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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.

Process in a SAFIR analysis

SAFIR

fire model heat transfer model structural model

temperatures in structure displacements, failure

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



SAFIR is widely used in the structural X | 4 : Loal
fire engineering community e Al

Nonlinear finite element
software for structures
in fire

SAFIR®

in the world

300+ licenses sold
43 countries
5 continents

* Licensed software
* Academia

* Industry and design offices




Applications for buildings

JTI Headquarters (INGENI SA) Four Pancras Square (Trenton Fire)

A structural fire strategy

“The current issue and full text archive of this journal is available on Emerald Insight at
www.emeraldinsight.com/2040-2317. htm

for an exposed weathering

Membrane

membrane action of composite composite

slabs

Advanced analyses of the embrane steel-framed building

slabs under natural fire scenarios

A case study of the JTI headquarters

Lorenzo Lelli and Jonas Loutan
INGENISA, Cavouge, Swilzerland

P

NZ International Convention Center (Holmes)

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



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

Applications for other structures

Wilsdorf bridge in Switzerland (MP Ingenieurs Conseils) Sport Hall in Finland (Markku Kauriala & Jensen Hughes)

7t International Conference on Structures in Fire - SIF' 2012 - ETH - Zirich

FIRE ANALYSIS OF A NEW STEEL BRIDGE

Holistic Performance-Based Fire Design
Eric Tonicello', Sylvain Desanghere?, Olivier Vassart®, Jean-Marc Franssen® Of s'eel s'ru""res — case s'“dy: spor's
Hall

1. STRUCTURAL MODELS

Timo Jokinen ®* and Risto Ranua, Markku Kauriala Lid Fire Engineering and
KEBIET e RN . ) Y

Fire Safety Design Consultants, Tampere, Finland
Mikko Salminen, Jensen Hughes, Tampere, Finland
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Stadiums:

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

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



North South

Strap rupture

SAFIR: examples of publications

Chord crippling

TEMPERATURE :

Force
Force by

Ulster test.
Vassart et al. (2012). Proceedings of the ICE:
Structures and Buildings, 165(7), 327-334

Performance-Based

Structural Fire Design

Exemplar Designs
of Four Regionally
Diverse Buildings
using ASCE 7-16,
Appendix E

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

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



https://doi.org/10.1016/j.jcsr.2020.105946

SAFIR Day

1st edition

L o A——

15 September 2023
Presentations & discussions with
SAFIR users from industry and academia

TIME

eoT(ve)  cesteay)  Speaker  Affiliation

ral
JEAN MARC tiege Thermal and etructural

3 7 L elling
8:00 14:00 FRANSSEN University of voided concrate slabs
SEREMY.CHANG Holmes. Utilisation of sAFln for suucluml
8:30 1430 & Australia & fire assessment in fore;
LINUS LIM NZ Gesign applications
ERIC TONICELLO Structural assessment and
3 7 ‘optimization of stecl and
9:00 1500 | edusoc 19 Suel composite structures in
Switzerland
Experiences and lessons
5 5 ROBERTO wvA
9:30 15:30 CERDEMINA P s Ie.\medbh?m industrial

i Bench-scale experiments to
10:00 | 16:00 = srestucent | Shent full-scale tunnel cross-sections:
v recent applications at UGent

Advanced analysis of the membrane
i % action of composite slabs under
10:30 | 1630 Lonenzorewu o natural firo sconarios: A case study of
the new JTI headquarters

12:00 | 18:00 NICOLA Trento Modeling the fire performance of steel
TONDINI University and steel-concrete composite bridges
12:30 | 18:30 MIKKO Jensen Thermal and structural analysis of timber
SALMINEN Hughes columns in travelling fire - Case study
. 4 Thormton Exemplar performance-based
13:00 | 19:00 JENNY SIDERI I Gesign of & high-rise building

1330 | 19:30 T Numerical modeling of reinforced
$ 3 RASANI concrete tunnel siabs during heating
b Lo ] and cooling phases of

Thermo-structural modeling of a

14:00 | 20:00  SPENCER QUIEL Lehigh precast, prestressed bulb-T bridge
University girder with fire-induced spalling
Johns
Modeling of large-scale fire tests
14:30 | 20:30  THOMASGERNAY  Hopkins o Compouite floors Gevelopng
University tensile membrane action

& JOUNS HOPKINS | oot
WHITING SCHOOL
of ENGINEERING

+ 12 presentations by SAFIR users
+ 130 participants

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

Holmes - SAFIR for design and forensic projects

SAFIR Structures in Fire + 81 views » 2 weeks ago

JVVA - SAFIR for industrial buildings

SAFIR Structures in Fire + 49 views - 2 weeks ago

SAFIR Day 2023

SAFIR Structures in Fire
SAFIR Structures in Fire - 68 v

Public

st updated on 18 Sept 2023

[e— < |51 - SAFIR for steel structures

Lok

SAFIR Day on 15 September 2023, 4 CISGISIN—E0 | ohigh University - SAFIR for concrete bridges
hosted by the Johns Hopkins Whiting =
School of Engineeriny

sctures in Fire « 62 views + 2 weeks ago

2 weeks ago

The SAFIR Day featured presentations
from SAFIR ral fi
engineering pr.

i - SAFIR for high-rise building
+ 155 views
inclu

countries, from both the mmm'y and



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

Purchase conditions

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

v'Academic license
v'Commercial license
v'Free demonstration version

Training sessions

v'Organized on demand
v'On site at the client’s or online

More information
v" SAFIR website: https://www.uee.uliege.be/cms/c 10613577/fr/uee-safir
v" 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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