
December 10, 2018 
 

 
 

 

Construction Concerns: Char as Fire Protection   
 
December 10, 2018  

By Gregory Havel 

For www.fireengineering.com                     Photo by author 
 
 
For more than a century, it has been proposed that a layer of char on the surface of 
heavy timbers acts as insulation and will slow or prevent further burning of the wood. 
This proposal was questioned by Francis Brannigan in 1971 and 1982 in the earliest 
editions of his (and its other authors) book Building Construction for the Fire Service. Yet 
buildings of wood construction, whether of heavy timber, wood frame, or lightweight 
wood structural components continue to burn and are destroyed by fire. If there were 
merits to this proposal, spectacular photos and videos of these fires would not appear as 
often as they do on televised news broadcasts or on the Internet. 
 
This proposal is again being used by the people who today promote the use of “mass 
timber” in construction, which includes glulams, “cross laminated timber [CLT],” “nail 
laminated timber,” and other variations.   
 
The U.S edition of the Cross Laminated Timber Handbook is free to download from   
https://www.thinkwood.com/products-and-systems/clt-handbook. It is distributed by the 
American Wood Council, the Wood Products Council, and other organizations and 
government agencies. It restates this proposal in Chapter 8, “Fire Performance of Cross 
Laminated Timber Assemblies.” However, it states in the later sections of Chapter 8 that 
in the full-scale fire compartment tests in a test building of CLT construction, the walls, 
and ceilings of the test rooms were protected with gypsum drywall board. 
 
Char may be an insulating material, but only when it has been cooled to the ambient 
temperature and isolated from the fire which created it from wood. 
 
Since char is mostly carbon (fuel) and ash, it can be easily ignited. If it were not, 
charcoal would not be such a popular fuel for outdoor cooking. 
 
I propose that char on the surface of wood that is still burning is not an insulator; rather, 
it is still fuel at or above its ignition temperature and is part of the combustion process. 

http://www.fireengineering.com/
https://www.thinkwood.com/products-and-systems/clt-handbook
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As the wood timbers; load-bearing laminated columns, beams, and laminated walls and 
floor panels; and other structural members continue to char, more of the cross section of 
the load-bearing wood will be replaced by char, which has little strength, either 
compressive or tensile. Eventually, enough wood will be converted to charcoal and 
combustion gases (water vapor, carbon dioxide, and others) that the safety factor of the 
structural members will be burned away, leaving that part of the building subject to 
structural collapse (photo 1). 
 

 
 

(1) 
 

 
If a layer of char had the insulating value that is proposed by the advocates of 
renewable, sustainable, and “green” construction materials and methods, campfires and 
fireplace fuel sets using logs would self-extinguish after a short time because of the 
proposed insulating value of the char formed by combustion. Yet, anyone who has ever 
enjoyed these fires will recognize that these pieces of wood, with large cross-sectional 
dimensions, will burn until they are completely consumed or unless someone intervenes 
by applying water or another extinguishing agent to the fuel. 
 
The officials and organizations that develop and revise building and fire codes have 
accepted, as fact, the proposal that a layer of char on heavy timber acts as an insulator, 
despite the history of serious fires in buildings of heavy timber construction. To preserve 
the lives of the future generations of occupants of these new mass timber buildings as 
well as the lives of future generations of firefighters who will respond to fire alarms in 
these buildings, today’s fire service must insist that any building of heavy timber or mass 
timber construction must provide the following: 
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• A fire-resistive material like gypsum drywall board over the surfaces of any heavy 
timber or mass timber components exposed in any room or means of egress 
from any building that uses these structural components and construction 
methods. This requirement would permit a room contents fire to burn longer 
without involving combustible structural members. 

• A working automatic fire sprinkler system meeting the requirements of National 
Fire Protection Association (NFPA) 13, Standard for the Installation of Sprinkler 
Systems, rather than NFPA 13R, Standard for the Installation of Sprinkler 
Systems in Low-Rise Residential Occupancies. This requirement would allow fire 
sprinklers to discharge water on a room-and-contents fire to control it until the 
arrival of firefighters or even to extinguish it before the fire had grown enough to 
char and involve large-dimension structural members.   

• As in many life-safety systems, redundancy is the key. The presence of gypsum 
drywall board to protect the structural members from ignition, combined with the 
presence of an automatic fire sprinkler system to control or extinguish the fire, is 
a better assurance that the fire will be confined to its room of origin on arrival of 
firefighters than either alone. There is similar redundancy in the requirement for a 
backup power supply (batteries or a generator) for fire alarm and smoke detector 
systems, for fire department connections on automatic fire sprinkler and 
standpipe systems to supplement the city water supply, for multiple means of 
egress from every level of a building rather than a single stairway, for portable 
fire extinguishers in commercial kitchens that are compatible with the 
extinguishing agent used in the extinguisher systems in the hoods and ducts over 
the kitchen appliances, and for multiple safety controls and pressure relief valves 
on heating and power boilers. 

 
These requirements are needed, whether the mass timber building is of low-rise or high-
rise construction, as is proposed for New York City, Milwaukee, and Chicago. 
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MORE CONSTRUCTION CONCERNS 

 

Foundations, Part 2 

Foundations, Part 1 

Concrete Reinforcement 

https://www.fireengineering.com/articles/2018/10/construction-concerns-foundations-part-2.html
https://www.fireengineering.com/articles/2018/10/construction-concerns-foundations-part-1.html
https://www.fireengineering.com/articles/2018/09/construction-concerns-concrete-reinforcement.html
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Greenhouses 

Responsibility 
Curtain Wall Fire-Stopping 

Complacency and Building Design 

Thermal Breaks 

Galvanic Corrosion 

Corrosion Protection in Dry-Pipe Systems 

Corrosion 

 

https://www.fireengineering.com/articles/2018/09/construction-concerns-greenhouses.html
https://www.fireengineering.com/articles/2018/08/construction-concerns-responsibility.html
https://www.fireengineering.com/articles/2018/08/construction-concerns-curtain-wall-fire-stopping.html
https://www.fireengineering.com/articles/2018/07/construction-concerns-complacency-and-building-design.html
https://www.fireengineering.com/articles/2018/06/construction-concerns-thermal-breaks.html
https://www.fireengineering.com/articles/2018/06/construction-concerns-galvanic-corrosion.html
http://www.fireengineering.com/articles/2018/05/corrosion-protection-in-dry-pipe-systems.html
http://www.fireengineering.com/articles/2018/05/corrosion-protection-in-dry-pipe-systems.html
http://www.fireengineering.com/articles/2018/05/construction-concerns-corrosion.html

