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16.5 Fire Dynamics 

The consideration of the additional fire load by structural timber  appears to be more complex than the 

design following standard fire. The main reason is that as the combustion behaviour of structural timber 

comprises: (1) the creation of the char material and (2) the combustion  of the char material in a second 

step. While the first step is temperature depending, the second step is significantly correlated to the fire 

exposure of the surfaces including the availability of oxygen. Consequently, the char layer may be activated 

in a later phase when the movable fire load (interior) is already consumed. This behaviour can be described 

by a time-depending heat release rate provided by the timber structure . Because of the delay of the 

char combustion, the duration of the fire may extend significantly. Recent research results show that the 

heat release  by various CLT products appear to be similar (see STA/CLT Special Interest Group project 

results; LINK) which supports the consideration of CLT as “one building material” despite the fact that this 

characteristic is not covered in a CWFT7 document. 

16.6 Load bearing resistance 

In contrast to the certain characteristics of CLT (density, heat release) the load-bearing resistance (and the 

stiffness) of CLT products are different for equally thick products and are highly depending on the layup 

(numbers, individual thicknesses). Consequently, in fire, different layers will be affected by charring and 

heating. In general, the calculation can be done following advanced models8,9 simplified design models9, or 

tabulated data9. The dependency on the product layup requires the individual consideration of charring 

and heating and limits the exchangeability of results and products: whenever a product choice is revised, 

the validity of the results have to be checked by a specialist. 

16.7 Design for the separation function 

In fire, construction elements may provide fire resistance with respect to the functions integrity “E” (tight 

construction) insulation “I”. Depending on the components function, these functions need to be verified by 

testing or calculation. While the determination of the insulation function can be done according to 

simplified and advanced rules based on the prediction of the conduction through a (multi-layered) 

construction, the integrity has to be verified by means of fire resistance tests or design rules derived 

therefrom. When construction are designed following validated guidance, it can be assumed that the 

verification of the insulation function covers also the components integrity. Annex E of EN 1995-1-2 can be 

                                                             

7 Classification without further testing (further information LINK) 

8 Included in EN 1995-1-2:2002 

9 Included in the draft for revision EN 1995-1-2; publication expected for 2025 after European approval process 
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applied for CLT assuming a single or multi-layer board assembly. Alternatively, thermal simulation by Finite 

Element Analysis can be applied. Further guidance can be taken from public available test data (e.g. 

www.dataholz.eu), their background reports and European national Annex documents of Eurocode. 
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17 Annex M – Methods 

17.1 Compartment fire model with exposed timber surfaces 

The key of the analysis presented in this document is the determination of the energy balance between the 

exterior, the compartment and the compartment enclosure. The consideration of the compartment 

enclosure comprises the thermal absorptivity and the contribution of the combustibles elements to the fire 

dynamics. The realisation of the energy balance was achieved by the use of a zone-model and the model 

for the Timber Charring and Heat Storage (TiCHS-model) as add-on. The TiCHS-model predicts the thermal 

modification of the structural timber with seven modelled elements. In the model, the energy source is 

considered, which is released partly directly during pyrolysis and partly directly via the decomposition of 

the previously created char layer. Thus, the (temporary) energy storage in the char layer and the (delayed) 

heat released from the char layer is modelled. The model considers the fire exposure (i.e. the thermal 

exposure comprising the radiation and gas temperature and the gas characteristics comprising the oxygen 

concentration and the gas movement) to predict the contribution of structural timber to the fire dynamics 

in the compartment.  

The method is published as a peer-reviewed, open access scientific paper in the Open Engineering Journal 

(LINK: https://doi.org/10.1515/eng-2021-0043). The document is copyright protected. The document is given in the 

following (18 pages). 
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