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Homes to Schools - Straw Bale Buildings - Reduce
Cost, Energy Use and Offer Healthy Environment

In the U.S., straw bale construction is being used for much more than just homes.
There are schools, libraries, public, industrial and commercial buildings, wineries and
more, being built with this system. And there are building codes in some states
including Arizona, California, Colorado, Oregon, New Mexico, and Texas. In addition,
straw bale building is growing in popularity in Canada, many parts of Europe, China,
Australia, New Zealand, and parts of South America and Africa, among others.
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Beauty is Essential

Beauty is important because we take care of things we love and don't tend to care for
things we don't. There isn't much lovable about a lot of our modern buildings. And
beauty is something that most modern materials and building systems fail to
accommodate or accomplish easily or affordably. Putting the craft and art back into
building is an important part of shifting toward more sustainable building practices.
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An earth-plastered straw bale wall
Passed the 1-hour ASTM E-119
Full-Scale Fire Test with Hose
Stream Test, and a Cement/Lime
Stucco-plastered bale wall
passed the same 2-hour fire test.

Test results are available at:
www.ecobuildnetwork.org as is an
online video about this testing at:
www.ecobuildnetwork.org/firemovie.htm

We have been involved in carrying out a variety of structural and other tests of straw
bale wall systems including fire testing. In the wall shown here, an earth-plastered
bale wall assembly passed a one-hour ASTM E-119 Full Scale Fire Test with Hose
Stream Test in an accredited testing laboratory in Texas. We know that were it not for
an unsealed crack in the plaster on the exterior side of the wall, this wall likely could
have passed the two hour test as its cement-plastered counterpart did during this
same testing program. It is worth noting that here in Israel, a similar earth-plastered
bale wall system passed the Israeli 3-hour fire test. Test results and a video of the
testing we did can be found at the website of the Ecological Building Network
(www.ecobuildnetwork.org).
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Great Resources

Two excellent books:
Making Better Concrete &
Design of Straw Bale Buildings
at Green Building Press:
www.greenbuildingpress.com

The best technical book currently available on straw bale construction is the Design of
Straw Bale Buildings by Bruce King, which can be found at
www.greenbuildingpress.com. This book is a compilation of the most current testing
results and design information available at the time of its publication about 2 years
ago - is well written and comprehensive. Bruce has also produced an excellent book
on high volume fly ash concrete - a way to displace a lot of the portland cement in
concrete with this waste product of burning coal.
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Back to Earthen Building

Though there are some existing standards for
earthen building in some countries, they are not
widely used or recognized in many places.
DCAT initiated a process to develop new U.S.
standards to reverse the trend making earthen
building illegal in developing countries.

New Zealand standards for
both non- engineered and
engineered earth buildings,
and French standards for
compressed earth blocks.

Though there are some existing standards for earthen building, there have not been
any international standards and most of the newer ones require a higher level of
engineering and technology both in the testing of materials and in the building
systems themselves than many people in developing countries can afford or have
access to.
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ASTM Earthen Building Standards

About 8 or 9 years ago, I started hearing from more and more people that earthen
building was being made illegal in many developing countries because it was viewed
as unsafe and a poverty material. At the same time, wealthy people in the U.S. and
elsewhere were building beautiful buildings of adobe and rammed earth, though in
many places they struggled to get their buildings approved by local building
authorities. Knowing that these materials and building systems were in need of
incremental improvement and better design and detailing, not abandonment, and that
they usually had a much smaller environmental impact and provided greater comfort
and beauty as well, I started thinking about what could be done. I thought if we could
create new, appropriate standards for earthen building in the U.S., you could take
those standards anywhere in the world and say "If these are inferior, unsafe building
methods, why would the United States have just created new standards for them?"
For five years I served as vice-chair of an ASTM (American Society for Testing and
Materials - a standards organization) sub-committee on sustainability for buildings
and led the effort to create such new standards. We had to stop doing that work
because of lack of funding, but it has been resumed under the guidance of our
colleague, Bruce King of the Ecological Building Network (www.ecobuildnetwork.org)
and hopefully the new standard will be completed by the end of the year. It is hoped
that shortly thereafter, work will begin to turn this into an ISO standard so it will be
available internationally. This will be a huge step forward.
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www.iccsafe.org/igcc/index.html

We're hoping to include an updated straw bale
building code as an appendix chapter and
reference the new Earthen Standard in the new
International Green Construction Code.

I am on a new committee developing a green non-residential construction code to be
part of the 2012 set of International Codes (U.S. codes, actually, of course). We have
introduced a modified and updated version of the California straw bale construction
code hoping to have it included possibly as an appendix chapter and also hope to be
able to reference the new earthen building standard in this code as well.
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www.biomimicry.net

Nature as Design Guide and Inspiration

www.asknature.org 

And finally, I'd like to talk about the concept of biomimicry - studying and learning how
natural systems work and how nature builds things. There is a wonderful book by
Janine Benyus called Biomimicry and a couple of great websites -
www.biomimicry.net and www.asknature.org which explore how people are learning
from nature, not to manipulate it but to emulate the principles of natural systems to
achieve benefits without the harm that so typically accompanies our human systems.
The lizard shown here never drinks liquid water - it harvests water directly out of the
air by virtue of the micro structure of its scales. And the termite mound in the lower
right corner is equally amazing…
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Natural Ventilation has a Natural History

Termite mounds maintain very tight temperature
and humidity control with no mechanical equipment,
design professionals or utility bills…

These tiny insects, with tiny brains, build these large passively heated and cooled and
ventilated structures that maintain tighter temperature and humidity control than most
of our modern buildings and they do it with mud and no electricity, engineering
professionals or equipment. We have much to learn and it is in this process of
understanding and rethinking human systems to function in harmony with natural
systems that the greatest hope lies for truly sustainable buildings.
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“For too long we have judged our innovations by whether
they are good for us, which has increasingly come to mean
whether they are profitable. Now…we have to put what is
good for life first, and trust that it will also be good for us.
The new questions should be “Will it fit in?,” “Will it last?,
and “Is there a precedent for this in nature?” If so, the
answers to the following questions will be yes:
Does it run on sunlight?
Does it use only the energy it needs?
Does it fit form to function?
Does it recycle everything?
Does it reward cooperation?
Does it bank on diversity?
Does it utilize local expertise?
Does it curb excess from within?
Does it tap the power of limits?
Is it beautiful?”        - Janine Benyus

Nature as Design Guide and Inspiration

From her book, Janine Benyus talks about what we have been focused on and the
new questions we need to be asking. This is the essence of a new ethic of
responsibility for how humans move forward and begin to design the systems and
communities that will support us and all the future generations of all species - who will
inherit the legacy of what we do now. Can we begin to develop the same kind of
codes that nature uses? The ones that produced us and all the magnificent living
systems around us? Shall we begin?
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And, Finally, Remember…

The way to subvert the dominant paradigm
is to have more fun than they do…

and make sure they know it!

And this may be the most critical piece in the puzzle of how we create the changes
we need today- we need to nurture our spirits and find joy in the work…so remember,
the way to subvert the dominant paradigm is to have more fun than they do and make
sure they know it!
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www.dcat.net/resources/index.php 
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Thank you!




