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Option B

Rammed Earth Wall for a Greenhouse
on Bunside Plaza
A Schematic Design Proposal
This booklet proposes the design and
construction of Rammed Earth wall for a
proposed lean-to greenhouse on a plaza
around Burnside Hall, McGill University.

Option A

The proposed wall can be left alone to
age beautifully for generations to come,
or can be demolished or relocated with
ease and with minimum damage to the
existing site. The lean-to greenhouse can
be custom built as per the design
outlined in this booklet or can be
procured and installed based on a
manufacturer's specifications.

Cover Image: Walls by SIREWALL, a Vancouver based design
- build firm that builds with rammed earth.
Image source: http://www.sirewall.com/news/wallpapers/
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What is rammed earth?
Rammed earth, also known as pisé (de terre)
(French), is a technique for building walls using earth,
stabilized by cement / lime. Damp earth is poured
into a study set of temporary forms (similar to that
of concrete) and tamped in layers to reveal a
sedimentary stone like material that is extremely
strong and durable.
Rammed-earth walls are simple to construct,
incombustible and ideal for farm structures and
greenhouses where thermal mass is needed.
Rammed-earth buildings are found on every continent
except Antarctica, in a range of environments that
includes the temperate and wet regions of northern
Europe, semiarid deserts, mountain areas and the
tropics. In Canada, A outstanding example of
rammed-earth construction is St. Thomas Anglican
Church (Shanty Bay, Ontario), built between 1838
and 1841.

World Architecture Festival 2008 - International Category Winner
Nk'Mip Desert Cultural Centre
Osoyoos, British Columbia, Canada
Hotson Bakker Boniface Haden Architects

North America’s largest rammed-earth wall gives the building exterior a unique material and
poetic sensibility. At 80m long, 5.5m high, and 600mm thick, this insulated wall (R33)
stabilizes temperature variations. Its graduated layers of earth evoke geological
sedimentation within a distinctly contemporary architectural language. Constructed from local
soils mixed with concrete, the wall retains warmth in the winter and allows for substantial
thermal mass cooling in the building during the summer.
Image source: Canadian Architect, march 2007

Rammed earth is loved today for its natural textures,
beautiful earthy colors and uniqueness; no two
rammed earth walls are the same. As people seek
more sustainable building materials and natural
building methods, this lost art of making beautiful
walls and buildings with earth is being revived in small
pockets around the world. Rammed earth projects
have gained high interest in both academic and
professional circles.
A greenhouse on an institutional campus at the heart
of a city, with a rammed earth wall shall gain great
attention and visibility worldwide. This would also
advance the thinking about sustainability in a new
direction on the campus while enhancing the edible
campus project's objectives.
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Advantages and Specifications
Distinct appearance
No two rammed earth walls are identical. The wall gets is
color from that of the soil used. Texture depends on the
grain size distribution, wooden forms and the ramming
process itself. Objects can be embedded or imprinted in
the ramming process to allow creative use of motifs and
making an identity.
Natural and Clean
Rammed earth is one of the cleanest known building
materials. It has one of the low embodied energies of all
man made building materials. 6% cement stabilized
rammed earth has only a sixth of the embodied energy of
Fired Bricks and half of that of concrete. Use of local soils
supports sustainability practices beyond rating systems
such as LEED.

Specifications

Construction Process

Reusable, diverts material from landfills.
Unstablised earth is reusable post-demolition. Once
demolished and broken apart the soil can return to the
ground for plant growth.
Thermal insulation
Rammed earth walls are as insulating as concrete / fired
bricks, however insulation boards can be inserted in
rammed earth walls during the construction process itself
to obtain high thermal performance. Its high thermal mass
is what makes it an ideal material for greenhouses where
passive heating is intended.

Data Source for specifications: Sirewall
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Precedents

Rammed earth wall at MIT,
MIT Department of Architecture

Rammed Earth N51 is a sixty-foot-long freestanding
rammed earth wall conceived and designed by MIT
Master of Architecture candidate Joe Dahmen. The
wall was built on the MIT campus by a team of
students and staff at MIT during the summer of
2005.
The project combines research on historical and
contemporary rammed earth methods with material
research undertaken in the geotechnical laboratory at
MIT. The prototype wall reclaims a neglected outdoor
space for the MIT School of Architecture and
Planning while providing evidence about the
aesthetics and longevity of rammed earth in New
England.
PRINCIPAL INVESTIGATOR / DESIGNER Joe Dahmen,
MIT Master of Architecture 2006
PROJECT TEAM Teagan Andres, Charles Mathis,
Omar Rabie, and Shuji Suzumori
ADVISOR John Ochsendorf, MIT Assistant Professor
of Building Technology

Image Source: http://web.mit.edu/masonry/Rammed/construction.html
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Precedents

Rammed earth wall at UBC
Ampitheatre at the UBC Botanical Garden

Two curved and sloping rammed earth walls with total
length of over 130' at the UBC Botanical Gardens were
designed by Forma Design of Vancouver, BC and built
by a rammed earth contractor - Clifton Schooley.
The wall is built within the UBC Botanical gardens and
is the backdrop for various events such as live
performances, weddings, and group gatherings.
Construction began in early September 2009 and was
completed in a month's time.

Source: http://rammedearth.info/cliftons-rammed-earth-blog/category/amphitheatre-walls-ubc/
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Past Projects

Rammed earth walls by Varun Thautam

Varun Thautam is a Masters student at
the School of Architecture, McGill
University. His post professional
masters project research studies the art
of dissemination of rammed earth over
the past two centuries in the west.
Trained at the Auroville Earth Instiute,
UNESCO CHAIR for Earthen Architecture,
he has been building with rammed earth
in Bangalore, India for the past 3 years.
He heads a design-build firm in
Bangalore that specializes in
construction with various forms of earth rammed earth, adobe and cob.
With more than 30,000 cu ft of rammed
earth walls built, his past projects
include
1. Family home (2009) - 1800 sft
2. Prakruthi, A private residence (2010)
- 2600 sft
3. Affordable urban infill housing (2010)
- 4655 sft
www.vtarchitect.co.cc

Source: www.vtarchitect.co.cc, Photos by Arti Agarwal and Varun Thautam
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Why a rammed earth greenhouse on Burnside plaza?
1. Placemaking - This project through its use of an
attractive wall (a piece of art), demonstrates how a edible
greenhouse can transform an urban space. It provokes
thought; how can materials as basic as earth be used to
build beautiful structures that are unique. The playful
layers of earth tell a sensual story, the motif's used
invoke thought, the earthy nature of the wall draws
attention for people to smell, touch and feel the pleasure
of this earthy material. Our urban spaces are built up of
hard impersonal materials; the overdose of concrete
surfaces around Burnside plaza makes this small
unitrusive wall of rammed earth a sight of relief and
pleasure.
2. Making an identity - This Greenhouse makes a
strikingly bold statement. Its visibility from Sherbrooke
street gives the Edible Campus a powerful image making
opportunity. But most importantly, its image making
happens off the plaza; rammed earth structures are of
high interest and are extensively published. The
greenhouse shall surely draw public and media attention;
it is sure to make the covers of magazines. It shall
become the face of the projects and efforts undertaken
by the Office of Sustainability at McGill University. It shall
play a key role in drawing global interest in the Edible
Campus project from both academic and professional
circles.
3. Promoting environmental sustainability on campus
through opportunities for active learning and
engagement - The edible campus constantly explores
ways to involve and integrate the community into edible
landscaping. A one of a kind design build workshop of a
greenhouse takes the Edible Campus a leap ahead. It is
an opportunity for students to participate and learn how
to build walls out of one of the most sustainable building
materials known to humanity. It brings great exposure to
students of architecture and allied fields of construction
on design build delivery systems.

4. Innovation - Greenhouses seldom take a place in
compact urban spaces. They are usually reserved for
rooftops, additions to suburban houses or are large farm
structures. This project makes an attempt to
demonstrate how greenhouses can become an
attractive tool for urban design, a haven amidst
concrete jungles. Stabilized rammed earth walls are
ideal for greenhouses due to their capacity to store heat
(thermal mass), they absorb and store the suns radiation
during the day and releases heat it at night. Yet, rammed
earth walls are seldom used due to technological and
economic barriers. Rammed earth is not a mainstream
building material, and reserves its place with innovators
who advocate sustainability and the use of clean building
materials. This project makes McGill an advocate of the
material and one of the handful institutions around the
world where research or development with this material
has been carried out. It is highly probable that would
make McGill the first institution to have a greenhouse
built out of rammed earth.

5. Sustainability Beyond LEED This greenhouse uses more than
95% materials that are naturally
and locally available. Rammed
earth uses discarded subsoil and
the formwork used to build the wall
is reused to build the greenhouse.
The nature of the materials used
help providing a clean, and healthy
indoor environment. Moreover all
the building materials used for this
greenhouse return to the earth
when demolished. It has a very low
environmental footprint as
compared to conventional
greenhouses that use concrete
blocks / fired bricks for the wall
and metal members for the
greenhouse.

The proposed greenhouse as seen from Sherbrooke Street
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Option A

1. The wall is merely placed on existing surfaces and can be dismantled
and crane lifted to reveal the present state without a trace of its existence.
2. It has relatively longer direct sun with an exposure of 7 hours on the Fall
equinox as as compared to 4 hours for option B thus reducing the need for
artificial heating / lighting thought not completely eliminating the need for
the same.

3. Due to its high visibility and location along a passage with
high footfall, it is a tremendous placemaking opportunity. It
coverts a un-used space to a place that is attractive, functional
and meaningful. It is visible from Sherbrooke street and
becomes an element of identity.
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Option A
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Option B
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Option B

1. A 1'6" thick rammed earth wall is over, engulfing the existing 12"
thick concrete wall. Bolts might need to be drilled in the concrete wall to
receive the formwork. The rammed earth wall in this case cannot be
relocated but has to be demolished. It will leave traces of its existence
when demolished.
2. This location receives only 4.5 hours of direct sunlight.

3. The rammed earth wall is not directly visible as it does not face the plaza.
Though functional and well integrated with the present garden, due to its low
visibility and relatively low footfall, the opportunity of using a greenhouse as a
placemaking element is lost.
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Option B
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Sun Studies
8:00 am

City North

10:00 am

12:00 noon

2:00 pm

4:00 pm

6:00 pm
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Summer Solstice - 6/21/2010 Shadows

Fall Equinox - 9/22/2010 Shadows

Winter Solstice - 12/21/2010 Shadows

Spring Equinox - 3/20/2011 Shadows
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Stage 1. Soil Testing
Available sources of soils are tested for appropriateness of use in
rammed earth construction. Based on gradation and viscosity,
samples are selected and modifications are recommended.
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Testing and preparation

Estimated time per sample - 2 hours
Testing apparatus is available at McGill
Stage 2. Soil Colors and Development of Textures
Selected samples are then rammed into 9" cubes after mixing with
various concrete pigments. Based on choice of color and texture
obtained, refinements are made to gain a final palette of rammed
earth samples.

Estimated time for
Preparation of soil mixtures (3-6 Samples) - 8 hours
Ramming (3-6 samples) - 4 hours
Drying - 12 hours
Testing apparatus available at McGill - No
Estimated time or the development of a testing mould at the
workshop @ School of Architecture - 8 hours
Stage 3. Mock wall
A sample 9" thick wall of 2' x 2' is built in the workshop over a
movable table that can be rolled onto site and tested for water
abrasion. This mock wall is based on the design

Development of testing mould - 12 hours
Preparation of soil mixtures - 8 hours
Ramming - 8 hours
Drying - 1 week
Note: as the wall is non structural, tests for dry and wet compressive
strength and Shear strength are unnecessary. Test for conductance /
U value can be done if an insulated rammed earth wall is chosen.
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This wall shall be a unique opportunity to
reach out to the student community and
beyond to impart skills of building
sustainably.
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Proposed workshops

A core team of 4 members working for 3
weeks and about 600 volunteer ramming
hours are needed for building the wall.

18

