10:30 Coffee Break 

 11:00–12:40 DCs presentations (15 min presentation + 10 min discussion) 

• 11:00–11:25 DC Evangelos Petridis 

• 11:25–11:50 DC Quan Nguyen 

• 11:50–12:15 DC Ioannis Gerasimos Tsipas 

• 12:15–12:40 DC Saeed Osouli 

 12:40 Lunch 

Afternoon 

 14:00–15:00 Presentation of “Development of a new openFoam solver for scour and 

sediment transport simulations” by Sina Haeri (Technical Director - CFD) 

 15:15–17:15 Supervisory Board meeting 

Evening 

 19:30 Project social dinner 

 

Day 2 – Thursday 11 September 

Morning 

 8:45 Walk-in 

 09:00–10:30 Visiting HR Wallingford Facilities. 

 10:30 Coffee Break 

 11:00–12:40 DCs presentations (15 min presentation + 10 min discussion) 

• 11:00–11:25 DC Eloah Rosas 

• 11:25–11:50 DC Siyuan Wang 

• 11:50–12:15 DC Van Thi To Nguyen 

• 12:15–12:40 DC Muhammed Said Parlak 

 12:40 Lunch 

Afternoon 

 14:00–15:00 Presentation of “Insights on flow-structure-seabed interaction gained 

from laboratory testing” by Richard Whitehouse (Technical Director - Sediment 

Dynamics) 

 15:00–16:40 DCs presentations (15 min presentation + 10 min discussion) 

• 15:00–15:25 DC Nishchay Tiwari 
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• 15:25–15:50 DC Nasim Soori 

• 15:50–16:15 DC Jowi Miranda 

• 16:15–16:40 DC Buckle Subbiah Elavazhagan 

 

 

2. Presentations 

The abstracts and the presentations of all the DCs, are shown in the next pages. 
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Large-eddy simulation of turbulent oscillatory flow and sediment transport 

induced by waves 

Tsipas, I.G., Dimas, A.A. 

Understanding the dynamics of turbulent oscillatory flow and wave-induced sediment transport 

is essential for predicting and managing key coastal processes such as shoreline erosion and 

pipeline or cable exposure. This study develops and applies a large-eddy simulation (LES) 

framework to model oscillatory flows over sand beds of mixed-grain sizes. The approach solves 

the Navier–Stokes equations with subgrid-scale modeling and sediment transport equations that 

account for both bed and suspended load. Sediment fractions are defined through the size 

distribution curve, using representative diameters D10, D30, D50, D70, and D90 to capture mixed-

grain dynamics. Simulations are performed at a geometric scale of 1/4.5, based on existing 

experiments, with three fixed ripples, span- and streamwise periodicity, rigid-lid conditions at 

the top, and the immersed boundary method for bottom wall boundary dondition. The 

computational grid includes over 14 million cells. Results show that fractions coarser than D50 

dominate bed load transport, while finer grains are more concentrated in suspension. Suspended 

load is further evaluated using two empirical formulas for the bottom boundary conditions. From 

the results, D40 is identified as a representative diameter for suspended transport. Future work 

will integrate a law of the wall model and extend the Exner equation with size fractions to 

improve predictions of bed evolution in coastal environments. 

 

 

Investigation of nearshore dynamics by utilising remote sensing tools 

Parlak, M.S., Postacchini, M., Brocchini, M. 

The nearshore is a coastal zone where hydro-morphodynamic processes are primarily driven by 

nonlinear mechanisms, with waves acting as one of the main forcing factors directly shaping sea 

state conditions. Collecting in-situ wave data, however, is challenging due to complex physical 

interactions and high operational costs. Remote sensing tools (RSTs) offer an effective 

alternative, providing broader spatial coverage with relatively low maintenance requirements. 

Two RSTs, an X-Band Radar (XBR) and a video monitoring system (SGS), were deployed at the 

Senigallia Harbour. A novel image assimilation framework has been developed to process data 

from RSTs. The approach is based on advanced image and signal processing methods (e.g., 

Radon transformation, continuous wavelet transformation) to retrieve wave characteristics and 

the bathymetry. The results are compared with the observations and outputs of alternative 

processing tools. The method demonstrated promising performance for nearshore wave 

characteristics and the bathymetry. Current research efforts are aimed at refining the 

methodology and advancing the study of nearshore wave dynamics by integrating SGS system. 

Future work is focused on the incorporation of phase-resolving model which can be fed by RSTs 

to conduct various coastal resilience analyses. Consequently, a complete framework, which is a 

combination of RSTs, observations and numerical models, can be established. 
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Initial observations of wave ripples and suspended concentrations in sand–silt 

mixtures  

Nguyen, T.T.V.,  Roos, P.C., van der Werf, J.J., Raadschelders, L.T. 

The suspended concentrations and bedforms of sand–silt mixtures under oscillatory flow 

conditions were observed via a laboratory experiment using the AOFT (Aberdeen Oscillatory 

Flow Tunnel). Specifically, two groups of sand–silt mixtures were created by mixing the base 

material, fine sand (D50 ≈ 150 µm, where D50 indicates median grain size), with: (1) coarse silt 

(D50≈ 50 µm) and (2) medium silt (D50 ≈ 30 µm). These mixtures were tested under three 

skewed-velocity conditions with root-mean-square velocities of 0.2, 0.3, and 0.4 m/s. 

Concentration and velocity profiles were measured using the ABS (Acoustic Backscatter 

Sensor), the TSS (Traverse Suction System), and the ADVP (Acoustic Doppler Velocity 

Profiler). Bedforms were measured in 2D with the LBP (Laser Bed Profiler) before and after the 

experiments, and in 1D over time with the SRP (Sand Ripple Profiler). The concentration of 

sand–medium silt (SaMs) mixtures was higher compared to sand–coarse silt (SaCs) mixtures for 

most conditions, except at 0.2 m/s. Most cases produced 3D ripples. Ripple dimensions were 

largest at 0.2 m/s (η > 8 mm, where η is ripple height), while the smallest ripples (η < 3 mm, 

nearly absent) occurred at 0.4 m/s, due to the transition to sheet flow conditions. 

 

Eulerian–Lagrangian modelling of current-driven transport and PTV analysis 

of wave-induced particle dynamics in shallow water 

Soori, N., Brocchini, M., Dimas, A.A., Postacchini, M. 

The study of mass transport processes provides valuable understanding of sediment dynamics, 

such as particle motion, bed resistance, and the mechanisms that influence sediment 

modification, retention, and accumulation. This research examines sediment transport under the 

action of currents and waves through both numerical modelling and laboratory experiments. In 

the numerical modelling using MATLAB, the focus was placed on the behaviour of massive 

particles in shallow water conditions. A custom MATLAB code was developed based on a 

coupled Eulerian–Lagrangian framework. In this approach, hydrodynamic flow fields are first 

generated by solving the NSWEs. These fields are then applied as inputs to a particle tracking 

routine, where the Lagrangian module calculates particle trajectories. At each time step, local 

flow velocities are interpolated from the 2DH hydrodynamic solution, and particle positions are 

updated using numerical integration. This method allows the quantification of particle pathways, 

residence times, dispersion, and connectivity within the domain. Complementing the modelling, 

laboratory tests using PTV were performed, where neutral seeding particles acted as optical 

tracers to resolve trajectories and velocity profiles,with emphasis on vertical distributions. 

Analysis of trajectories and drift velocities provides essential knowledge of wave-driven 

transport mechanisms, advancing understanding of sediment and particle dynamics in coastal 

systems. 
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Cross-shore hydro-morphodynamics in a beach protected by submerged 

vegetation meadow under erosive wave conditions 

Elavazhagan, B., Maza, M., Lara, J.
 

Coastal areas face immense threat by means of beach erosion driven primarily by storm waves. 

Nature based solutions are explored for their role in ecosystem benefits and coastal protection 

benefits. Notable is the P. Oceanica, commonly seagrass quite prevalent in coastal areas around 

the world. Understanding the processes like bed evolution, wave and velocity attenuation in 

different beach types including vegetated ones are of scientific interest which helps enabling 

protection measures, proper ecosystem restoration and NBS designs. IH2VOF-SED is a RANS 

based 2DV one phase sediment transport model developed to provide accurate morphological 

predictions efficiently in different beach states. The model includes vegetation effects via drag 

force as a momentum sink term in Navier-Stokes equation, via dispersive fluxes as source terms 

in k-Ɛ equation and plant motion effects via Morrsion’s equation. Two experiments conducted in 

Southeast China University wave flume with vegetations mimicking P. Oceanica and S. 

Alterniflora are used to validate the model. The model is able to demonstrate accurately the 

hydrodynamics and the bed evolution furthering its application. Subsequently, different hydro-

morphodynamic processes influenced by the presence of different vegetation types at the toe and 

the breaking zone of the beach profile are studied providing insights into their role.  

 

Mathematical modeling and numerical simulations of water-saturated 

granular materials with emphasis on sediment transport 

Petridis, E.A., Papalexandris., M.V. 

Underwater dunes are dynamic bedforms that emerge from the interaction between fluid flow 

and sediment transport. Their migration and evolution influence local hydrodynamics, alter 

seabed topography, and affect engineering and ecological processes. In this work, we investigate 

dune formation and dynamics using a two-pressure, two-velocity continuum model for saturated 

fluid–granular mixtures. The governing equations couple conservation laws for the fluid and 

solid phases with interphasial momentum exchange, non-Newtonian stress closures for the 

granular medium, and a compaction equation for the solid volume fraction. The numerical 

scheme employs a predictor–corrector time integration combined with a generalized projection 

method for the phasic pressures. Simulations are performed in a two-dimensional domain 

representative of subaqueous sediment transport, initialized with a parabolic velocity profile and 

solid packing fraction of ϕs = 0.59. Different flow velocities and oscillation amplitudes are 

explored to assess their influence on bedform development. The results capture dune initiation, 

nonlinear growth, and flow–sediment feedback mechanisms, including the formation of 

recirculation zones and vorticity structures. Comparisons across cases highlight the sensitivity of 

dune morphology to flow strength and sediment compaction. The study provides a computational 

framework for analyzing sedimentary patterns and sets the stage for future validation against 

experimental data and extension to more realistic dune geometries. 
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Development of erosion threshold formulas for different sand-mud bed types 

Miranda, P.S., van der Werf, J.J., Hulscher S.J.M.H. 

Estuarine and deltaic evolution is influenced by sediment composition, particularly sand-mud 

mixtures, because different combinations are governed by distinct initiation of motion processes. 

To capture this variability, previous studies have estimated erosion thresholds using single bulk 

parameters (e.g. mud content, median grain size, bulk density). This study isolated dominant 

processes across sand-mud mixtures by bed type classification following the framework of Van 

Ledden et al. (2004), and applied multiple parameterizations to represent initiation of motion. 

The resulting equations provided improved fits across bed types as well as for the full dataset 

when compared with existing formulations. These findings offer a practical method for 

estimating initiation of motion from bulk parameters, with implications for sand-mud 

experiments and numerical modeling research. 

 

Numerical investigations of bottom boundary layer hydrodynamics under a 

dam-break-driven swash event 

Nguyen, Q.T., Kranenborg, J.W.M., Dodd, N., Briganti, R., van der Werf, J.J., Roos, P.C.,    

Zhu, F. 

In swash zone modelling, the nonlinear shallow water equations (NSWE) are commonly applied 

with a hydrostatic pressure assumption. While this assumption is generally valid in the swash 

zone, it neglects the minor, non-hydrostatic vertical pressure gradients that involve vertical 

accelerations occurring during wave run-up and rundown. This study aims at establishing 

whether these non-hydrostatic terms are significant enough to be included in the NSWE. The 

methodology consists in aims to approximate the dynamic pressure gradients efficiently using a 

depth-averaging model equipped with a bottom boundary layer (BBL) model. A dam-break case 

from the literature is used to test the model. The numerical results from the present model are 

compared to the experimental ones and to the simulations provided by a more computationally 

expensive, depth-resolving Computational Fluid Dynamics (CFD) model based on the Reynolds 

Averaged Navier-Stokes. In the depth integrated model, the dynamic pressure in the horizontal 

momentum equation is approximated by calculating terms involving accelerations in the vertical 

velocity. This is reconstructed in the BBL using a sub-model, originally proposed by Briganti et 

al. (2011). The findings show that the reconstructed vertical velocity is more accurate than that 

from the CFD model when compared to the measurements. The reconstructed terms involving 

accelerations in the vertical velocity are generally greater than the non-hydrostatic pressure 

contribution estimated from the CFD model. However, results show that the reconstructed 

vertical acceleration terms contribute minimally to the overall pressure gradient, and the 

hydrostatic term are several orders of magnitude higher. 
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A multi-layer shallow water framework for the modelling of submarine 

landslide 

Rosas, E., Spinewine, B., Soares, S.  

Sedimentary density flows, particularly submarine landslides, is important in marine sediment 

transport and pose major geohazards to offshore infrastructure. These flows are typically 

characterized by unsteady, high-sediment concentrations, and strong vertical stratification. 

Studying their behaviour presents significant challenges, as the transition from slope failure to 

runout and fluidization involves complex changes in material strength. This strain-softening 

process, driven by particle breakage, water entrainment, and structural remoulding, progressively 

reduces shear resistance, directly impacting flow velocity and dynamics. To better capture this 

process, this study suggests a novel multilayer shallow water framework that incorporates the 

approximation of Herschel–Bulkley rheological model for bed shear stress. The model 

distinguishes between yielded (sheared) and unyielded (plug) zones within the flow, with a new 

implementation for yield stress that degrades with strain, known as strain softening. By resolving 

vertically varying yield stress across multiple layers, the model more accurately captures 

nonlinear shear behaviour, including yield stress, shear thinning/thickening, and rate-dependent 

effects. Consequently, it improves predictions of vertical velocity profiles and flow trajectories 

while integrating key processes like water entrainment and sediment erosion/deposition. This 

approach provides a refined tool for hazard assessment of submarine landslides and their impact 

on subsea structures. 

 

Overtopping Breakwater For Energy Conversion (OBREC) 

Osouli, S., Postacchini, M., Sabbioni, I., Brocchini, M., Zitti, G. 

The aim of this project is to assess the feasibility of installing OBRECs on shore revetments 

considering water discharge to the inshore part of the structure. A prototype of this system will 

be installed in the port of Ancona in Italy. To design the device, waves offshore were selected 

based on PDF (probability density function) diagrams, then they were transferred to the shallow 

waters using Goda approach which is an analytical model. FUNWAVE-TVD was used to track 

wave characteristics inside the port and near the structure. This numerical model chain reached 

to the FLOW-3D software to analyse wave-structure interactions, turbine performance and flow 

conditions in the convey system with different discharge boundary conditions (inshore or 

offshore). For the FUNWAVE-TVD section, bathymetry was created by combining two datasets, 

and wave energy spectrum was extracted from FUNWAVE-TVD outputs as the wave maker 

boundary conditions in FLOW-3D. Different ramp slopes under two freeboard conditions were 

compared with the CFD tool. Results for overtopping and reflection coefficients were compared 

with experimental results. An Archimedes turbine was modelled as a low head turbine in a pipe 

to define an optimal rotation speed to maximise efficiency to impose in real condition, if it is 

applicable. Finally, energy across the convey system was estimated considering different 

discharge conditions such as no waves, tides and waves boundary condition. 
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Experimental and numerical investigation of overtopping-induced breaching 

in non-cohesive dams 

Wang, S., Roos, P.C., Soares, S. 

Breach formation and development in earthen dams is a complex and highly dynamic process, 

with critical implications for flood risk assessment and mitigation. This study investigates 

overtopping-induced breaching in small-scale, non-cohesive sand dams through an integrated 

programme of physical experiments and numerical simulation. Laboratory tests were conducted 

in a small-scale flume using two different uniform sands under constant inflow conditions. 

Breach morphodynamics was monitored with close-range photogrammetry, allowing high-

resolution reconstruction of the three-dimensional breach evolution, while ultrasonic sensors 

continuously measured upstream water levels, to determine the breach outflow discharge. Such 

experiments are needed to validate numerical simulations tools aimed at predicting breaching 

events. In this study, numerical simulations were performed using a depth-averaged two-

dimensional morphodynamic model that solves the coupled shallow-water and Exner equations. 

The model is complemented with a bank erosion module, accounting for the lateral erosion and 

enlargement of the breach. The experimental results were used to verify the performance of the 

numerical model and offered further calibration. This study highlighted the value of combining 

experimental studies with numerical modelling to improve understanding of the mechanisms 

governing dam breaching.  

 

Multi-model approach to scour in dynamic areas 

Tiwari, N., Knaapen, M., Haeri, S., Whitehouse, R. 

Scour around vertical marine structures is a critical design challenge for offshore wind and 

coastal infrastructure. This work applies a multi-model approach using the Eulerian three-phase 

solver SedInterFoam within OpenFOAM, coupled with waves2Foam, to simulate scour 

development under currents, waves, and combined wave–current conditions. The computational 

domain is scaled to replicate flume experiments conducted at HR Wallingford’s Fast Flow 

Facility, with mesh resolution and boundary conditions carefully designed to capture near-bed 

processes. Reflection analysis using a least-squares method confirms strong agreement between 

simulated and experimental wave spectra, particularly when employing weighted relaxation 

zones. Current-only cases correctly reproduce onset of motion at U≈0.3 m/s and full mobilisation 

at U≈0.4 m/s, consistent with theoretical Shields estimates. Wave–current cases reveal wider 

scour patterns compared to current-only scour, highlighting the amplifying role of oscillatory 

motion. The μ(I) rheology framework is implemented for sediment stress, though sensitivity 

studies indicate a persistent underestimation of the angle of repose, pointing to limitations in the 

current model formulation. Overall, the simulations demonstrate robust predictive skill in 

replicating experimental scour trends, while also identifying areas for solver development. 

Future work will focus on vorticity dynamics, sediment heterogeneity, and scaling to prototype 

conditions for offshore foundations. 
























































































































































































































































































































































































































































































































	Presentations.pdf
	Combined_Page_001
	Combined_Page_002
	Combined_Page_003
	Combined_Page_004
	Combined_Page_005
	Combined_Page_006
	Combined_Page_007
	Combined_Page_008
	Combined_Page_009
	Combined_Page_010
	Combined_Page_011
	Combined_Page_012
	Combined_Page_013
	Combined_Page_014
	Combined_Page_015
	Combined_Page_016
	Combined_Page_017
	Combined_Page_018
	Combined_Page_019
	Combined_Page_020
	Combined_Page_021
	Combined_Page_022
	Combined_Page_023
	Combined_Page_024
	Combined_Page_025
	Combined_Page_026
	Combined_Page_027
	Combined_Page_028
	Combined_Page_029
	Combined_Page_030
	Combined_Page_031
	Combined_Page_032
	Combined_Page_033
	Combined_Page_034
	Combined_Page_035
	Combined_Page_036
	Combined_Page_037
	Combined_Page_038
	Combined_Page_039
	Combined_Page_040
	Combined_Page_041
	Combined_Page_042
	Combined_Page_043
	Combined_Page_044
	Combined_Page_045
	Combined_Page_046
	Combined_Page_047
	Combined_Page_048
	Combined_Page_049
	Combined_Page_050
	Combined_Page_051
	Combined_Page_052
	Combined_Page_053
	Combined_Page_054
	Combined_Page_055
	Combined_Page_056
	Combined_Page_057
	Combined_Page_058
	Combined_Page_059
	Combined_Page_060
	Combined_Page_061
	Combined_Page_064
	Combined_Page_066
	Combined_Page_067
	Combined_Page_068
	Combined_Page_069
	Combined_Page_072
	Combined_Page_074
	Combined_Page_076
	Combined_Page_077
	Combined_Page_078
	Combined_Page_079
	Combined_Page_081
	Combined_Page_083
	Combined_Page_084
	Combined_Page_085
	Combined_Page_086
	Combined_Page_087
	Combined_Page_088
	Combined_Page_089
	Combined_Page_090
	Combined_Page_091
	Combined_Page_092
	Combined_Page_093
	Combined_Page_094
	Combined_Page_095
	Combined_Page_096
	Combined_Page_097
	Combined_Page_098
	Combined_Page_099
	Combined_Page_100
	Combined_Page_101
	Combined_Page_102
	Combined_Page_103
	Combined_Page_104
	Combined_Page_105
	Combined_Page_106
	Combined_Page_107
	Combined_Page_108
	Combined_Page_109
	Combined_Page_110
	Combined_Page_111
	Combined_Page_112
	Combined_Page_113
	Combined_Page_114
	Combined_Page_115
	Combined_Page_116
	Combined_Page_117
	Combined_Page_118
	Combined_Page_119
	Combined_Page_120
	Combined_Page_121
	Combined_Page_122
	Combined_Page_123
	Combined_Page_124
	Combined_Page_125
	Combined_Page_126
	Combined_Page_127
	Combined_Page_128
	Combined_Page_129
	Combined_Page_130
	Combined_Page_131
	Combined_Page_132
	Combined_Page_133
	Combined_Page_134
	Combined_Page_135
	Combined_Page_136
	Combined_Page_137
	Combined_Page_138
	Combined_Page_139
	Combined_Page_140
	Combined_Page_141
	Combined_Page_142
	Combined_Page_143
	Combined_Page_144
	Combined_Page_145
	Combined_Page_146
	Combined_Page_147
	Combined_Page_148
	Combined_Page_149
	Combined_Page_150
	Combined_Page_151
	Combined_Page_152
	Combined_Page_153
	Combined_Page_154
	Combined_Page_155
	Combined_Page_156
	Combined_Page_157
	Combined_Page_158
	Combined_Page_159
	Combined_Page_160
	Combined_Page_161
	Combined_Page_162
	Combined_Page_163
	Combined_Page_164
	Combined_Page_165
	Combined_Page_166
	Combined_Page_167
	Combined_Page_168
	Combined_Page_169
	Combined_Page_170
	Combined_Page_171
	Combined_Page_172
	Combined_Page_173
	Combined_Page_174
	Combined_Page_175
	Combined_Page_176
	Combined_Page_177
	Combined_Page_178
	Combined_Page_179
	Combined_Page_180
	Combined_Page_181
	Combined_Page_182
	Combined_Page_183
	Combined_Page_184
	Combined_Page_185
	Combined_Page_186
	Combined_Page_187
	Combined_Page_188
	Combined_Page_189
	Combined_Page_190
	Combined_Page_191
	Combined_Page_192
	Combined_Page_193
	Combined_Page_194
	Combined_Page_195
	Combined_Page_196
	Combined_Page_197
	Combined_Page_198
	Combined_Page_199
	Combined_Page_200
	Combined_Page_201
	Combined_Page_202
	Combined_Page_203
	Combined_Page_204
	Combined_Page_205
	Combined_Page_206
	Combined_Page_207
	Combined_Page_208
	Combined_Page_209
	Combined_Page_210
	Combined_Page_211
	Combined_Page_212
	Combined_Page_213
	Combined_Page_214
	Combined_Page_215
	Combined_Page_216
	Combined_Page_217
	Combined_Page_218
	Combined_Page_219
	Combined_Page_220
	Combined_Page_221
	Combined_Page_222
	Combined_Page_223
	Combined_Page_224
	Combined_Page_225
	Combined_Page_226
	Combined_Page_227
	Combined_Page_228
	Combined_Page_229
	Combined_Page_230
	Combined_Page_231
	Combined_Page_232
	Combined_Page_233
	Combined_Page_234
	Combined_Page_235
	Combined_Page_236
	Combined_Page_237
	Combined_Page_238
	Combined_Page_239
	Combined_Page_240
	Combined_Page_241
	Combined_Page_242
	Combined_Page_243
	Combined_Page_244
	Combined_Page_245
	Combined_Page_246
	Combined_Page_247
	Combined_Page_248
	Combined_Page_249
	Combined_Page_250
	Combined_Page_251
	Combined_Page_252
	Combined_Page_253
	Combined_Page_254
	Combined_Page_255
	Combined_Page_256
	Combined_Page_257
	Combined_Page_258
	Combined_Page_259
	Combined_Page_260


		2025-09-25T18:21:01+0300




