
ADMISSION AND ACCOMMODATION
The course is offered in a hybrid format giving the possibility to attend the 
course also by remote (on Microsoft Teams platform). On-site places are 
limited and assigned on first come first served basis. 
The registration fees are: 

-  On-site participation, 600.00 Euro + VAT*
This fee includes a complimentary bag, five fixed menu buffet lunches, hot 
beverages, downloadable lecture notes.
Deadline for on-site application is June 22, 2024.

-  Live Streaming Online participation, 250.00 Euro + VAT*
This fee includes downloadable lecture notes.
Deadline for online application is July 10, 2024. 

Application forms should be sent on-line through the following web site: 
http://www.cism.it
A message of confirmation will be sent to accepted participants.

Upon request a limited number of on-site participants can be accommodated 
at CISM Guest House at the price of 35 Euro per person/night (mail to: 
foresteria@cism.it).

 * where applicable (bank charges are not included)
Italian VAT is 22%.

CANCELLATION POLICY
Applicants may cancel their registration and receive a full refund by notifying 
CISM Secretariat in writing (by email) no later than: 
- June 22, 2024 for on-site participants (no refund after the deadline); 
- July 10, 2024 for online participants (no refund after the deadline).
Cancellation requests received before these deadlines will be charged a 
50.00 Euro handling fee. Incorrect payments are subject to Euro 50,00 
handling fee.

GRANTS
A limited number of participants from universities and research centres who 
are not supported by their own institutions can request the waiver of the 
registration fee and/or free lodging.
Requests should be sent to CISM Secretariat by May 22, 2024  along with 
the applicant's curriculum and a letter of recommendation by the head of the 
department or a supervisor confirming that the institute cannot provide fund-
ing. Preference will be given to applicants from countries that sponsor CISM.

For further information please contact:
CISM
Palazzo del Torso - Piazza Garibaldi 18 - 33100 Udine (Italy)
tel. +39 0432 248511 (6 lines)
e-mail: cism@cism.it  |  www.cism.it Udine July 22 - 26 2024

Advanced School 
coordinated by

Pascale Aussillous
Aix-Marseille Université

France
 

Bernhard Vowinckel
TU Dresden

Germany
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Particles in dense suspen-
sions give rise to a multifac-
eted change in flow behavior 
that are relevant in process 
and civil engineering but also 
play key roles in environ-
mental processes. Prominent 
examples are the discontinu-
ous shear thickening of corn 
starch, the destructive poten-
tial to move large boulders in 
debris flows, and the shear 
thinning of quick sand, to 
name just a few. Understand-
ing the flow behavior of dense 
suspensions as a function of 
the material properties of the 
particles and the fluid is there-
fore of fundamental interest in 
engineering and physics.
The key challenge to un-
derstand these changes in 

flow behavior is to link the 
micromechanical interactions 
of the particles to the mac-
roscopic flow behavior of the 
suspension. Depending on 
the situation and the analysis 
of the system, this results in 
an effective viscosity, which 
is larger than the clear fluid 
viscosity, often showing 
anisotropic behavior that is 
dictated by the shear rate. 
Such anisotropic behavior is 
also expressed in terms of a 
macroscopic friction coeffi-
cient and an effective volume 
fraction. As such, the rheology 
of a suspension plays a key 
role as a constitutive equa-
tion in larger scale models of 
engineering. The rheological 
behavior of a suspension is 
determined by a wide host 

of stress scales, e.g., short 
range lubrication and far-
field viscous effects, contact 
and friction, particle inertia, 
cohesion and yield stress as 
well as a combination of all 
these stresses. Even though 
substantial progress has 
been made in recent years to 
understand the relevance of 
those different properties on 
the complex flow behavior of 
dense suspensions, a compre-
hensive rheological framework 
is still lacking, which limits the 
predictive capacity of the larg-
er scale models.
Consequently, the Advanced 
School aims to provide an 
overview of the state-of-the-art 
research on the rheological 
behavior of dense suspen-

sions from different perspec-
tive covering applications from 
process engineering, civil 
engineering and material sci-
ence, as well as geophysical 
applications. The courses will 
provide a solid background 
in the theory of the rheology 
of dense suspensions and 
will give a broad overview of 
applications, for which sub-
scale rheological processes 
are relevant. The lectures will 
cover examples from the lab-
oratory, numerical simulations 
and field scale applications, 
where a focus will be given to 
imitating assumptions of the 
underlying modeling approach 
and potential to connect the 
different applications to a uni-
fying framework.
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All lectures will be given in English. Lecture notes can be 
downloaded from the CISM web site. Instructions will be sent 
to accepted participants.
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PRELIMINARY SUGGESTED READINGS

LECTURES

Pascale Aussillous - Aix-Marseille Université, France
4 lectures on:
Particle-scale to two-phase continuum modeling, two-phase 
flow modeling for bedload sediment transport, dilatancy 
effects and immersed granular collapse, pore-pressure 
feedback mechanism. 

Elisabeth Guazzelli - Université Paris Cité, CNRS, France
and
Franco Tapia - TU Dresden, Germany
5 lectures on:
Microhydrodynamics in granular suspension rheology, 
frictional approach of dry granular media, transition from 
viscous to inertial regime, suspensions with deformable 
particles, rheology of cohesive suspensions.

Douglas Jerolmack - University of Pennsylvania, 
Philadelphia, USA
5 lectures on:
Material controls on yield and flow of natural soils and 
sediments, size segregation, building of mudflows, yielding 
and failure processes in landscapes, transient dynamics and 
aging of granular material.

Wilson Poon - University of Edinburgh, UK
5 lectures on:
Frictional rheology of non-Brownian suspensions, constraint 
rheology of suspensions, including the effect of adhesion, 
rheology of chocolate conching.

Martin Trulsson - University of Lund, Sweden
5 lectures on:
Particle interactions and glass transition in Brownian 
suspensions, effect of shape and size in steady and 
unsteady shear, coarse grained modelling approaches in 
dense suspensions.

Bernhard Vowinckel - TU Dresden, Germany
5 lectures on:
Simulation techniques for particle-laden flows, particle-
particle interactions, particle-resolved simulations of sheared 
sediment beds, rheology of cohesive sediments.


