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Following summary gives an overview of fire tests, research studies and fire incidents where bio 

based building materials (BBBM) have been involved with respect to observations and results about 

the potential contribution of bio based building materials to the fire scenario. 

This documentation aims to help in understanding the influence of BBBM in each stage of the fire 

and to an overall fire safety.  

This knowledge is needed to quantify the risk in using BBBM and in order to add or develop passive 

and/or active measures to guarantee fire safe buildings. 

The potential influences can be summarised as follows and are derived from the table below: 

 the presence of BBBM increase the smoke production rate and most dominant in under-

ventilated scenarios or smouldering fires the production of toxic gases, in particularly in the 

early stage of fire, 

 combustible linings can lower the time to flash over, 

 the presence of combustible linings can increase the fire severity and heat release, but does 

not necessarily lead to increased peak temperatures in fully developed fires, the influence 

is less pronounced if only the ceiling or a single wall is unprotected, 

 the contribution of combustible linings can postpone the decay of fire, however self-

extinguishment may also possible even combustible linings are present 

 multiple flash overs may cause if delamination of unprotected CLT or falling down of a 

protection lining occur, 

 intense flaming combustion outside the windows may occur in ventilation controlled 

compartment fires  

 a thread for rapid fire spread and large fire incidents within the erecting phase of building 

exist, in particular for light timber frame structure when protective lining is not in place 

However, several projects in recent years have shown, that considering these potential influences 

adequate within the design process fire safety will be reached even if bio based building products 

are used. A further detailed description about measures to exclude and compensate these potential 

influences will be part of further publications within the COST action FP1404..  

 



   

 

Country 

(Date) 

References Type of fire 

(real/ fire test) 

Real Fire Full Scale fire test Potential contribution of BBBM to fire behaviour 

 Building Compartment Building Compartment 

SE Karlsson et al. (1992) Analysis of 24 fire tests 

with different lining 

materials 

   ✔ 
• for combustible linings compartment 

temperatures under the ceiling in pre flash 
over fires can be determined by multiply 
following equation by factor 2  

 

USA Tewarson (2002) ASTM E2058 fire 

propagation apparatus 

tests with respect of 

combustion efficiency and 

toxic hazard of materials 

    
• under ventilated combustion (equivalence 

ration >1) result in excessive production of 
toxic gases e.g. CO 

UK (1995) Lennon et al. (2000) 

Bullock et al. 

“TF2000 project” 

Fire test of a 6-storey 

residential building 

  ✔ ✔ 
• fire and smoke spread via egress route,  
• timber structure of the stair and shaft 

contributed to the fire event (insignificant) 

A(< 1999) Dowling et al. (1999) 

Wade (2001) 

ISO 9705 and room / 

corridor tests with 

different lining materials 

   ✔ 
• plywood lining reduced time to flash over 

and increased heat release and smoke 
production  

• ISO 9705 room:  
wall + ceiling (125s), wall only (163s), ceiling 
only (400s) 

CH (1999) Maag et al. (2000) 

Frangi (2005) 

Timber frame 

compartment fire tests 

  ✔ ✔ 
pre flashover: 

• no contribution of combustible linings in 
sprinklered compartment 
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“wooden modular 

hotels” 

with different linings (pre- 

and post-flashover) 

post flashover: 

• rapid flashover, combustible lings increased 
fire plume outside the window, no 

significant temp. differences 
• rear ventilated caps in combustible façade 

will contribute to an increased fire spread 

JPN (2000) Kagiya et al. (2002) Fire of a large glulam 

gymnasium 

✔    
• Flashover in a large enclosure 

FI (2002) Hakkarainen (2002) 

 

Four compartment fire 

tests with different linings 

   ✔ 

 

• no increase in compartment temperature  
• release of additional pyrolysis gases and 

increased fire plume (heat flux) in front the 
façade 

• extension of the phase of the fully 
developed fire (delay of the decay phase) 

GER (2004) Hegemann (2004) Full scale test to evaluate 

the influence of 

combustible linings 

   ✔ 
• extended fire duration and larger fire plume 

outside the window within the compartment 
with combustible linings 

UK (2006) Schneider et al. (2007) 

Bregulla et al. (2010) 

“Colindale fire“ 

Fire in Beaufort Park 

building site of a large 

timber frame building  

✔    
• fire protection lining and separating 

elements only partly finished - allowed a 
rapid fire spread, size of the fire 
uncontrollable for fire service 

JPN (2006) Frangi et al.  (2008) Full scale fire tests of 

compartment fires 

  ✔ ✔ 
• Excessive burning outside window after 

lining failed 
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GER (2006) Winter et al. (2009) Full scale fire tests to 

evaluate flame spread 

mechanism in timber 

buildings 

  ✔ ✔ 
• continuous gaps and voids in contact with 

combustible materials promoted the spread 
of fire 

AT (2010) Feuerwehr Salzburg 

(2010) 

"Brand Stabauergasse 

Salzburg“ 

Fire in 3 storey timber 

frame apartment building 

✔    
• fire spread via eave within an unseparated 

roof structure 
• Smoldering fires within void cavities 

CAN (2011) Sherlock et al. (2011) Fire in the “Remy” housing 

project in Richmond 

Canada, timber frame 

structure with 81 units 

under construction 

✔    
• rapid fire spread, buildings were fully 

engulfed by flames when fire service arrived 
• wood contributed to the severity of the fire 

(citation chief of fire & rescue service) 

JPN 

(2011-2013) 

Hasemi et al. (2014) 

Suzuki et al. (2016) 

  

Fire tests of a 3-storey 

wooden school building 

(3 tests) 

  ✔ ✔ 
• rapid fire spread by ejected flame 
• severe heating to structural timber elements 

• charring rate of timber column in natural fire 

JPN 

(2011-) 

 

Watanabe et al. (2015) 

Naruse et al, (2015) 

Full scale fire tests of 

compartment fires 

   ✔ 
•  
• floor area, opening, location and surface 

area of wood 
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AUS (2011) England et al. (2011) Literature review, risk 

assessment and fire tests 

   ✔ 
• no difference in the fire tests between 

compartments with lined steel and timber 
studs found 

• estimations about a maximum increase in 
the fire load due to the light timber frame 
between 4 – 20% 

SE 

(2013) 

Östman and Stehn, SP 

Rapport 2014:07 

Fires in a residential 

timber building 

✔    
• fire growth via cavity of walls after initial fire 

CAN (2012) McGregor (2013) Fire tests in protected and 

unprotected CLT 

compartments  

   ✔ 
• initially unprotected CLT or when protective 

lining failed - panels contributed to the fire 
intensity (heat release) and duration 

• increased fire growth rates, with reduced 
time to flash over for unprotected CLT 
compartment tests 

• extended fire duration, delay of decay and 
“second flash over” if delamination of layers 
occurred 

UK 

(2014) 

BBC (2015) Fire in a university building 

site 

✔    
• large timber frame building unprotected, 

under construction 

Literature 

review 

(Multi-

Contries) 

Brandon and Östman, 

(2016) 

Summary of several full 

scale fire tests of 

compartment fires 

  ✔ ✔ 
• opening, fire source  and types of interior 

linings 
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