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Thermo-Hydro-Mechanical Processes
Stabilizing Antarctic Ice Stream Margins

James R. Rice

Creeping flow of the West Antarctic Ice Sheet is heterogeneous in a vast region
bordering the Ross Sea. Broad streaks of the ice, called “ice streams” and having
horizontal width ranging up to several 10s of km, slide over their bed (which was
seafloor in the last inter-glacial period) at > 100m/yr, whereas they are bordered
laterally by ice ridges flowing at < 10m/yr. Issues addressed, in studies with Thibaut
Perol, John Platt and Jenny Suckale, are those of why does this flow-streak mor-
phology form, and what does it mean for the overall rate of ice loss to the ocean.
Our work shows how shear heating of the ice, consequent formation of temperate ice
zones that produce melt as they continuously deform, and subglacial hydrological
processes associated with Rothlisberger channels, can select the shear margin loca-
tion, leading to a smooth transition from a slipping to a locked bed at the base of
the ice stream.

Continuous reconfiguration of elastic plates and shells
Ryan Hayward

Geometrically-programmed buckling transitions of thin elastic structures driven by
spatially non-uniform stresses or material characteristics provide almost unlimited
opportunities to control the shapes, properties, and motion of materials. However,
most work to date on such shape-programmable materials has focused on systems
capable of morphing between two, or at most several, distinct states. Our group has
recently been interested in structures that allow continuous reconfiguration between a
wide variety of shapes. In one example, we focus on photo-responsive swelling of thin
hydrogel plates, and in particular, how photothermally addressable nanocomposite
gels enable rapid and highly reversible shape changes and motion. In a second
example, we study the multi-stability of elastic shells patterned with creases, with a
special interest in the remarkable shape-reconfigurability offered by ‘bendy straws’
and related architectures.

Structure and Mechanics of Bamboo
Lorna Gibson

Bamboo is an abundant, sustainable resource. Traditional bamboo structures use
entire culms for framing and woven mats for paneling. Recently, there has been
increasing interest in structural bamboo products, engineered materials analogous to
wood products such as plywood, oriented strand board and glue-laminated timber.
The use of structural bamboo products is limited by lack of material property data
and appropriate building codes. In this talk, the structure and mechanical properties
of Moso bamboo, the most commercially important species in China, are described.
Models, based on composites and cellular solids, give a good description of the data
for the compressive and flexural properties. The flexural properties of Moso bamboo
are also compared with those of two other commercially important species: Guadua,
grown in South America, and Tre Gai, from Vietnam. A model for Moso bamboo
OSB, based on a model of wood OSB, available in the literature, is then described;
the model gives a good description of the Young’s modulus of Moso bamboo OSB.
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Voting

Vote for your favorite short talks and poster using the links provided in the emails
from NEW.Mech staff titled “Vote NEW.Mech!”. You will receive four emails during today’s
conference, one for the link to vote for each short talk section and one to vote for the best
posters. The voting forms will become live at the beginning of each corresponding short
talk or poster section and close 15 minutes after the end of the same section, in an effort to
keep the voting procedure as fair as possible. You will have the opportunity to select your
favorite short talk and your favorite poster. You can find the titles and names for all the
posters and short talks on our website at newmech.org/posters and newmech.org/teaser-
talks, respectively.
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materials science at the interface

Welcome to the 6th Annual NEW.Mech Workshop! NEW.Mech is a one-
day workshop that brings together the mechanics community of

New England with an interest in exploring new directions on the mechan-
ics of materials and structures and sharing the latest advancements in the
field.

Harvard SEAS is delighted to be hosting the workshop today, and follow-
ing the examples of previous years we will have three keynote presen-

tations from our three guest speakers, selected short talks as well as a poster
gallery. Additionally, this year we are introducing a demo showcase section,
called the BYOD (Bring Your Own Demo) Arena where you may witness the
beauty of mechanics in action through the demos created by the mechanics
community.

Short Talks and Poster Awards

This year we are excited to announce that we are offering awards for the
three best short talks, as well as for the best poster, based on your

vote! The short talks are divided in three sections, namely A, B, C and one
winner will be declared from each section. The NEW.Mech staff will provide
you with unique links via email, through which you can vote for your favorite
short talks in each section and your favorite poster. See the Voting section of
this brochure for more info on how to vote.
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The Keynote Speakers

James R. Rice
Mallinckrodt Professor
of Engineering Sciences and Geophysics
Department of Earth and Planetary Sciences
J. A. Paulson School of Engineering & Applied Sciences
Harvard University, Cambridge, MA, USA

Professor Rice addresses the mechanics and physics of earth and environmental
processes. That involves the solid and fluid mechanics of stressing, deformation,
fracture and flow to address problems in seismology and tectonophysics, glaciology,
and surficial geologic processes, as well as in geomechanical and hydrological as-
pects of civil and environmental engineering.

Ryan Hayward
Professor
of Polymer Science & Engineering
Department of Polymer Science & Engineering
University of Massachusetts Amherst
Amherst, MA, USA

Ryan Hayward’s research covers a variety of topics in polymers and soft materials,
with a focus on thin films and interfaces. Recent areas of interest include swelling-
induced deformation of constrained and micro-patterned stimuli-responsive gels, and
solution state self-assembly of polymer and particle-based nanostructures.

Lorna Gibson
Matoula S. Salapatas Professor
of Material Science and Engineering &
of Mechanical Engineering
MacVicar Faculty Fellow
MIT, Cambridge, MA, USA

Professor Lorna Gibson studies the mechanical behavior of materials, specializing
in materials with a cellular structure, such as engineering honeycombs and foams,
scaffolds for regenerative engineering, and natural materials such as wood, bamboo
and plant leaves and stems.
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