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Schedule At-A-Glance

TIME IN US CDT

7:45 AM 8:00 AM

8:00 AM 9:00 AM

9:00 AM 9:15 AM

9:15 AM 10:30 AM

10:30 AM 10:45 AM

10:45 AM 11:15 AM

11:15 AM 11:30 AM

11:30 AM 11:45 PM

11:45 PM 12:45 PM

12:45 PM 1:00 PM

1:00 PM 3:00 PM

3:00 PM 3:15 PM

3:15 PM 5:15 PM

6/1/2021 - TUE DAY 1

Welcome

Bažant’s Opening Lecture

Break

Parallel Sessions

Break

Plenary Debate #1

Break

Parallel Sessions

Break

Parallel Sessions

6/2/2021 - TUE DAY 2

Plenary Debate #2

Break

Parallel Sessions

Break

Plenary Debate #3

Break

Parallel Sessions

Break

Parallel Sessions

6/3/2021 - TUE DAY 3

Plenary Debate #4

Break

Plenary Debate #5

Break

Van Damme’s Closing Lecture
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Bažant’s Opening Lecture

Day 1 (6/1/21) 8:00 - 9:00 am CDT

Unsaturated Nano-Poro-Mechanics of Century-Scale Creep and Hygrothermal Deformations of
Concrete

Although the poromechanics of saturated materials and of unsaturated materials with capillary porosity has already
been developed, a comprehensive model for unstaturated nano-poromechanics has been unavailable. Here we aim at
formulating such a model based on Gibbs free energy of the solid-fluid system and on the recently derived and verified
Nguyen-Rahimi-Bažant (NRB) isotherm, which corrects the BET isotherm for the effect of hindered adsorbed water
in filled nanopores and extends through the capillary range up to saturation. The model is further incorporated into
the recent extended micro-prestress theory and hydration model to characterize and predict a wide range of pub-
lished experimental data, including 1) a complete sorption isotherm of hydrated cement paste (including the capillary
range), 2) pore size distribution, 3) autogenous shrinkage, 4) drying shrinkage, swelling and creep 5) water loss or
humidity change due to heating, 6) thermal expansion at various humidities, and 7) water loss of specimens caused
by compression. The present model is expected to help gain insights into the deleterious moisture effects on long-time
deformations, cracking damage, and fracture in concrete infrastructure and thereby indirectly lengthen their service
time. Adaptations to shale and coal beds are possible with proper modification, depending on their pore size features.

Zdeněk P. Bažant
Born and educated in Prague (Ph.D. 1963), Bažant joined Northwestern in 1969,
where he has been W.P. Murphy Professor since 1990 and simultaneously McCormick
Institute Professor since 2002, and Director of Center for Concrete Geomaterials
(1981-87). He was inducted to NAS, NAE, Am. Acad. of Arts & Sci., Royal Soc.
London, the academies of Austria, Japan, Italy, Spain, Czech Rep., Greece, India
and Lombardy, and Academia Europaea. Honorary Member of: ASCE, ASME,
ACI, RILEM. Received Austrian Cross of Honor for Science and Art I. Class; 7 hon-
orary doctorates (Prague, Karlsruhe, Colorado, Milan, Lyon, Vienna, Ohio State);
ASME Medal, ASME Timoshenko, Nadai and Warner Medals; ASCE von Karman,
Freudenthal, Newmark, Biot, Mindlin and Croes Medals, and Lifetime Achievement
Award; SES Prager Medal; Outstanding Res. Award from Am. Soc. for Compos-
ites; RILEM Gold Medal; Exner Medal (Austria); Torroja Medal (Madrid); etc. He

authored eight books: Scaling of Struct. Strength, Creep in Concrete Str., Inelastic Analysis, Fracture and Size Ef-
fect, Stability of Structures, Concrete at High Temp., Creep & Hygrothermal Effects, Probab. Mech. of Quasibrittle
Str. He is one of the original top 100 ISI Highly Cited Scientists in Engrg. (www.ISIhighlycited.com). H-index: 137,
citations: 81,000, i10 index: 658 (Google, incl. self-cit.). In 2019 Stanford U. weighted citation survey (see PLoS), he
was ranked no.1 in CE and no.2 in Engrg. worldwide. In 2015, ASCE established ZP Bažant Medal for Failure and
Damage Prevention. His 1959 mass-produced patent of safety ski binding is exhibited in New England Ski Museum,
Franconia, NH. http://cee.northwestern.edu/people/bazant/

3



Van Damme’s Closing Lecture

Day 3 (6/3/21) 10:45 - 11:45 am CDT

Materials, Processes, and (infra)Structures for the Ecological Transition: an opportunity for
poro-science and engineering

The future is bright for high surface area and/or porous solids with controlled structure and properties, be it for
the energy transition (energy efficiency, preference for renewables or net zero-emission fossil fuels), for the industrial
transition (local production of recyclable goods in a circular economy perspective), or for the agri-food transition
(replacement of a chemical input-demanding and soil-degrading agriculture by an organic and soil-preserving one).
In chemical and process engineering, including energy devices like batteries and fuel cells, the classical paradigm
of unit operations that are capable of carrying out specific transformations (mixing, heating, reaction,separation,
etc.) in distinct pieces of equipment, will tend to be replaced by the so-called process intensification, focusing on
development of multi-functional and miniaturized modules able to combine several classical unit operations into a
single processing step. Materials and devices allowing for the controlled encounter, exchange and reaction of heat,
momentum, molecules – often in the fluid or confined state – and electrons in a minimal volume will be much
needed. A similar trend may develop in civil engineering, under the pressure of – mainly urban – excessive land
occupation and resource utilization. Buildings and infrastructures and their constitutive materials will be asked
to be increasingly multifunctional, while still being fully recyclable. This evolution will affect the way we discover,
model, design, and manufacture materials and devices. Typical and, hopefully, convincing examples will be discussed.

Henri Van Damme
Henri Van Damme is a physical chemist and material scientist. Born in Belgium, he
received his graduate degree in bio- and chemical engineering and his PhD degree in
materials science, both from the University of Leuven. He then moved to the CNRS
(French National Center for Scientific Research) in Orléans, France, where he was
appointed to a research scientist position. From 1976 through 1985, including a sab-
batical year at the University of Wisconsin, Milwaukee, he worked on heterogeneous
catalysis and photocatalysis and on the photochemical conversion of solar energy.
From 1985 through 1999, he established and was director of the CNRS Research
Center on Dispersed Matter and his interest shifted to granular, porous and dis-
persed materials. In 1999 he joined the Ecole de Physique et Chimie Industrielles de
Paris (ESPCI-Paris) where he has been professor of thermodynamics and materials
science from 1999 to 2009. In 2009 he joined the Laboratoire Central des Ponts et

Chaussées (LCPC, now IFSTTAR), the main civil engineering lab in France, as scientific director. From 2014 to
2016 he was visiting professor in the Civil & Environmental Engineering Department (CEE) of the Massachusetts
Institute of Technology (MIT) and member of the MIT-CNRS joint research unit on multiscale materials for energy
and the environment.
Henri Van Damme has devoted most of his carreer to the physical chemistry and physics of geomaterials like glass,
clays, cement, or source rocks, and their interactions with the molecular world, with applications in the field of
catalysis, energy (solar and fossil), construction and process engineering. He has been president of the Condensed
Matter Physics division of the National Committee for Scientific Research (France). He is currently member of the
Advisory Board of the newly established Université Gustave Eiffel (Paris) and member of the Advisory Board of the
Civil Engineering and Geomatics department of ETH Zurich.
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Plenary Debate #1

Day 1 (6/1/21) 11:30 am - 12:45 am CDT

Fluids and solids are not fully coupled in porous media.

For: Gilles Pijaudier-Cabot
Gilles Pijaudier-Cabot graduated from
Ecole Normale Supérieure de Cachan in
1985 and obtained a Ph.D. from North-
western University in 1987. His research
activities dealt first with damage and
fracture in quasi-brittle materials, with
physical aspects of fracture and later on
durability mechanics, combining damage

mechanics with chemistry of cement. Starting in 2004, he
focused interest on the permeation properties of concrete
and rocks undergoing mechanical loads, with applications
to waste storage, safety of nuclear vessels, and hydraulic
fracture for unconventional hydrocarbon production. At
Université de Pau et des Pays de l’Adour, he created in
2008 a group dedicated to hydro-mechanics of porous ma-
terials, including lattice approaches for failure, analytical
models for estimating multi-phase fluid flow properties in
rocks and coupled adsorption and swelling phenomena in
micro-porous materials. Today Gilles Pijaudier-Cabot is
directing the hub “New frontiers in porous materials”, a
joint venture between Université de Pau et des Pays de
l’Adour and SEGIM at Northwestern University.
Gilles Pijaudier-Cabot received the bronze medal from
CNRS in 1991 and the Jean Mandel prize of the French
association of mechanics in 1992. He is member of Insti-
tut Universitaire de France (IUF) since 2012. In 2019, he
received the Dolomieu award from the French Academy of
Sciences. He has been recently elected chair of the French
national committee evaluating research on radioactive ma-
terials and wastes.

Against: Roland Pellenq
Roland Pellenq is Director of Re-
search at CNRS, the French Govern-
ment Agency for Scientific Research
at the EPiDaPo George Washing-
ton / CNRS joint laboratory and a
Visiting Professor in the department
of Physics at Georgetown University

in Washington DC. Roland Pellenq is a computa-
tional materials scientist with a strong interest in the
physics and mechanics of micro- and nanoporous ma-
terials and confined fluids. After a Master in Plasma
Physics from Aix-Marseille University (France), He
obtained a PhD in Chemical Physics from Imperial
College London (UK) in 1994 and received his Ha-
bilitation degree in Physics from the University of
Orléans (France) in 2000. Roland Pellenq’s research
is dedicated to the development of bottom-up sim-
ulation approaches (starting at an atomistic level of
description) for a large variety of critical problems in
energy and environment, ranging from hydrogen and
CH4 storage, CO2 sequestration, shale gas to funda-
mentals of cement and concrete research and more
recently on Urban Physics. R. Pellenq is the author
or co-author of 230+ papers published in major peer
reviewed scientific journals. He was the founder and
head of the MIT-CNRS joint laboratory “Multi-Scale
Material Science for Energy and Environment” lo-
cated on the MIT campus (2012-2020) together with
Prof. F. Ulm (MIT. Cambridge, US). He now leads
a research effort in France, in Europe and in the
US on Urban Physics linking city texture as seen
through the prism of Statistical Physics and applied
to environmental, public health and climate chal-
lenges named COMPLEX-Cities that is associated
to the international CNRS Research network USERS
(Urban Sciences and Engineering for Resilience and
Sustainability) also led by R. Pellenq together with
Prof. E. Del Gado (Georgetown U., Washington
US). Since Nov. 2020, R. Pellenq serves as Associate
Vice-President for International relations in charge of
US and Canada for Paris-Sciences&lettres University
(Paris, France).
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Plenary Debate #2

Day 2 (6/2/21) 7:45 - 9:00 am CDT

Darcy’s law is meaningless for flow within individual pores.

For: Catherine O’Sullivan
Catherine O’Sullivan is a Professor in
Particulate Soil Mechanics at Imperial
College London. Originally from Ireland,
she obtained her PhD from the Univer-
sity of California at Berkeley in 2002.
Since arriving at Imperial College in 2004
she has continued to develop research
that examines soil behaviour focussing on

the particulate scale.
Catherine has authored a textbook on the use of discrete
element modelling in geomechanics and has authored/co-
authored over 80 contributions to international journals.
In 2015 she delivered the Géotechnique lecture. Funding
for her post-graduate studies and research has been pro-
vided by the Fulbright Programme, the O’Reilly Founda-
tion, the IRCSET, the EPSRC, the ICE, the Leverhulme
Trust, NERC and ARUP. Catherine was a member of the
Géotechnique Advisory Panel 2010-2012 and is currently a
member of the editorial boards of Computers and Geotech-
nics, Granular Matter and an Editor of the ASCE Journal
of Geotechnical and Geoenvironmental Engineering.

Against: Benôıt Coasne
Benoit Coasne obtained his PhD in
Physics on capillary condensation in
nanoporous materials (Paris, 2003).
Then, he worked from 2003 to 2005
as a postdoc with Prof. Keith Gub-
bins on freezing of nanoconfined sys-
tems (Raleigh, NC, USA). Benoit

Coasne was then appointed CNRS researcher in
Montpellier (2005) and promoted CNRS Research
Director (2015). During a 3 year visiting stay, he
was leading fundamental research on multiscale mod-
eling of adsorption and transport in the CNRS/MIT
lab at MIT in Boston (2012/15). He is currently
affiliated CNRS Research Director in the Interdisci-
plinary Physics Lab in Grenoble, France. He is also
currently appointed Senior Scientist Councelor for
Veolia Water Technologies. Benoit Coasne was Co-
founder and first President of the French Adsorption
Society.
Benoit Coasne’s research consists of studying by
means of statistical mechanics and molecular sim-
ulation tools the thermodynamics and dynamics of
fluids, electrolytes and solids confined in porous me-
dia. This activity is relevant to physics and chem-
istry of condensed matter but also materials science
with emphasis on multiscale and hierarchical solids.
Dr. Benoit Coasne’s research on adsorption, confine-
ment, and phase transitions in porous materials cover
a broad range of confined systems from atoms, molec-
ular fluids, elec-trolytes/ionic liquids, and solids. He
has published 170 papers including 2 Nature Mate-
rials, 5 Nature Comm., 2 Chem. Soc. Rev, 3 Phys.
Rev. Lett., 3 J. Phys. Chem. Lett. His work has
also resulted in 36 invited lectures.
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Plenary Debate #3

Day 2 (6/2/21) 11:30 am - 12:45 am CDT

Cementitious composites at fresh state are visco-plastic solids.

For: Erik Schlangen
Dr. Erik Schlangen is Professor in the
chair of “Experimental Micromechanics”
and head of the Material & Environment
section at the faculty of Civil Engineer-
ing and Geosciences at Delft University
of Technology in the Netherlands. He
is also the director of the Microlab for
micromechanical and material research

which is part of the same University. He is specialized in
fracture mechanics of quasi-brittle materials like concrete,
durability mechanics, finite element modelling, design of
experimental techniques and self-healing of concrete and
asphalt. He is the inventor of the Delft lattice model for
simulation of fracture. He owns a patent on healable con-
crete. He initiated the self-healing bacterial concrete and is
the inventor of the self-healing asphalt with steel-wool and
induction heating that is applied in several applications.
He is editor of several state of the art reports and con-
ference proceedings and has (co)authored more than 400
technical papers in Journals and conference proceedings
and has given many key-note and invited lectures at con-
ferences. He is editor of Construction & Building Materials
and he is Editor in Chief of the journal Advances in Con-
crete Construction.

Against: Emanuela Del Gado
Emanuela del Gado is Provost’s Dis-
tinguished Associate Professor at
Georgetown University, Washington,
USA. She received her undergradu-
ate degree (Laurea in Physics, cum
laude) at the University of Naples
“Federico II” in Italy, where she also

obtained a PhD in Physics in 2001. She was a Marie
Curie Fellow at the University of Montpellier II in
France and a post-doctoral researcher at ETH Zurich
in Switzerland, and held visiting positions at ESPCI
(France) and MIT. Before joining Georgetown Uni-
versity as Associate Professor with tenure in 2014,
Emanuela was a Swiss National Science Foundation
(SNSF) Assistant Professor in the Department of
Civil, Environmental and Geomatic Engineering at
ETH Zurich.
Emanuela Del Gado is a theoretical physicist work-
ing on engineering motivated problems. She uses
statistical mechanics and computational physics to
investigate materials with structural and dynami-
cal complexity, from model amorphous solids, gels
and glasses, to new green formulations of cement;
nanoscale structure and mechanics of cement gels;
self-assembly of nanoparticles and fibrils at liquid
interfaces; biomimetic coatings and mechanics of tis-
sues; mechanics and rheology of gel networks.
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Plenary Debate #4

Day 3 (6/3/21) 7:45 - 9:00 am CDT

Multiscale models are not quantitative.

For: Roberto Ballarini
Roberto Ballarini obtained his Ph.D.
in Civil Engineering from Northwest-
ern University (1985). He is currently
Thomas and Laura Hsu Professor and
Chair of Civil and Environmental Engi-
neering at University of Houston. Ballar-
ini previously served as James L. Record
Professor and Head of the Department of

Civil Engineering at University of Minnesota, and Leonard
Case Professor of Engineering at Case Western Reserve
University.
Professor Ballarini’s research focuses on the development
and application of theoretical, computational and experi-
mental methods to characterize the response of materials
to mechanical, thermal, and environmental loads. He is
particularly interested in fracture and fatigue of materi-
als and structures. His multidisciplinary research has been
applied to problems arising in civil engineering, mechan-
ical and aerospace engineering, materials science, micro-
electromechanical systems, and biological materials. He
published more than 120 papers in high-impact journals in-
cluding Science and Nature, and has been a visiting profes-
sor at numerous universities around the globe. Several of
Ballarini’s research results have been featured in the pop-
ular press, including the New York Times Science Times,
American Scientist, Pour la Science, Business Week, Fi-
nancial Times, and Geo. He served as President of the
ASCE Engineering Mechanics Institute, and is currently
Editor of Journal of Engineering Mechanics. Ballarini is
the recipient of the 2019 Raymond D. Mindlin Medal.

Against: Christian Hellmich
Dr. Christian Hellmich, Fellow of
EMI-ASCE and corresponding mem-
ber of the Austrian Academy of Sci-
ences, is Full Professor at the De-
partment of Civil Engineering and
director of the Institute for Mechan-
ics of Materials and Structures of the

Vienna University of Technology (TU Wien). There
he obtained all his academic degrees, having spent
the years 2000 to 2002 as postdoctoral fellow at
M.I.T. He is well known for well-validated material
and (micro)structural models, in terms of theoret-
ical foundations and applications to concrete, soil,
rock, wood, bone, and biomedical implants, up the
structural level (tunnels, pipelines, bridges, biologi-
cal organs such as the skeleton) - with complemen-
tary experimental activities if necessary.
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Plenary Debate #5

Day 3 (6/3/21) 9:15 - 10:45 am CDT

Reactive tailings: All you need is strength.

For: Andrew Whittle
Andrew J. Whittle is the Edmund K.
Turner Professor of Civil and Environ-
mental Engineering at MIT. His research
deals with the development of constitu-
tive models for soil behavior and their ap-
plication in predicting the performance of
foundations and underground construc-
tion projects. He has also carried out

extensive research on wireless sensor networks for mon-
itoring underground infrastructure notably in the detec-
tion and localization of leaks in water pipe networks. He
serves as Chief Scientific Advisor for a start-up company,
Visenti Pte. He has served on review panels for hurricane
protection systems in New Orleans (NRC), and the ‘stem-
to-stern’ safety of the Big Dig tunnels in Boston, and was a
Director for the Massachusetts Department of Transporta-
tion (2009-2015).
Dr. Whittle is a Co-Editor of the International Journal of
Numerical and Analytical Methods in Geomechanics (since
1999). He has published more than 200 papers in refereed
journals and conferences, and received several awards for
his work from the American Society of Civil Engineers,
including the Casagrande Award (1994), the Croes Medal
(1994), Middlebrooks Prize (1997, 2002, and 2005) and Hu-
ber Research Award (1998). He is a licensed professional
engineer in New York State. In 2010 he was elected to the
National Academy of Engineering.

Against: Susan Burns
Susan E. Burns, Ph.D., P.E.,
F.ASCE is Professor and Associate
Chair for Administration and Fi-
nance in the School of Civil and
Environmental Engineering at the
Georgia Institute of Technology. Dr.
Burns earned a Bachelor Degree in

Civil Engineering B.C.E. (1990), M.S. Civil Engi-
neering (geotechnical) (1996), M.S. Environmental
Engineering (1996), and Ph.D. in Civil Engineering
(1997), all from Georgia Tech.
Dr. Burns’ research focuses on applications in geoen-
vironmental engineering, with particular emphasis
on the beneficial use of waste materials including
dredged sediments, fly ash, and biomass fly ash;
treatment of highway stormwater runoff using engi-
neered materials; erosion control of soils on highway
rights-of-way; and interfacial behavior of organic-
and inorganic-coated soils.
She is a recipient of the National Science Foundation
CAREER Award, a Fellow of the American Society
of Civil Engineers, and was named the 2020 Engineer
of the Year by the Georgia Society of Professional
Engineers.
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Session Program
DAY 1

1 2 3 4 5 6 7
AM Session 1.1 Session 2.1 Session 3.1 Session 4.1 Session 5.1 Session 6.1 Session 7.1

PM 1 Session 1.2 Session 2.2 Session 3.2 Session 4.2 Session 5.2 Session 6.2 Session 7.2

PM 2 Session 1.3 Session 2.3 Session 3.3 Session 4.3 Session 5.3 Session 6.3 Session 7.3

DAY 2

1 2 3 4 5 6
AM Session 1.4 Session 2.4 Session 3.4 Session 4.4 Session 5.4 Session 6.4

PM 1 Session 1.5 Session 2.5 Session 3.5 Session 4.5 Session 5.5 Session 6.5

PM 2 Session 2.6 Session 3.6 Session 4.6 Session 5.6 Session 6.6
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Track 1

1.1 Special Session Celebrating 70th Birthday
of Prof. Rudnicki, Part 1
Chair Dmitry Garagash
Day 1 9:15 - 11:15 am

422
tba
James Rice, Harvard University
342
Effect of pore pressure oscillations on slip on a fault
governed by rate and state friction
John Rudnicki, Northwestern University
366
Hydraulic fracture in weak rock
Emmanuel Detournay, University of Minnesota
423
Fracture mechanics of faults with rate-and-state fric-
tion
Dmitry Garagash, Dalhousie University
418
Impact of layering and mineral-fabric orientation on
fracture surface roughness
Laura Pyrak-Nolte, Purdue University
421
Following in the footsteps of John Rudnicki: Simula-
tion of sequence of induced earthquakes and aseismic
slip due to injection into a hydrologically isolated rate
and state fault
Ahmed Elbanna, University of Illinois Urbana-
Champaign

1.2 Special Session Celebrating 70th Birthday
of Prof. Rudnicki, Part 2
Chair Steve WaiChing Sun
Day 1 1:00 - 3:00 pm CDT

299
Relation between blood pressure and pulse wave ve-
locity for human arteries
Yonggang Huang, Northwestern University
313
Are configurational forces real forces
Roberto Ballarini, University of Houston
425
Simulation of compaction localization in porous rock
at laboratory and field scale
Giuseppe Buscarnera, Northwestern University
314
Special session honoring the 70th birthday of John
Rudnicki: Micro-CT-based porosity analysis of
biomass particles
Qiushi Chen, Clemson University
295
Special session honoring the 70th birthday of John
Rudnicki: Plasticity theories as evolving level sets
WaiChing Sun, Columbia University

426
Microscale modeling of the mechanical behavior of
black shale
Gianluca Cusatis, Northwestern University

1.3 Modeling and Characterization of Nonlin-
ear Beahavior of Geomaterials
Chair Jose Andrade
Day 1 3:15 - 5:15 pm CDT

216
Mechanical anisotropy of soft porous rocks
Julia Leuthold, Karlsruhe Institute of Technology
320
Micromechanical investigation of particle size effect
of granular materials in biaxial test with DEM
Pei Wang, The Hong Kong Polytechnic University
353
Study of the gas impact on clayrock integrity with a
second gradient model
Gilles Corman, University of Liege
334
Role of soil viscosity on diffusive instability and
flowslide runout
Yanni Chen, Northwestern University
373
Modeling penetration of self-burrowing impactor
probes into granular regolith using the cavity expan-
sion theory
Mahdi Alaei Varnosfaderani, University of Manitoba
188
Numerical procedure to obtain the effective dynamic
permeability of heterogeneous poroelastic media
Nicolas Daniel Barbosa, University of Lausanne

1.4 Computational Modeling of Localization
Instability
Chair Jia-Liang Le
Day 2 9:15 - 11:15 am CDT

333
Flaw size sensitivity of amorphous silica nanostruc-
tures
Kedar Kirane, Stony Brook University
282
Mechanism-based energy regularization in numerical
modeling of quasibrittle failure
Anna Gorgogianni, University of Minnesota-Twin
Cities
419
Mechanical and fracture characteristics of multi-size
carbon fibers reinforced concrete
Mohammed Abdellatef, University of New Mexico
376
Waves as a trigger for multiscale, multi-physics insta-
bilities
Klaus Regenauer-Lieb, The University of New South
Wales
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1.5 Fracture and Size Effect
Chair Giovanni Di Luzio
Day 2 1:00 - 3:00 pm CDT

275
A new insight on size effect of concrete notched beams
Mohammod Minhajur Rahman, Case Western Re-
serve University
176
Roughness effects of crack surfaces on the elastic
moduli of cracked rocks
Bo-Ye Fu, Chinese Academy of Sciences
331
Cracking and fracture of cement exposed to calcium
leaching
Patience Raby, University of New Mexico
389
Fracture in a swelling medium
Jacques M. Huyghe, University of Limerick

Track 2

2.1 Interplay Between Creep, Relaxation, and
Shrinkage
Chair Mija Hubler
Day 1 9:15 - 11:15 am CDT

180
Effect of selfdesiccation and autogenous shrinkage on
tests of basic creep, drying creep and drying shrinkage
Abdullah Donmez, Istanbul Technical University
204
Optical measurement of unrestrained plastic shrink-
age in 3D-printed concrete elements
Viacheslav Markin, Technische Universität Dresden
301
Improved multiphase modeling of the hygro-
mechanical coupling for shrinkage and creep of con-
crete
Andreas Brugger, University of Innsbruck
166
Estimation of the stress in fully restrained alkali-
activated concrete
Zhenming Li, Delft University of Technology
170
Tensile creep and stress relaxation of thermal and
shrinkage stress in low heat performance concrete
(LHPC)
Matthew D’Ambrosia, MJ2 Consulting
292
Shrinkage and swelling of hardened cement paste con-
taining high amounts of limestone powder during wa-
ter ad- and desorption
Christian Herget, Technische Universität Darmstadt

2.2 Creep Experiments and Modeling
Chair Matthieu Vandamme
Day 1 1:00 - 3:00 pm CDT

198
Microprism compression investigation of short-term
creep behavior of cement paste at the microscale
Yidong Gan, Delft University of Technology
187
Negative unjacketed pore modulus in limestones:
Modeling experimental observations
Wenhui Tan, Hohai University
343
Influence of chemical bonds on the viscoelastic prop-
erties of alkali-activated slag and fly ash pastes.
Albina Kostiuchenko, Delft University of Technology
263
Comparative study of properties of accelerated aged
concrete and normally aged concrete
Sannidhya Ghosh, University of Colorado Boulder
173
Creep and shrinkage behavior of disintegrated and
non-disintegrated cement mortar
Rihards Gailitis, Riga Technical University
244
Contact creep of carbon nanoreinforced cementitious
composite
Raul Marrero Rosa, Northwestern University

2.3 Impact of Environmental Factors on Creep
Chair Mija Hubler
Day 1 3:14 - 5:15 pm CDT

201
Numerical simulation of the effect of creep on the
phase changes in concrete due to seawater exposition
Marinelle El Khoury, Centrale Nantes and Lebanese
University
277
Impact of CO2 injection on poroviscoelastic behavior
of reservoir rock
Roman Makhnenko, University of Illinois at Urbana-
Champaign
264
Experimental investigation of the effects of high tem-
perature and humidity on creep of prestressed con-
crete beams
Herman Koala
278
Modeling shrinkage and creep of biaxially prestressed
concrete under varying temperature and relative hu-
midity
Abudushalamu Aili, Nagoya University
174
Comprehensive experiments on time-dependent be-
havior of structural concrete subjected to drying and
loading
Petr Havlasek, Czech Technical University Prague
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2.4 Rate and Cyclic Effects on Creep
Chair Madura Pathirage
Day 2 9:15 - 11:15 am CDT

161
Microstructural dynamics of thermally induced creep
in cohesionless soils
Jibril B. Coulibaly, Northwestern University
184
Comparison of long-term strain development of con-
crete due to creep and cyclic loading
Bianca Kern, Leibniz University Hannover
385
Modeling rate sensitivity in soils with multiple vis-
cous mechanisms
Zhenhao Shi, Tongji University
240
Viscous flow of salt sheets and its interaction with
basin sediments
Maria Nikolinakou, The University of Texas at
Austin

2.5 Creep, Damage, and Fracture
Chair Franz-Joseph Ulm
Day 2 1:00 - 3:00 pm CDT

355
A sand plasticity model accounting particle breakage
under cyclic loading
Mohd Saqib, Indian Institute of Technology Kanpur
203
Coupled damage-creep analysis of nuclear irradiated
concrete
Yunping Xi, University of Colorado Boulder
324
Basic creep and fracture response of fine recycled ag-
gregate concrete
Ange Akono, Northwestern University
230
Experimental and theoretical analysis on pre-cracked
fiber reinforced concrete under sustained flexural load
Victor Nogueira Lima, Pontif́ıcia Universidade
Católica do Rio de Janeiro
360
Derivation of a consistent life-time prediction ap-
proach of bonded anchors in concrete under sustained
loads
Wouter Botte, Ghent University
401
Identification of concrete damage using a synthesis of
multiscale damage simulation, wave propagation and
machine learning
Guenther Meschke, Ruhr University Bochum

2.6 C-S-H Behavior
Chair Franz-Joseph Ulm
Day 2 3:14 - 5:15 pm CDT

307
Understanding time-dependent behavior of hybrid
organic-inorganic calcium silicate hydrates at the
nanoscale
Ali Morshedifard, University of California, Irvine
397
Atomistic insights into the creep characteristics of
calcium silicate hydrates
Mingfeng Kai, The Hong Kong Polytechnic Univer-
sity
158
Decoding the structural origin of creep in CSH gels
by machine learning
Mathieu Bauchy, University of California, Los Ange-
les
306
Nanoparticle simulations of microprestress relaxation
underlying the logarithmic creep of concrete
Enrico Masoero, Newcastle University
323
Creep mechanisms of C-S-H inferred from microin-
dentation tests on cement pastes long-term dried at
different relative humidity
Abudushalamu Aili, Nagoya University
386
Short-term length change measurements and sorption
isotherms for structural elucidation of the C-S-H ma-
trix in cementitious materials
Thomas A. Bier, Technische Universität
Bergakademie Freiberg

Track 3

3.1 Shrinkage and Sustained Load Behavior
Chair Roman Wan-Wendner
Day 1 9:15 - 11:15 am CDT

246
Early cracking in restraint concrete members
Christopher Schmidt, Rheinisch-Westfälische Tech-
nische Hochschule Aachen
164
Characterize the evolution of the tensile constitutive
behaviour of cracked UHPCs under prolonged aggres-
sive exposure and sustained loads
Salam Alobaidi, Politechnico di Milano
190
Numerical modelling of the effect of creep on
corrosion-induced cracking in reinforced concrete
Ismail Aldellaa. University of Glasgow
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321
A stochastic damage model for creep-failure behavior
of quasi-brittle materials
Qing Wang, Tongji University
361
Performance and reliability of concrete specimens un-
der sustained loads
Roman Wan-Wendner, Ghent University
416
Modelling of the viscoelastic properties of concrete
with high substitution rate of Portland cement by
mineral additions since setting
Brice Delsaute, Université libre de Bruxelles

3.2 Hydraulic Fracturing and Fracture Propa-
gation
Chair Jia-Liang Le
Day 1 1:00 - 3:00 pm CDT

169
Estimation of fracture surface energy from hydraulic
fracture tests on mortar and rocks at geothermal
reservoir temperatures
Omar Rdz-Villarreal, L’Université de Pau et des
Pays de l’Adour
171
Role of fluid diffusivity on the hydraulic fracturing of
granite and gypsum
Catarina Baptista-Pereira, New Jersey Institute of
Technology
193
Experimental and numerical study of the time depen-
dent behavior of fracture propagation in salt rock
Andreu Escanellas, Universitat Politècnica de
Catalunya
280
A novel numerical simulation of hydraulic fracturing
with special reference to leak-off flow
Ahmad Jafari, Univerity of New South Wales
335
A novel coupled mechanical, fluid-thermal approach
to modelling of hydraulic fracturing in rocks
Marek Krzaczek, Gdansk University of Technology
319
Computational modeling of instrumented indentation
testing with application to creep in shale
Yingxiao Liu, Stanford University

3.3 Life-time and Durability
Chair Mohammed Alnaggar
Day 1 3:14 - 5:15 pm CDT

273
Implications of climate change on the lifetime of con-
crete infrastructure in the US
Naiara Tonin, University of Colorado at Boulder

322
Statistical reconstruction and numerical simulation
of damage development in cemented aggregate struc-
tures
Haozhou He, Georgia Institute of Technology
388
EM technology in cementitious systems and their in-
fluence on durability
Paul Brumm, Technische Universität Bergakademie
Freiberg
284
Experimentally-informed modelling of micromechan-
ical properties of blast furnace slag cement pastes
Branko Avija, Delft University of Technology
410
Influence of loading frequency on micromechanics of
concrete fatigue fracture
Keerthana Kirupakaran

3.4 Concrete
Chair Enrico Masoero
Day 2 9:15 - 11:15 am CDT

341
Tridimensional long-term finite element analysis of
reinforced concrete structures
Giovanni Di Luzio, Politecnico di Milano
208
Mesoscale simulation of effect of multi directional re-
bar arrangement on corrosion cracking pattern in con-
crete panel using 3D RBSM
Suhas Joshi, The University of Tokyo
212
Investigating the effect of concrete cover and stirrup
confinement on pull-out behavior of corroded rein-
forcement using mesoscale 3D discrete analysis
Kumar Avadh, University of Tokyo
248
In situ measurement of chloride ion transport through
concrete by prompt gamma neutron activation
Richard Livingston, University of Maryland
363
Revamp of Creep and Shrinkage NU Database
Vit Smilauer, Czech Technical University in Prague
296
Monitoring of elastic modulus evolution on concrete
with a low-cost test system
Renan Ribeiro, Universidade de Braśılia

3.5 Ultra-high Performance Concrete and
(Self) Healing
Chair Roman Wan-Wendner
Day 2 1:00 - 3:00 pm CDT

178
Durability and mechanical property improvement
of ultra-high performance concrete with carbon
nanofibers
Linfei Li, University of Colorado Boulder
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364
Discrete modelling of deterministic size effect of
normal-strength and ultra-high performance concrete
under compression
Lin Wan-Wendner, Politecnico di Milano
225
A numerical model for the self-healing of Ultra-High-
Performance Fibre-Reinforced Cementitious Com-
posites (UHPFRCCs)
Antonio Cibelli, Politecnico di Milano
196
The simulation of transient damage-healing processes
in self-healing cementitious materials
Brubeck Freeman, Cardiff University
302
Self-sealing mechanisms of fractured rock
Michael Spaeth, Karlsruhe Institute of Technology

3.6 Multiphysics and Multiscale Modeling
Chair Mohammad Javad Qomi
Day 2 3:14 - 5:15 pm CDT

380
XFEM framework coupling regularized damage with
a cohesive fracture for failure analysis
Wencheng Jin, Idaho National Laboratory
332
Modular development of poroelastic XFEM frame-
work for interacting fractures in porous materials
Chang Huang, Louisiana State University
305
Poromechanical simulations of frost attack of pervi-
ous concrete
Iliass Tahiri, Laboratoire Navier
337
A reactive-chemo-mechanical model for subcritical
cracking in acidized carbonate rocks
ManMan Hu, The University of Hong Kong
359
Anisotropy induced by microcrack propagation sub-
jected to weathering and regional stresses
Tingting Xu, The University of Hong Kong
399
Microstructure reconstruction using a transfer learn-
ing approach and structure-property studies
Ashwini Gupta, Johns Hopkins University

Track 4

4.1 Fracture and Damage, Part 1
Chair John Bolander
Day 1 9:15 - 11:15 am CDT

189
Combined effect of restrained shrinkage and applied
loads in slabs: from experimental program to numer-
ical simulation
Miguel Azenha, University of Minho

377
Poromechanical cohesive interface element for crack
propagation in fluid saturated porous media
Richard Regueiro, University of Colorado Boulder
241
Crystallization-induced damage in rocks using quasi-
simultaneous X-ray and neutron tomography
Victor Okumko, L’Université de Pau et des Pays de
l’Adour
315
Chemically-assisted fracture in porous media: a
phase-field fracture study
Pania Newell, The University of UTah
288
Rate effect in frictional contact on porous rocks
Yaneng Zhou, Louisiana State University
249
Computational modeling of reactive aggregate size
range, distribution and content effects on concrete
expansion and deterioration due to alkali-silica reac-
tion
Lifu Yang, Northwestern Unversity

4.2 Fracture and Damage, Part 2
Chair Jan Elias
Day 1 1:00 - 3:00 pm CDT

412
The double porosity model of single-phase flow in a
fractured porous medium taking into account scat-
tered fracture of matrix blocks
Oleg Izvekov, Moscow Institute of Physics and Tech-
nology
330
Monitoring damage occurrence, post-peak crack
propagation and apparent permeability in concrete
using the Brazilian tension test
Angel Padilla, University of New Mexico
267
Unsaturated nanoporomechanics based on NRB
(Nguyen-Rahimi-Bažant) isotherms
Hoang Nguyen, Northwestern University
312
The influence of the unequal stress-strain state on
filtration and rheological characteristics of reservoir
rocks when modeling the well drawdown
Valerii Khimulia, Russian Academy of Sciences
211
Numerical and experimental study: Investigation of
the unclogging process within propped fractures us-
ing dynamic stimulation
Youssef Fawaz, L’Université de Pau et des Pays de
l’Adour
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4.3 Poromechanics, Part 1
Chair Ange Akono
Day 1 3:14 - 5:15 pm CDT

272
Voronoi-cell lattice models of plastic settlement of
fiber-reinforced concrete
John Bolander, University of California, Davis
378
Effective pressure coefficient for porosity matters for
compressibility coefficients
Gautier Njiekak, Centro de Investigación Cient́ıfica y
de Educación Superior de Ensenada
354
Quantification of root-induced shear on sand
Floriana Anselmucci, Université Grenoble Alpes
336
Hydro-mechanical analysis of tunneling in anisotropic
ground: Effect of face advance on pore pressure evo-
lution.
Lina Maria Guayacan-Carrillo, Ecole des Ponts
ParisTech
356
Laboratory investigation of the transversely isotropic,
stress dependent poroelastic properties of shale
Philipp Braun, Ecole des Ponts ParisTech
365
Measurements of anisotropic poroelastic moduli in
Westerly granite
Bobby Elsigood, University College London

4.4 Poromechanics, Part 2
Chair Steve WaiChing Sun
Day 2 9:15 - 11:15 am CDT

414
Role of fluid imparted shear shear stress on progres-
sion of bone metastasis of prostate cancer in porous
3D scaffolds
Kalpana Katti, North Dakota State University
209
Detection and monitoring of hydromechanical insta-
bilities in geomaterials: fingering and strain localiza-
tion
Rana Al Nemer, Ecole Centrale de Nantes
346
Simulation of partially drained deformation processes
in fluid-saturated crushable sand
Ritaja Ray, Northwestern Unversity
262
Replacing Biot - an energy-conserved model of poroe-
lasticity
Gary Couples, Heriot-Watt University
379
Hydromechanical modeling of anisotropic elastoplas-
tic media with double porosity
Yang Zhao, Stanford University
229
Dynamic capillarity effect on drying andshrinkage of
concrete
Yuliang Zou, Ecole Centrale de Nantes

4.5 Mass Transfer, Part 1
Chair David Gregoire
Day 2 1:00 - 3:00 pm CDT

191
Multiphysics lattice discrete particle modeling of the
moisture migration in concrete at high temperature
Lei Shen, Hohai University
175
Homogenization of discrete model for fluid transport
in porous material
Jan Elias, Brno University of Technology
318
Simulation of moisture variation in concrete due to
wetting and drying cycles using a discrete network
model
Dheeraj Waghmare, The University of Tokyo
328
A novel coupled DEM-CFD approach to modelling of
capillary driven two-phase water flow in unsaturated
concrete
Marek Krzaczek, Gdansk University of Technology
195
Experimental development to observe the impact of
thermal gradients and chemical reactions on the dif-
fusion of salts in water
Ange T. Ndjaka, L’Université de Pau et des Pays de
l’Adour
235
Convective dissolution of CO2 into brines
Paul Fruton, L’Université de Pau et des Pays de
l’Adour

4.6 Mass Transfer, Part 2
Chair Chloé Arson
Day 2 3:14 - 5:15 pm CDT

194
Modelling focused fluid flow with viscoplastic defor-
mation in porous media
Lawrence Hongliang Wang, Institute of Energy Tech-
nology
270
One-dimensional flow to a constant-pressure bound-
ary in a pressure-sensitive porous medium
Robert Zimmerman, Imperial College
348
Incompressible fluid flow in a deformable frame
Tobias Mueller, Centro de Investigación Cient́ıfica y
de Educación Superior de Ensenada
269
Hydromechanical coupling and time-dependent de-
formation during long-term fluid injection
Nikita Bondarenko, University of Illinois at Urbana-
Champaign
424
Coupled multi-physics simulation of chloride diffusion
in saturated and unsaturated concrete
Ying Zhang, Rensselaer Polytechnic Institute
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Track 5

5.1 Concrete and Cementitious Materials
Chair Matthieu Vandamme
Day 1 9:15 - 11:15 am CDT

260
The role of disjoining pressure on the desiccation
shrinkage of cementitious materials
Syeda Rahman, University of Texas at Austin
339
Breakage mechanics for cemented granular materials
in surface-reactive environments
Xianda Shen, Northwestern University
352
Time-dependent behaviour of composite slabs sub-
jected to different surface drying conditions: an ex-
perimental study
Gianluca Ranzi, The University of Sydney
387
Basic creep of cement paste at early age hydration
and aging
Mateusz Wyrzykowski, Swiss Federal Laboratories for
Materials Science and Technology
420
Investigation on the influence of the spring-loaded
creep frame in deducing the concrete creep compli-
ance function
Najeeb Shariff, National Institute of Technology,
Warangal
197
Experimental study of water vapour condensation in
cracked concrete with different specimen states visu-
alised by fast neutron radiography
Ritesh Gupta, Université Grenoble Alpes

5.2 Nano to Multi-Scale Modeling
Chair Mohammad Javad Qomi
Day 1 1:00 - 3:00 pm CDT

411
Capillary effects in granular materials: a multi-scale
modeling strategy
Marie Miot, INRAE - RECOVER
289
A multiscale theory explaining the initial shrinkage
of microporous materials upon adsorption
Yida Zhang, University of Colorado Boulder
237
Upscaling transport properties in porous materials
from pore size distributions
Gilles Pijaudier-Cabot, L’Université de Pau et des
Pays de l’Adour
338
Water freezing in graphitic slit-pore
Martin Prez-Rodrguez, L’Université de Pau et des
Pays de l’Adour
398
Single sided NMR to characterize the interaction of
yield stress liquids with porous media
Dennis Woertge, Technical University Ilmenau

291
Estimation of constituent properties of heterogeneous
materials with an artificial neural network based
method
Jing Xue, University of Lille

5.3 Surface Effects
Chair Giuseppe Buscarnera
Day 1 3:14 - 5:15 pm CDT

210
Coupling fluid adsorption with porous media defor-
mation using classical density functional theory and
enhanced poromechanics
Youssef Khaldouni, L’Université de Pau et des Pays
de l’Adour
253
Confinement of a water fluid film during crystalliza-
tion in a porous material
Antoine Barthes, L’Université de Pau et des Pays de
l’Adour
298
A model of drying shrinkage that takes into account
capillarity and surface adsorption effects
Matthieu Vandamme, Ecole des Ponts ParisTech
347
Determination of clay-water contact angle by deep
learning enhanced method
Xiaoyu Song, University of Florida
316
Silica/Epoxy interface shear debonding: interlocking
or van der Waals forces? Insights from molecular dy-
namics.
Koochul Ji, Samsung Fire and Marine Insurance

5.4 Waves and Dynamic Effects
Chair Gianluca Cusatis
Day 2 9:15 - 11:15 am CDT

182
The role of wettability in wave propagation in par-
tially saturated granular material
Jimmy Li, Curtin University
219
Numerical interpretation of laboratory measurements
of attenuation and dispersion in a multiphase satu-
rated sandstone
Samuel Chapman, University of Lausanne
281
Towards a rock physical model for fine grained per-
mafrost: Insights from velocity and NMR measure-
ments
Leonardo Teixeira Pinto Meireles, Technical Univer-
sity of Denmark
400
Morphological implications on microstructure of ar-
mor ceramics to enhance ballistic performance
Lori Graham-Brady, Johns Hopkins University
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223
Ultrasonic measurements in fluid-saturated carbon-
ate rocks at different confining pressures: when is
Biot-Gassmann’s equation valid?
Elisabeth Bemer, French Institute of Petroleum
374
Signatures of slow shear wave in poroelastodynamics
Gabriel Mejia, Centro de Investigación Cient́ıfica y
de Educación Superior de Ensenada

5.5 Modeling and Applications
Chair Gilles Pijaudier-Cabot
Day 2 1:00 - 3:00 pm CDT

163
A linear constitutive model for unsaturated poroelas-
ticity
Alexander Cheng, University of Mississippi
214
An unsaturated poroelastic model considering the
equivalent pore-pressure concept for borehole stabil-
ity in a porous rock saturated with oil and gas
Jiajia Gao, Southwest Petroleum University
271
Application of unsaturated poroelasticity to shales
Hyunbin Kim, University of Illinois at Urbana-
Champaign
290
Numerical analysis of rainfall induced landslide by a
phase- field method for partially saturated media
Meng Wang, University of Lille
254
Monolithic multigrid methods for Biot’s equations
Marco Favino, University of Lausanne
220
Optimization of the fixed-stress splitting scheme for
Biot’s equations
Erlend Storvik, University of Bergen

5.6 Reactive Transport
Chair Giuseppe Buscarnera
Day 2 3:14 - 5:15 pm CDT

221
Self-sufficient reactive transport modeling in concrete
Burkan Isgor, Oregon State University
245
Corrosion product transport in cementitious media
Fabio Enrico Furcas, Eidgenössische Technische
Hochschule Zürich
393
Morphometric characterization of geomaterials’
strength
Alexandre Guevel, Duke University
309
Microscale chemo-mechanics of shale-reactive brine
interaction
Ravi Prakash, Texas A&M University

Track 6

258
Effect of water transport on steel corrosion in the
carbonated concrete
Zhidong Zhang, Eidgenössische Technische
Hochschule Zürich

6.1 Poromechanics and Biot Theory
Chair Christian Helmich
Day 1 9:15 - 11:15 am CDT

242
Discretizing pore structure at the steel-concrete in-
terface for transport modeling
Thilo Schmid, Eidgenössische Technische Hochschule
Zürich
243
Water uptake/release by hydrates as source of hy-
grothermic coefficients and thermal expansion of ce-
ment paste
Bernhard Pichler, Technische Universität Wien
293
Morphometric characterization of geomaterials’
strength
Alexandre Guevel, Duke University
310
Biot coefficients for low permeability rocks
Patrick Selvadurai, McGill University
345
Effects of porosity structure on the moisture-
mechanical damage responses of a viscoelastic mul-
tiphase medium
Aimane Najmeddine, Virginia Polytechnic Institute

6.2 Experimental Methods
Chair Giovanni Di Luzio
Day 1 1:00 - 3:00 pm CDT

403
Chemistry-dependent structure and mechanics in N-
A-S-H gel systems
Jennifer Mills, University of Delaware
228
Mechanics of indentation on highly porous solids
Tejas Murthy, Indian Institute of Science
256
Coordination polymers based on 1,2,4-Triazole
Shiraz Ahmed Siddiqui, University of Vienna
279
Study on creep in irradiated concrete based on com-
bined elemental analysis techniques and Fast-Fourier
transform-based simulations
Yujie Li, Oak Ridge National Laboratory
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283
Development of micro-scale universal testing ap-
proach for the calibration and validation of microme-
chanical model
Hongzhi Zhang, Shanodong University
407
Probing the micro-mechanical response of materials
using high-energy X-rays at the synchrotron
Sriramya Nair, Cornell University

6.3 Multiscale Approaches to Creep
Chair Gianluca Cusatis
Day 1 3:14 - 5:15 pm CDT

297
Creep behavior of an over-consolidated clay in rela-
tion to the microstructure
Mahdia Hattab, Université de Lorraine
168
Effects of nanoscale C-S-H behavior on the properties
of cement paste
Yige Zhang, University of Colorado Boulder
308
Mechanisms of aging basic creep explored using mul-
tiscale modeling
Brock Hedegaard, University of Minnesota Duluth
213
Image-based meso-scale modelling of basic creep of
concrete
Sen Zhang, University of New South Wales, Sydney
382
Calibration of the viscoelastic behavior of polypropy-
lene fiber reinforced concrete with the extended Lat-
tice Discrete Particle Model approach
Clementina Del Prete, University of Bologna
247
A homogenization framework for inelastic layered
porous materials
Shabnam J. Semnani, University of California, San
Diego

6.4 Atomistic, Granular, and Particle Ap-
proaches, Part 1
Chair Jose Andrade
Day 2 9:15 - 11:15 am CDT

224
Micro-scale modeling of granular solids with a Level
Set shape description
Jerome Duriez, INRAE, Aix Marseille Univ, RE-
COVER
207
Atoms-to-beam homogenization, applied to DNA
Johannes Kalliauer, Technische Universität Wien
402
KMC simulations of dissolution of cements: effect of
stress-induced defects on mechanisms and rates
Kumaran Coopamootoo, Newcastle University

231
Derivation of all thermo-poro-mechanical moduli
from atomistic fluctuations
Laurent Brochard, Laboratoire Navier
255
DFT-to-hyperelasticity upscaling of graphene under
large deformations
Christian Hellmich, Technische Universität Wien
268
Microscale Lattice Discrete Particle Model for chemo-
mechanical behavior of cementitious materials
Ying Zhang, Rensselaer Polytechnic Institute

5.6 Atomistic, Granular, and Particle Ap-
proaches, Part 2
Chair Alessandro Rotta Loria
Day 2 3:14 - 5:15 pm CDT

294
The role of topological disorder and phase morphol-
ogy on the dissolution kinetics of supplementary ce-
mentitious materials
Luis Ruiz Pestana, University of Miami
390
A molecular dynamics learned mixing rule under-
standing of the multiscale hygromechanical behavior
of wood
Jan Carmeliet, Eidgenössische Technische
Hochschule Zürich
404
Capillary phase transition in (dis)ordered porous me-
dia & the effect of confinement: granular aggregates
vs. porous solids
Siavash Monfared, California Institute of Technology
413
Mechanical properties of swelling clays are influenced
by clay-fluid molecular interactions
Dinesh Katti, North Dakota State University
391
A molecular dynamics informed multiscale under-
standing of the moisture induced shape memory be-
havior of wood
Dominique Derome, Université de Sherbrooke
167
Effective acoustic properties of suspensions contain-
ing poroelastic inclusions.
Mikhail Markov, Instituto Mexicano del Petróleo

6.6 Rheological Behavior
Chair Gianluca Cusatis
Day 2 3:14 - 5:15 pm CDT

428
Enabling concrete 3D printing with
multi-directional reinforcement using clay-based
Mohammed Alnaggar, Rensselaer Polytechnic Insti-
tute

19



427
Time-dependent discrete model for concrete 3D print-
ing simulations
Elham Ramyar, Northwestern University
429
Connecting microstructure formation to rheology of
3-D printed cement paste
Scott Jones, NIST
430
Rheological and mechanical characterization of 3D-
printed polymer concrete
Mahmoud Reda Taha, University of New Mexico
406
Shear thickening in non-Brownian suspensions
Sarah Hormozi, Cornell University

Track 7

7.1 Dynamic Measurement and Identification
Chair Brock Hedegaard
Day 1 9:15 - 11:15 am CDT

232
Detecting shear wave arrival in highly porous chalk
Ermis Proestakis, Technical University of Denmark
329
Insights on ultrasonic dispersion in concrete
Eric Landis, University of Maine
362
Towards using geotechnical in-situ point measure-
ments for the improvement of acoustic seabed sur-
veying methods
Nina Stark, Virginia Tech
371
Identification of ultrasonic waves in multiphase frozen
soils using the theory of poroelastodynamics
Hongwei Liu, University of Manitoba
409
Multi-target prediction of concrete engineering prop-
erties based on a single deep learning model
Yu Song, University of California, Los Angeles

7.2 Soil Mechanics and Pore Fluid Flow
Chair James Hambleton
Day 1 1:00 - 3:00 pm CDT

172
Numerical implementation of Biot’s equations on
graphical processing units
Yury Alkhimenkov, University of Lausanne
185
Oscillatory flow in elastic tubes: experiments and im-
plications for pore-scale modeling
Patrick Kurzeja, Institute of Mechanics, TU Dort-
mund
251
Poroelastic fracture properties inferred from seismic
attenuation
Simn Lissa, University of Lausanne

265
Influence of pore fluid on shear wave transmissivity
across discontinuities
Josue Gonzalez, Centro de Investigación Cient́ıfica y
de Educación Superior de Ensenada
340
Occurrence of upward-directed pore pressure gradi-
ents in a sandy beach during a storm event
Matthew Florence, Virginia Tech
192
Porosity gradients alter the permeability tensor
Mahyar Madadi, The university of Melbourne

7.3 Performance of Geotechnical Systems and
Structures
Chair Chloé Arson
Day 1 3:14 - 5:15 pm CDT

205
LSM-DFN modeling for seismic responses in
naturally-fractured media
Ning Liu, Beijing University of Chemical
Technology
233
Elastic strain of chalk due to oil production
Ida Lykke Fabricius, Technical University of Den-
mark
368
Impact of ductile deformation in modifying the sub-
surface stress states in reservoir and fault zones.
Hiroki Sone, University of Wisconsin-Madison
408
Dynamic soil-structure interaction in the presence of
liquefaction
Majid Manzari, The George Washington University
259
Including temperature in the effective stress equation
a case study from the deep North Sea basin
Tobias Orlander, Technical University of Denmark
303
Simulation of landslide creep driven by coupled
hydro-mechanical processes
Xiang Li, Northwestern University
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