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Method
A part of an auditorium was built up as a mockup in full-scale: 
• 12 m high wooden walls made of 4 mm plywood boards, 
• Non-combustible ceiling.
• 7 x 4 seat rows made of polyurethane foam (common for chairs and sofas) located in the corner
• The ignition package consisted of five 15 mm fibreboards with an area of 60 mm x 60 mm put in a 

plastic bag and soaked with 120 ml heptane.
• Ignition package located in two chairs in second closest position to the wall. 

Results
• Flames reached the ceiling after 02:10 (mm:ss). The fire at this time had 

only spread to a few seats. 
• At 02:30, flames had spread 4 m along each wall underneath the ceiling. 
• Temperatures were higher than 600 °C for a ceiling area of about 24 m2 

after just 4 minutes. 
• Temperature decayed after 3.5 minutes due to burn-out of the 4 mm 

plywood boards and the seats. 

Discussion
• The fire started in two polyurethane seats. A fire located next to a wooden wall corner could develop very fast. The temperatures under the ceiling was far higher than 

what is needed to ignite a combustible ceiling, and if the ceiling had been exposed as well, the ceiling had easily been ignited and contributed further to ignite the 
walls. 

• In the early phase of a fire, it makes little difference whether a wall is made of CLT or another wooden material; thus,  similar risk exist in a concrete building with a 
wooden cladding. 

• The fire had a quite short intense phase as the 4 mm plywood boards were rapidly consumed by the fire. In a real scenario, the thickness of a wooden wall will be much 
thicker, and thus not decay as fast.  A typical cladding material is 12 mm, while cross-laminated timber elements are normally 80 mm or thicker. 

• The fire spread predominantly due to the presence of the exposed walls and not due to a very aggressive fuel package. When the flames reached the ceiling, only a few 
seats were involved in the fire.  

Introduction
• Example of a real-life incident in a large compartment (15 × 28 m= 420 m2) with several 

surfaces of exposed wood and a high ceiling height (6 m)
• Fire started in a waste basket. 
• School gym not in use and thus no fire load on the floor. 
• Fully developed fire before the fire brigade started extinguishing despite a direct alarm. 
• Window and exit door blew open due to pressure increase after approx. 8 minutes.
• Peak intensity at 16.5 minutes. 

Learning points
• This fire demonstrates how a fire can develop rapidly in a large compartment with wooden surfaces, 

despite a high ceiling and minimal fuel on the floor. 
• The incident also revealed that a small waste basket fire could evolve to a fully developed fire 

despite: (a) an automatic alarm to the fire brigade, (b) negligible fuel load on the floor, (c) a high 
ceiling height, and (d) closed windows.

• Pressure build-up can be just as critical as temperature exposure in compromising window and door 
integrity early in a fire.

• The conditions in this fire with a low fuel load density, high ceiling, closed windows, and extensive 
combustible linings are relevant for large compartments (i.e., lobbies, halls, and reception areas). The 
fire showed rapid spread and intense external flaming, consistent with other large CLT compartment 
experiments, highlighting similar risks in non-combustible structures with exposed wooden cladding. 

Figure 7 – The fire started in a waste basket and the school gym was empty when the fire started. 
Figure 6 – A fully developed fire was reached despite automatic alarm to the fire brigade.

Figure 1 - Test setup

• There is a lack of really large CLT/wooden 
compartment experiments with exposed 
surfaces. 

• To date, there are only three test campaigns 
that are of approx. 100 m2 or larger. 

• All of the fires have developed fast, and 
some even beyond the ultrafast fire spread 
curve. 

• However, there is a question whether that 
will occur for large compartments with a high 
ceiling height. 

• The ceiling height of those tests range from 
2.5 m – 4.0 m, which is not representative for 
many types of buildings. 

Here, two examples are presented to highlight 
that a fire could develop fast also in large 
wooden compartments with a high ceiling 
height.

Figure 2 – Ceiling temperatures

Figure 3 - Test progression

Figure 4 – Simulation snapshot

Figure 5 – Comparison of ceiling 
temperatures (test vs simulations)

Introduction Example 1: Fire spread in a large wooden corner configuration

Simulation of auditorium fire (Example 1)

Test of auditorium fire (Example 1)

Example 2: Rapid fire spread in an empty school gym 
with large exposed wooden surfaces
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