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SAFIR®

Description of SAFIR®

SAFIR is a computer program that models the behavior

of building structures subjected to fire. The structure

can be made of a 3D skeleton of linear elements such as

beams and columns, in conjunction with planar elements

such as slabs and walls. Volumetric elements can be used

for analysis of details in the structure such as

connections. Materials such as steel, concrete, timber,

aluminum, gypsum or thermally insulating products can

be used separately or in combination in the model.
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Process in a SAFIR analysis

1. Thermal attack from the fire is an input

2. SAFIR computes the evolution of the

temperatures in the sections

3. Then, SAFIR computes the mechanical

response of the structure at elevated

temperatures, taking into account the

thermal elongations as well as the reduction

of strength and stiffness in the materials
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SAFIR is widely used in the structural 
fire engineering community

• Licensed software

• Academia

• Industry and design offices 

SAFIR®
in the world

300+ licenses sold
43 countries
5 continents

Nonlinear finite element 
software for structures 

in fire
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Applications for buildings

JTI Headquarters (INGENI SA) Four Pancras Square (Trenton Fire) NZ International Convention Center (Holmes)

https://holmesanz.com/perspectives/post-fire-investigation/

https://holmesanz.com/perspectives/post-fire-investigation/
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Applications for other structures

Wilsdorf bridge in Switzerland (MP Ingenieurs Conseils)

Stadiums: 

▪ Helsinki Olympic stadium (Markku Kauriala, ASFE 2015 Dubrovnik)

▪ Bristol Arena in the UK (Buro Happold, IFireSS 2017 Naples)

Sport Hall in Finland (Markku Kauriala & Jensen Hughes)
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SAFIR: examples of publications
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Diamond 2012.a.0 for SAFIR

FILE: ulsterft1b

NODES: 2031

BEAMS: 260

TRUSSES: 0

SHELLS: 1664

SOILS: 0
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DISPLACEMENT PLOT ( x 15)

N1-N2 MEMBRANE FORCE PLOT

TIME: 20.2 sec

- Membrane Force

+ Membrane Force
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FILE: ulsterft1b

NODES: 2031

BEAMS: 260
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TIME: 3603.4 sec
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Room temperature Fire situation

(displacements amplified)

Ulster test.

Vassart et al. (2012). Proceedings of the ICE: 

Structures and Buildings, 165(7), 327–334

 
 

(a) Failure by rupture of the tension strap [1] (b) Maximum principal strains in the tensile strap 

obtained by numerical modeling 

   

(c) Buckling of the compression strap in the 

numerical model (displaced scale: 10) 

(d) Displacements at failure in the numerical model 

(displaced scale: 1) 

 

Ni, Yan, Hoehler, Gernay. (2022). Thin-Walled Structures, 171, 108733

Lehigh University team. https://doi.org/10.1016/j.jcsr.2020.105946

Prepared by the Structural Engineering Institute (SEI) 
of the American Society of Civil Engineers (ASCE)

https://doi.org/10.1016/j.jcsr.2020.105946
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SAFIR Day
• 12 presentations by SAFIR users

• 130 participants

• Videos available on YouTube channel 
https://www.youtube.com/@safirstru
cturesinfire2367

https://www.youtube.com/@safirstructuresinfire2367
https://www.youtube.com/@safirstructuresinfire2367
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Purchase conditions

Licenses: visit the Gesval website https://www.gesval.be/en/catalogue

✓Academic license 

✓Commercial license

✓Free demonstration version

Training sessions

✓Organized on demand

✓On site at the client’s or online

More information

✓ SAFIR website: https://www.uee.uliege.be/cms/c_10613577/fr/uee-safir

✓ Contact us at safir@ulg.ac.be

https://www.gesval.be/en/catalogue
https://www.uee.uliege.be/cms/c_10613577/fr/uee-safir
mailto:safir@ulg.ac.be
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