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Prescriptive-Based Building Design

Regulation of the Polish Minister of Infrastructure of April, 2002,

on the technical conditions which should be met by buildings and their location.
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Natural fire model for the structural fire design
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Source: Lyzwa, J., Zehfuss, J.: Thermal material properties of concrete in the cooling phase. ASFE conference 2017



Natural fire model for the structural fire design
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Source: Eurocode 1: Actions onstructures - Part 1-2: General actions - Actions onstructures exposed to fire



Verification of load-bearing capacity at specific temperatures
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Source: Eurokod 3 - Design of steel structures — Part 1-2 - General rules — Structural fire design



The computer code Ozone V3
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Simple
Pyrolysis Model

Deterministic approach

HRR prescribed
by the user

Source: own study
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Risk assessment




The computer code McOZone
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McOZone configuration files

Room dimensions (.geom)

Properties of building materials (.mat)
Opening in walls and ceilings (.cel, .op)
Parameters of mechanical ventilation (.ext)
Input data for fires (.ful)

Analysis strategy (.str)

Other simulation settings (.par)



Results
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Source: own study




Performance-based building design

Source: own study
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The event tree for the traumatic injury base risk calculation
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Source: own study



Categorisation of risks
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Enables to use localised fires.

Enables to use compartment fires
(One-zone or Two-zone fire models).

Analyzes the theoretically isolated
cross-section.

Does not analyze the mechanical
response of the structure.

McOZone limitations

ArcelorMittal

Global Research and Development Esch

University of Liege

OZone

Version 3.0.4




Reduction of the Burning Rate

Q = Qpe Kt

Q,— HRR at sprinkler actuation t, [kW]

k — fuel dependent constant

Source: H.Z. Yu, J.L. Lee, and H.C. Kung. Suppression of Rack-Storage Fires by Water. In Fire Safety Science — Proceedings of the Fourth International Symposium, pages
901-912. International Association For Fire Safety Science, 1994



Computational fluid dynamics, CFD
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# Steel Profile - hala2
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Steel Profile
Profile Type: | IPE
Profile: IPE 220
Exposure

(®) Exposed on Four Sides

Encasement
Contour Encasement
Protection Material
From Catalog
Constant Values

Temperature Dependent

Temperature Unit mass
EC kg/m3
300

O Exposed on Three Sides

Hollow Encasement

Thickness: 0 mm

Material Name: | Spray Mineral Fiber

Specific Heat Conductivity
JikgK WimK
1200 012

OK

Finite element method, FEM

Cancel

Source: https://www.uee.uliege.be/cms/c 2383458/en/safir

Diamond 2016 for SAFIR

FILE : def_160404

NODES : 7420

BEAMS : 3626

BEAMS PLOT

DISPLACED CONFIGURATION (x50)

TIME : 14400 sec
BEAMS :
b2231_1.tem
b2297_1.tem
b2341_1.tem
b1393_1.tem
b0883_1.tem
b1265_1.tem
b0989_1.tem
b1597_1.tem
b0365_1.tem
b1947_1.tem
b2261_1.tem
b1223_1.tem
| b0001_1.tem
b0149_1.tem
b0016_1.tem
b2251_1.tem
b1623_1.tem
b2247_1.tem
b0591_1.tem
b0057_1.tem
b0013_1.tem
b0895_1.tem
[ 10014 1 tem
Il Leoerd | Viewpoint | Seiection | Options [}



https://www.uee.uliege.be/cms/c_2383458/en/safir
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,These days, there’s not much you can
understand about what is going on around
you if you do not understand the uncertainty
attached to pretty much every phenomenon.”

- J.N. Tsitsiklis

THANK YOU !

Andrzej Krauze
mail: akrauze@sgsp.edu.pl

tel.: 510 288 172
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