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Editorial: 12th SPHERIC workshop 
The 12th International Workshop organized by the Smoothed Particle 

Hydrodynamics European Research Interest Community will be the major event 

of 2017 in the SPH research field. It will be held in Ourense (Spain) from the 

13th to 15th June 2017. It will be also preceded by a training day (12th June). The 

Workshop is organized by Universidade de Vigo (Spain) and Flanders 

Hydraulics Research (Belgium). The aim of this scientific workshop is to enable 

experienced researchers using SPH to share and contribute to the development 

and application of the SPH method, and enable PhD students to present their 

work in the early stage of their career. 

 

The old town of Ourense is a labyrinth of beautiful streets and cobbled squares, 

where baroque and XIXth century architecture coexist in restored traditional 

buildings. It houses a multitude of distinctive edifices, such as the Romanesque 

Cathedral, the Town Hall, the Oca-Valladares stately home, the Municipal and 

Archaeological Museums and churches and chapels. Furthermore, the squares 

and streets of the old town are hosting the best restaurants of local cuisine. Many 

of the best known Galician gastronomical products are produced here. It is not of 

little surprise that, although being an inland province, it has developed a 

deserved fame for seafood, as is represented above all by its octopus. 

The number of papers presented will be limited so there will be no parallel 

sessions. The papers presented will be selected from the abstracts. There will be 

no posters. The Libersky prize will be awarded to the best student judged on the 

presentation and paper. Open discussions of a special SPH topic will be also be 

scheduled.          (continued next page)                
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Important dates to remember: 

� 17 February 2017 – Abstract Submission Deadline 

� 20 March 2017 – Abstract Notification 

� 7 April 2017 – Early Registration Deadline 

� 28 April 2017 – Final Paper Submission Deadline 

� 12 June 2017 – Training Day 

� 13-15 June – Workshop 

 

 

Additional information (registration and accommodation, 

abstract submission and templates, scientific committees, 

scientific and social programme) can be found on the 

workshop website: 

http://spheric2017.uvigo.es/. 

We are looking forward to welcoming you in Ourense, 

and sharing a successful and enjoyable meeting with you. 

Dr Alex Crespo 

Head of the Local Organizing Committee

 

2017 SPHERIC Beijing International 
Workshop (SPHERIC Beijing 2017) 

The 2017 SPHERIC Beijing International Workshop 

(SPHERIC Beijing 2017) will be held at Peking 

University (PKU) in Beijing, China, from October, 17-

20, 2017. This is the first time that the SPHERIC 

Workshop is held outside Europe. SPHERIC Beijing 

2017 aims to enable experienced researchers and PhD 

students using SPH to share and contribute to the 

development and applications of the SPH method.   

Workshop Topics 

� Computational Modelling using SPH 

� Theoretical and Numerical Aspects of SPH 

(SPHERIC Grand Challenges) 

� Numerics 

� Alternative Formulations and Particle-based 

Simulation Techniques 

� SPH applications 

Important Dates 

� 20 June 2017 – Abstract Submission Deadline 

� 10 July 2017 – Abstract Notification  

� 10 August 2017 – Early Registration Deadline 

� 31 Aug. 2017 – Final Paper Submission Deadline 

� 10 Sept. 2017 – Presenter Registration Deadline 

� 17 October 2017 – Training Day 

� 18-20 October 2017 – Workshop 

Abstract and paper submission 

Abstracts should be one-page long and must include on 

illustrative figure outlining the main results. Moreover, 

abstracts are expected to address three major review 

criteria including a) novelty, b) applicability & impact, 

and c) predictive accuracy & predictive improvements.  

After notification of accepted abstract, authors are 

encouraged to prepare the full 8-page paper.  Templates 

of abstract and full paper will be available online soon.  

Conference venue 

SPHERIC Beijing 2017 will take place in Peking 

University (PKU), China.  Peking University is the Top 

University in China with beautiful campus. PKU is 

easily accessible by bus, taxi and subway.  Beijing is the 

capital city of China with direct flights to major cities 

from all over the world.  It hosts many historical relics 

and tourist attractions like the Forbidden City, the Temple 

of Heaven, the Summer Palace, the Great Wall and many 

others. 

 

Sponsor organizations 

� National Natural Science Foundation of China 

� BIC-EAST, Peking University, 

� Institute of Ocean Research, Peking University 

� National State Key Laboratory of Turbulence and 

Complex System, Peking University 

Supporting Journals 

A number of selected papers can be considered to publish 

on the following journals after peer review: 

� International Journal of Applied Mechanics 

� International Journal of Computational Methods 

� Journal of Hydrodynamics 

Official Website 

More detailed information on conference venue, abstract 

and paper submission, registration, travel and accom-

modation will soon be available on the workshop website: 

www.SPHERIC_Beijing.coe.pku.edu.cn  

Prof. Moubin Liu 

Head of the Local Organizing Committee
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Numerical study of physics, scaling and hydroelasticity during liquid impacts 
Pierre-Michel Guilcher, Nicolas Couty, NextFlow Software, 8 bd Albert Einstein, F-44300 Nantes, France 

Laurent Brosset, Gaztransport & Technigaz, 1 Route de Versailles, F-78470 Saint-Rémy-lès-Chevreuse, France 

David Le Touzé, Ecole Centrale Nantes, 1 rue de la Noë, F-44300 Nantes, France

During storms and severe sea states, damages suffered 

by ships or offshore structures can be particularly 

important, possibly putting human lives in danger, 

destroying equipment on board, or leading to 

environmental pollution. Examples of such events 

regularly occur and the naval industry, as well as 

engineering teams and classification societies are fully 

aware of the need in improving the evaluation of 

extreme loads. These extreme loads cover a wide range 

of events, like the violent impact of a wave onto the ship 

hull – slamming impact, the water flooding of ship 

decks, blowing away all the equipment – greenwater 

phenomenon, or the sloshing inside the oil tanks. The 

major difficulty to design marine structures is to 

determine the hydrodynamic loads. Additionally, 

impacts must be considered as a multi-scale problem: 

� Global scale is the right one to define the general 

flow and wave shape. 

� Local scale around the location of each impact, 

where various different physical phenomena take 

place, among which gas escape, quick change of 

the liquid momentum to avoid the obstacle, 

compression of the partially or completely 

entrapped gas fraction, possible condensation and 

fluid-structure interaction. 

Moreover, experimental model tests are performed at 

small scale to assess the pressure loads occurring during 

impact. But these experiments are subjected to several 

drawbacks: the scale modification induces some biases 

because all fluid properties cannot be properly 

extrapolated from full scale to model scale (incomplete 

similitude). The question is how reliable are the 

experimental results, and is it possible to check their 

validity.  

Among the various numerical models available, the 

SPH method displays some very interesting advantages 

for simulating local impacts. Indeed, its compressible 

and explicit features result in the imposition of small 

time steps that are of interest because of the short 

typical time of impacts. Another advantageous feature 

of SPH resides in its natural multi-fluid and multi-

physic predisposition, allowing to model biphasic 

problems with strong density ratio, possibly with the 

occurrence of fluid/structure interactions. This 

approach, combined with an intrinsic consideration of 

the free surface, is particularly well suited to fast 

dynamic flows with complex deformable boundaries or 

interfaces with fragmentation / recon-nection, flows not 

easily accessible to mesh methods. 

In order to deal with the problematic of sloshing 

impacts and particularly the study of scaling biases, the 

SPH-flow software has been validated against analytical 

impact solutions (Brosset et al., 2013). For instance, 

Fig. 1 shows the setup of the 1D representative impact 

problem (Bagnold problem) where a gas pocket is 

entrapped and compressed by a water column. The 

violence of the impact is dependent of the physical 

properties of both liquid and gas. 
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Figure 1 – 1D reference case for the numerical benchmark of 

ISOPE2010. Main geometrical characteristics at scale 1. 

A convergence study (Fig. 2) showed that the SPH 

method is able to converge to the analytical solution, 

providing the particle resolution is sufficient. The 

calculations were then performed for various physical 

properties and compared to the analytical curve of 

Bagnold relating the maximum of pressure to the Impact 

Number (Fig 3). The agreement is very good, 

demonstrating the ability of the SPH method to deal with 

multi-fluid impact simulations. 

 
Figure 2 – Convergence study. Left: pressure time traces at the 

bottom for 4 different densities of particles. Right: zoom at the 

crest level. 
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Figure 3 – Comparison of non-dimensional pressure (left) and 

period (right) for Bagnold problem as a function of the Impact 

Number. 

It would be completely inadequate to use the SPH code or 

any CFD software in order to simulate the propagation of 

a wave generated by a focusing process in a wave flume 

(the global flow). The propagation phase can be solved 

accurately by software based on potential theory (BEM 

for example), much faster than by CFD. However, such 

potential-theory-based software can obviously not 

simulate the local interactions between liquid, gas and 

structure that happen during impacts. Therefore, the 

strategy developed is based on a coupling between two 

codes sharing the different tasks. A potential-theory based 

code is in charge of the global flow and SPH-flow is in 

charge of the local interactions simulations during the 

impact in the vicinity of the impacted wall. The SPH 

calculations are restricted in a rectangular domain 

adjoining the wall, as shown in Fig. 4. 

 

 

Figure 4 – Coupling between FSID (global flow) and SPH-flow 

(local flow interactions during impacts). 

 

The simulation presented here is based on the coupling 

with FSID developed by Y.-M. Scolan (Scolan et al., 

2007). The flow data are initialized in the SPH domain 

just before the impact by FSID data. Afterwards, at each 

time step of the SPH calculation, the flow data in the 

liquid at the upstream boundary are imposed by FSID. 

There is no data available in FSID for the gas, so a special 

boundary condition is set-up for the gas. 
 

This kind of coupling enables to compute the pressure 

signal onto the impact wall, as a function of time and 

space, as shown in Fig. 5. It helps to identify and 

understand the different phenomena involved during 

impact: strong pressure peak associated to liquid 

compressibility during the wave crest impact, pressure 

rise during the change of momentum of the liquid crest, 

compression of the gas pocket. More details about the 

phenomenology of the impact can be found in the 

various cited publications. 

 

Figure 5 – Time-space distribution of the pressure at wall for 

full scale simulation (Case 1). 

 

Contacts:  

pierre-michel.guilcher@nextflow-software.com 

david.letouze@ec-nantes.fr 
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Studies of single- and two-phase flows induced by moving bodies with sharp edges 
Sh. Khorasanizade & J.M.M. Sousa, IDMEC, Instituto Superior Técnico, Universidade de Lisboa, Lisbon, Portugal 

Incompressible Smoothed Particle Hydrodynamics is the 

basis of the new code – HADynaSPH (Khorasanizade and 

Sousa, 2016a) – developed for accurate predictions of 

single- and two-phase flows generated by moving bodies 

with complex geometries and sharp edges. The meshless 

nature of the approach combined with a fully-Lagrangian 

formulation has been shown to be competitive with long-

established mesh-based methods. 

The package incorporates an efficient algorithm for multi-

level particle splitting, which allows for a combination of 

zonal refinement with dynamic refinement triggered by a 

flow-based criterion. Improved numerical accuracy is thus 

achieved with substantial savings in computational cost. 

This procedure is illustrated in Fig. 1a, portraying the 

periodic heaving of an airfoil placed in a free stream. The 

Lagrangian Coherent Structures are readily visualized as a 

by-product of the dynamic particle splitting. Nevertheless, 

additional details concerning these structures may still be 

obtained via the determination of the ridges of the Finite-

Time Lyapunov Exponents, as shown in Fig. 1b. 

 

 

Figure 1 – Combination of zonal and dynamic particle 

refinement in the flow produced by an airfoil subjected to 

periodic heaving. 

Adequate treatment of inflow/outflow boundaries in order 

to simulate free stream conditions, while simultaneously 

minimizing the size of the computational domain, is 

carried out using the strategy proposed by Khorasanizade 

and Sousa (2016b). In addition, the flow around the sharp 

corner at the trailing edge of the airfoil is dealt with the 

use of the Segmented Boundary Algorithm, described in 

detail by Khorasanizade and Sousa (2016c). 

The aforementioned algorithm also finds application to 

deal with the sharp edges of a thin finite plate, in the case 

of two-phase flows. A study carried out with the present 

code on the dispersion of neutrally-suspended aerosol 

particles behind an impulsively-started plate is depicted 

in Fig. 2. Two distinct regimes are observed, as a 

function of the Reynolds number Re, also corresponding 

to different ranges of the Stokes number. 

This investigation was intended as an initial effort to 

demonstrate several of the advantages of the proposed 

methodology, over the traditional Eulerian-Lagrangian 

approaches, for the analysis of fundamental physical 

mechanisms governing the transport of re-suspended 

particles in the wake of an operator inside cleanroom 

facilities (Khorasanizade and Sousa, 2016d).  

 

Figure 2 – Dispersion patterns of a polydisperse aerosol 

overlaid to vorticity fields in the flow generated by an 

impulsively-started plate. 

Contact: msousa@ist.utl.pt  
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GPUSPH open-source version 4.0 
A. Leroy, D. Violeau, EDF R&D and Saint-Venant Hydraulics Laboratory, Chatou, France. 

A. Hérault,  Conservatoire National des Arts et Métiers, Paris, France 

R.A. Dalrymple, Johns Hopkins University, Department of Civil Engineering, Baltimore, USA 

B. Edge, Coastal Studies Institute, North Carolina University, USA 

E. Rustico, Bundesanstalt für Wasserbau (BAW), Karlsruhe, Germany 

G. Bilotta, Istituto Nazionale di Geofisica e Vulcanologia, Sezione di Catania, Italy

GPUSPH is an open-source solver based on a single or 

multi fluid WCSPH formulation including fluid/solid 

interaction, various boundary condition models, viscous 

forces and stabilizing procedures, turbulence modeling (k–ε 

and LES models), multi-card GPU parallelism, post-

processing and other features. 

We are pleased to announce the official release of GPUSPH 

version 4.0 (http://www.gpusph.org/downloads/). After two 

years of development, this new version introduces 

significant computational advancements, new SPH 

modeling features, and a simpler and more robust interface 

to define simulation scenarios: 

� Gaussian smoothing kernel; 

� Multi-fluid support with Grenier’s formulation; 

� Dynamic particles boundary formulation; 

� Improved support for periodic boundary conditions; 

� Open boundaries (inlet/outlet) with the semi-analytical 

boundary formulation; 

� Computation of total mechanical energy; 

� Hot-start (possibility to restart a simulation from a 

previous run). 

� Multi-node support: running a simulation across 

multiple cluster nodes, with one or more GPUs on 

each node; 

� New, simplified interface for the definition of 

simulation scenarios; 

� Use of the Chrono library for moving objects 

with support for complex joints 

(http://www.projectchrono.org/); 

� Better, updated documentation 

(http://gpusph.org/documentation/). 

 

 

Figure 1 – SPHERIC test case number 2. 

Contacts: 

alexis.herault@lecnam.net  

agnes.leroy@edf.fr   
 

 

Figure 2 – A vertical slot fish pass. 

 
Figure 3 – Waves impacting an offshore wind turbine pier in a flume. 
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2nd DualSPHysics Users Workshop 
B.D. Rogers, Modelling and Simulation Centre (MaSC), School of Mechanical, Aerospace and Civil Engineering, 

University of Manchester, Manchester, U.K. 

On 6-7 December 2016, the School of MACE welcomed 56 

people from 14 countries to attend the 2nd DualSPHysics 

Users Workshop held at the University of Manchester.  

DualSPHysics is an open-source SPH code jointly 

developed by the Universidade de Vigo (Spain), the 

University of Manchester (UK), the University of Parma 

(Italy), Technical University of Lisbon (Portugal) and 

Flanders Hydraulics (Belgium).  The freely available SPH 

software package (www.dual.sphysics.org) uses the 

computing power of graphics processing units (GPUs) to 

put the power of mini-supercomputers in the hands of 

engineers and researchers and has been downloaded 1000s 

of times since its release in 2011 (Crespo et al., 2015).   

Following on from the success of the 1st Users Workshop in 

2015, users and developers of the DualSPHysics code 

showed how they have been applying and modifying the 

code. 

Day 1 started by briefly covering the history of 

DualSPHysics, before moving on to presentations by Dr 

Jose Domínguez and Dr George Fourtakas on the new 

developments included in version 4.0 of the code released 

earlier in 2016. This was followed by a session dedicated to 

state-of-the-art developments for free-surface flows 

including coupling (Dr Corrado Altomare), wave energy 

devices (Dr Alex Crespo), and multi-physics simulations 

(Dr Ricardo Canelas). We were then treated to three 

sessions of presentations by delegates on applications and 

new code development of DualSPHysics by users.  This 

included the first extra-terrestrial application of 

DualSPHysics! 

 

 

Figure 1 – Alex Crespo of Universidade de Vigo helping with 

discussion. 

DualSPHysics Question Time drew the sessions to a close 

on Day 1 where the potential developments and 

applications were discussed with vigour. Finally, Day 1 

finished with an evening meal in Manchester with 

conversation naturally drifting to SPH and 

DualSPHysics related topics (see Fig. 4).   

Day 2 continued with talks of new developments by 

the developers including extending DualSPHysics to 

massive clusters by Dr Athanasios Mokos. The 

delegates were then treated to the announcement by 

Dr Crespo of brand new beta versions of pre- and 

post-processing and visualisation tools just finished 

for DualSPHysics. DualSPHysics already has 

dedicated pre- and post-processing tools allowing 

intuitive use of input files and examination of the 

simulation results. However, the tools announced at 

the workshop offer a much improved workflow for 

users.  

The presentations then covered the current provisions 

for multi-phase simulations by Dr Fourtakas and Dr 

Mokos before moving onto a brand new topic of 

modifying DualSPHysics to solve strictly income-

pressible SPH by Alex Chow. 

With the success of the 2nd workshop, the 3rd 

DualSPHysics Users Workshop is already planned for 

2017. The presentations from the 2016 workshop are 

available on the workshop website:  

http://dual.sphysics.org/usersworkshop/   

 

Figure 2 – A full discussion room.  

DAY 1: Tuesday 6th December 2016 

Opening Session 

• Welcome & Opening lecture on SPH, B. D. Rogers* 

• DualSPHysics code. New version 4.0,  G. 

Fourtakas*, José Domínguez* 

Session: Current Developments for free-surface 

flows 

• DualSPHysics in Coastal Engineering: wave 

generation & absorption, coupling with wave 

propagation models, C. Altomare* 
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• DualSPHysics in Coastal Engineering: wave-structure 

interactions & design of wave energy converters, A.J.C. 

Crespo 

• Coupling DualSPHysics and Project Chrono: towards 

large scale HPC multiphysics simulations, R. Canelas 

Session 1: Delegate Presentations 

• Does fluid infiltration affect the motion of sediment 

grains? – A 3-D numerical modelling approach using 

SPH, G. Bartzke  

• Skimming flow modeling over stepped spillways using 

SPH, J. Nóbrega 

Session 2: Delegate Presentations 

• Free-surface hydrodynamics of rigid bodies in water and 

extraterrestrial environment, S. Carberry Mogan 

• A 2-way coupling method of a wave propagation model 

and a SPH model to study diffraction and radiation of 

floating objects, T. Verbrugghe 

• Numerical and Experimental stability prediction for a 

floating offshore installation, M. Welzel 

Session 3: Delegate Presentations 

• An experimental comparison of a SPH 3D simulation of a 

pool-type fish pass model, A. G. Pérez 

• Three dimensional simulations of slosh dynamics using a 

modified DualSPHysics code, M. Green 

DualSPHysics Question Time 

DAY 2: Wednesday 7 December 2016 

Current Developments 

• Extending DualSPHysics to massive CPU Clusters, A. 

Mokos* 

• Pre-processing and User Friendly Interface, A.J.C. 

Crespo* 

• Post-processing and advanced visualization, A.J.C. 

Crespo* 

• Multi-phase modelling with DualSPHysics, G. 

Fourtakas*, A. Mokos* 

• Converting DualSPHysics to solve strictly 

Incompressible SPH, A. Chow* 

• Current limitations and future developments, R. 

Vacondio* 

*  denotes invited talk by DualSPHysics developer. 

 

Figure 3 – The evening meal discussing all things 

DualSPHysics related. 

Contact: benedict.rogers@manchester.ac.uk  
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Figure 4 – Delegates at the 2nd DualSPHysics Users Workshop. 

 


