
Structural Design for Rammed Earth and
Straw Bale Architecture

In recent years, there has been a growing interest in sustainable and
environmentally friendly construction methods. Two such methods that have
gained popularity are rammed earth and straw bale architecture. These
techniques not only offer durable and energy-efficient structures but also provide
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a unique aesthetic appeal. In this article, we will explore the structural design
considerations for rammed earth and straw bale architecture, showcasing their
benefits and showcasing their potential for sustainable housing solutions.

Rammed Earth Architecture

Rammed earth architecture is a technique that involves compressing a mixture of
clay, sand, gravel, and sometimes cement between temporary formwork. The
resulting walls are solid, load-bearing structures that provide excellent thermal
mass properties. The primary design considerations for rammed earth
architecture include stability, moisture control, and insulation.
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Stability

Stability is a crucial aspect of rammed earth construction. The structural design
must ensure that the walls can withstand vertical and lateral loads. By including
reinforcing elements such as steel rods or bamboo strips, the overall stability and
strength of the walls can be enhanced.
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Moisture Control

Proper moisture control is essential to prevent water damage and maintain the
structural integrity of rammed earth walls. Incorporating a damp-proof course and
adequate external protection, such as overhangs or coatings, can help prevent
water infiltration and moisture-related issues.

Insulation

While rammed earth walls possess excellent thermal mass properties, additional
insulation may be required in certain climates. Designers can incorporate
insulation materials, such as external foam boards or cavity walls, to enhance
energy efficiency and maintain comfortable indoor temperatures.

Straw Bale Architecture

Straw bale architecture involves using compressed straw bales as building blocks
for walls. This technique offers several benefits, including high insulation value,
low environmental impact, and ease of construction. When it comes to structural
design considerations for straw bale architecture, the key aspects to focus on
include load bearing capacity, moisture resistance, and fire safety.

Load-bearing Capacity

Straw bale walls may act as load-bearing elements if designed appropriately. A
robust structural frame, such as reinforced concrete pillars or timber beams, can
be integrated to distribute vertical and lateral loads. This ensures the structural
stability of the building.

Moisture Resistance

Straw bales are vulnerable to moisture, which can lead to rot and decay.
Therefore, proper moisture resistance measures must be incorporated. Using a



breathable lime or clay-based plaster system, along with a well-designed roof
overhang, helps protect the straw bales from moisture ingress.

Fire Safety

Straw bale walls, often incorrectly assumed to be highly flammable, can actually
exhibit considerable fire resistance when designed correctly. Plastering the straw
bale walls with fire-resistant materials, installing protective fire barriers, and
strategically placing sprinkler systems ensure adequate fire safety.

Rammed earth and straw bale architecture present incredible opportunities for
sustainable construction. By incorporating appropriate structural design
considerations, such as stability, moisture control, insulation, load bearing
capacity, moisture resistance, and fire safety, these techniques can not only
provide aesthetically pleasing structures but also promote energy efficiency and
environmental sustainability.
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Straw bale and rammed earth construction are enjoying a renaissance around the
world, but builders and engineers need help with the practical details of design
and construction. Buildings of Earth and Straw is written by structural engineer
Bruce King, and provides technical data as well as construction guidelines.
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