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Figure 2. The U.S. Department of Agriculture
Textural Classification Chart

Source: Seil Survey Manual, U.S. Department of Agriculture
Handbook No. 18, 1957.
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Rammed earth technology has been around for thousands of years. as
an ancient sustainable construction material, used to form

monolithic walls.

1 PO | I PL:vn~ &)
long sections of the Great Wall of China. and famous BN
buildings such as the Alhambra in Granada, and the
Potala Palace in Lhasa are built in rammed earth.

Many European castles and the cores of pyramids were made of =
rammed earth, then faced with stone. :
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THE FLINSTONE'S HOUSE

A strange place to live in, a mixture |
of fantasy and reality. it is impossible
not to remind us of the wonderful |
Fintstone Family's House from |
Hanna-Barbera famous cartoons.
Without any wacky inventions and
without the funny Flintstones. the |
real house is still astonishing due to
a prehistoric atmosphere, created
from plastered Rammed Earth walls,
combined with modern furniture, and
decorated with charming intricacies.
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Transporting the soil mix to the forms is a demanding tasks.

large quantities of soil must be moved and transported
vertically for placement in the forms. This process is not the
same as pouring concrete, because the material is not liquid.

Traditionally, workers passed baskets or buckets of earth up
to where it was needed.
Hoists can also be used effectively for this task.

ik

Soil is taken from the ground and if necessary sieved to remove
larger particles.

Additives such as straw or lime may be mixed into the soil,
which is then dropped into the formwork in layers. usually around

15 cm high.

Additives such as Kaolin and Bentonite Ela\/S are typically
used to improve the strength and mechanical
characteristics of the soil

Chemical stabilization using lime, Portland cement, and

industrial waste products. richin cementing agents,

have been used in an attempt to improve the strength of the
rammed earth.
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FORMWORK

Form work for rammed earth
must be stable and well-
built in order to resist

pressure and vibration
resulting from ramming.

Small, simply designed forms

that are £3SY to manage
are most effective.

Ease of assembly and

dismantling  should  be
considered  when  designing
forms.

A variety of materials can be
used, including wood,
aluminum, steel, or
glass fiber.
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With traditional formworks, the boards on both sides

are held apart and kept together by SPACErs. which
pierce the wall causing openings that must be filled in
after removal of formwork.

With a special formwork, rounded Corners and

curved walls can also be formed, by varying the
size of the boards and spacers.

With formwork so intricate. the boards must be
stiff so that they do not bend outwards while
ramming is underway.

The formwork should be E3SY to EdeSt in
both vertical and horizontal directions.
Variations in the thickness of the walls must
also be controllable within a S[JE!EiﬂBd
tolerance.
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BAMBOD REINFORGED RAMMED EARTH

= A Rammed earth wall is erected over a bamboo reinforced

monolithic stone foundation, using a special T-shaped steel slip
form.

« The 3| inch wide wall sections are rammed continuously until the
final wall height is reached so that no horizontal shrinkage cracks ca
aceur.

= fach section is separated by a % inch 0ap to provide fo
independent movement during seismic activity.

Fr vertical bamboo rods act as
reinforcement for the wall sections. and together
with the gap give sufficient stahility against
horizontal loads created by seismic activity.

The bamboo is interconnected with the
reinforeement of the foundation as well as with the

ring hear that connects the tops of all the wall
sections.
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Embodied Energy
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GREEN BUILDINGS

Vineyard Rosidonce

Victoria, Australia



Rammed Earth Walls angling outward evokes
the impression of continuing into the landscape.

Cross ventilation is achieved throughout all the
areas, between the walls.

Center for Gravity Foundation HU

Center for Gravity Foundation Hall

Jemez Springs, New Mexico

Architects: H. Predock. J. Frane
Completion: 2003
Area: 279 m?

Vineyard Residence

Victoria, Australia
Architect: John Wardle Architects
Completion: 2002
Area: 400 m?

The thick Rammed Farth Walls act as thermal
CUmpOSitBS. keeping unwanted summer heat out during
the day and re-radiating it at night.

Cooling is achieved thru cross ventilation by opening the
sliding panels to the east and the entry doors to the west.

In the winter, heat is generated by geathermal water.




Jemez Springs, New Mexico

- Chapel of Reconciliation

Berlin, Germany

Architect: Reitermann + Sassenroth
Completion: 2000

Area: 313 m?

The interior is of oval shape. and is
delimited by a rammed earth wall 7.2m
in height and .Bm in thickness.

The Rammed Earth wall contains large
fragments of broken brick from the

former church, as well as gravel, which
together constitutes 90% of the

material. This CO -grained
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