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Gavle, Sweden, City Fire 10 July 1869
13 000 people lost their homes
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Fire resistance - temperature curve
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Exposed timber
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Fire Safety Challenges of Tall Wood Buildings — Phase 2: Task 3 -
Cross Laminated Timber Compartment Fire Tests

Fire Protection Research Foundation, the National Research Council
Canada and the National Institute of Standards and Technology




« Geometry and ventilation
« EXxposed surfaces
« Type of glue and thickness of lamellas

Duration of fire exposure

CHAR FALL-OFF CHARFALL-OFF CHARFALL-OFF CHARFALL-OFF
BEFORE THE ADHESIVE LINE AT THE ADHESIVE LINE AFTER THE ADHESIVE LINE WITHIN THE CHAR LAYER
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Figure 2.Debonding - the difference between char fall-off and delamination, and failure description at the bond line

DELAMINATION

TYPE OF BONDING FAILURE:
T -Tmber [vsble splinters)
AT - Adhesive - imber interface
A - Adhesive [loss of cohesion]
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Coli¢ A. (2021) International Master of Science in Fire Safety Engineering Thesis: Study of

the char fall-off phenomenon in cross-laminated timber under fire conditions.
R E D DOI:10.13140/RG.2.2.10704.84480



https://www.researchgate.net/profile/Antonela-Colic
http://dx.doi.org/10.13140/RG.2.2.10704.84480

Fire spread
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F i re S p re a d - fa c a d e Barking fire - 2019 Grenfell fire - 2017 Milano fire - 2021
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Exposure from mass timber compartment fires to facades
I r e S p re a - x e r n a Johan Sjéstrém, Daniel Brandon, Alastair Temple, Emil Hallberg, and Fredrik Kahl

RISE Report 2021:39
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Duability aci to Fire Performance
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Fire spread - Exter
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Exposed timber internally

* Fire compartments
* Penetrations
* Openings (doors, windows, shafts)
« Joints
* Loadbearing capacity
« Length of fire exposure

Temperature
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Summary Report Fire Safe implementation of visible mass timber in tall buildings —
I r e S p r e a — C a v I I e S compartment fire testing Daniel Brandon RISE Report 2020:94
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Fire spread - cavities
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Summary Report Fire Safe implementation of visible mass timber in tall buildings —
I r e S p r e a — J o I n S compartment fire testing, Daniel Brandon RISE Report 2020:94

 Movement over time.
« Document the protection during built.
* Inspect and maintain protection.

RED

FIREWENGINEERS



Wiesner F., Bisby L.A., Bartlett A.l, Hidalgo J.P, Santamaria S., Deeny S., Hadden R.M. (2019), Structural capacity in fire of laminated timber elements

B u r n O u t 7 in compartments with exposed timber surfaces. In: Engineering Structures, vol. 179, pp. 284-295. https://doi.org/10.1016/].engstruct.2018.10.084
-

* Tested 90 min in according to fire curve
* Measured temperature during 330 min
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During construction
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For some (predominantly combustible)
construction methods, compliance with
building regulations alone might have
little relevance to a building’s insurability

RISCAuthority UK /Insurance challenges of massive timber construction and a possible way forward,
Revision 1.0 January 2022



Insurance recommendations
Sweden

> 4 storeys 8 storeys + 16 storeys
OFFICE RESIDENTIAL OFFICE RESIDENTIAL OFFICE RESIDENTIAL
EN 12845 EN 16925 EN 12845 EN 16925 EN 12845 EN 12845
Automatic sprinkler system Residential sprinkler system Automatic sprinkler system Residential sprinkler system Automatic sprinkler system Automatic sprinkler system
EN 12845
R E D Automatic sprinkler system
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. .
w' th o Ut sp rl n kl e rs Andrew Buchanan, Birgit Ostman, 2022, Fire Safe Use of Wood in Buildings: Global

Design Guide, CRC Press https://doi.org/10.1201/9781003190318

Maximum number of storeys with load-bearing
timber structure in residential buildings

0-2 3-4 5-8 > 8 incl no limit New Zealand



https://doi.org/10.1201/9781003190318

Andrew Buchanan, Birgit Ostman, 2022, Fire Safe Use of Wood in Buildings: Global
Design Guide, CRC Press https://doi.org/10.1201/9781003190318

With sprinklers

Maximum number of storeys with load-bearing
timber structure in residential buildings

(fhs
United States

R}

3-4 5-8 > 8 incl no limit New Zealand
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https://doi.org/10.1201/9781003190318

Andrew Buchanan, Birgit Ostman, 2022, Fire Safe Use of Wood in Buildings: Global
Design Guide, CRC Press https.//doi.org/10.1201/9781003190318

Without sprinklers With sprinklers

Load-bearing
structure

Exterior
applications
- facades

Interior
applications

R E D 1-2 3-4 5-8 >8 incl no limit
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https://doi.org/10.1201/9781003190318

To conclude

« Due to potential serious consequences, the risk of a fire in a timber building
has to be mitigated and consideration must be taken of both:
- Small fires (fire spread In cavities)
- Large fires (extended fire duration and fire spread)

« Many factors influence fire behaviour.

* Reducing fire growth and the potential involvement of timber structures in a
fully developed fire is the most effective fire safety measure.
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Carl Pettersson
+46 703 103 332
carl.pettersson@redfireengineers.se
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