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Ruukki Fire Solutions

Content of the presentation
— Objectives, real fires
— Fire protection possibilities
— Natural Fire Design
— Fire protection with water sprinklers
— Fire design of thin-walled structures
— Fire retardant painting

— Fire Design Guide
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Ruukki Fire Solutions

Objectives
Better quality and safe solutions to clients
Cost effective, safe products
More efficient tools to design

Ensuring the structural fire safety

Supporting the research in bul@ing construction
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Ruukki Fire Solutions

Background

— New regulations in Finland (RakMK E1-2011), also changes
In other countries. The Fire requirements always national

— Solutions depend highly on fire load determination and
building classification

— 1-2 storey buildings --medium regulations
— High-rise (over 8 floors) buildings — high requirements
— Co-operation with fire consultants of high importance
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Real Fires: Windsor Tower, Madrid 2005

IEmEEE

The Windsor Tower was
among the ten tallest in

Madrid, Spain.
{Photo: Unknown sour

http://www.mace.manchester.ac.uk/project/research/structures/strucfire/CaseStudy/HistoricEires/BuildingFires/default.htm
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Mandarin Hotel, Beijing 2009
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RUSSIA / Facade in fire
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Ruukki Fire Solutions

Fire protection possibilities
— Passive fire protection
— Active fire protection

— Performance based fire design
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Ruukki Fire Solutions

Fire protection possibilities

Passive Active Performance based
Overdimensioning Water extinguishers Passive+active

Fire protection boards Smoke vents Taking into account
realistic buildimg, Situation

Insulation materials, Automatic alarm ”
and conditions

Rockwool etc. Automatic info to fire

Intumescents brigade Simulation-based

temperatures

Materials directly Fire brigade action
attached to the

protected member

Cases Cases Cases

Normal, standard Large, important Carge, complicated,
buildings buildings Important buildings
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Ruukki Fire Solutions

Natural flre d@SIgn =performance based design
- Performance based design concept

- Aim to optimize fire protection

- Calculations with verified fire loads
and scenarios

 Instructions to authorities published
- Last design: Salmisaari sports centre
- New design case under work

KINTEIST,
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Havainmakuve
29.06.2008

Product model + fire scenario

Structural analysis model

Structures with fire
design

‘ ol Structures in normal | °
design "

Updating the model
~ Geometry with fire temperatures
+fire characteristics

Fire simulation mode

Temperatures to structures

TUUKKI

Performance-based
structural fire safety design
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Ruukki Fire Solutions

Software tools for natural fire design
Sport Hall, Helsinki, 18 000m?2
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Ruukki Fire Solutions

Fire protection with water suppression

Based on water cooling of
steel structures

Finnish product approval ready

CE-marking applied

Protection to Ruukki steel structures
— R90,
— 1-2 storey buildings

Cost-effective way
Better safety to people and property

Latest case

Tervaskangas shopping centre,

Further info

Video

about 60 000m?
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Ruukki Fire Solutions
Structural Behavior of Purlin with Steel Sheeting on its Top in Fire

External face

Sandwich
panel

Lightweight
Pwlin
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Ruukki Fire Solutions

Structural Behavior of Steel Sheeting in Fire

*Report 2010 ready
*Excel tool draft ready

*More research on connections in
fire planned for 2011

eself-drilling screws

*shot nails

Y

Fire resistance of corrugated steel sheet

FParameters

Profile TRan [ s =
Profile nominal thickness A t 1 | mm
Fire resistance time 7 15 Zimin
Epan T 6000} mm
| oad in fire situation A q 1.50] kN/m®
Connector type A Screw :
Diameter of connector Tod 5.50lmm
End distance Y oey 600.00]mm
Fdge distance Y e 10.55)mm
Partial safety factor in fire 3 T 1.00
Partial safety factor in fire-bearing Y msib 1.00
i\fay to calculate temperature at ™ Input own
Connections at support CTWay FA|
nput FAf T v 166.00]m”

Mote
Pt
i
i di B

Input value when using your own F/V
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Ruukki Fire Solutions

Fire retardant paints (Intumescents)

*Decorative finish under normal conditions
Foam and swell in fire

*Produces an insulating char layer, about 60 times
thicker than in normal temperature

*Applied by spray, brush or roller

*Both national and European
product approvals in use '
*Plenty of products available

*Most of the products are meant
for in-house use
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Ruukki Fire Solutions

Fire retardant paints (Intumescents)
Essential issues
*Professional painters and inspectors

*Accepted combination of primer,
basecoat and topcoat

*Right atmosphere
*Accurate documentation of the work

*|nstructions for maintenance

=z P
s e -
] T AR Ly
Al i .
it e
T ! ST
Di=E T7Ee
= T gt
T .

rUULKI



http://www.ruukki.com

Ruukki Fire Solutions

Fire retardant paints (Intumescents)
Commonly painted structures:

*Trusses,

*Beams, columns

*WQ-Beams, bottom flange -> R30-R120
*Can be done on or off-site

*Products for outdoors are studied

*Finnish product approvals, FSCA (TRY)

European approvals, EOTA
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Ruukki Fire Solutions

The Ruukki solutions will be published in Fire Design Guide 2011

1. Introduction

1.2 Products covered
2. Fire resistance requirements
2.1 Essential requirements and classification systems
2.2. Fire resistance requirements for load-bearing and separating building
2.3 Reaction to fire requirements for surface and lining materials
2.4 Requirements in different countries
3. Principles of structural fire design
3.1 General
3.2 Structural fire design based on nominal (standard) fire resistance rati
3.3. Performance-based fire design of load-bearing structures
4. Fire protection methods
E

4.1 Intumescent coatings

4.2 Boards, mineral woal and rendering

4.3 Structural protection

4.4 Water sprinklers

5. Suitability of fire protection possibilities in different buildings and case:
5.1 Simple, small 1-2 storey buildings

5.2 Large 1-2 storey commercial buildings
5.3 Complex and high-rise buildings

5.4 Common solutions in different countries
6. Fire protection of frame systems

6.1 Load bearing structures

6.2 Thin-walled load bearing structures

7. Fire resistance of walls and roofs

7.1 Walls

7.2 Roofs

8. Process description

8.1 Offer phase

8.2 Required documentation

8.3 Issues to be settled with authorities and customer
E9. Product approvals

9.1 Fire testing
10. Software to fire design
Concluding remarks
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RUUKKI
Fire design guide 2011

Jyri Outinen
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Ruukki Fire Solutions

Jyri Outinen
R&D manager, fire engineering

Ruukki Construction
[yri.outinen@ruukki.com
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Moreinformation:

Thanks!
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more with metals
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