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Objectives
• Share initial data, fire testing, and characteristics of 

earthen building materials

• Learn about OSFM work on fire resilience and nature-
based solutions.

• Find opportunities for collaboration to advance earthen 
building as part of state-wide fire response strategy.

• Consider code recommendations to increase Californians' 
access to additional fire-resistant building materials.



SGC LCI OTHER

• Upcoming Long-Range 
Planning: Environmental 
and economic goals

• Upcoming Bioregional 
Planning: Advance 
nature-based solutions 

• Wildfire And Forest 
Resilience Action Plan 
(2021): Fire Adapted 
Communities Work 
Group.

• SB 732 (2008): 
Statutory mandate

• Council Priority 3: 
Housing, Climate, 
Equity (Housing as a 
Climate Strategy)

• AB-1757 (2022): Natural 
Working Lands, in line 
with EO to advance 
nature-based solutions

• CARB Scoping Plan 
(2022): Carbon 
sequestration strategies

• State Climate 
Adaptation Strategy 
(2021): Advance nature-
based solutions

• Title 24 Part 7 
Update (2025)

Why We’re Here
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Earthen Building Materials

PHOTOS
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Monolithic Adobe (Cob)

• Among the most fire resilient materials on earth.

• A mixture of dense packed clay, straw, sand, and water, 
which acts as the load-bearing structural wall.

• Clay entrains straw to make it extremely fire resistant, 
aided by exterior clay or lime plaster finish. Vitrifies 
when exposed to high heat. 

• Fully monolithic, fire-resistant, non-toxic wall.

• Seals well across joints and does not lose strength 
when heated. 

• Can be retrofitted over existing siding to increase 
ignition resistance (further study needed).
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Monolithic Adobe (Cob)
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Hemp-lime 
• Non-load bearing bio-composite insulation 

material infill made of hemp hurd (shiv), water, 
and lime. 

• Two applications: sprayed or assembled in 
blocks. 

• Finished with lime or clay plaster, creating 
fully fire-resistant, non-toxic wall.

• High silica content in hemp fiber is naturally fire 
resistant. 

• Good for both new construction and retrofits.
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Hemp-lime 

10



Strawbale
• Straw from wheat, rye, oats, rice, or barley 

used as load-bearing wall or infill in a wood 
frame. 

• Finished with lime, cement, or clay 
plaster, creating a fully fire-resistant, non-
toxic wall.

• Dense-packed straw, tied into bales, creates 
an anaerobic environment and retards flame 
spread. 

• Like heavy timber, chars when burned to 
minimize further combustion.

• Can be deployed as modular wall panel 
system. 
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Strawbale
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Light Straw Clay
• Been used in Europe and Asia for thousands of 

years, US since 1990s.

• Non-load bearing insulation infill material made of 
loose straw coated with liquid clay (clay slip). 

• Packed into forms and finished with non-
combustible lime or clay plaster.

• Untested but fire resistance similar to cob and 
strawbale. Non-toxic, no off-gassing, low flame 
spread.

• Can be finished in a variety of materials, including 
wood and metal, provided there is an air gap for 
moisture control.

• Excellent for new construction or retrofits.
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Fire Testing Data

Material Details ASTM E119 ASTM E84

Monolithic Adobe 10” thick wall
Unfinished

2-HR rated 
(2021)*

Hempcrete 12” thick wall
1” lime plaster EF

1-HR Rated 
(2024)

Class A (2020)
FSI = 0
SDI = 0

Strawbale 15” x 18” x 36” bales 
1” cement plaster EF

2-HR rated 
(2006)

Class A (2000)
FSI– 10
SDI – 350

Light Straw Clay 2-HR** 
(untested)
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*Tri-density wall. For 45 to 90 pcf.
**Light Straw Clay has yet to be fully tested but would likely have similar performance to cob. 

Hempcrete ASTM E119 Fire Test – Intertek Facility in York, PA (2024)



Fire Testing Data
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Monolithic Adobe 
ASTM E119  Test – 
ICC testing facility 
in Bryan, TX (2021)
Source: Art Ludwig 

@ Oasis Design



These materials also have multi-benefits that go well beyond fire resilience.

Carbon 
sequestration

Abundant

Reduces 
energy loads

Seismic 
Performance

Thermal 
performance

Improves IAQ
Fast growing 

“rapid 
renewable”

Locally 
available

Multi-Benefits

Carbon 
Markets
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Biodegradable

Inexpensive

Can reduce 
use of high 

carbon 
materials

Can reduce 
demand for 

wood

No waste

Moisture 
control

Minimal waste



Code & Precedent: CA & US

New Mexico Earthen  Building 
Code (1991)

Pima County, AZ Earthen 
Building Code (2012)

28

Material IRC Adoption CRC Adoption

Monolithic 
Adobe

2021 Appendix U
2024 Appendix BK

2025 - TBD

Hempcrete 2024 Appendix BL 2025 - TBD

Strawbale 2015 Appendix S 
2024 Appendix BJ

2019 Appendix AS*
2025 Appendix AS*

Light Straw Clay 2015 Appendix R
2024 Appendix BI

2025 - TBD

*adopted for mandatory state-wide use



Code & Precedent: Global

New Zealand Earthen 
Building Code: NZS 4298 

(1998)

Earthen building codes have been in place in other parts of the world for decades, 

building on millennia of practical knowledge. 

Australian Earthen Building 
Code: HB 195 (2002)

Zimbabwe Earthen Building 
Code: SADC ZW HS 983 

(2014)

UK Rammed Earth 
Construction Guidelines 

(2004)
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CA History of Earthen Building 
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Mission Carmel Church in Carmel, CASerra Chapel, Mission San Juan Capistrano. Built 1776. Oldest adobe (brick) 
structure in CA.



Earthen Building Can Be This:
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But Also This:
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A rammed earth house in Arizona
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Public Safety Complex in Dublin, CA: police and fire department headquarters featuring strawbale walls

Case Studies



34A multi-family hempcrete housing project in UK

Case Studies
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A cob house in New Zealand

Any good CA case 
studies?

Case Studies
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LILAC - A modular strawbale affordable co-housing permaculture community in the UK. Combined stores 1,080 tons CO2e

Case Studies
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A strawbale modular panel system (Modulina) in Lithuania

Case Studies



Case Studies
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A strawbale house in Sonoma



• Do you have any prior experience with buildings made of these 

materials?

• What questions or concerns do you have about their viability as 

a fire safety strategy? 

• Are there additional tests that you would like to see conducted? 

• What potential do you see for them to be adopted into current 

model codes through the normal processes? 

• What opportunities or obstacles do you foresee with their 

inclusion as a listed ‘product’ in the WUI Handbook? 

Discussion
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Thank you
Justine Massey – justine.massey@sgc.ca.gov

Chris Fano – christopher.fano@lci.ca.gov
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Support from:

Michael Maguire: LCI

Anthony Dente – Verdant Structural Engineers

Art Ludwig – Oasis Design

David Eisenberg – DCAT

Martin Hammer – Architect 

Ben Loescher – LMA Architects
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