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V Funksjonsbaserte byggeregler

S

* Sikkerhet; konstruksjonssikkerhet og
brannsikkerhet

* Inneklima —i videste forstand
* Krav dagslys, krav til rom mv
* Miljpkrav, herunder energibruk
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V Gruppering av aktgrer - prosjektering

* Sikkerhet; konstruksjonssikkerhet og * RIB, RIG, RIBr, RIE, Slukkeinstallasjoner
brannsikkerhet * RIV, ARK, RIA

* Inneklima —i videste forstand * ARK

* Krav dagslys, krav til rom mv * ARK, RIBfy, RIV

* Miljpkrav, herunder energibruk o
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So many conferences...... Multiconsult

The 4th Forum Wood Building Nordic in Véxjo,
September 24--25 - 2015
Fire resistance — are we done now?

Recent development in Norway
Nils E. Forsén




2 Brandpiverkan pd konstruktioner 67 mUltiConSU|t.nO

Brandecllstyp e, Er R90 R90

k=
Ve
Al (Standardbrandcellen) Omslutande konstruktioner 1.0 u a n S ett ?

av__ett material med  en  termisk  trisghet
Ac=1160W s'"2m? °C!_ Forenklat motsvarar

:;«:hs:::d ztﬂa;crial ett genomsnitt av tegel, betong H VvOIr m ye f ue |

B: Omslutande konstruktioner av betong 0.85

C: msluands konsiukioner av. gabeong med 3.0 skal til for a holde

D: Omslutande konstruktioner i en omfattning av 1.50

50% betong och 50% gasbetong med densiteten
2500y SO 834 —

E: Omslutande konstruktioner i en omfattning av 1.50
50% gasbetong med densiteten p=500 kg m?,

33% betong och 17% sammansatt konstruktion k

bestiende av inifrin 13 mm gipsplatta med densi- u rve n ?
teten p=790 kg m3, 100 mm mineralull med

densiteten p=50 kg m~ samt tegel med densiteten

e Betong har mye

: Omslutande konstruktioner i en omfattning av 1.00
80% stdlpldt och 20% betong. Brandcellen mot-
svarar en lagerlokal eller liknande med oisolerade

tak och viggar av stdlplat och med golv av be- St¢rre termiSk

tong

G: Omslutande konstruktioner | en omfattning av 1.45
20% betong och 80% sammansatt konstruktion, h —
bestiende av dubbel gipsplatta, 2-13 mm, med tett et e n n tre
densiteten p=790 kg m, 100 mm luftspalt samt
dubbel gipsplatta, 2+13 mm, med densiteten

=moigm’ og krever mer
H: Omslutande konstruktioner, bestiende av stilplit 30
p4 Smse sidor om 100 mm mineralull med densi-

teten p=50 kg m? fu e I

Tabell 2.2 Kvoten mellan termisk trighet for brandcellstyp A och
for andra brandcellstyper
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Tilbakeblikk — 23 ar: In comparison: Timber frame/parametric fire

(Nordic Wood 1995) superslender/light timber beam
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Wood construction behaviour in natural/parametric fires. Paper presented at the 4th International Fire and Materials
Conference, Washington DC, November 1995 [1995]

Koenig, J.
Noren, |.
Forsen, N.E.
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Conclusion 3 layers required — an uneconomical and
impractical design to withstand a total fire
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Think tanks

History, emperical

Rd>Ed, reliability

System of requirements

New interpretations

Number of stories in timber
allowed in Nordic building codes:
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Modeled fire

Design procedure
Fire engineering —
structural engineering

The road ahead
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Urban Development — Timber!

How tall?
How dense?
How large?
Which use?
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' System of safety for protection of lives and values

* Sprinklers =
* Access for fire brigade
* Fire compartments with limited sizes (redundancy)?
e Structural fire resistance

- and other fire safety requirements

* Main threat: Fire out of control!
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Universal design: Elevator required,

when 3 storeys or more (dwellings) ==
Sprinkler

y

m
Elevator
Elevator

Fire class 1 Fire class 2 Fire class 2 Fire class 3,

=
NS

7 GD: Non-
@ combustible
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Essential height limits - dwellings — RKL 4

VAX 4 ETG BKL 2
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Ry > Egsi
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Structural response — in principle
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The distinction between function, performance and verification should
be noted:

Function: The overall function of the main structural
system, i.e. avoid collapse

Performance: Measured or calculated fire resistance
and material performance according to standard

Verification: Use of methods according to standards to
verify the performance, or function

19
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Norwegian regulation TEK 10 § 11.3 (4)

* For the two higher building classes (3 and 4) the requirement is that the that the main
structural system of the building shall be designed to maintain a sufficient
structural resistance throughout a complete fire development, appropriately modeled. .
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Pre-accepted levels of performance

* E.g. R90, non-combustible

* Experienced and intended safety level: Resistance against collapse of tall buildings due
to fire alone
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Important tasks to clarify between disciplines:

Structural engineer: Define main structural system

Structural fire design— Tools: Eurocodes 1, 5

Fire engineer: Define combustible structure as a deviation from
Guidance Document and give input to a parametric fire model

Assess the fire safety strategy in regard to a possible

probabilistic down-scaling of the fire energy, refer Eurocode 1
(not pre-accepted in Norway)
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Possible development in pre-acceptance for tall timber buildings in a
future Norwegian GD?
For apartment buildings up to 8 storeys (23m to highest floor)provided:

Fire compartments moderate in size
Sprinklers with high reliability
Standard fire resistance R90.
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Conclusions

* A significant market potential for 3-4 storey timber buildings has been there for the
past 19 years, the fire regulations represent no obstacle

* For apartment buildings of 5-8 storeys, an opening in the GD for increased use of
timber is possible, given that automatic extinguishing systems are required and that
limitations in fire compartment sizes will be defined

* Beyond this, more spectacular concepts can always be put into life, provided that a
comprehensive risk analysis is performed and controlled/approved
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