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Summary 

Data on fire resistance of timber structures are increasingly requested, especially for larger and 
higher buildings that now are allowed to be built in timber due to the introduction of 
performance fire regulations in many countries. 

Available data of fire resistance for timber structures are summarised in this survey based on 
documentation from fourteen European and four non-European countries (Australia, Canada, 
New Zealand and USA). Both timber frame and solid timber structures for load-bearing and/or 
separating walls and floors are included. 

The information on fire resistance for timber structures from different countries vary 
considerably. In southern Europe such information is completely lacking. In central and 
northern Europe timber structures are more common and thus more information is available. 

Some countries have calculation methods available, usually based on the addition of the 
contribution to the fire resistance from different components in the structure. These countries 
are Denmark, Finland, Germany, Great Britain, Ireland and Sweden. 

The timber structures in this survey are very different. The building materials included are 
often based on national definitions, traditions and approvals. This is particularly true for light 
composite timber frame structures, for which the fire resistance is highly dependent on the 
properties and jointing of the components. A timber structure approved in one country may 
therefore not necessarily be approved in another country. 

The information available is very limited in several countries. Structures with high fire 
resistance are often lacking. Maximum fire resistance is 30 or 60 minutes in most countries. 
Examples of higher fire resistance are available mainly from countries outside Europe. 

Information on new calculation methods developed in a Nordic project is also included. These 
calculations models are now included in Eurocode 5, which facilitates their use and 
dissemination to important target groups. 

The main conclusions are that there is a need for exchange of experience and also a need for 
further development and for the application of new calculation methods. Such methods 
decrease the need for fire testing and may be used in the new discipline Fire Safety 
Engineering, FSE. 



Swedish summary - Svensk sammanfattning 

Brandmotstånd hos träkonstruktioner efterfrågas alltmer, särskilt för större och högre hus, som 
nu får byggas med trästomme i större utsträckning t i l l följd av att mer ftmktionsbaserade 
byggregler införs i allt fler länder. 

Tillgängliga data över brandmotstånd hos träkonstruktioner (väggar och bjälklag) har därför 
sammanställts och baseras på befintlig dokumentation i fjorton europeiska och fyra utom
europeiska länder (Australien, Kanada, Nya Zeeland och USA). Både lätta sammansatta och 
massiva träkonstruktioner för bärande och/eller avskiljande väggar och för bjälklag ingår i 
översikten. 

Tillgången på information om träkonstruktioners brandmotstånd är mycket varierande i olika 
delar av Europa. För södra Europa saknas sådan information helt. För norra och mellersta 
Europa där träkonstruktioner används, främst i länder som Finland, Norge, Schweiz, Sverige 
och Tyskland, finns mer information. 

Några länder har även tillgång ti l l beräkningsmetoder, som främst baseras på addition av bidrag 
ti l l brandmotståndet från olika komponenter i konstruktionen. Dessa länder är Danmark, 
Finland, friand, Storbritannien, Sverige och Tyskland. 

Träkonstruktionerna i denna översikt har mycket varierande sammansättning. Ingående 
material och konstruktioners utformning baseras ofta på nationella definitioner, traditioner och 
godkännanden. Detta gäller särskilt lätta sammansatta träkonstruktioner, vars brandmotstånd är 
starkt beroende på ingående materials egenskaper och hopfogning. En konstruktion som är 
tillåten i ett land behöver därför inte nödvändigtvis vara tillåten i ett annat land. 

Det framgår tydligt att många länder har tillgång ti l l mycket begränsad dokumentation av 
brandmotstånd hos träkonstruktioner. Konstruktioner med höga brandmotstånd saknas ofta. 
Maximalt tillgängligt brandmotstånd är i flertalet länder 30 eller 60 minuter, men det finns 
exempel på högre brandmotstånd i några länder, särskilt utanför Europa. 

Dessutom ingår information nya beräkningsmetoder främst från Eurokod 5. Dessa 
beräkningsmetoder baseras på den modell som tagits fram i ett nordiskt projekt, vilket givit 
snabb spridning ti l l det europeiska standardiseringsarbetet och till aktiva målgrupper på 
exportmarknader. 

Slutsatsen är att det finns ett stort behov av informationsutbyte och också ett behov av att 
utveckla och tillämpa nya beräkningsmetoder som minskar behovet av brandprovning och som 
kan tillämpas inom det nya området Brandskyddsdimensionering, Fire Safoty Engineering, 
FSE. 

Arbetet har delvis genomförts inom ramen för COST Acfion E5 Timber frame building systems 
och finansierats genom stöd från Svenskt Trä och VINNOVA. 



Introduction and aim 

Fire resistance is an important requirement in most national building regulations. Fire 
resistance is also measured and expressed in a similar way all over the world. An international 
standard (ISO 834) has been used for a long time. It has recently been revised and converted 
into a set of European standards for fire resistance that are close to being implemented. 

However, standards for fire resistance have been used only to a limited extent for timber 
structures and the experience varies from country to country. 

During recent years there has been an increasing interest in using timber structures in Europe, 
e.g. in multi-storey buildings. The need for documentation of the fire resistance of such 
structures is obvious. An initiative to create a state-of-art publication was therefore taken within 
COST Action E5 Timber frame building systems. Trätek, Swedish institute for wood 
technology research, was encouraged to gather and analyse available information in order to 
promote the fiirther use of timber structures in Europe. 

National fire regulations in relation to the use of wood in buildings in European and some other 
countries have been presented in a separate publication /Östman and Rydhokn 2002/. 

The aim of this publication is to 
- Present an overview of the present situation in European and some other countries 
- Provide data for practical application by different users 
— Transfer knowledge between countries 
— Create a basis for further developments 

The information is based on generally available information and in most cases provided by 
experts in different countries. Misunderstanding may have occurred in this process. Initial 
national sources of information should therefore always be checked before ftirther use in 
practical applications. 

Please, report any mistakes or changes to the authors: 
birgit.ostman@tratek.se 
daniel.rvdholm(fl),tratek.se 



Definitions 

Definitions used in this document: 

Void, void cavity Spaces between studs or boards which contain nothing but air. All 
dimensions for the void/void cavity are maximum values. 

Fire rated gypsum board Fire rated gypsum board with varying thickness. 
Fixed insulation Insulation joint together with the studs or held in place by steel 

wires, wire netting, border or wooden boards. 
Gypsum board A normal gypsum board with varying thickness, not fire rated. 
Mineral wool Insulation made up of rock or glass wool. 
Plasterboard Fire rated gypsum board with varying thickness. 
T and G lumber Tongue and groove boards, which are matched together as lining or 

load bearing material. Can have different types of profiles. 
Wood beam Large wood joist, which is constructed according to building 

regulations. 
Wood board Board made up of wood of some kind, e.g. plywood, particleboard 

or fibre board. 
Wood wool board A light wood board which works as insulation. 

Materials and structures 

The building materials in the wall and floor constructions are according to the requirements in 
each country. These requirements are not yet uniform, especially not for traditional structures 
as most of those presented in this publication. 

A gypsum board in one country has e.g. not necessarily always the same properties as a 
gypsum board with the same thickness in another country. Even the terminology for some 
components is not the same between countries. 

Some countries do not distinguish between different types of insulation materials. Care should 
therefore be taken when using design solutions fi^om one country in another country, especially 
for multi component timber frame elements. 

The structures in this survey are presented according to the answers received and the 
interpretation done to make the structures understandable for all readers. 



Fire resistance 

Fire resistance means the ability of a structural element to maintain its performance during a 
specified period of time during a fully developed fire. Fire resistance consists of three main 
performance abilities R, E and I : 

Load bearing 
R 

Integrity 
E 

Insulation 

- The load bearing ability, R, of the structure is examined during the fire test and after the 
test. The load, which the structure is exposed to, is usually not specified in the test 
method, but decided by the sponsor of the test. 
The integrity, E, of the structure can be observed visually during the fire test. The 
integrity ceases when flames or smoke are penetrating the structure. 
The insulation, I , of the structure is measured with thermocouples on the unexposed 
side of the structure. The allowed temperature rise is limited by the test method, usually 
to maximum 140°C on average. 

These three abilities can be combined in any way and are used together with a time demand in 
minutes for example REI 30, EI 60. The abilities are tested according to a national or European 
test method following the standard fire curve according to ISO 834 (or equivalent). 

A building fire may be divided into two stages, the initial fire and the fully developed fire. The 
initial fire is depending on the interior of the fire room such as furniture and lining materials. 
Reaction to fire is important in this initial stage. In the second stage, the fully developed fire, 
the structure of the room and the fire resistance of the load bearing and separating parts are 
very important in order to avoid fire spread beyond the room of fire origin. 
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Figure J: The two main stages of a building fire. The initialstage with the reaction to fire of materials before 
flashover. Then the fully developed fire where the fire resistance of structural elements is important. 



During the frilly developed fire the structure is exposed to temperatures as high as 800-1000° C. 
The heat affects the components in the structure and materials behave differently. Wood chars 
and builds up a protective layer. Concrete dries and begins to crack. Gypsum boards can resist 
fire for some time but calcinate when the temperature inside the board reaches a certain level. 
And steel softens and melts when the structure reaches high temperatures. 

|— CHAR LAYER 

»YROLVSIS ZONE 

NORMAL WOOD 

Figure 2: The charring process in wood. 

Timber structures may be protected with non-combustible or combustible materials to be able 
to resist fire for a longer time. Combustible and non-combustible boards protect the dmber 
structure from direct fire exposure and delay the charring of the wood. The combustible and 
non-combustible boards also add some insulation. 

The fimber frame structure can also be protected from charring by insulation material inside the 
construction. The insulation prevents the timber frame structure from charring on the two sides 
where the insulation and the timber structure meet. This is often the weakest direction of the 
timber frame construction, see Figure 3. 

Insulation 
Timber 

structure 

Figure 3: The insulation protects the timber structure from two sides, in the weakest direction. 

The fire resistance of the structure depends on the use of the structure. Load bearing walls 
usually need more protection than similar non-load bearing walls, since charring decreases the 
load bearing capacity. 

In addition to the new fire resistance classes e.g. REI 30, EI 60, national classes have been used 
in several countries. These national classes are defined in a similar way and included in this 
survey when appropriate. 

10 



Timber frame and solid timber constructions 

There are two main types of timber constructions, timber frame and solid timber construcfions. 
The distinction between the two constructions is not strict but a solid timber construction 
should consist of approximately more than 50 % of wood. 

Timber frame constructions 
Timber frame constructions are mainly built up of studs and gypsum or other boards. They may 
be insulated or not. Some examples of wall construcfions are shown below. Similar differences 
appear for floor constructions. 

Frame with insulation and 
two board layers 

Frame with insulation and 
one board layer 

Frame with void cavity and 
one board layer 

Solid timber constructions 
Solid fimber construcfions consist mainly or only of wood, as in the examples shown below, 
but the solid constructions can also wear a gypsum layer or insulation in the construction. 

Lying logs Crosswise sheets Width combined boards 
with nails (or other 
connections) 

Sheets with cavities 

11 



Maximum fire resistance for timber structures 

The maximum fire resistance for timber structures as load bearing and separating walls, 
separating walls and floors available as general design solutions in each country according to 
this survey is summarised below. 

Load bearing and separating walls 
180 
150 
120 
90 
60 
30 

0 

• Internal 

• External 
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5 ? .3 

Figure 4a: Maximum fire resistance for load bearing and separating walls in each country. 

Separating walls 

Figure 4b: Maximum fire resistance for separating walls in each country. 

Floors 

Figure 4c: Maximum fire resistance for fioor constructions in each country. 
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Austria 

European countries 

Examples of timber constructions from each country are presented on the following pages. The 
exposed side is indicated by a flame. The situation in each country is presented in the following 
order: 

1. wall elements (load bearing, separating) 
2. floor/ceiling elements 
3. solid timber constructions (some countries) 

Austria 
In the 90's more multi-storey wooden houses have been build in Austria. The multi-storey 
houses have either timber frame or solid timber construction. Some examples of constructions 
being used are shown below, proHolz Austria: Mehrgeschossiger Holzbau in Österreich 
Holzskelett und Holzmassivbauweise, February 2002. Both load bearing and separating walls 
are included. 

1. Wall elements 
1.1 Load bearing wall, R 30, with solid wood, intemal 

• 15 mm Fire rated gypsum board 
• 95 mm solid wood 
• 15 mm Fire rated gypsum board 

1.2 Separating wall, E I 60, with solid wood, intemal 

15 mm Fire rated gypsum board 
70 mm insulation 
95 mm solid wood 
30 mm partition slab 
95 mm solid wood 
15 mm Fire rated gypsum board 

1.3 Separating wall, E I 60, with solid wood, extemal 

15 mm Fire rated gypsum board 
95 mm solid wood 
40 mm insulation 
40 mm insulation 
30 mm ventilation 
50 mm battens 
20 mm wood panels 
20 mm wood panels 

13 



Austria 

2. Floor/ceiling elements 
2.1 Floor, R E I 60, with solid wood 

10 mm flooring 
60 mm PE-foil 
20 mm step sound damping 
20 mm EPS insulafion 
40 mm filling 
125 mm solid wood 
25 mm void cavity 
50 mm cavity damping 
15 mm Fire rated gypsum board 

ri/uuimmiinnTTTT] 

2.2 Floor, R E I 60, with lightweight beams 

• 12,5 mm flooring 
• 16 mm particleboard 
• 350 mm insulation + lightweight 

beams 
• 13 mm particleboard 
• 30x80 mm battens 
• 22 mm boarding 

14 



Czech Republic 

Czech Republic 

1. Wall elements 
1.1 Load bearing and separating walls 

Load bearm2 and seoarating wa Is 
Class Studs Insulation Lining (each side) 
R E I 10 not specified not specified 6 mm gvpsum board 
R E I 20 not specified not specified 9.5 mm gvpsum board 
R E I 35 not specified not specified 12,5 mm evpssum board 
R E I 45 not soecified not soecifled 15 mm evosum board 

1.2 Separating walls 

Seoaratins walls 
Class Studs Insulation Lining (each side) 
E I 30 50 mm in depth 12.5 mm evpsum board 
E I 45 50 mm in depth 50 mm Rock fibre 12,5 mm evpsum board 
E I 60 50 mm in depth 40 mm Rock fibre 2x12.5 mm evpsum board 
E I 90 50 mm in deoth 50 mm Rock fibre 2x12.5 mm Fire rated evDSum board 

2. Floor/ceiling elements 

The floor constructions are without any ceiling material. The wood joists are designed to 
manage fire exposure from three sides. 

Floor 
Class Flooring Wood joists + Insulation Ceiling side 
R E I 15 25 mm wood board not specified 
R E I 20 32 mm wood board not specified 
R E I 25 not specified 100x140 mm wood ioists not specified 
R E I 30 50 mm wood board 120x160 mm wood ioists not specified 
R E I 40 not specified 140x200 mm wood ioists not specified 
R E I 50 not specified 180x260 mm wood ioists not specified 

15 



Denmark 

Denmark 

Denmark has handbooks with examples on wood constructions. The constructions are shown in 
pictures with explaining text. The following examples are a translation fi^om Trsebranschens 
Oplysningsråd, Trse & brand Trse 38, 1999. (Wood information Council, Wood & fire, Wood 
38, 1999) These constructions are tested according to the Danish standard DS 1051.1 and a 
Danish class is given. 

In Denmark they also use the Danish Addition method, see reference above. The Addition 
method works for non-load bearing walls. 

1. Wall elements 
1.1 Load bearing and separating walls 

Load bearins and seoaratins walls 
Class Studs Insulation Lining (each side) 
REI30 
(BD-30)* 

45x70 mm 
cc=600 mm 

70 mm fixed rock fibre in sheets 21 mm T and G lumber REI30 
(BD-30)* 

45x70 mm 
cc=600 mm 

70 mm fixed rock fibre in sheets 

or 15 mm T and G lumber with up til 25 mm void 
cavitY behind 

REI30 
(BD-30)* 

45x70 mm 
cc=600 mm 

70 mm fixed rock fibre in sheets 

or 12 mm particle or fibre board (600 kg/m } 

REI30 
(BD-30)* 

45x70 mm 
cc=600 mm 

70 mm fixed rock fibre in sheets 

or 12 mm plYwoodJ500 kg/m^ 
or 13 mm svDsum board 

R E I 60 
(BD-60)* 

45x95 mm 
cc=600 mm 

Fixed rock fibre in sheets; Same 
thickness as depth of timber stud 

2x12 mm particle or fibre board (600 kg/rn) R E I 60 
(BD-60)* 

45x95 mm 
cc=600 mm 

Fixed rock fibre in sheets; Same 
thickness as depth of timber stud 

or 2x12 mm_glYwood (500 kg/rn )̂_ 
or 2x 13 mm_gypsum board 
or one board and 15 mm T and G lumber 

R E I 60 
(BD-60)* 

45x145 mm 
cc=600 mm 

145 mm rock fibre in sheets 15 mm Fire rated gypsum board and 13 mm 
svpsum board 

Danish class 

16 



Denmark 

1.2 Separating walls 

Separating walls 
Class Studs Insulation Lining (each side) 
EI 30 
fBD-30)* 

45x45 mm 
cc=600 mm 

45 mm fixed rock fibre in sheets 21 mm T and G lumber EI 30 
fBD-30)* 

45x45 mm 
cc=600 mm 

45 mm fixed rock fibre in sheets 

or 15 mm T and G lumber with up till 25 mm void 
cavity behind 

EI 30 
fBD-30)* 

45x45 mm 
cc=600 mm 

45 mm fixed rock fibre in sheets 

or 12 mm particle or fibre board (600 kg/m"'} 

EI 30 
fBD-30)* 

45x45 mm 
cc=600 mm 

45 mm fixed rock fibre in sheets 

or 12 mm pl;^ood_f500 kg/rn^ 
or 13 mm gypsum board 

E I 60 
(BD-60)* 

45x95 mm 
cc=600 mm 

95 mm fixed rock fibre in sheets 

(30 kg/rn) 

21 mm T and G lumber 

or 15 mm T and G lumber with up till 25 mm void 
cavity; behind 

E I 60 
(BD-60)* 

45x95 mm 
cc=600 mm 

95 mm fixed rock fibre in sheets 

(30 kg/rn) 

or 12 mm particle or fibre board (600 kg/rn) 

E I 60 
(BD-60)* 

45x95 mm 
cc=600 mm 

95 mm fixed rock fibre in sheets 

(30 kg/rn) 

or 12 mm plywood (500 kg/rn^ 
or 13 mm Rvpsum board 

E I 60 
(BD-60)* 

45x95 mm 
cc=600 mm 

95 mm fixed rock fibre in sheets 12 mm particle board (600 kg/rn) inside 13 mm 
^;j2'sum board 
or 2x13 mm evDSum board 

* Danish class 

2. Floor/ceiling elements 
2.1 Floors with one floor and one ceiling layer and borders with cc=300 mm 

I j 
— Flooring 

Insulation 

Border 
~ Lining 

Floors 
Class Flooring Wood ioists + Insulation Ceiling side 
REI 30 
(BD-30)* 

21 mm T and G lumber 

or 18 mm floor particle 
board or plywood 

45x95 mm wood joists 
cc=600 mm 
+ 95 mm fixed mineral wool 

21 mm T and G lumber 

or 12 mm particle or fibre board 

(600 kg/m^) 

or 12 inrn jDj^wood (5p0_kg/m_)_ 
or 15 mm T and G lumber with up till 
25 mm void cavity behind 

* Danish class 

17 



Denmark 

2.2 Floors with one floor and two ceiling layers 

Flooring 

Insulation 

2xLining 

Floors 

Class Flooring Wood joists + Insulation Ceiling side 
R E I 60 
(BD-60)* 

21 mm T and G lumber 95x170 mm wood joists 
cc=600 mm 

+ 95 mm fixed rock fibre in sheets 

(30 kg/rn) 

2x12 mm particle or fibre board 

(600 kg/m^) 

R E I 60 
(BD-60)* 

or 18 mm floor particle 
board 

95x170 mm wood joists 
cc=600 mm 

+ 95 mm fixed rock fibre in sheets 

(30 kg/rn) 
or 2x12 mm plywood (500 kg/rn) 

R E I 60 
(BD-60)* 

or 18 mm floor plywood 

95x170 mm wood joists 
cc=600 mm 

+ 95 mm fixed rock fibre in sheets 

(30 kg/rn) 
or 2x 13 mrn_gYpsum board 
or one board and 15 mm T and G 
lumber 

* Danish class 

2.3 Floors with three floor and two ceiling layers 

Flooring 

Insulation 

Lining 

Floors 

Class Flooring Wood joists + Insulation Ceiling side 
REI 60 
(BD-60)* 

2x13 mm gypsum board 

AND 21 mm T and G 
lumber 
or 22 mm floor particle 
board 
or 18 mm floor olvwood 

75x175 mm wood joists 
cc=600 mm 
+ Mineral wool in sheets, granular or 
cellulose fibre 

13 mm gypsum board and 15 mm Fire 
rated gypsum board 

* Danish class 
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Denmark 

2.4 Floors wi th one floor and two ceiling layers and insert boards 

- Flooring 

Insulation 

nsert boards 

2xLining 

Floors 

Class Flooring Wood joists + Insulation Ceiling side 
2x12 mm particle or fibre board 

(60p_kg/m_ )̂ 

or 2x12 mm pljAvood (500 kg/rn) 

or 2x n mmjjypsuni board 
or one board and 15 mm T and G 
lumber 
2x12 mm particle or fibre board 

(60p_ks/m_̂ ) 

or 2x12 mm plywood (500 kg/rn) 

or 2x 1_3 Tnrn_gypsum board 
or one board and 15 mm T and G 
lumber 
2x12 mm particle or fibre board 

(60p_kj/W) 

or 2x12 mm plywood (500 kg/xn) 

or 2x 1_3 nim_gyBsum board 
or one board and 15 mm T and G 
lumber 

R E I 60 
(BD-60)* 

21 mm T and G lumber 

or 18 mm floor particle 
board 
or 18 mm floor plywood 

Wood beams + 50 mm wood 
concrete boards with 19 mm insert 
boards 

21 mm T and G lumber Wood beams + 50 mm mineral wool 
with 19 mm insert boards 

or 18 mm floor particle 
board 
or 18 mm floor plywood 

21 mm T and G lumber Wood beams + 50 mm clay filling 
with 19 mm insert boards 

or 18 mm floor particle 
board 
or_l_8_mm floqr_plywpod, 

Danish class 

19 



Finland 

Finland 

The fire resistance for wall and floor constructions is determined by testing and/or calculations 
or on the basis o f other adequate accounts. The capacity o f a load bearing structure is calculated 
according to National Building Code o f Finland Part BIO or Eurocode 5. 

The wall constructions are divided into load bearing and/or separating walls and are usually one 
or two studs thick. Below are some wall and floor structures which have type approval. The 
structures are designed at normal temperature according to National Building Code o f Finland 
Part BIO. The height o f the walls is limited from 2,0 to 3,8 metres with separating walls and 
from 3,6 to 8,5 wi th load bearing and separating walls or only load bearing walls. 

1. Wall elements 
1.1 Load bearing and separating external walls wi th one or two insulation layers 

T T 
gypsum board 

void cavity 

facade material 

Load bearing and separating walls, external 
Studs Insulation Lining (inside) Lining (outside) 

REI 30 According to design at 
normal temperature but at 
least 45x95 mm cc= 600 
mm 

Rock wool (30 kg/m^) 13 mm gypsum board 9 mm gypsum board, 
void cavity and facade 
material 

REI 30 

According to design at 
normal temperature but at 
least 45x95 mm cc= 600 
mm * 

Rock wool (30 kg/m^) 13 mm gypsum board 9 mm gypsum board, 
void cavity and facade 
material 

REI 30 

AND horizontal studs 
45x45 mm * 

AND Rock wool (30 kg/rn) 
i f depth 45 mm 

13 mm gypsum board 9 mm gypsum board, 
void cavity and facade 
material 

* The position of the insulation with studs can be exchanged 

20 



Finland 

1.2 Load bearing external wall wi th two inside and two outside layers 

fTT 
gypsum board 

void cavity 

facade material 

Load bearing wall, external 

Studs Insulation Lining (inside) Lining (outside) 
R60 According to design at 

normal temperature but at 
least 45x95 mm 
cc= 600 mm 

Rock wool (30 kg/rn) 2x 15 mm Fire rated gypsum 
board 

9 mm gypsum board, 
void cavity and facade 
material 

1.3 Load bearing and separating wall with one or two lining layers on each side 

Load bearing and separating wal s, internal 

Studs Insulation Lining (each side) 
R E I 3 0 According to design at 

normal temperature but at 
least 45x95 mm 
cc= 600 mm 

Rock wool (30 kg/Tn) 13 mm gypsum board R E I 3 0 

Dubble separated studs 
according to design at normal 
temperature but at least 
45x95 mm 
cc= 600 mm 

Rock wool (30 k g W ) 13 mm gypsum board 

R E I 60 According to design at 
normal temperature but at 
least 45x95 mm 
cc= 600 mm 

Rock wool (30 kg/rn) 2x15 mm Fire rated gypsum board R E I 60 

Dubble separated smds 
according to design at normal 
temperature but at least 
45x95 mm 
cc= 600 mm 

Rock wool (30 k$/ra) 2x15 mm Fire rated gypsum board 

21 



Finland 

1.4 Load bearing internal walls wi th two lining layers 

Load bearing walU internal 
Studs Insulation Lining (each side) 

R30 According to design at 
normal temperature but at 
least 45x95 mm 
cc= 600 mm 

Rock wool (30 kg/m"') 2x13 mm gypsum board 

R60 According to design at 
normal temperature but at 
least 45x95 mm 
cc= 600 mm 

Rock wool (30 kg/ra) 2x15 mm Fire rated gypsum board 

1.5 Separating walls without insulation 

Separating walls 
Studs Insulation Lining 

E I 15 45x70 mm 13 mm gypsum board 
E I 30 45x70 mm 2x13 mm eypsum board 

1.6 Separating walls wi th or without insulation 

Separating walls 
Studs Insulation Lining (each side) 

E I 30 45x70 mm 13 mm evpsum board 
E I 60 45x70 mm Rock wool (30 kg/rn) 13 mm gypsum board 

E I 60 45x70 mm 2x13 mm evpsum board 
E I 90 45x70 mm Rock wool (30 kg/in) 2x13 mm gypsum board 
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1.7 Separating walls with double separated studs 

Separating walls 
Studs Insulation Lining (each side) 

E I 60 45x70 mm 2x13 mm evpsum board 
E I 90 45x70 mm Rock wool (30 kg/m^) 2x13 mm gypsum board 

1.8 Separating wall wi th double studs 

Separating wall 
Studs Insulation Lining (each side) 

EI120 45x70 mm Rock wool (30 kg/in) 2x13 mm gypsum board 

23 



Finland 

2. Floor/ceiling elements 
2.1 Floor with three ceiling layers 

Flooring 

Insulation 

Wooden battens 
Gypsum boards 

Floors 

Class Flooring Wood joists + Insulation Ceiling side 
R E I 30 With (floors) or without 

(roofs) flooring 
According to design at normal 
temperature, cc= 600 mm 

+ 100 mm Rock wool (30 ko/rn) 

45x45 mm wooden battens or 
acoustic steel profiles 
+ 2x13 mm g5^sum board 

2.2 Floor with four ceiling layers 

\ Flooring 

Insulation 

Steel profile 
Wooden battens 

— Gypsum boards 

Floors 

Class Flooring Wood joists + Insulation Ceiling side 
R E I 60 With (floors) or without 

(roofs) flooring 
According to design at normal 
temperature, cc= 600 mm 

+ 100 mm Rock wool (30 kg/rn) 

45x45 mm wooden battens 
+ 45x45 mm wooden battens or 
acoustic steel profiles 
-^2x15 mm Fire rated gvpsum board 
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France 

The French wood constructions have fire resistance for 30 or 60 minutes, wall constructions for 
both 30 and 60 minutes and floor constructions for 30 minutes fire resistance. Below are some 
examples: 

1. Wall elements 
1.1 Load bearing and separating wall , R E I 60, external 

23 mm gypsum board 
13 mm gypsum board 
45x100 mm wood studs (cc=600 mm) 
100 mm mineral wool (28 kg/m^) 
9-12 mm OSB/plywood/chipboard 
Void cavity 
18 mm wooden cladding or 19 m m plywood 

IT 

L 

wooden board 

void cavity 

facade material 

1.2 Load bearing and separating wall , R E I 60, wi th wooden board, intemal 

22 mm OSB 
9-12 mm wooden board 
50x120 mm wood studs (cc=600 mm) 
120 mm mineral wool (28 kg/m^) 
22 mm OSB 

1.3 Load bearing and separating wal l , R E I 60, wi th gypsum board, intemal 

23 mm gypsum board 
9-12 mm wooden board 
45x100 mm wood studs (cc=600 mm) 
100 mm mineral wool (28 kg/m^) 
13 m m gypsum board 
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1.4 Load bearing and separating wall , R E I 30, external 

13 mm plasterboard 
45x100 mm wood studs (cc=600 mm) 
100 mm mineral wool 
9-12 mm OSB/plywood/chipboard 
18 mm wooden cladding or 19 m m plywood 

1.5 Load bearing and separating wall , R E I 30, internal 

13 mm gypsum board 
9-12 mm wooden board 
45x100 mm wood studs (cc=600 mm) 
100 mm mineral wool (13 kg/m^) 
13 m m gypsum board 

wooden board 

void cavity 

facade material 

2. Floor/ceiling element 
2.1 Floor with two floor and three ceiling layers, R E I 30 

• Flooring 
• 22 m m particleboard 
• 60x 170 mm wood studs (cc=600 mm) 
• Mineral wool 
• Resilient channels 
• 2x 18 mm gypsum boards 

Flooring 

Insulation 

Resilient ch; 
Gypsum bo; 
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Germany 

Germany 

In Germany many federal states have their own regulations. But the federal regulations have to 
fol low the fundamental laws, which operate for the whole country. 

The wall constructions are divided into internal or external walls and into load bearing, load 
bearing and separating or separating walls. The constructions are tested according to the 
German standard D I N 4102 Teil 4 and a German class is given. Separating walls have the same 
construction as load bearing and separating, apart from the studs that are 40x40 mm. The 
constructions in this survey are taken from Holzbau handbuch, Reihe 3, Teil 4, Folge 2. 

In Germany they also use a component additive method. The component additive method sums 
up the times from each component and the fire resistance is calculated. The fire resistant times 
for the elements are taken from graphs in the standard D I N 4102 Teil 4. 

1. Wall elements 
1.1 Load bearing walls 

Load bearing walls, internal 
Class Studs Insulation Lining (each side) 
R30 
(F 30-B)* 

40x80 mm 
cc=665 mm 

18 mm Fire rated gypsum board R30 
(F 30-B)* 

50x80 mm 
cc=675 mm 25 mm plywood (600 kg/rn) 

or 2x16 mm plywood_{600 kgW_)_ 
or 15 mm Fire rated .gxpsum board 

R30 
(F 30-B)* 

50x80 mm 
cc=675 mm 

or 18 mm gvpsum board 

R30 
(F 30-B)* 

100x100 mm 
cc=725 mm 16 mm plywood (600 kgW) 

R30 
(F 30-B)* 

100x100 mm 
cc=725 mm 

or 22 mm T and G lumber on one side and 16 mm 
plywood on the other 

R30 
(F 30-B)* 

100x100 mm 
cc=725 mm 

or 12j5 mm Fire rated_gYpsum board 
or 15 mm gypsum board 
or 2x9,5 mm evpsum board 

R30 
(F 30-B)* 

40x80 mm 
cc=665 mm 

8 mm plywood (600 kg/rn) and 12,5 mm Fire 
rated_gypsum board 

R30 
(F 30-B)* 

40x80 mm 
cc=665 mm 

or 8 mm plywood (600 kg/rn) and 15 or 2x9,5 
mm gypsum board 

R30 
(F 30-B)* 

40x80 mm 
cc=665 mm 

or 13 mm plywood (600 kg/rn) and 9,5 mm 
eypsum board or Fire rated gypsum board 

R30 
(F 30-B)* 

40x80 mm 
cc=665 mm 

or 12,5 mm Fire rated gypsum board and 9,5 mm 
eVDSum board or Fire rated svpsum board 

R60 
(F 60-B)* 

40x80 mm 
cc=665 mm 

22 mm plywood (600 kg/m') and 18 mm Fire rated 
gypsum board 

R60 
(F 60-B)* 

50x80 mm 
cc=675 mm 

15 mm Fire rated gypsum board and 12,5 mm Fire 
rated_gYpsum board 

R60 
(F 60-B)* 

50x80 mm 
cc=675 mm 

or 15 mm Fire rated gypsum board and 15 or 2x9,5 
mm evpsum board 

*German class 
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1.2 Load bearing and separating walls 

Load bearing and separating walls, internal 
Class Studs Insulation Lining (each side) 
R E I 30 
(F 30-B)* 

40x80 mm 
cc=665 mm 

80 mm Mineral wool 

(30 kg/rn) 
13 mm plywood (600 kg/m ) 

or 12,5 mm Fire rated gypsum board on one side 
and_ 13, nmi_plywopd_qn the .other 
or 18 or 2x9,5 mm gypsum board on one side and 
13 mm plywood on the other 

40 mm Mineral wool 

(50 kg/rn) 
13 mm plywood (600 kg/m ) 

or 12,5 mm Fire rated gypsum board on one side 
and_ 13_ nini_pljv;wopd_on the .other 
or 18 or 2x9,5 mm gypsum board on one side and 
13 mm plywood on the other 

60 mm Mineral wool 

(100 kgW) 
8 mm plywood (600 kg/m ) 

or 12,5 mm Fire rated gypsum board on one side 
and_8jnm2lywQ2JlQiiJ.he 
or 18 or 2x9,5 mm gypsum board on one side and 
8 mm plywood on the other 

25 mm fixed wood 
wool board 

13 mm plywood (600 kg/m ) 

or 12,5 mm Fire rated gypsum board on one side 
åiid 1151PlPly}^[2Pii_QS. other 
or 18 or 2x9,5 mm gypsum board on one side and 
13 mm plywood on the other 

50 mm fixed wood 
wool board 

8 mm plywood (600 kg/m ) 

or 12,5 mm Fire rated gypsum board on one side 
and_8jnm 2lywQ2.4.QiLÖip_9^^''- _ 
or 18 or 2x9,5 mm gypsum board on one side and 
8 mm plywood on the other 

40 mm Mineral wool 

(30 kg/m^ 

12,5 mm Fire rated gypsum board 

or 18mm gypsum board_ 
or 2x9,5 mm gvpsum board 

25 mm fixed wood 
wool board 

12,5 mm Fire rated gypsum board 

or 18_rnm gypsum board_ 
or 2x9.5 nmi gypsum board 

* German class 
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1.3 Load bearing and separating walls wi th one inside layer, extemal 

Load bearing and separating walls, external 

Class Studs Insulation Lining (inside) Lining (outside) 
R E I 30 
(F 30-B)* 

40x80 mm 
cc=665 mm 

80 mm Mineral wool 

(30 kg/rn) 
13 mm plywood (600 kg/m ) 13 mm plywood (600 kg/m ) or 

T and G lumber 
qr_l_2,5 mm Jjre.rated_^Ypsum 
or 18 or 2x9,5 mm gypsum board 

13 mm plywood (600 kg/m ) 25 mm wood wool board and 
15 mm grout 

or_l_2,5 mm Fjre_rated_gypsumj3^rd 
or 18 or 2x9.5 mm gypsum board 

40 mm Mineral wool 

(50 kg/rn) 
13 mm plywood (600 kg/m ) 13 mm plywood (600 kg/m ) or 

T and G lumber 
or_n,5 mm Fjre_rated_gxpsumjDMrd_ 
or 18 or 2x9.5 mm gypsum board 
13 mm plywood (600 kg/m ) 25 mm wood wool board and 

15 mm grout 
or. 12.'5 Fjre_rated_gypsumjDoard 
or 18 or 2x9.5 mm gypsum board 

25 mm Wood wool 
board 

13 mm plywood (600 kg/m ) 13 mm plywood (600 kg/rn) or 
T and G lumber 

QX.IZ.-^ Jjre_rated_gypsuTnjD^rd 
or 18 or 2x9,5 mm gypsum board 

13 mm plywood (600 kg/m ) 25 mm wood wool board and 
15 mm grout 

qr_l_2,5 mm Jnr_e_rated_gypsumj3^ 
or 18 or 2x9,5 mm gypsum board 

13 mm plywood (600 kg/m ) 13 mm plywood (600 kg/m ) or 
T and G lumber 

qr_12.,5 mm Fjre_rated_gypsumj3^r^ 
or 18 or 2x9.5 mm gypsum board 

13 mm plywood (600 kg/m ) 25 mm wood wool board and 
15 mm grout 

or.l2.'5 PlIP JjrLrated_gypsumj3oard 
or 18 or 2x9,5 mm gypsum board 

80 mm Mineral wool 
(100 kg/rn) 

16 mm plywood (600 kg/m ) 6 mm cement bonded board 

(M"_l_5_mniFire rated £ypsum board_ 
or 18 or 2x9,5 mm gypsum board 

50 mm Wood wool 
board 

16 mm plywood (600 kg/m ) 6 mm cement bonded board 

qr_ 1_5 mmj i re rated gypsum board_ 
or 18 or 2x9.5 mm gypsum board 

* German class 
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1.4 Load bearing and separating walls with two inside layers, external 

inside outside 

Load bearing and separating walls, external 
Class Studs Insulation Lining (inside) Lining (outside) 
REI 30 
(F 30-B)* 

40x80 mm 
cc=665 mm 

80 mm Mineral wool 

(30 kg/m) 

9,5 mm Fire rated gypsum board and 

10. niPl pllwpjDd_(600J:g/m^ 
or 9,5 mm Fire rated gypsum board or 
gypsum board and 12,5 mm Fire rated 
gypsum board 

13 mm plywood (600 kg/m ) or 
T and G lumber 

12,5 mm Fire rated gypsum board and 

8 mm plywood^00 kg/rn^} 
or 9,5 mm Fire rated gypsum board or 
gypsum board and 12,5 mm Fire rated 
gypsum board 

25 mm wood wool board and 
15 mm grout 

40 mm Mineral wool 
(50 kg/rn) 

9,5 mm Fire rated gypsum board and 

10. ̂ 2P1 pl^j3pd_(600Jcg/m^ | 
or 9,5 mm Fire rated gypsum board or 
gypsum board and 12,5 mm Fire rated 
gypsum board 

13 mm plywood (600 kg/m ) or 
T and G lumber 

12,5 mm Fire rated gypsum board and 
8 mm plx^ood_i§00 kg/m^)_ _ 
or 9,5 mm Fire rated gypsum board or 
gypsum board and 12,5 mm Fire rated 
gypsum board 

25 mm wood wool board and 
15 mm grout 

25 mm Wood wool 
board 

9,5 mm Fire rated gypsum board and 

10. UPl pb:wood_(600J<g/n^^ | 
or 9,5 mm Fire rated gypsum board or 
gypsum board and 12,5 mm Fire rated 
gypsum board 

13 mm plywood (600 kg/m ) or 
T and G lumber 

12,5 mm Fire rated gypsum board and 
8 mm p!ywo_o_d_(600 kg/m^J_ _ 
or 9,5 mm Fire rated gypsum board or 
gypsum board and 12,5 mm Fire rated 
gypsum board 

25 mm wood wool board and 
15 mm grout 

80 mm Mineral wool 

(100 kg/rn) 
9,5 mm Fire rated gypsum board and 

'AiBPl Plxwj3od_(600j:g/m^_ _ 
or 9,5 mm Fire rated gypsum board or 
gypsum board and 12,5 mm Fire rated 
gypsum board 

6 mm cement bonded board 

50 mm Wood wool 
board 

9,5 mm Fire rated gypsum board and 

13. nipi plxwood_(600Jcg/ni^ | 
or 9,5 mm Fire rated gypsum board or 
gypsum board and 12,5 mm Fire rated 
gypsum board 

6 mm cement bonded board 

* German class 
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2. Floor/ceiling elements 
2.1 Floors wi th three floor layers 

Germany 

Floors 
Class Flooring Wood joists + 

Insulation 
Ceiling side 

REI 30 
(F 30-B)* 

20 mm mortar, gypsum or asphalt 40x?? mm wood joists 
00=625 mm + 60 mm 
Mineral wool board 

(30 kg/rn) 

16 mm plywood (600 kg/rn) REI 30 
(F 30-B)* 

or 16 mm plywood or parquet 

40x?? mm wood joists 
00=625 mm + 60 mm 
Mineral wool board 

(30 kg/rn) 
or 13 mm plywood (600 kg/rn) and 9,5 mm 
gypsum board or Fire rated gypsum board 

REI 30 
(F 30-B)* 

or 9 ^ mrn_gypsum board 

AND 15 mm insulation (30kg/rn) 
or 9,5 mm gypsum board 

AND 13 mm plywood (600 kg/rn) 
or 21 mm T and G lumber 

40x?? mm wood joists 
00=625 mm + 60 mm 
Mineral wool board 

(30 kg/rn) 
pjil_2j5_mm Fire rated .gypsumbpard. 
or 16 mm T and G lumber 

REI 30 
(F 30-B)* 

20 mm mortar, gypsum or asphalt 40x?? mm wood joists 
00=625 mm + 60 mm 
Mineral wool board 

(30 kg/mi 
cc=400 mm 

19 mm plywood (600 kg/rn) REI 30 
(F 30-B)* 

or 16 mm plywood or parquet 

or 9,5 mm eypsumboard 

40x?? mm wood joists 
00=625 mm + 60 mm 
Mineral wool board 

(30 kg/mi 
cc=400 mm 

or 16 mm plywood (600 kg/rn) and 9,5 mm 
gypsum board or Fire rated gypsum board 
or 12j5 mm Fire rated .gypsum board 

REI 30 
(F 30-B)* 

or 16 mm plywood or parquet 

or 9,5 mm eypsumboard 
00=500 mm or 15 mm Fire rated gypsum board 

REI 30 
(F 30-B)* 

AND 15 mm insulation (30 kg/rn) 
or 9,5 mm gypsum board 

cc=500 mm or 25 mm wood wool board and 20 mm grout 

REI 30 
(F 30-B)* 

AND 15 mm insulation (30 kg/rn) 
or 9,5 mm gypsum board 

00=500 mm or 50 mm wood wool board 

REI 30 
(F 30-B)* 

AND 16 mm plywood (600 kg/rn) 
or 21 mm T and G lumber 

00=500 mm or 9,5 mm gypsum board and 20 mm grout 

REI 30 
(F 30-B)* 

AND 16 mm plywood (600 kg/rn) 
or 21 mm T and G lumber 

00=500 mm 

or 19 mm T and G lumber 
* German olass ?? Depends on load 
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3. SoHd timber constructions 
In Germany there are two groups o f solid wall constructions, one side fire exposure and two 
side fire exposure. Both groups include load bearing and separating walls. The walls with one 
side exposure have only lining on the exposed side. The insulation material in all constructions 
is mineral wool. The constructions differ in wall height and in distance between load bearing 
walls. 

3.1 
3.1.1 

Walls elements with 30 minutes fire resistance, R E I 30 
Load bearing and separating walls, one side exposure 

Outside Inside 

Insulation 

Solid 
wood 

Wall Studs Load Solid wood [mm] 
nr mm kN/m Wall to wall distance 

<3,0m <6,0m 
with wa 1 height 

<2,6m <3,0m 
1 40x70 10 70̂ ^ 80^̂  
2 40x70 20 90 100 
3 40x70 30 120 140 
4 40x70 35 140 180 

1) With a lining ot 13 mm the solid wood may be 65 mm 
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3.1.2 Load bearing and separating walls, R 30, two sides fire exposure 

Solid 
wood 

Air cavity 

• Insulation 

Solid 
wood 

Wall Studs Load Solid wood [mm] 
nr mm kN/m Wall to wall distance 

load bearing walls 
<3,0m <6,0m 

with wall height 
<2,6m <3,0m 

1 40x70 15 - 50 

No timber structures wi th longer fire resistance than 30 minutes have been found for Germany. 
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Ireland 

Ireland 

British standard BS 5268:Part 4 (Structural use o f timber) is used in Ireland, Part 4 o f the 
standard deals with fire resistance o f timber structures. 

The fire resistance for one particular wall or floor is calculated from the components in the wall 
or floor. Every single component has its index value for stability, integrity and insulation. 
These index values are added and the fire resistance is obtained. Some examples are given 
below. 

The fire resistance for a particular construction can also be determined by testing according to 
BS 476 Part 20-23, from assessment from test results or other knowledge on similar 
constructions. 

1. Wall elements 
1.1 Load bearing and separating wall , external R E I 30 

1.3 

Stability Integrity Insulation 

• 12 mm plywood (exposed) 
75 mm rock fibre (min. 48 kg/m^) 83 95 90 

• 37 mm studs 17 0 0 

• 12 mm plywood (unexposed) 0 27 27 
Totals (index value) 100 122 122 
Requirements (index value) 100 100 100 

Load bearing, internal R 30 

• 12,5 mm plasterboard (exposed) 67 57 57 

• 44 mm studs 33 0 0 

• 12,5 mm plasterboard (unexposed) 0 43 43 
Totals (index value) 100 100 100 
Requirement (index value) 100 100 100 

Load bearing and separating wall , internal R E I 60 

• 2x12,5 mm plasterboard (exposed) 83 67 67 

• 44 mm studs 17 0 0 

• 2x12,5 m m plasterboard (unexposed) 0 33 33 
Totals (index value) 100 100 100 
Requirements (index value) 100 100 100 

• 18 mm plywood backed with 
12,5 mm plasterboard (exposed) 92 75 75 

• 44 mm studs 17 0 0 

• 18 mm plywood backed with 
12,5 m m plasterboard (unexposed) 0 33 33 
Totals (index value) 109 108 108 
Requirements (index value) 100 100 100 
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2. Floor/ceiling elements 
2.1 Floor R E I 30 (wood based floor decking, concealed floor joists, plasterboard ceiling) 

• 21 m m softwood T and G 0 33 33 
• 37 m m timber joists 33 0 0 
• 12,5 mm plasterboard 67 67 67 

Totals 100 100 100 
Requirements 100 100 100 
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Netherlands 

Netherlands 

The Netherlands use different times for load bearing and separating properties. For example, 
wall constructions wi th 90 minutes load bearing capacity (BOB 90) and 60 minutes separating 
ability (BOS 60). 

Wall elements 
1.1 Separating wall , E I 30, with one gypsum layer, external 
(BOS 30) 

12,5 mm gypsum board 
38x89 mm studs 
89 mm rock wool 
Void cavity 
Wood cladding 

1.2 Separating wall , E I 30, with one gypsum layer, internal 
(BOS 30) 

• 12,5 mm gypsum board 
• 38x89 mm studs 
• 89 mm mineral wool 
• 12,5 mm gypsum board 

1 5 -t 

) 
( 

: 
r X 

; 

1 

1.3 Load bearing and separating wall , R90 EI60 , wi th two gypsum layers, external 
(BOB 90, BOS 60) 

j r 
2x15 mm Fire graded plasterboard 
38x120 mm studs 
120 mm rock wool 
Void cavity 
Wood cladding 

1.4 Load bearing and separating wall , R E I 60, wi th two gypsum layers on each side, internal 
(BOB 60, BOS 60) 

• 2x12,5 mm gypsum board 
• 38x89 mm studs 
• 89 mm mineral wool 
• 2x12,5 mm gypsum board 
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2. Floor/ceiling elements 
2.1 Floor, R 60 E I 30, with two floor layers and rock wool 
(BOB 60 BOS 30) 

• Flooring 
• 38x235 mm wood joists 
• 80 mm rock wool 
• ResiHent channels (cc = 400) 
• 15 mm Fire graded plasterboard 

2.2 Floor, E I 30, with two floor layers and mineral wool 
(BOS 30) 

• Flooring 
• 38x235 rmn wood joists 
• 80 mm rock wool or 120 m m glass wool 
• Resilient channels (cc = 400) 
• 12,5 mm gypsum board 

Flooring 

Insulation 

Resilient channels 
Gypsum board 
Fire graded 
plasterboard 

Flooring 

Insulation 

Resilient channels 
Gypsum board 
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Norway 

The Norwegian wall constructions are built up o f one or double studs. 

The floor constructions are a bit more complex. Some constructions do not meet the sound 
requirements between apartments and some are so called "floating floors" with wire netting and 
mineral wool. It is also allowed to build floors wi th I-beams as wood joists. Floors with 60 
minutes fire resistance are also allowed with special documentation. 

1. Wall elements 
1.1 Load bearing and separating walls, external and internal 

inside outside 

Load bearing and separating walls 
Class Studs Insulation Lining (each side) 
R E I 30 48x148 mm 

cc=600 mm 
150 mm rock (27 kg/rn) or 

glass fibre (13 kg/rn) 

19 mm wood cladding + 12 mm fibreboard 
(outside) and 12 mm fibreboard (inside) 

or 19 mm wood cladding + 13 mm gypsum board 
(outside) and 13 mm gypsum board (inside) 

48x123 mm + 
50x50 mm 
cc=600 mm 

125 mm rock (27 kg/m^) or 

glass fibre (13 kg/m^) + 50 mm 

mineral fibre (50 kg/m'') 

19 mm wood cladding + 20 mm cavity (outside) 
and 12 mm wood based lining 

double 48x73 mm 
cc=600 mm 

2x70 mm rock (27 kg/vn) or 

glass fibre (13 kg/rn) 

13 mm gypsum board 

double 48x73 mm 
cc=600 mm 

2x70 mm rock (27 kg/rn) or 

glass fibre (13 kg/rn) 

2x13 mm gypsum board (>600 kg/rn ) 

or 2x12 mm wood based board (>450 k o W ) 
or 2x15 mm T and G lumber 

48x98 mm 
cc=600 mm 

100 mm rock fibre (27 kg/rn), 
(glass fibre need special 
documentarion) 

2x13 mm gypsum board (>600 kg/m^) 

or 2x12 mm wood based board (>450 k^/m ) 
or 2x15 mm T and G lumber 
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1.2 Separating walls with double or single studs and one lining layer 

Seoaratine walls 

Class Studs Insulation Linins feach side) 
EI 30 double 36x73 mm 

cc=600 mm 
2x70 mm rock (27 kg/m^) or 
glass fibre (13 kg/m^) 

13 mm gypsum board 

36x73 mm 
cc=600 mm 

70 mm rock (27 kg/m^) or glass 

fibre (13 k W ) 

13 mm gypsum board 

48x98 mm 
cc=600 mm 

100 mm rock (27 kg/m"') or 

glass fibre (13 kg/m^) 

13 mm gypsum board (>600 kg/m^) 

or 9 mm wood based board (>450 kg/m^)_ 
or 15 mm T and G lumber 

1.3 Separating walls wi th double or single studs and two lining layers 

Seoaratins walls 

Class Studs Insulation Lining Teach side) 
EI 60 double 48x73 mm 

cc=600 mm 
2x70 mm rock fibre (27 kg/rn), 
(glass fibre need special 
documentafion) 

16+12 mm particle board EI 60 double 48x73 mm 
cc=600 mm 

2x70 mm rock fibre (27 kg/rn), 
(glass fibre need special 
documentafion) 

or 2x13 mm avDsum board 

EI 60 

48x123 mm 
cc=600 mm 

120 mm rock fibre (27 kg/m^), 
(glass fibre need special 
documentation) 

2x13 mm gypsum board (>600 kg/m ) 

EI 60 

48x123 mm 
cc=600 mm 

120 mm rock fibre (27 kg/m^), 
(glass fibre need special 
documentation) 

or 2x9 mm wood based board_(>450 kg/m^) 

EI 60 

48x123 mm 
cc=600 mm 

120 mm rock fibre (27 kg/m^), 
(glass fibre need special 
documentation) 

or 2x15 mm T and G lumber 
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2. Floor/ceiling elements 
2.1 Floors with one floor and one ceiling layer 

E: 

Flooring 

Insulation 

Wire netting 

•~ Lining 

Floors 

Class Flooring Wood joists + Insulation Ceiling side 
R E I 30* 22 mm particleboard 48x173 mm wood joists + 150 mm fixed 

rock fibre, cc=600 mm 
13 mm gypsum board 

i>60p_k^mX 
or 12 mm wood based board 

{>4_5pjcg/mi 
or 15 mm T and G lumber 

R E I 30* 22 mm particleboard 

48x173 mm wood joists + 150 mm fixed 
glass fibre, cc=600 mm 

13 mm gypsum board 

(>600 ka/m^) 
* These constructions will not meet sound requirements 

2.2 Floors with "floating floor" and three floor layers 

Flooring 

nsulation 
Wire netting 

2xLining 

Floors 

Flooring Wood joists + Insulation Ceiling side 
flooring + 22 mm 
particleboard + 25 mm 
mineral fibre + 22 mm 
particleboard 

48x198 mm wood joists + 150 mm fixed 
mineral fibre, cc=600 mm (48x48 wood 
joists between studs) 

2x 13 mm gypsum board 

(>600 kg/rn) 

or 2x 12 mm wood based board 
3x 

(>4_5p_kg/m2 
or 2x15 mm T and G lumber 

4 mm vinyl flooring + 22 mm| 
particleboard + 25 mm 
mineral fibre + 22 mm T and 
G particleboard 

48x198 mm wood joists + 150 mm fixed 
mineral fibre, cc=600 mm (30x48 wood 
joists across studs) 

2x13 mm gypsum board 

4 mm vinyl flooring + 22 mm 
particleboard + 25 mm 
mineral fibre + 22x95 mm 
massive wood with cc=150 

RET 60 floors need special documentation 
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Romania 

Below are some examples from Romania. 

1. Wall elements 
1.1 Load bearing and separating walls, external (left) and internal (right) 

- strip vertical 

strip horizontal 

• facade material 

Load bearine and seoaratins wall 

Class Studs Insulation Lining 
REI120 
(external) 

60x120 mm + 
60x60 mm 

120 mm mineral wool + 60 mm 
mineral wool 

vertical T and G lumber and 24x48 mm 
strips (outside) + 12,5 mm gypsum 
board (inside) 

R E I 30 
(internal") 

60x120 mm + 
60x60 mm 

120 mm mineral wool + 60 mm 
[mineral wool 

12,5 mm gypsum board (each side) 

2. Floor/ceiling elements 
2.1 Floors with two floor layers 

solid wood 

wood joists 
cc=400 mm 

gypsum boards 

Floors 

Class Flooring Wood joists + Insulation Ceiling side 
R E I 30 Solid wood, two layers 60x40 mm wood joists (cc==750 mm) 

with 50x30 mm wood joists 
(cc=400 mm) in the other direction 

2x12,5 mm gypsum board 

R E I 60 Solid wood, two layers 60x40 mm wood joists (cc=750 mm) 
with 50x30 mm wood joists 
(cc=400 mm) in the other direction 

2x15 mm gypsum board 
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Slovakia 

The authorised certification body must certify timber-frame structures. The fire resistance o f 
the timber-frame structures must be tested for each wall construction. Below are some 
examples o f timber-frame structures with load bearing and/or separating fire resistance that are 
tested. 

1. Wall elements 
1.1 Load bearing wall , R 45, with two lining layers 

• 10 mm paper covered gypsum board 
• 13 mm particleboard 
• ??x90 mm timber studs 
• 90 mm mineral wool (same thickness as timber studs) 
• 13 mm particleboard 
• 10 mm paper covered gypsum board 

1.2 Load bearing and separating walls, R E I 45, wi th one inside layer 

"TTI 
particleboard 

void cavity 
wood silicate 
particleboard 

facade material 

4 mm sprayed coating 
10 mm wood silicate particleboard 
20 mm void cavity 
13 mm particleboard 
??xl20 mm timber studs 
120 mm mineral wool (same thickness as timber studs) 
12,5 mm paper covered gypsum board 
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Sweden 

Testing and/or calculations determine the fire resistance for wall and floor constructions. The 
wall construcfions are divided into load bearing and/or separating walls. 

The component additive method is used to calculate the fire resistance for non-load-bearing 
separating wall constructions /Norén 1994/. It is developed through number o f tests and 
calculations. The component additive method adds the fire resistance of each layer and takes 
into account the position o f each layer. Parameters taken into account are thickness, density and 
type o f boards and insulation. The method is approved only for defined materials and mainly 
for times not greater than 60 minutes. A comparison wi th similar methods is available /König, 
Oksanen, Towler, 2000/. A modified version o f the component additive method is included in 
Eurocode 5, see chapter Calculation models. 

The fire resistance for a load bearing and separating wall is calculated according to a new 
method that enables the load bearing capacity during fire to be determined /König, Walleij , 
2000/. This new method is included in Eurocode 5, see chapter Calculation models. The load 
carrying ability for a load-bearing wal l depends on the quality o f the timber. Timber is 
classified according to strength classes, C14-C30 according to EN 338, where C30 can carry 
the heaviest loads. 

The fire resistance for floor constructions is calculated according to Eurocode 5 or the model 
mentioned above. Below are some examples. Further examples are given in a Nordic handbook 
/Östman et al, 2002/. 

1. Wal l elements 
1.1 Load bearing and separafing wall , R E I 60, wi th one lining layer 

• 15 mm Fire rated gypsum board 
• 45x120 mm studs 
• 120 mm rock wool (26 kg/m^) 
• 15 mm Fire rated gypsum board 

1.2 Load bearing and separating wall , R E I 90, with two lining layers 

• 2x15 mm Fire rated gypsum board 
• 45x145 mm studs 
• 145 mm rock wool (26 kg/m^) 
• 2x 15 mm Fire rated gypsum board 
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1.3 Separating wall , E I 60, wi th one lining layer 

16 mm plywood (450 kg/m ) 
45x70 mm smds 
70 mm rock wool (26 kg/m^) 
16 mm plywood (450 kg/m^) 

2. Floor/ceiling elements 
2.1 Floor, R E I 60, with one floor layer 

• Flooring 
• 45x195 mm wood j oists 
• 95 mm rock (26 kg/m?) or glass 

wool (20 kg/m^) 
• Resilient channels 
• 13 mm gypsum board 
• 15 mm Fire rated gypsum board 

Flooring 

Insulation 

Resilient channels 
Gypsum board 

Fire rated 
gypsum board 

2.2 Floor, R E I 60, with one floor layer 

• Flooring 
• 45x195 mm wood joists 
• 170 mm rock wool (26 kg/m^) 
• Resilient channels 
• 12 mm particle board 
• 13 mm gypsum board 

Flooring 

Insulation 

Resilient channels 
Particle board 
Gypsum board 
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3. Sohd timber constructions 
3.1 Wall elements 
3.1.1 Load bearing wall 

• 13 mm gypsum board 
• 80 mm solid wood 
• 13 mm gypsum board 

3.1.2 Load bearing and separating wal l 

13 mm gypsum board 
80 mm solid wood 
30 mm insulation 
80 mm sohd wood 
13 mm gypsum board 

3.1.3 Load bearing and separating wall 

13 mm gypsum board 
70 mm solid wood 
45x45 m m studs 
45 mm insulation 
20 mm void cavity 
45 mm insulation 
45x45 mm studs 
70 mm solid wood 
13 mm gypsum board 
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3.1.4 Load bearing and separating wall 

Sweden 

2x13 mm gypsum board 
45x95 mm studs 
95 mm insulation 
10 mm void cavity 
70 mm solid wood 
10 mm void cavity 
95 mm insulation 
45x95 mm studs 
2x13 mm gypsum board 

3.1.5 Load bearing wall , external 

13 mm gypsum board 
95 mm solid wood 
120 mm insulation 
34x70 mm battens 
Wooden cladding 
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3.2 Solid floor/ceiling elements 
3.2.1 Floor wi th solid wood, glued or combined with nails 

• Solid wood wi th thickness 70-220 mm 
• Glued or combined wi th nails 
• Traces in each beam 

3.2.2 Floor with solid wood, insulation and distance block, R E I 60 

• Fibre board 
• Wood beams 
• Rock wool insulation 
• Distance blocks 
• 28x70 mm battens 
• 2x13 mm gypsum board 

Total thickness o f the floor construction wi th insulation and distance block varies between 255 
to 341 mm. 
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Switzerland 

Almost all the constructions in Switzerland are limited to 30 minutes load bearing resistance. 
But in exceptional cases wal l constructions have 60 minutes fire resistance and floor 
constructions have 90 minutes fire resistance. New regulations w i l l be introduced in 2003. 
From then on it w i l l be possible to build with 60 minutes fire resistance, REI. 

1. Wall elements 
1.1 Load bearing wall wi th two lining layers 

Load bearing walls 
Class Studs Insulation Lining (each side) 
R30 
(F 30bb)* 

50x80 mm 2x16 mm wood board (580 kg/m ) 

or 8 mm wood board (580 kg/rn) and 
12̂ 5 jnm_Fire_jatejl^)[p_si^ 

or 8 mm wood board (580 kg/rn) and 
15or 2x9,5 mm_g>^um_bo_ard 

or 13 mm wood board (580 kg/rn) and 
9,5_mmFire rated_g}^sumboard 
or 12,5 mm Fire rated gypsum board 
and 9^inni_Fire rated_gYE.sum_bqard_ 

or 8 mm wood board (580 kg/rn) and 
10 mm gypsum fibre board 

* Swiss class 
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1.2 Load bearing walls wi th one lining layer 

Load bearing walls 

Class Studs Insulation Lining (each side) 
R30 
(F 30bb)* 

50x80 mm 25 mm wood board (580 kgfrn) R30 
(F 30bb)* 

100x100 imn 16 mm wood board 

R30 
(F 30bb)* 

100x100 imn 
or 22 mm T and G lumber on one side 
and 16 mm wood board on the other 

R30 
(F 30bb)* 

100x100 imn 

or 12̂ 5 mm Fire rated gY^sum board 
or 15 mm_gy2sum board 
or 2x9.5 mm evDsum board 

R E I 60** 
(F 60**)* 

60x80 mm 28 mm cement fibre board 

**only exceptional cases 
* Swiss class 

1.3 Load bearing and separating wall with two lining layers 

Load bearing and separating walls 

Class Studs Insulation Lining (each side) 
R E I 60** 
(F 60**)* 

60x80 mm 2x15 mm gypsum board R E I 60** 
(F 60**)* 

60x80 mm 

or 2x12.5 mm gypsum fibre board 
**only exceptional cases 
* Swiss class 
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1.4 Load bearing and separating fire walls between houses. 

House A House B 

Load bearing and separating fire walls 
Class Studs (each side) Insulation Lining (each side) 
REI 90 
(F 90)* 

only load bearing no 
fire resistance 

50 mm Rock or Glass 
wool 

3x12,5 mm gypsum fibre board REI 90 
(F 90)* 

only load bearing no 
fire resistance 

50 mm Rock or Glass 
wool 

or 3x15 mm Fire rated gypsum board 

REI 90 
(F 90)* 

only load bearing no 
fire resistance 

50 mm Rock or Glass 
wool 

or 2x20 mm cement mixed particle 
board 

REI 90 
(F 90)* 

only load bearing no 
fire resistance 

50 mm Rock or Glass 
wool 

or 2x12,5 mm gypsum fibre board and 
50 mm Rock wool (85 kg/m )̂ 

* Swiss class 
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2. Floor/ceiling elements 
2.1 Floors with thick load carrying layer 

• Flooring 
•Load carrier 

Floors 
Class Flooring Footstep insulation 

Load carriers 

Wood joists 

REI30 
(F 30bb)* 

50 mm T and G lumber REI30 
(F 30bb)* 

9,5 mm Fire rated gypsum 
board 

40 mm T and G lumber 

REI30 
(F 30bb)* 

50 mm T and G lumber 80x?? mm wood joists 

REI30 
(F 30bb)* 

9,5 mm Fire rated gypsum 
board 

40 mm T and G lumber 

80x?? mm wood joists 

REI30 
(F 30bb)* 

30 mm wood board 
(580 ks/rn) 

40 mm particle or fibre 
board 

80x?? mm wood joists 

REI30 
(F 30bb)* 

30 + 19 mm particle or 
fibre board 
or 2x25 mm particle or 
fibre board 
or 2x24 mm T and G 
lumber 

80x?? mm wood joists 

REI30 
(F 30bb)* 

15 mm mineral wool 
(30 kg/m )̂ 

40 mm particle or fibre 
board 

80x?? mm wood joists 

* Swiss class ?? Depends on load and span 

2.2 Floors with three floor layers 

- Flooring 
- Footstep insulation 
- Load carrier 

Floors 
Class Flooring Footstep insulation Load carriers Wood joists 
REI30 
(F 30bb)* 

20 mm T and G lumber 

or 16 mm wood board 
(580 kgW) 

13 mm Rock or Glass 
wool (80 k^/rn)_ 
or 16 mm wood fibre 
board (150 kg/m )̂ 

25 mm wood board 
(580 kg/m )̂ 
or 27 mm T and G lumber 

80x?? mm wood joists REI30 
(F 30bb)* 

20 mm solid wood or 16 
mm wood board (580 
AND 16 mm wood board 
(580 kg/rn) or 16 mm T and 
G lumber 

13 mm Rock or Glass 
wool (80 kg/rnl_ 
or 16 mm wood fibre 
board (150 kg/rn) 

21 mm T and G lumber 

or 19 mm wood board 
(580 kg/m )̂ 

80x?? mm wood joists 

* Swiss class ?? Depends on load and span 
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2.3 Floors with three floor and one ceiling layers 

Flooring 
Footstep insulation 
Load carrier 
Insulation 

Lining 

Floors 
Class Flooring + 

Load carriers 
Footstep insulation 
+ Insulation 

Lining Wood joists 

REI 30 
(F 30bb)* 

21 mm solid wood 13 mm Rock or Glass 
wqoJJSO kgWj_. 

or 12,5 mm Fire rated 
gypsum board 

or 16 rmn wood fibre 
board (_l_5p_kg/nL)._ 

12,5 mm Fire rated 
gypsum board 
or 18 mm solid wood 

80x?? mm wood joists 

or 19 mm wood board 
[£5 80jcg/m^ 
or 20 mm mortar, gypsum 
or asphalt 
AND 16 mm wood board 
(580 kg/rn) or 16 mm T and 
G lumber 

AND 60 mm Rock or 
Glass wool (30 kg/m )̂ 

or 16 mm wood board 

21 mm solid wood 13 mm Rock or Glass 
wqoJJSO kg/m^j_. 

15 mm Fire rated gypsum 
board 

80x?? mm wood joists 

or 12,5 mm Fire rated 
gypsum board 
or 19 mm wood board 

l£58pkg/mi I 
or 20 mm mortar, gypsum 
or asphalt 
AND 16 mm wood board 
(580 kgW)or 16 mm T and 
G lumber 

or 16 mm wood fibre 
board (150 kg/m )̂ 

or 21 mm solid wood 

or 19 mm wood board 

* Swiss class ?? Depends on load and span 
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2.4 Floors with one floor and one ceiling layer 

Flooring 

Insulation 
Border 

- Lining 

Floors 
Class Flooring Insulation Lining Wood ioists 
REI 30 
(F 30bb)* 

35 mm solid wood 

or 30 mm wood board 
(580 kg/rn) 

60 mm Rock or Glass 
wool (30 kg/rn) 

10 mm gypsum fibre 
board 
or 12,5 mm Fire rated 
gypsum board 
or 18 mm solid wood 
or 16 mm wood board 

60x?? mm wood joists REI 30 
(F 30bb)* 

36 mm solid wood 

or 30 mm wood board 
(580 kg/rn) 

12,5 mm gypsum fibre 
board 
or 15 mm Fire rated 
gypsum board 
or 21 mm solid wood 
or 19 mm wood board 

60x?? mm wood joists 

* Swiss class ?? Depends on load and span 
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2.5 Floors with three floor and one ceiling layers. 

I = - Flooring 
- Footstep insulation 

Load carriers 
Insulation 

Border 

• Lining 

Floors 
Class Flooring + 

Load carriers 
Footstep insulation 
+ Insulation 

Lining Wood joists 

REI 30 
(F 30bb)* 

21 mm solid wood 13 mm Rock or Glass 
wqoJJSO kg/rn^ _ 

10 mm gypsum fibre 
board 

60x?? mm wood joists 

or 12,5 mm Fire rated 
gypsum board 

or 16 mm wood fibre 
board (_l_50jcg/m )̂__ 

or 19 mm wood board 
[£5 80 kg/ipl I 
or 20 mm mortar, gypsum 
or asphalt 
AND 16 mm wood board 
(580 kg/rn) or 16 mm T an^ 
G lumber 

AND 60 mm Rock or 
Glass wool (30 kg/m )̂ 

or 12,5 mm Fire rated 
gypsum board 

or 18 mm solid wood 

or 16 mm wood board 

21 mm solid wood 13 mm Rock or Glass 
wqojJSO kgWj_. 

12,5 mm gypsum fibre 
board 

60x?? mm wood joists 

or 12,5 mm Fire rated 
gypsum board 
or 19 mm wood board 

[£5 80Jc^/m^ 
or 20 mm mortar, gypsum 
or asphalt 
AND 16 mm wood board 
(580 kg/rn) or 16 mm T and 
G lumber 

or 16 mm wood fibre 
board (150 kg/rn) 

or 15 mm Fire rated 
gypsum board 
or 21 mm solid wood 

or 19 mm wood board 

* Swiss class ?? Depends on load and span 
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2.6 Floors with two floor and three ceiling layers. 
Flooring 
Load carriers 

Insulation 
Border 

- SxLining 

Floors 
Class Flooring Footstep insulation Lining Wood ioists 
REI 90** 
(F 90**)* 

60 mm mortar, gypsum 
or asphalt 

36 mm cement particle 
board 

80x?? mm wood joists REI 90** 
(F 90**)* 

AND 22 mm wood 
board (580 kg/m^)or20 
mm solid wood 

or 3x12,5 mm gypsum 
fibre board 

or 3x15 mm gypsum 
board 

80x?? mm wood joists REI 90** 
(F 90**)* 

36 mm cement mixed 
particle board 

36 mm cement particle 
board 
or 3x12,5 mm gypsum 
fibre board 
or 3x15 mm gypsum 
board 

80x?? mm wood joists 

** only exceptional cases 
* Swiss class 

?? Depends on load and span 
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3. Solid wood constructions 

The fire resistance of solid wood constructions has been tested. Both solid wood elements and 
elements with a cavity between solid wood resist 30 minutes fire exposure. The solid wood 
constructions that are constructed according to SIA Norm 164 for normal temperatures manage 
30 minutes fire resistance. The solid wood construction shall in other words be at least 80 mm 
thick. 

3.1 Wall elements with 30 minutes fire resistance, R E I 30 
3.1.1 Solid wood wall with cavity, 120 mm 3.1.2 Width combined soHd wood wall 
(3x40 mm) /;^7V[ with nails, 80 mm 

3.1.3 Width combined solid wood wall, 80 
mm 

3.1.4 Solid wood wall with T and G, 80 
mm 

3.1.5 SoHd laminated wood wall with T 
and G, 80 mm 

3.1.6 Solid laminated wood wall with T 
and G attached with nails, 80 mm 
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3.2 Floor elements with 30 minutes fire resistance, R E I 30 
3.2.1 Solid laminated wood floor with T and G 

3.2.2 Solid beam element floor attached with nails 

mm 
3.2.3 Solid beam element floor 

3.2.4 Solid laminated T and G wood floor attached with nails 

3.2.5 Solid wood floor with T and G 

3.2.6 Cavity wooden floor with T and G 

f ^ ^ ^ ^ ^ ^ ^ 
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The solid wood cavity construction for floors or walls can be constructed in two ways. I f the 
wood is exposed to fire it needs to be 40 mm thick. But i f the wood is covered with gypsum 
boards on the exposed side the wood only needs to be 32 mm. 

The constructions with nail attachments, construction 3.2.2 and 3.2.4, must be tested before 
use. The nail constructions must be calculated or tested despite that they have the same 
construction as other tested constructions, except for the nails. The assemblies between the 
solid wood elements shall be constructed according to the assemblies below: 

0| o in 

o o CO 

Timber structures with longer fire resistance than 30 minutes are exceptional in Switzerland. 
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UK 
British standard BS 5268:Part 4 (Structural use of timber) is used in the United Kingdom, Part 
4 of the standard deals with fire resistance of timber structures. 

The fire resistance for one particular wall or floor is calculated from the components in the 
wall or floor. Every single component has its index value for stability, integrity and insulation. 
These index values are added and the fire resistance is obtained. Some examples are given 
below. 

The fire resistance for a particular construction can be determined by testing according to 
BS 476 Part 20-23, from assessment from test results or other knowledge on similar 
constructions. 

1. Wall elements 
1.1 Load bearing and separating wall, external R E I 30 

1.3 

StabiHty Integrity Insulation 

• 12 mm plywood (exposed) 
75 mm rock fibre (min. 48 kg/m^) 83 95 90 

• 37 mm studs 17 0 0 
• 12 mm plywood (unexposed) 0 27 27 

Totals (index value) 100 122 122 
Requirements (index value) 100 100 100 

Load bearing, internal R 30 

• 12,5 mm plasterboard (exposed) 67 57 57 

• 44 mm studs 33 0 0 
• 12,5 mm plasterboard (unexposed) 0 43 43 

Totals (index value) 100 100 100 
Requirement (index value) 100 100 100 

Load bearing and separating wall, internal R E I 60 

• 2x12,5 mm plasterboard (exposed) 83 67 67 

• 44 mm studs 17 0 0 
• 2x12,5 mm plasterboard (unexposed) 0 33 33 

Totals (index value) 100 100 100 
Requirements (index value) 100 100 100 

• 18 mm plywood backed with 
12,5 mm plasterboard (exposed) 92 75 75 

• 44 mm studs 17 0 0 
• 18 mm plywood backed with 

12,5 mm plasterboard (unexposed) 0 33 33 
Totals (index value) 109 108 108 
Requirements (index value) 100 100 100 

59 



UK 

2. Floor/ceiling elements 
2.1 Floor R E I 30 (wood based floor decking, concealed floor joists, plasterboard ceiling) 

21 mm softwood T and G 
37 mm timber joists 
12,5 mm plasterboard 

0 33 33 
33 0 0 
67 67 67 

100 100 100 
100 100 100 

Totals 
Requirements 

2.2 Floor R E I 60 (wood based floor decking, concealed floor joists, plasterboard ceiling) 

• 21 mm softwood T and G 0 16 16 
• 37 mm timber joists 13 0 0 
• 12,5 mm plasterboard and 

15 mm gvpsum board 93 93 93 
Totals 106 109 109 
Requirements 100 100 100 
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Non-European countries 

Australia 
The following examples are taken from MRTFC Design and Construction manuals that are 
available on the Intemet, www.timber.org.au/MRTFC. April 2002. In the manuals wall 
constructions with one or two studs are included. These wall constructions are some of the 
most common. A l l the constructions have an assumed stud size of 35x90 mm. 

The floor/ceiling constructions have a fire resistance from 30 to 90 minutes. The constructions 
are according to the Building Code of Australia. 

Senaratine walls 
Studs Insulation Lining feach side) 

EI 60 35x90 mm (double, 20 
mm spacing) 

13 mm Fire grade plasterboard EI 60 35x90 mm (double, 20 
mm spacing) 

or 16 mm Fire grade plasterboard 

EI 60 35x90 mm (double, 20 
mm spacing) 

or 13 mm Fire grade plasterboard 
and 6 mm Fibre cement sheet 

EI 60 35x90 mm (staggered, 
30 mm spacing) 

13 mm Fire grade plasterboard EI 60 35x90 mm (staggered, 
30 mm spacing) 

or 16 mm Fire grade plasterboard 

EI 60 35x90 mm (staggered, 
30 mm spacing) 

or 16 mm Fire grade plasterboard 
and 6 mm Fibre cement sheet 

EI 60 35x90 mm 13 mm Fire grade plasterboard EI 60 35x90 mm 
or 16 mm Fire grade plasterboard 

EI 60 35x90 mm 

or 13 mm Fire grade plasterboard 
and 6 mm Fibre cement sheet 

EI 90 35x90 mm (double, 20 
mm spacing) 

2x13 mm Fire grade plasterboard EI 90 35x90 mm (double, 20 
mm spacing) 

or 16 mm Fire grade plasterboard 
and 6 mm Fibre cement sheet 

EI 90 35x90 mm (staggered, 
30 mm spacing) 

2x13 mm Fire grade plasterboard EI 90 35x90 mm (staggered, 
30 mm spacing) 

or 16 mm Fire grade plasterboard 
and 6 mm Fibre cement sheet 

EI 90 35x90 mm 2x13 mm Fire grade plasterboard EI 90 35x90 mm 
or 16 mm Fire grade plasterboard 
and 6 mm Fibre cement sheet 
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Load bearing and separating walls, internal 
Studs Insulation Lining (each side) 

REI 30 35x90 mm (double, 20 
ram spacine) 

13 mm Fire grade plasterboard 

REI 30 35x90 mm (staggered, 
30 mm spacing) 

13 mm Fire grade plasterboard 

REI 30 35x90 mm 13 mm Fire grade plasterboard 
REI 60 35x90 mm (double, 20 

mm spacing) 
16 mm Fire grade plasterboard REI 60 35x90 mm (double, 20 

mm spacing) 
or 13 mm Fire grade plasterboard 
and 6 mm Fibre cement sheet 

REI 60 35x90 mm (staggered, 
30 mm spacing) 

16 mm Fire grade plasterboard REI 60 35x90 mm (staggered, 
30 mm spacing) 

or 13 mm Fire grade plasterboard 
and 6 mm Fibre cement sheet 

REI 60 35x90 mm 16 mm Fire grade olasterboard REI 60 35x90 mm 
or 13 mm Fire grade plasterboard 
and 6 mm Fibre cement sheet 

REI 90 35x90 mm (double, 20 
nun spacing) 

2x13 mm Fire grade plasterboard REI 90 35x90 mm (double, 20 
nun spacing) 

or 16 mm Fire grade plasterboard 
and 6 mm Fibre cement sheet 

REI 90 35x90 mm (staggered, 
30 mm spacing) 

2x13 mm Fire grade plasterboard REI 90 35x90 mm (staggered, 
30 mm spacing) 

or 16 mm Fire grade plasterboard 
and 6 mm Fibre cement sheet 

REI 90 35x90 mm 2x13 mm Fire grade plasterboard REI 90 35x90 mm 
or 16 mm Fire grade plasterboard 
and 6 mm Fibre cement sheet 
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TT 

Load bearing and separating walls, external 
Studs Insulation Lining Hnside) Lining foutside) 

REI 60 35x90 16 mm Fire grade 
plasterboard 

Any external cladding on 
battens and 16 mm Fire 
erade plasterboard 

REI 60 35x90 

13 mm Fire grade 
plasterboard 

7,5 mm Fibre cement sheet 
and 13 mm Fire grade 
plasterboard 

REI 90 35x90 16 mm Fire grade 
plasterboard and 6 mm Fibre 
cement sheet 

7,5 mm Fibre cement sheet 
and 13 mm Fire grade 
plasterboard and 6 mm Fibre 
cement sheet 

REI 90 35x90 

100 mm Rockwool 
insulation 

2x 13 mm Fire grade 
plasterboard 

7,5 mm Fibre cement sheet 
and 16 mm Fire grade 
plasterboard 
12 mm Plywood and 16 mm 
Fire grade plasterboard 

REI 90 35x90, double nail 
laminated post 

2x 13 mm Fire grade 
plasterboard 

7,5 mm Fibre cement sheet 
and 16 mm Fire grade 
plasterboard 

Carpet & 
Underlay 

Tiles on 
fibre cement 

Bare floor 

Floors 
Flooring Wood joists + Insulation Ceiling side 

REI 30 Bare floor + Tiles on fibre 
cement + Carpet & Underlay 

Wood joists + insulation 13 mm Fire grade plasterboard on 
resilient channels 

REI 60 Bare floor + Tiles on fibre 
cement + Carpet & Underlay 

Wood joists + insulation 2x13 mm Fire grade plasterboard 
on resilient channels 

REI 60 Bare floor + Tiles on fibre 
cement + Carpet & Underlay 

Wood joists + insulation 13 mm Fire grade plasterboard 
and 16 mm Fire grade 
plasterboard on resilient channels 

REI 90 Bare floor + Tiles on fibre 
cement + Carpet & Underlay 

Wood joists + insulation 2x16 mm Fire grade plasterboard 
on resilient chaimels 
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Canada 

The following examples are taken fi-om the National building code of Canada 1995, Fourth 
revision April 2002, in which constructions with one or two studs are shown. Colunms for 
both load bearing and non-load bearing fimes according to fire resistance are included. 

Some floor constructions are also shown in the building code. The floor constructions are 
tested for 30-60 minutes. 

1. Wall elements 
1.1 Load bearing and separating wall, R E I 45, with one lining layer 

• 12,7 mm Fire rated gypsum board 
• 38x89 mm studs 
• 12,7 mm Fire rated gypsum board 

1.2 Load bearing and separating wall, R E I 60, with double studs 

• 15,9 mm Fire rated gypsum board 
• 2x38x89 mm studs with 25 mm apart 
• 15,9 mm Fire rated gypsum board 

1.3 Separafing wall, E I 120, with two lining layers 

2x15,9 mm Fire rated gypsum board 
38x89 mm studs 
2x15,9 rmn Fire rated gypsum board 
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2. 
2.1 

Floor/ceiling elements 
Floor, R E I 60, with two floor layers 

Topping 

Subfloor 

i 
11 mm sanded plywood, OSB or waferboard 
17 mm T and G lumber or 15,5 mm plywood, OSB or waferboard 
Wood joists or wood trusses 
Resilient chamiels 
12,7 mm Fire rated gypsum board 
12,7 mm Fire rated gypsum board 

2.3 Floor, R E I 45, with metal channels 
Topping 

Subfloor 

38 mm concrete topping (at least 70 kg/m ) 
17 mm T and G lumber or 15,5 mm plywood, OSB or waferboard 
Wood joists or wood trusses 
With or without rock, glass or cellulose fibres 
Resilient metal channels (cc=400 mm) 
15,9 mm Fire rated gypsum board 
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New Zealand 

New Zealand 

The information from New Zealand is from a gypsum board company. These constructions 
satisfy the requirements of the New Zealand standard NZS 3604. 

In this standard the height of the wall differs depending on wall construction. That is why 
some load bearing walls have the same construction as some separating walls. The walls are 
grouped into load bearing and non-load bearing. 

The floor constructions have a fire resistance between 15 and 120 minutes. The flooring is the 
same in all constructions while the wood joists, insulation and ceiling lining may vary. 

1. Wall elements 
1.1 Load bearing and separating walls with one or two lining layers 

Load bearing and separating walls 
Studs Insulation Lining (each side) 

R E I 1 5 50x75 mm 
cc=600 mm 

9,5 mm gypsum board 

R E I 3 0 50x75 mm 
cc=600 mm 

9,5 mm Fire rated gypsum board 

R E I 60 50x75 mm 
cc=600 mm 

12,5 rmn Fire rated gypsum board R E I 60 

50x100 mm (double, 25 
mm spacing) 
cc=600 mm 

75 mm glass fibre 2x9,5 mm Fire rated gypsum board 

R E I 90 50x100 mm 
cc=600 mm 

16 mm Fire rated gjqjsum board 

R E I 120 50x100 mm 
cc=600 mm 

2x16 mm Fire rated gypsum board 
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New Zealand 

1.2 Separating walls with one or two lining layers 

Seoaratine walls 
Studs Insulation Lining (each side) 

E I 15 50x75 mm 
cc=600 mm 

9,5 mm gj^sum board 

E I 30 50x75 mm 
cc=600 mm 

9,5 mm Fire rated gypsum board E I 30 50x75 mm 
cc=600 mm 

or 12,5 mm gypsum board 
E I 60 50x75 mm 

cc=600 mm 
12,5 mm Fire rated gypsum board E I 60 

50x100 mm 
cc=600 mm 

2x9,5 mm Fire rated gypsum board 

E I 90 50x100 mm 
cc=600 mm 

16 mm Fire rated gypsum board 

E I 120 50x100 mm 
cc=600 mm 

2x12,5 rmn Fire rated gypsum board E I 120 50x100 mm 
cc=600 mm 

or 19 mm Fire rated svpsum board 
E I 180 50x100 mm 

cc=600 mm 
2x16 rmn Fire rated gypsum board 
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New Zealand 

2. Floor/ceiling elements 
2.1 Floors with one floor layer 

j Flooring 

Insulation 

Wood boards 
cc=600 mm 

Lining 

Floors 
Flooring Wood joists + Insulation Ceiling side 

R E I 15 20 mm particle board 

or 17 mm plywood 

50x150 mm wood joists 
(cc=600 mm) + 
50x75 mm wood boards 
(cc=600 mm) 

9,5 mm gypsum board 

R E I 30 20 mm particle board 

or 17 mm plywood 

50x200 mm wood joists 
(cc=600 mm) + 
50x100 mm wood boards 
(cc=600 mm) 

12,5 mm Fire rated gypsum board 

R E I 60 20 mm particle board 

or 17 mm plywood 

50x200 mm wood joists 
(cc=600 mm) + 
50x75 mm wood boards 
(cc=600 mm") 

16 mm Fire rated gypsum board 

R E I 90 20 mm particle board 

or 17 mm plywood 

50x250 mm wood joists 
(cc=400 mm) + 
50x75 mm wood boards 
(cc=600 mm) 

2x16 mm Fire rated gypsum board 

R E I 120 20 mm particle board 

or 17 mm plywood 

design for right strength for its 
load (cc=500 mm) 

2x19 mm Fire rated gypsum board 

68 



USA 

USA 

The US constructions are tested according to the American standard ASTM 119 that differs 
shghtly from the ISO 834 standard used in many European countries e.g. pressure in the test 
fumace. Some constructions may pass the American standard but not ISO 834 /Norén 1996/. 
The differences can be explained by several factors e.g. board materials, timber grade, 
mechanical loading and old American test data. 

Below are some examples of construction that were tested and approved according to the 
American standard ASTM 119 between 1960 and 1975. 

1. Wall elements 
1.1 Load bearing interior wall, R 60, with one lining layer 

• 15,9 rmn gypsum board type X, fire rated 
• 38x89 mm wood studs 
• 15,9 mm gypsum board type X, fire rated 

1.2 Load bearing and separating interior wall, R E I 60, with two lining layers 

15,9 mm gypsum board type X, fire rated 
9,5 mm gypsum wallboard 
38x89 mm wood studs 
9,5 mm gypsum wallboard 
15,9 mm gypsum board type X, fire rated 

1.3 Load bearing exterior wall, R 60, with one inside gypsum layer 

15,9 mm gypsum board type X, fire rated 
38x89 mm studs 
100 mm rock wool (35 kg/m^) 
Wood based board 
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USA 

2. Floor/ceiling elements 
2.1 Floor, R E I 60, with two floor and two ceiling layers 

1̂—- • Flooring 

Resilient channels 
Gypsum board 

• Gypsum or concrete 
• Wood based layer 
• 38x235 mm wood joists 
• Resilient metal channels 
• 12,7 mm gypsum board type X, fire rated 

2.2 Floor, R E I 60, with two floor and one ceiling layers 

— Flooring 

Gypsum board 

• Wood based layer 
• Wood based layer 
• 38x235 mm wood joists 
• 12,7 mm gypsum board type X, fire rated 
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Calculation methods 

Historically, fire resistance ratings required by various National Building Regulations have 
been verified by fire testing. This has been the dominating procedure for constructions such as 
timber frame wall and floor assemblies due to their complex performance under fire exposure. 
Only for simple structural elements, such as timber members used as beams or columns, 
calculation methods have been found in various National design standards for timber 
structures. Although there existed a considerable variation regarding charring rates and the 
reduction of strength and stiffness properties at elevated temperatures, it was accepted to 
replace fire testing by calculations. Charring rates varied from 0,5 to 1,1 mm/min. This 
variety can partially be explained by that, in some standards, charring rates included effects of 
increased charring at cross-section comers, in others also included the effect of reduced 
strength and stiffness properties and/or safety factors. Therefore charring rates were notional 
values combining several, often unclear, effects rather then material properties. As a 
consequence of this, fire resistances calculated in accordance with various National design 
rules varied considerably. 

In order to harmonise design rules in Europe, upon initiative of the Commission of the 
European Communities, Eurocode work was initialised, hi 1985 the first draft of Eurocode 5, 
Design of timber structures, was published, followed in 1990 by the first draft of the Fire Part 
of Eurocode 5. hi the same year, all Eurocode work was transferred to CEN as agreed by the 
Commission of the European Communities and EFTA in 1989. During the following years, 
several parts of Eurocode 5 were published as European pre-standards (ENV) for 
experimental use in CEN-Member States: among them ENV 1995-1-1:1993 and 
ENV 1995-1-2:1994. For the time being, these ENV-Eurocodes have been revised and are 
ready to go to Formal Vote in 2003 to be published as European standards (EN). 

On this route, the design rules have been improved considerably. For example, charring and 
the reduction of strength and stiffness properties are given in a consistent way and safety 
related factors are given separately from material properties. 

EN 1995-1-2 now also includes design rules for the calculation of the fire resistance of timber 
frame assemblies, both with respect to load-bearing and separating functions. Since these 
rules are new and may not be accepted by some Member States, they are found in informative 
aimexes, which provides the possibility of a National choice i f these design rules are 
permitted or not. 

During recent years, due to the initiative of the European Commission, the importance of 
Eurocodes has increased, especially with respect to specifications for structural products 
(harmonised product standards, hEN, or European Technical Approvals, ETA), see Guidance 
Paper L, AppHcation and use of Eurocodes http://europa.eu.int/conim/enterprise/construction/ 
intemal/guidpap/l.htm). The calculation of properties relating to the essential requirements of 
the Construction Products Directive (CPD) including mechanical resistance and stability and 
fire should preferably be performed according to the Eurocodes whenever possible. 
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hl many cases, fire testing wi l l remain the most important alternative unless calculation 
methods are available. Since calculation methods must be accepted by all Member States in 
order to be used for the declaration of properties (e.g. the fire resistance) accompanying the 
CE-mark, the above mentioned design rules for timber frame assemblies given in the 
informative annexes of EN 1995-1-2 are not yet relevant for CE-marking; fire testing of such 
products will be the only alternative. In fixture versions of the standard, however, it should be 
considered to make these rules normative and thereby widen their application. 

For structural design of works, the use of the Eurocodes is encouraged by the European 
Commission, see Guidance Paper L. For the determination of timber frame wall and floor 
assemblies fabricated in situ, the fire resistance can be calculated according to the methods 
given in the informafive annexes of EN 1995-1-2, once they are permitted in the Member 
State in quesfion. It is hoped that these methods will also be accepted by other States outside 
Europe. 

Examples of timber constructions calculated according to Eurocode 5 are presented in the 
chapter for Sweden, see page 41. Further examples are given in a Nordic handbook /Östman 
et al, 2002/. 
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