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DECLARATION DE PERFORMANCE -
nombre: GAH/LE-006 GAH ALBERTS

selon 'ordonnance (EU) 305/2011 - n° GAH 6123

ETA 08/0165
Equerres d’assemblage GAH

N° de type : 8573, 8590, 8591, 8592, 8593, 8594, 8595, 8596, 8597, 8612, 8613, 8614, 8615, 8617, 8620, 8621, 8623, 8624, 8625, 8625
FH, 8626, 8626 FH, 8627, 8632 FH, 8633 FH, 8634,8635, 8636, 8637, 8638, 8640, 8641, 8644, 8645, 8622, 8628, 8629, 8632, 8633, 8654,
8655, 8791, 8792, 8793, 8794, 8795, 8799.

Les équerres d’assemblage portent le logo du fabricant, le marquage CE et le numéro de I'Institut de technologie de Karlsruhe. Toutes les
autres informations telles que la date de fabrication sont indiquées sur 'étiquette de 'emballage.

Les équerres d’assemblage sont destinées a I'assemblage d’éléments de construction porteurs en bois, par exemple aux
assemblages entre une poutre en bois et une panne.

Gust. Alberts GmbH & Co. KG
Blumenthal 2
58849 Herscheid

NA
Systeme de constance de performance : 2+
NA

LlInstitut de technologie de Karlsruhe (KIT), NB n° 0769, a effectué la premiére inspection de I'usine et du contrdle de production
interne ainsi que la surveillance, 'appréciation et I'évaluation en continu du contréle de production du systéme 2+ et établi
le document suivant : Attestation de conformité du contrdle de production interne, n° 0769-CPR-6123.

Performance déclarée

Principales caractéristiques Performance Spécification techn. harmonisée
Portance caractéristique voir annexe B de I'ETA 08/0165
Rigidité Pas de performance déterminée
Ductilité Pas de performance déterminée
Sécurité en cas d'incendie Réaction Les équerres d'assemblage sont fabriquées en acier EN 1350-1
au feu et classées dans la classe Euro A1 selon EN 1350-1
8
Hygiéne, santé et protection de Ne contient pas de substances dangereuses % 8
I'environnement 8 © T
5 %5
Durabilité et utilisabilité La durabilité et I'utilisabilité des équerres S g B
d'assemblage est jugée satisfaisante, = E §
a condition que celles-ci soient utilisées dans des = 2
structures bois avec des essences décrites dans ,%
[N}

Eurocode 5; les équerres remplissent les conditions
des classes de service 1 et 2,
aciers inoxydables de la classe de service 3.

Lutilisation durable des ressources  Pas de performance déterminée
naturelles

Identification voir annexe A de I'ETA 08/0165

Les performances du produit selon les numéros 1 et 2 sont conformes aux performances déclarées selon le numéro 9.
Selon le numéro 4, le fabricant est seul responsable de I'élaboration de cette déclaration de performance conformément a I'ordonnance
(UE) n°305/2011. Signé a la place du fabricant et au nom du fabricant par :

Peter Feldmann Responsable gestion qualité

Nom Fonction

Herscheid, le 22 mai 2019 7 “P.0:

Lieu / date de I'établissement du document Signature



ETA-Danmark A/S

Goteborg Plads 1

DK-2150 Nodhavn

Tel. +45 72 24 59 00

Fax +45 72 24 59 04
Internet www.etadanmark.dk

DANMARK

Authorised and notified according MEMBER OF EOTA
to Article 29 of the Regulation (EU) . * % ®
No 305/2011 of the European E = ’LTA
Parliament and of the Council of 9 Y

March 2011

European Technical Assessment ETA-08/0165 of 19/05/2017

General Part

Technical Assessment Body issuing the ETA and designated according to Article
29 of the Regulation (EU) No 305/2011: ETA-Danmark A/S

Trade name of the
construction product:

Product family to which the
above construction product
belongs:

Manufacturer:

Manufacturing plant:

This European Technical
Assessment contains:

This European Technical
Assessment is issued in
accordance with Regulation
(EU) No 305/2011, on the
basis of:

This version replaces:

GAH Angle Brackets

Three-dimensional nailing plate (angle bracket for wood
to wood connections)

Gust. Alberts GmbH & Co KG
Gewerbegebiet Grunenthal
D-55845 Herscheid

Tel. +49 2357 907 0

Fax +49 2357 907 189
Internet www.gah.de

Gust. Alberts GmbH & Co KG
Gewerbegebiet Grinenthal
D-55845 Herscheid

86 pages including 2 annexes which form an integral
part of the document

Guideline for European Technical Approval (ETAG) No.
015 Three Dimensional Nailing Plates, April 2013, used
as European Assessment Document (EAD).

The ETA with the same number issued on 2014-10-15
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Translations of this European Technical Assessment in
other languages shall fully correspond to the original
issued document and should be identified as such.

Communication of this European  Technical
Assessment, including transmission by electronic
means, shall be in full (excepted the confidential
Annex(es) referred to above). However, partial
reproduction may be made, with the written consent of
the issuing Technical Assessment Body. Any partial
reproduction has to be identified as such.
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Il SPECIFIC PART OF THE
EUROPEAN TECHNICAL
ASSESSMENT

1  Technical description of product and
intended use

Technical description of the product

GAH angle brackets with and without rib and GAH
GAH angle brackets with and without rib and GAH
hold-downs are one-piece non-welded, face-fixed
nailing plates to be used in timber to timber or in timber
to concrete or to steel connections. They are connected
to construction members made of timber or wood-based
products with profiled (ringed shank) nails according to
EN 14592 and to concrete or steel members with bolts
or metal anchors.

The angle brackets and hold-downs are made from pre-
galvanized steel DX51D + Z 275 according to EN
10346 or stainless steel (1.4016, 1.4301, 1.4401, 1.4541,
1.4571) according to EN 10088-2 with minimum
characteristic yield strength of Re =250 N/mm2,
minimum  characteristic  tensile  strength  of
Rm =330 N/mm2 and are available with or without an
embossed rib. Dimensions, hole positions and typical
installations are shown in Annex A. GAH angle brackets
and hold-downs are made with tolerances according to
DIN 6930-2 from steel with tolerances according to EN
10143.

2  Specification of the intended use in

accordance with the applicable EAD
The angle brackets and hold-downs are intended for use
in making connections in load bearing timber structures,
where requirements for mechanical resistance and
stability and safety in use in the sense of the Basic
Works Requirements 1 and 4 of Regulation (EU)
305/2011 shall be fulfilled.

The angle brackets and hold-downs may also be used for
connections between a timber member and a member of
concrete or steel.

The connection may be with a single angle bracket or
with an angle bracket on each side of the fastened timber
member.

The static and kinematic behaviour of the timber
members or the supports shall be as described in Annex
A and B.

The wood members may be of solid timber, glued
laminated timber and similar glued members, or wood-
based structural members with a characteristic density

from 290 kg/m? to 420 kg/m?. This requirement to the
material of the wood members can be fulfilled by using
the following materials:

e Structural solid timber according to EN 14081,
¢ Glulam according to EN 14080,

e LVL according to EN 14374,

e Parallam PSL,

e Intrallam LSL,

¢ Glued solid timber according to EN 14080,

e Cross laminated timber,

¢ Plywood according to EN 636

Annex B states the load-carrying capacities of the
connections for a characteristic density of 350 kg/m?.
For timber or wood based material with a lower
characteristic density than 350 kg/m? the load-carrying
capacities shall be reduced by the factor Kgens:

2
P
kdens = (%j

Where py is he characteristic density of the timber in
kg/m?.

The design of the connections shall be in accordance
with Eurocode 5 or a similar national Timber Code. The
wood members shall have a thickness which is larger
than the penetration depth of the nails into the members.

The angle brackets and hold-downs are primarily for use
in timber structures subject to the dry, internal
conditions defined by service class 1 and 2 of Eurocode
5 and for connections subject to static or quasi-static
loading.

The angle brackets and hold-downs can also be used in
outdoor timber structures, service class 3, when a
corrosion protection in accordance with Eurocode 5 is
applied, or when stainless steel with similar or better
characteristic yield and ultimate strength is employed.

To avoid contact corrosion, stainless steel angle brackets
and hold-downs shall be used with nails made from
stainless steel.

The scope of the brackets regarding resistance to
corrosion shall be defined according to national
provisions that apply at the installation site considering
environmental conditions.

The provisions made in this European Technical
Assessment are based on an assumed working life of the
angel brackets of 50 years.

The indications given on the working life cannot be
interpreted as a guarantee given by the producer or
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Assessment Body, but are to be regarded only as a
means for choosing the right products in relation to the

expected economically reasonable working life of the
works.
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3  Performance of the product and references to the methods used for its assessment

Characteristic Assessment of characteristic

3.1 Mechanical resistance and stability*)

Characteristic load-carrying capacity See Annex B
Stiffness No performance determined
Ductility in cyclic testing No performance determined

3.2 Safety in case of fire

Reaction to fire The brackets are made from steel classified as
Euroclass Al in accordance with EN 13501-1 and
Commission Delegated Regulation 2016/364

3.3 Hygiene, health and the environment

Influence on air quality No dangerous materials

3.7 Sustainable use of natural resources (BR7) No Performance Determined

3.8 General aspects related to the performance The brackets have been assessed as having satisfactory

of the product durability and serviceability when used in timber

structures using the timber species described in

Eurocode 5 and subject to the conditions defined by
service class 1, 2 and 3

Identification See Annex A

*) See additional information in section 3.8 — 3.9.

In addition to the specific clauses relating to dangerous substances contained in this European Technical Assessment,
there may be other requirements applicable to the products falling within its scope (e.g. transposed European legislation
and national laws, regulations and administrative provisions). In order to meet the provisions of the Construction
Products Regulation, these requirements need also to be complied with, when and where they apply.
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3.9 Methods of verification

Safety principles and partial factors

The characteristic load-carrying capacities are based on
the characteristic values of the nail connections and the
steel plates. To obtain design values the capacities have
to be multiplied with different partial factors for the
material properties, in addition the nail connection with
the coefficient Kmod.

According to EN 1990 (Eurocode — Basis of design)
paragraph 6.3.5 the design value of load-carrying
capacity can be determined by reducing the
characteristic values of the load-carrying capacity with
different partial factors.

Thus, the characteristic values of the load—carrying
capacity are determined also for timber failure Fgrin
(obtaining the embedment strength of nails subjected to
shear or the withdrawal capacity of the most loaded nail,
respectively) as well as for steel plate failure Frxs. The
design value of the load—carrying capacity is the smaller
value of both load—carrying capacities.

F.. —min kmod 'FRk,H . I:Rk,S
Rd = ;
YM,H MYES

Therefore, for timber failure the load duration class and
the service class are included. The different partial
factors ym for steel or timber, respectively, are also
correctly taken into account.

3.10 Mechanical resistance and stability
See annex B for the characteristic load-carrying capacity
in the different directions F1 to Fs.

The characteristic capacities of the angle brackets / hold-
downs are determined by calculation assisted by testing
as described in the EOTA Guideline 015 clause
2.4.1.1.2. They should be used for designs in accordance
with Eurocode 5 or a similar national Timber Code.

Threaded nails (ringed shank nails) in accordance to
EN 14592

In the formulas in Annex B the capacities for threaded
nails calculated from the formulas of Eurocode 5 are
used assuming a thick steel plate when calculating the
lateral nail load-carrying-capacity.

The load bearing capacities of the brackets has been
determined based on the use of connector nails 4,0 x 40
mm in accordance with the German national approval
for the nails.

The design models allow the use of fasteners described
in the table on page 9 in Annex A

No performance has been determined in relation to
ductility of a joint under cyclic testing. The contribution
to the performance of structures in seismic zones,
therefore, has not been assessed.

No performance has been determined in relation to the
joint’s stiffness properties - to be used for the analysis
of the serviceability limit state.

3.11 Aspects related to the performance of the
product

3.11.1 Corrosion protection in service class 1 and 2.

In accordance with ETAG 015 the angle brackets are
made from pre-galvanized steel DX 51 D / Z 275
according to EN 10327:2004 with minimum yield
strength R. of 250 MPa, a minimum tensile strength R,
of 330 MPa and a minimum ultimate strain Ago of 22
%

3.11.2 Corrosion protection in service class 3.

In accordance with Eurocode 5 the angle brackets are
made from stainless steel 1.4016, 1.4301, 1.4401, 1.4541
or 1.4571 according to EN 10088-2:2005 and the nails
shall be produced from stainless steel.

3.12 General aspects related to the fitness for use of
the product

The angle brackets and hold downs are manufactured in
accordance with the provisions of this European
Technical Assessment using the manufacturing processes
as identified in the inspection of the plant by the notified
inspection body and laid down in the technical
documentation

The nailing pattern used shall be either the maximum or
the minimum pattern as defined in Annex B.

The following provisions concerning installation apply:

The structural members — the components 1 and 2 shown
in the figure on page 21 - to which the brackets are fixed
shall be:

e Restrained against rotation. At a load F./Fs, the
component 2 is allowed to be restrained against
rotation by the Angle brackets.

e Strength class C14 or better,

e Free from wane under the bracket.

e The gap between the timber members does not
exceed 3 mm.

e There are no specific requirements relating to
preparation of the timber members.
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4 Assessment and  verification  of
constancy of performance (AVCP)

4.1 AVCP system

According to the decision 97/638/EC of the European
Commissionl, as amended, the system(s) of assessment
and verification of constancy of performance (see
Annex V to Regulation (EU) No 305/2011) is 2+.

5 Technical details necessary for the
implementation of the AVCP system, as
foreseen in the applicable EAD

Technical details necessary for the implementation of
the AVCP system are laid down in the control plan
deposited at ETA-Danmark prior to CE marking.

7 N\ /

\ /
|

Issued in‘»-.Copef‘Jnhagen on 2017-05-19 by
\ Lo fr
Thomas Bruun
Managing Director, ETA-Danmark
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Annex A
Product details definitions

Table A.1 Materials and Dimensions

Height Height

Width Thickness Steel and coatin
e | o | (M) | o | spcitication
8573 0095 1 95 85 65 4,0 DX51D/Z275
8573 0135 1 135 85 65 4,0 w 485('55??21';351?16_‘2401,
85730285 1 285 85 65 4,0 1.4541, 1.4571)
85731395 1 95 85 65 4,0
857313135 1 135 85 65 4,0
857313285 1 285 85 65 4,0
8590 1020 1 100 200 100 2,5
8591 1060 1 60 100 60 2,5
8592 6060 1 60 60 100 2,5
8593 6060 1 60 60 40 2,0
8594 6060 1 60 60 60 2,0
8595 8080 1 80 80 100 2,5
8596 4060 1 40 40 60 2,0
8597 8080 1 80 80 80 2,0
8612 60 40 60 2,5
8613 80 60 60 2,5
8614 80 80 40 2,0
8615 100 100 40 2,0
8616 100 100 60 2,5
8617 100 60 60 2,5
8620 54 54 40 2,0
8621 49 49 355 2,5
8622 69 69 55 2,5
8622 7070 1FH 68,5 68,5 55 2,0
8623 92 92 40 3,0
8624 69 69 55 2,5
8624 0070 1PLZ 69 69 55 2,0
8625 89 89 65 2,5
8625 FH 90 90 65 2,5
8625 90PL 1Z 90 90 65 2,0
8626 98 98 90 3,0
8626 FH 105 105 90 3,0
8626 10PL 1 105 105 90 2,5
8627 60 60 45 2,5
8628 180 150 65 2,5
8629 77 50 64 2,0
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Bracket type Tr(::r%:;t I_(|r$1|r%1h)t Width Thickness Steel a_n(_JI co_ating
vertical horizontal (mm) (mm) specification
8632 89 89 65 2,5
8632 FH 90 90 65 2,5
8632 90FH 122.0 90 90 65 2,0
8633 98 98 90 2,5
8633 FH 105 105 90 3,0
8633 10FH 122.0 105 105 90 2,0
8633 10FH 1725 105 105 90 2,5
8634 41 41 60 2,5 DX51D/Z275
8635 60 60 40 25 or stainless steel
(1.4016, 1.4301, 1.4401,
8636 59 59 50 2,0 1.4541, 1.4571)
8637 61 61 60 2,5
8638 60 60 80 2,5
8640 80 80 60 2,5
8641 79,5 79,5 80 2,5
8644 100 100 80 2,5
8645 100 100 100 2,5
8654 90,5 51 80 2,5
8655 90,5 50,5 50 2,5
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Hold-down I_(ir?]'?nr;t l_(lr(;'?nr;t Width | Thickness Steel and coating
vertical horizontal (mm) (mm) specification
8791 205 40 40 2,0
8791 1002 1 100 42 40 2,0
8792 285 40 40 2,0
8793 400 40 40 2,0
8794 500 40 40 2,0
8795 0090 1FH 90 34 40 2,5
8795 1603 1 150 53 40 3,0
8795 1603 1FH 157 50 40 3,0
8795 2002 1D 200 52 40 2,0
8795 2002 1E 200 52 40 2,0
8795 3002 1D 300 52 40 2,0
8795 3002 1E 300 52 40 2,0
8795 4002 1D 400 52 40 2,0
8795 4002 1E 400 52 40 2,0 [gfsg}niészséﬁ
8795 5002 1D 500 52 40 2,0 (1.4016, 1.4301, 1.4401,
8795 5002 1E 500 52 40 2,0 14541, 1.4571)
8795 6002 1D 600 52 40 2,0
8795 6002 1E 600 52 40 2,0
8799 1603 1D 160 54 40 4,0
8799 2004 1D 200 54 40 4,0
8799 2004 1E 200 54 40 4,0
8799 3004 1D 300 54 40 4,0
8799 3004 1E 300 54 40 4,0
8799 4004 1D 400 54 40 4,0
8799 4004 1E 400 54 40 4,0
8799 5004 1D 500 54 40 4,0
8799 5004 1E 500 54 40 4,0
8799 6004 1D 600 54 40 4,0
8799 6004 1E 600 54 40 4,0
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Table A.2 Fastener specification

Size (mm) .
Fastener - - Finish
Diameter Length Profiled length
Tr_lreaded nail 40 40 31 Electr(?plated zinc
according to EN 14592 or stainless steel

In the load-carrying-capacities of the nailed connection in Annex B the capacities calculated from the
formulas of Eurocode 5 are used assuming a thick steel plate when calculating the lateral fastener load-
carrying-capacity. The load-carrying-capacities of the angle brackets have been determined based on the
use of connector nails g 4.0 mm in accordance with the German national approval for the nails. The
characteristic withdrawal capacity of the nails has to be determined by calculation in accordance with EN
1995-1-1:2010, paragraph 8.3.2 (head pull-through is not relevant):

I:ax,Fek :fax,k -d- tpen

where:
faxx  Characteristic value of the withdrawal parameter in N/mm?
d Nail diameter in mm

tpen Penetration depth of the profiled shank including the nail point in mm, tpen > 31 mm

Based on tests by Versuchsanstalt fir Stahl, Holz und Steine, Karlsruhe Institute of Technology, the
characteristic value of the withdrawal resistance for the threaded nails used can be calculated as:
fax,k = 50 . 10-6 N pk2

Where:
pk Characteristic density of the timber in kg/m?

The shape of the nail or screw directly under the head shall be in the form of a truncated cone with a
diameter under the head which fits or exceeds the hole diameter.

Bolt or Metal Anchor Diameter Correspondent Hole diameter

Bolt according to EN 14592
Anchor according to ETA
(see specification of the
manufacturer)

Max. 1 mm. larger than the bolt

10.0 mm, 12.0 mm or anchor diameter
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Angle brackets
Connections timber to timber

Annex B

Characteristic load-carrying capacities

Table 1: Force F; Column, 2 angle brackets per connection, timber to timber

EAN Type Nail number ny Nail number np Fl’_Rk [kN] (column)
number Timber | Steel
8590 1020 1 1,23456,78910 | 24-+71 4,26 5,31
8595 8080 1 12,345 32;83352324%262728 2,55 5,86
8597 8080 1 1,234 ;Zéség'18'19'20’21’22’23'24’25’ 2,53 2,80
8613 12,3 13,14,15,16,18,19,20,21 3,46 2,78
8614 1,2 7,8,9,10,11,12 1,23 1,21
8615 123 8,9,10,11,12,13,14 1,36 1,69
8616 1060 1 1,2,3,45,6 ;2:;(75:;;,18,19,20,21,22,23,24,25, 2,64 3,13
330149 | 8617 1,2,3,7,8,9 16,17,19,21,23,24 2,37 3,15
330354 | 8622 1,2 10,11,14,15,17,18 2,23 1,99
8622 7070 1FH 1,2,6,7 10,11,14,15,17,18 2,25 2,02
330408 | 8623 1,2,6,7 11,12,14,15,19,20 2,40 1,73
339630 | 8624 1,2 10,11,14,15,17,18 2,30 2,26
8624 0070 1PLZ | 1,2 10,11,14,15,17,18 2,23 1,32
330453 | 8625 1,2,10,11 14,15,18,21,25,26 2,00 1,44
8625 FH 1,2 12,13,14,15,17,18,19,21,22 4,45 2,20
8625 90PL 1Z 1,2 12,13,14,15,17,18,19,21,22 4,93 1,41
330507 | 8626 2,3,6,9 16,17,23,24,27,30 2,31 3,90
8626 FH 1,2,6,7 ;ig;g;g;glnslgzo 6,75 2,60
8626 10PL 1 1,2,6,7 12,13,14,15,16,17,22,23,27,28 1,47 2,60
330835 | 8627 1,2 8,9,10,11,13,14 2,13 1,65
8628 1,2,6,7,11,12 17,18,22,23,26,27,31,32 2,62 7,02
8629 1,2 9,10,14,15 2,03 3,36
330552 | 8632 1,2,10,11 14,15,18,21,25,26 2,59 1,40
8632 FH 1,2 12,13,16,17,18,19,21,22 2,23 9,80
8632 90FH 122.0 | 1,2,4,5,6,7,8,9 12,13,16,17,21,22 3,27 6,93
330606 | 8633 2,3,12,13 16,17,23,24,27,28,29,30 2,59 2,06
8633 FH 12,6,7 ;iégégégég’17'18’19’20' 4,50 17,6
8633 10FH 122.0 | 1,2,4,5,6,7,8,9 12,13,14,15,20,21,25,26 7,40 13,0
8633 10FH 122.5 | 1,2,4,5,6,7,8,9 12,13,14,15,20,21,25,26 7,40 14,3
330705 | 8635 1,2 7,8,9,10,11,12 2,51 2,55
331481 | 8636 1,2 9,10,11,12,13,14,15,16 2,52 2,11
330750 | 8637 12,3 10,11,12,13,14,15,16,17,18 3,78 3,81
330804 | 8638 1,2 11,12, 13, 14,15,16,17,18,19,20 2,52 5,94
331498 | 8640 12,45 12,13, 14,15, 16,17,18,19,20,21,22 2,67 4,24
330859 | 8641 1,256 15, 16,17, 18,19,20,21, 2,66 5,94




Page 13 of 86 of European Technical Assessment no. ETA-08/0165, issued on 2017-05-19

22,23,24,25,26,27,28

19,20,21, 22,23,24,25,26,27,
332068 | 8644 1,2,5,6,9,10 28,29 30.31.32.33,34.35,36 2,75 5,94
330903 | 8645 1,2,3,6,7,8 21,22,28,29,30,33,34,35,38,39,40 2,40 3,56
334659 | 8654 1,23 14,15,16,19,20,21 3,20 3,78
334666 | 8655 1,245 9,10,12,13 2,12 2,33

Table 2: Force F1 Column, 1 angle bracket per connection, timber to timber

nEle)\(ler Type Nail number ny Nail number ny Fl’_Rk [IN] (column)
Timber Steel
85901020 1 1,2,345,6,789,10 | 24+71 2,13 2,66
18,19,20,21,22,23,24,25,26,27,
8595 8080 1 12,345 28,29,30,31.32.33,34 1,28 2,93
15,16,17,18,19,20,21,22,23,24,
8597 8080 1 1,234 25.26.27 28 1,27 1,40
8613 123 13,14,15,16,18,19,20,21 1,73 1,39
8614 1,2 7,8,9,10,11,12 0,62 0,60
8615 123 8,9,10,11,12,13,14 0,68 0,85
8616 1060 1 1,2,3,45,6 ;gég:;:33’19’20’21’22’23’24’ 1,32 1,56
330354 8622 1,2 10,11,14,15,17,18 1,11 0,99
8622 7070 1FH 1,2 10,11,14,15,17,18 1,12 1,01
8624 0070 1PLZ | 1,2 10,11,14,15,17,18 1,12 0,66
8625 FH 1,2 12,13,14,15,17,18,19,21,22 2,23 1,10
8625 90PL 1Z 1,2 12,13,14,15,17,18,19,21,22 2,47 0,70
8626 FH 1,2,6,7 52233523217181920 3,38 1,30
8626 10PL 1 1,2,6,7 12,13,14,15,16,17,22,23,27,28 3,74 1,30
8628 1,2,6,7,11,12 17,18,22,23,26,27,31,32 1,31 3,51
8629 1,2 9,10,14,15 1,01 1,68
330552 8632 1,2,10,11 14,15,18,21,25,26 1,29 0,69
8632 FH 1,2 12,13,16,17,18,19,21,22 1,11 4,90
8632 90FH 1Z72.0| 1,2 12,13,16,17,21,22 1,64 3,42
330606 8633 2,3,12,13 16,17,23,24,27,28,29,30 1,29 1,03
8633 FH 12,6,7 ;iégégégég’17'18’19’20' 2,25 8,82
8633 10FH 1Z2.0| 1,2,6,7 12,13,14,15,20,21,25,26 3,70 6,52
8633 10FH 1Z2.5| 1,2,6,7 12,13,14,15,20,21,25,26 3,70 7,17
334659 8654 1,23, 14,15,16,19,20,21 1,60 1,89
334666 8655 1,245 9,10,12,13 1,06 1,16
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Table 3: Force F1 Purlin, 2 angle brackets per connection, timber to timber

EAN

F1re [KN] (purlin)

number Type Nail number nv Nail number nn Timber Steel
1,2,3,4,5,6,7,8,9,10,11,
8590 1020 1 131415161718 | 24+ 71 4,26 5,31
9,10,11,12,13,14,15,16,17,18,
8591 1060 1 1,2,3,4,5 16.2021.29 2,64 3,13
14,15,16,17,18,19,20,21,22,23,
8592 6060 1 1,2,3,4,5,6,7,8 242526 3,52 5,31
8593 6060 1 12,34 7,8,9,10,11,12 2,29 1,11
8594 6060 1 1,2,3,4,5,6 10,11,12,13,14,15,16,17,18 3,44 1,67
1,2,3,4,5,6,7,8,9,10, 18,19,20,21,22,23,24,25,26,27,
85958080 1 11,12 28,29,30,31,32,33,34 2:95 586
8596 4060 1 12,3 7,8,9,10,11,12 3,52 2,81
15,16,17,18,19,20,21,22,23,24,
8597 8080 1 1,2,3,4,5,6,7,8,9,10 2512627 28 2,53 2,80
8612 1,2,3,4,6 10,11,12 2,28 2,22
8613 1,2,3,4,6,7,8 13,14,15,16,18,19,20,21 3,46 2,78
8614 1,2,3,4,5 7,8,9,10,11,12 1,23 1,21
8615 1,2,3,4,5,6 8,9,10,11,12,13,14 1,36 1,69
8616 1060 1 1234567891011 | 1>1617.1819,20,21,22.232425, |, ¢, 3,13
26,27,28
330149 | 8617 1,3,5,6,7,9,11,12 16,17,19,21,23,24 2,37 3,15
330255 | 8620 1,2 5,6,7,8 1,15 1,44
330309 | 8621 4,5 8,9,13,14 1,92 1,18
330354 | 8622 1,2,6,7 10,11,14,15,17,18 2,23 1,99
8622 7070 1IFH | 1,2,6,7 10,11,14,15,17,18 2,25 2,02
330408 | 8623 1,2,6,7 11,12,16,17 2,37 1,73
339630 | 8624 1,2,45 10,11,14,15,17,18 2,30 2,26
8624 0070 1PLZ | 1,2,4,5 10,11,14,15,17,18 2,23 1,32
330453 | 8625 1,2,6,9,12,13 14,15,22,24 2,00 1,44
8625 FH 1,2,45,6,7 12,13,14,15,17,18,19,21,22 4,45 2,20
862590PL 1Z | 1,2,4,5,6,7 12,13,14,15,17,18,19,21,22 4,93 1,41
330507 | 8626 1,4,7,8,14,15 16,17,23,24 2,31 3,89
12,13,14,15,16,17,18,19,20,21,
8626 FH 1,2,45,6,7,8,9 22232526 6,75 2,60
8626 10PL 1 1,2,45,6,7,8,9 12,13,14,15,16,17,22,23,27,28 7,47 2,60
330835 | 8627 1,2,45 8,9,10,11,13,14 2,13 1,65
8628 1,32,,125,6,7,8,9,11,12, 17,18,22,23,26,27,31,32 2,62 7,02
8629 1,2,45 9,10,14,15 2,03 3,36
330552 | 8632 1,2,6,9,12,13 14,15,18,21,25,26 2,59 1,39
8632 FH 1,2,456,7,8,9 12,13,16,17,18,19,21,22 2,23 9,80
8632 90FH 172.0| 1,2,4,5,6,7,8,9 12,13,16,17,21,22 3,27 6,83
330606 | 8633 1,4,6,9,12,13 16,17,18,19,22,25,27,30 2,59 2,06
12,13,14,15,16,17,18,19,20,21,
8633 FH 1,2,45,6,7,8,9 22.93.95.26 4,50 17,6
8633 10FH 122.0| 1,2,4,5,6,7,8,9 12,13,14,15,20,21,25,26 7,40 13,0
8633 10FH 122.5| 1,2,4,5,6,7,8,9 12,13,14,15,20,21,25,26 7,40 14,3
330651 | 8634 12,3 7,8,9,10,11,12 3,27 3,81
330705 | 8635 1,2,34 7,8,9,10,11,12 2,51 2,54
331481 | 8636 1,2,3,4,5 9,10,11,12,13,14,15,16 2,52 2,11
330750 | 8637 1,2,3,4,5,6 10,11,12,13,14,15,16,17,18 3,77 3,81
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330804 | 8638 123456 1112.13.14,15,16,17,18.19.20 2.52 5.9
12.13.14.15 16,17,
331498 | 8640 12345678 T 2,66 4,24
1516.17,18,19,20,21.22.23.24,
330859 | 8641 1.2.34.5,6.7.89,10 S0 7028 2,66 5.94
1234567801011 | 19.20,21,22,23.24.25.26,27,28,
332068 | 8644 12,1314 29.30,31,32,33,34.35.36 2,75 5,94
1234567801011 | 21.22.23,24.2526 27.28.29.30,
330903 | 8645 12.13,14.1516,17,18 | 31,32,33,34,35,36,37,38,39.40 2,40 3,56
334659 | 8654 13671213 14.15.16.19.20,21 3.20 3.78
334666 | 8655 124578 9.1012.13 211 2.33

Table 4: Force F; Purlin, 1 angle bracket per connection, timber to timber

EAN . . F1re [KN] (purlin)
Type Nail number n Nail number n ~
number yp v " Timber Steel
1234567891011 .
8590 1020 1 o ratateie171s | |24+ 213 2,66
9.1011.12.13,14.15,16,17,18,19

8591 1060 1 12345 o152 1,32 1,56
14.1516,17.18,19.20 21,22,

8592 6060 1 12345678 2320 2526 1,76 2,66

8593 6060 1 1234 789101112 115 0,56

8594 6060 1 123456 10.1112.1314.15,16.17.18 172 0.83
1234567891011, | 18.19.20,21 22,23.24.25.26,

85958080 1 12 27.28,29,30,31,32,33,34 1.28 2,93

8596 4060 1 123 789101112 1.76 141
15.16,17.18,19 20,21,22.23,

8597 8080 1 1,2.3.4,5.6,7.8.9.10 202526 2728 1,27 1,40

8612 12346 10,1112 114 111

8613 1234678 13.14,15.16,18.19,20 21 173 1,39

8614 12345 789101112 0,62 0,60

8615 123456 8.0.1011,1213.14 0.68 0.85
15.16,17.18,19 20,21,22.23,

8616 1060 1 1234587891011 | 5o oo 1,32 1,56

330354 | 8622 1267 10.11,14.1517 18 111 0,99

86227070 1FH | 1.2.6.7 101114151718 112 1,01

8624 0070 1IPLZ | 12,45 101114151718 112 0,66

8625 FH 124567 12.1314.15,17,18,19.21.22 2.23 1.10

862590PL 17 | 124567 12131415 17,18.19.21,22 247 0.70
12.1314.15,16.17,18,19.20,

8626 FH 12456789 7122232826 3,38 1,30

8626 10PL 1 12456789 12.13.14,1516,17,22.23,27 28 3.74 1.30

8628 1ii'4’5’6'7'8’9’11'12'13 17,18,.22,23.26.27,31,32 1,31 351

8629 1245 9101415 101 168

330552 | 8632 12691213 14.1518.21.25 26 1.29 0,69

8632 FH 12456789 12.13.16,17.18.19,21 22 111 4.90

8632 90FH 122.0| 1.2,456,7.8.9 12.1316.17.21 22 164 3.42

330606 | 8633 14691213 16,17,18,19,22.25,27 30 1.29 1,03
12.13.14,1516,17,18.19,20.

8633 FH 12456789 7122232526 2,25 8,82

8633 10FH 122.0| 1.2.456,7.8.9 12.13,14.15,20 2125 26 3.70 6.52

8633 10FH 122.5| 1,2,456,7.8.9 12.13,14.15,20 21,25 26 3.70 717

334659 | 8654 13671213 14,15 16,19.20,21 1.60 1.89
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| 334666 | 8655 124578 9,10,12,13 105 | 116 |
Table 5: Forces Fss, 2 angle brackets per connection, timber to timber
EAN Type Nail number ny Nail number ny FZB’_RK [kN]
number Timber
1,2,3,4,56,7,8,9,10,11,
85901020 1 12.131415,16.17.18 24 +71 20,0
8591 1060 1 12,345 9,10,11,12,13,14,15,16,17,18,19,20,21,22 9,31
8592 6060 1 1,2,3,45,6,7,8 14,15,16,17,18,19,20,21,22,23,24,25,26 15,8
8593 6060 1 1,234 7,8,9,10,11,12 4,55
8594 6060 1 1,2,3,45,6 10,11,12,13,14,15,16,17,18 7,51
1,2,3,4,5,6,7,8,9,10, 18,19,20,21,22,23,24,25,26,27,28,29,30,
8595 8080 1 11.12 3132.33.34 16,8
8596 4060 1 1,2,3 7,8,9,10,11,12 6,75
8597 8080 1 1,2,3,45,6,7,8,9,10 15,16,17,18,19,20,21,22,23,24,25,26,27,28 12,5
8612 1,2,3,4,6 10,11,12 4,40
8613 1,2,3,4,6,7,8 13,14,15,16,18,19,20,21 7,46
8614 12,345 7,8,9,10,11,12 4,54
8615 1,2,3,45,6 8,9,10,11,12,13,14 4,97
8616 1060 1 1,2,3,45,6,7,8,9,10,11 | 15,16,17,18,19,20,21,22,23,24,25,26,27,28 11,1
330149 8617 1,3,5,6,7,9,11,12 16,17,19,21,23,24 6,30
330255 8620 1,2 5,6,7,8 2,22
330309 8621 4,5 8,9,13,14 3,11
330354 | 8622 1,2,6,7 10,11,14,15,17,18 5,23
8622 7070 1FH 1,2,6,7 10,11,14,15,17,18 6,01
330408 8623 1,2,6,7 11,12,16,17 3,39
339630 | 8624 1,2,45 10,11,14,15,17,18 4,73
8624 0070 1PLZ | 1,2,4,5 10,11,14,15,17,18 5,83
330453 8625 1,2,6,9,12,13 14,15,22,24 4,20
8625 FH 1,2,4,5,6,7 12,13,14,15,17,18,19,21,22 6,64
8625 90PL 1Z 1,2,4,5,6,7 12,13,14,15,17,18,19,21,22 6,88
330507 8626 1,4,7,8,14,15 16,17,23,24 1,99
8626 FH 1,2,45,6,7,89 12,13,14,15,16,17,18,19,21,22,23,25,26 10,1
8626 10PL 1 1,2,45,6,7,8,9 12,13,14,15,16,17,22,23,27,28 9,87
330835 8627 1,245 8,9,10,11,13,14 3,06
8628 12,456,7,8911,12, 17,18,22,23,26,27,31,32 8,37
13,14
8629 12,45 9,10,14,15 571
330552 8632 1,2,6,9,12,13 14,15,18,21,25,26 4,83
8632 FH 1,2,45,6,7,8,9 12,13,16,17,18,19,21,22 8,18
8632 90FH 172.0| 1,2,4,5,6,7,8,9 12,13,16,17,21,22 6,77
330606 8633 1,4,6,9,12,13 16,17,18,19,22,25,27,30 6,34
8633 FH 1,2,45,6,7,89 12,13,14,15,16,17,18,19,20,21,22,23,25,26 7,08
8633 10FH 172.0| 1,2,4,5,6,7,8,9 12,13,14,15,20,21,25,26 9,42
8633 10FH 1Z2.5| 1,2,4,5,6,7,8,9 12,13,14,15,20,21,25,26 9,42
330651 8634 1,2,3 7,8,9,10,11,12 5,34
330705 8635 1234 7,8,9,10,11,12 2,85
331481 8636 1,2,34,5 9,10,11,12,13,14,15,16 5,86
330750 | 8637 1,2,3,4,5,6 10,11,12,13,14,15,16,17,18 9,72
330804 8638 1,2,3,45,6 11,12,13,14,15,16,17,18,19,20 7,72
331498 | 8640 1,2,3,4,5,6,7,8 12,13,14,15,16,17,18,19,20,21,22 7,57
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330859 | 8641 1,2,3,4,56,7,8,9,10 | 15,16,17,18,19,20,21,22,23,24,25,26,27,28 10,2
332068 8644 11213245?478910 ég§2§;§§§22345235626272829 12.2
330003 | 8645 1213141516, 17.18 | 3031.32.33.34.35.36 37.38.39.40 160
334659 8654 1,3,6,7,12,13 14,15,16,19,20,21 8,03
334666 8655 1,2,45,7,8 9,10,12,13 3,09

Table 6: Forces F2s, 1 angle bracket per connection, timber to timber
nﬁrﬁk’)\(ler Type Nail number ny Nail number nj, Fz'llf‘iF::kE:rN]

8590 1020 1 122133412(135718691%01? 24 + 71 10,0
8591 1060 1 1,2,34,5 9,10,11,12,13,14,15,16,17,18,19,20,21,22 4,65
8592 6060 1 1,2,3,4,56,7,8 14,15,16,17,18,19,20,21,22,23,24,25,26 7,92
8593 6060 1 1234 7,8,9,10,11,12 2,27
8594 6060 1 1,2,3,4,5,6 10,11,12,13,14,15,16,17,18 3,75
8595 8080 1 1,22,3,4,5,6,7,8,9,10,11, éiég:ggé‘l‘r,22,23,24,25,26,27,28,29,30, 8,38
8596 4060 1 1,2,3 7,8,9,10,11,12 3,37
8597 8080 1 1,2,3,45,6,7,8,9,10 15,16,17,18,19,20,21,22,23,24,25,26,27,28 6,23
8612 1,2,3,4,6 10,11,12 2,20
8613 1,2,3,4,6,7,8 13,14,15,16,18,19,20,21 3,73
8614 123,45 7,8,9,10,11,12 2,27
8615 1,2,3,4,5,6 8,9,10,11,12,13,14 2,49
8616 1060 1 1,2,3,4,5,6,7,8,9,10,11 | 15,16,17,18,19,20,21,22,23,24,25,26,27,28 5,56
330354 8622 1,2,6,7 10,11,14,15,17,18 2,61
8622 7070 1FH 1,2,6,7 10,11,14,15,17,18 3,03
8624 0070 1PLZ | 1,2,4,5 10,11,14,15,17,18 2,91
8625 FH 1,2,4,5,6,7 12,13,14,15,17,18,19,21,22 3,32
8625 90PL 1Z 1,2,4,5,6,7 12,13,14,15,17,18,19,21,22 3,44
8626 FH 1,2,45,6,7,8,9 12,13,14,15,16,17,18,19,21,22,23,25,26 5,05
8626 10PL 1 1,2,45,6,7,8,9 12,13,14,15,16,17,22,23,27,28 4,94
8628 1’32,’135’6’7’8'9'11’12‘ 17,18,22,23,26,27,31,32 4,19
8629 1,245 9,10,14,15 2,85
330552 8632 1,2,6,9,12,13 14,15,18,21,25,26 2,41
8632 FH 1,2,45,6,7,8,9 12,13,16,17,18,19,21,22 4,09
8632 90FH 172.0| 1,2,4,5,6,7,8,9 12,13,16,17,21,22 3,38
330606 8633 1,4,6,9,12,13 16,17,18,19,22,25,27,30 3,17
8633 FH 1,2,45,6,7,89 12,13,14,15,16,17,18,19,20,21,22,23,25,26 3,54
8633 10FH 1Z2.0| 1,2,4,5,6,7,8,9 12,13,14,15,20,21,25,26 4,71
8633 10FH 172.5| 1,2,4,5,6,7,8,9 12,13,14,15,20,21,25,26 4,71
334659 8654 1,3,6,7,12,13 14,15,16,19,20,21 4,01
334666 8655 1,2,45,7,8 9,10,12,13 1,54
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Table 7: Basic Forces Fus, 2 angle brackets per connection, timber to timber

EAN Type Nail number ny Nail number np, - Fus i [KN]
number Timber | Steel
8590 1020 1 1’22,'133;,41’21(15;57,'1861?1’%?1’;1’ 24 =71 9,89 5,01
9,10,11,12,13,14,15,16,17,18,19,
8591 1060 1 12345 20219 6,53 343
8592 6060 1 1,2,34,56,7,8 ;gég’16’17’18’19’20’21’22’23’24’ 8,79 5,82
8593 6060 1 12,34 7,89,10,11,12 4,08 1,84
8594 6060 1 1,2,3,4,56 10,11,12,13,14,15,16,17,18 6,02 277
12,3,45,67,89,1011, | 18,19,20,21,22,23,24,2526 27,28,
8595 8080 1 " 20.30.3132.33.34 9,59 6,03
8596 4060 1 123 7,89,10,11,12 5,26 2.19
8597 8080 1 1,2,3,4,5,6,7,8,9,10 ;2:;3:;;,18,19,20,21,22,23,24,25, 7,06 3,56
8612 12,346 10,11,12 5,64 3,69
8613 1234678 13,14,15,16,18,19,20,21 6,44 3,63
8614 12345 7,89,10,11,12 5,98 1,82
8615 1,2,3,4,56 8,9,10,11,12,1314 6,02 181
8616 1060 1 1,2,3,4,5,6,7,8,9,10,11 ;2:;3:;;,18,19,20,21,22,23,24,25, 7,59 3,63
330149 | 8617 1,3,5,6,7,9,11,12 16,17,19,21,23,24 6,38 3,63
330255 | 8620 1,2 5,6,7,8 3,85 1,38
330300 | 8621 45 8,9,13,14 5,36 3,85
330354 | 8622 1,2,6,7 10,11,14,15,17,18 5,15 3,69
8622 7070 1FH | 1,2,6.7 10,11,14,15,17,18 5,30 3,34
330408 | 8623 1,2,6,7 11,12,16,17 5,42 3,90
339630 | 8624 1,245 10,11,14,15,17,18 4,73 3,68
8624 0070 1PLZ | 12,45 10,11,14,15,17,18 5,13 2,50
330453 | 8625 1,2,6,9,12,13 14,1522,24 5,15 4,07
8625 FH 12,4567 12,13,14,15,17,18,19,21,22 8,67 3,83
862590PL 1Z | 1,2,4,5,6,7 12,13,14,15,17,18,19,21,22 5,71 277
330507 | 8626 1,4,7,8,14,15 16,17,23,24 10,3 10,6
8626 FH 1,2,45,67,89 ;gégég'm’m’17’18’19’21'22* 8,05 5,56
8626 10PL 1 | 1,2,45,6,7,8,9 12,13,14,15,16,17,22,23,27,28 8,38 5,43
330835 | 8627 1,245 8,9,10,11,13,14 5,28 2,66
8628 ,11’121'4’5’6'7'8’9’11'12'13 17,18,22,23,26,27,31,32 13,8 6,51
8629 12,45 9,10,14,15 5,96 3,26
330552 | 8632 1,2,6,9,12,13 14,15,18,21,25.26 6,11 7,70
8632 FH 1,2,45,67,89 12,13,16,17,18,19,21,22 7,68 6,56
8632 90FH 122.0| 1,2,4,5,6,7,.8.9 12,13,16,17,21,22 7,58 5,37
330606 | 8633 1,4,6,9,12,13 16,17,18,19,22,25,27,30 6,70 9,32
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12,13,14,15,16,17,18,19,20,21,

8633 FH 1,2,45,6,7,8,9 2223.2526 11,2 9,48

8633 10FH 172.0| 1,2,4,5,6,7,8,9 12,13,14,15,20,21,25,26 10,4 6,95

8633 10FH 1225 1,2,4,5,6,7,8,9 12,13,14,15,20,21,25,26 10,5 8,87
330651 | 8634 12,3 7.8,9,10,11,12 8,76 3,27
330705 | 8635 12,34 7.8,9,10,11,12 4,84 2,39
331481 | 8636 12,345 9,10,11,12,13,14,15,16 5,90 218
330750 | 8637 1,2,3,45,6 10,11,12,13,14,15,16,17,18 7,26 3,58
330804 | 8638 1,2,3,45,6 11,12,13, 14,15,16,17,18,19,20 7,81 4,44
331498 | 8640 1,2,3,45,6,78 12,13,14,15,16,17,18,19,20,21,22 7,18 2,89

15,16,17,18,19,20,21,22,23,
330859 8641 1,2,3,4,5,6,7,8,9,10 24.2526.27.28 8,75 473
1,2,3,4,5,6,7,8,9, 19,20,21,22,23,24,25,26,27,28,29,
332068 | 8644 1011121314 30.31.32.33.34.35.36 9,66 4,67
1,2,3,4,5,6,7,8,9,10,11, | 21,22,23,24,25,26,27,28,29,30,31,
330903 | 8645 1213.14.15,16,17,18 | 32.33,34,35.36.37.38.39.40 131 5,97
334659 8654 1,3,6,7,12,13 14,15,16,19,20,21 5,39 6,93
334666 | 8655 12,4578 9,10,12,13 4,82 4,12
Table 8: Basic Forces F4 1 angle bracket per connection, timber to timber
. . Fark [KN
EAN Type Nail number ny Nail number ny - LkN]

number Timber Steel
330354 | 8622 1,2,6,7 10,11,14,15,17,18 7,53 271

8622 7070 1FH | 1,2,6,7 10,11,14,15,17,18 5,43 245

8625 FH 1,2,4,56,7 12,13,14,15,17,18,19,21,22 5,74 3,35

12,13,14,15,16,17,18,19,21,22,

8626 FH 12,456,789 23,2526 7,10 4,90

8628 1’32'125*6'7'8’9'”'12' 17,18,22,23,26,27,31.32 12,8 481

8629 12,45 9,10,14,15 6,48 2,92
330552 | 8632 1,2,6,9,12,13 14,15,18,21,25,26 7,38 5,34

8632 FH 12,456,789 12,13,16,17,18,19,21,22 7,68 4,78

8632 90FH 172.0| 1,2,45.6,7,8,9 12,13,16,17,21,22 8,64 3,77
330606 8633 1,4,6,9,12,13 16,17,18,19,22,25,27,30 10,0 6,53

12,13,14,15,16,17,18,19,20,21,

8633 FH 12,456,789 22232520 11,19 7.48

8633 10FH 122.0| 1,2.4,5,67.8,9 12,13,14,15,20,21,25,26 11,6 544

8633 10FH 122.5| 1,2.4,5,6.7.8,9 12,13,14,15,20,21,25,26 11,9 6,87
334659 | 8654 1,3,6,7,12,13 14,15,16,19,20,21 4,92 4,69
334666 | 8655 12,4578 9,10,12,13 4,84 3,77




Table 9: Basic Forces Fs, 1 angle bracket per connection, timber to timber
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Fs r [KN
EAN Type Nail number nv Nail number np - s [kN]
number Timber Steel
330354 | 8622 1267 10.11,14.15,17,18 1,34 111
86227070 IFH | 12,67 10.11,14.15,17,18 1,40 1,01
8625 FH 124567 12.1314.15,17,18,19,21,22 1,07 0,83
12.13,14.15,16.17,18,19.21,22.
8626 FH 12456789 732526 1,29 1,19
8628 1’32'1‘25’6'7'8'9'11'12' 17.18,22,.23,26,27,31,32 2,09 1,08
8629 i - i -
330552 | 8632 12691213 14.15,18.21,25.26 181 2,38
8632 FH 12456789 12.13,16,17,18,19,21 22 231 1,97
8632 90FH 122.0| 1,2,4.56,7,8.9 12.1316.17,21,22 2,27 173
330606 | 8633 14691213 16.17,18.19,22,25,27.30 1.72 2,04
12.1314.15,16.17,18,19.20,21.
8633 FH 12456789 2232620 2,36 2,56
8633 10FH 122.0| 1,2,45,6.7.8.9 12.13,14.15,20 21,25.26 2,28 1,86
8633 10FH 122.5| 1,.2,45,6.7.8.9 12.13,14.15,20 21,25.26 2,35 2.41
334659 | 8654 13671213 14.15,16.19,20,21 1,52 218
334666 | 8655 124578 9,10.12,13 147 134
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Angle brackets
Connections timber to concrete or timber to steel

Table 10: Force F1 Column, 2 angle brackets per connection, connection timber to concrete/steel

EAN Type Nail number n. Bolt number Fl,l-?k [KN] (column) bolt
number Nh Timber | Steel ke
85730095 1 11,12,13 4 9,43 8,39 0,95
857301351 11,12,13,17,18,19 4 18,9 8,39 0,95
o [SERESTEEEE | w | o | o
857313951 11,12,13 4 9,43 14,3 0,74
8573131351 11,12,13,17,18,19 4 18,90 14,3 0,74
8573132851 ;%éiégégég:;;égég:g;:gg’ 4 62,80 14,3 0,74

8613 12,3 17 9,65 1,17 1,3

330149 8617 1,2,3,7,8,9 20 19,3 1,22 1,3
330354 | 8622 1,2 16 6,43 0,80 25
8622 7070 1FH 1,2 16 6,48 0,52 2.4

330408 | 8623 1,2,6,7 13 12,8 1,36 0,8
339630 | 8624 1,2 16 6,43 0,80 25
8624 0070 1PLZ | 1,2 16 6,48 0,51 2,5

8625 FH 1,2 16 6,43 1,72 0,8

8625 90PL 1Z 1,2 16 6,48 1,10 0,8

8626 FH 1,2,6,7 24 12,8 1,14 3,3

8626 10PL 1 22,23,27,28 10,11 12,90 3,13 0,7

330835 | 8627 1,2 12 6,43 0,79 2,0
8628 22,23,26,27,31,32 10 19,3 0,44 11

8629 1,2 13 6,48 0,71 1,6

8632 FH 1,2 20 6,43 0,61 57

8632 90FH 172.0| 1,2 14,15 6,48 2,42 0,41

8633 FH 1,2,6,7 24 12,8 1,14 3,3

8633 10FH 172.0 | 20,21,25,26 10,11 12,90 10,60 0,33

8633 10FH 172.5 | 20,21,25,26 10,11 12,90 11,90 0,33

334659 8654 1,2,3 17 or 18 9,65 1,45 29
334666 | 8655 1,245 11 12,9 0,98 3,3




Table 11: Force F1 Column, 1 angle bracket per connection, connection timber to concrete/steel
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nEle)\ler Type Nail number ny Bolt r:]L:mber F1.rk [KN] (column) bolt
Timber Steel ke
8573 0095 1 11,12,13 4 4,71 4,20 1,90
857301351 11,12,13,17,18,19 4 9,43 4,20 1,90
w1 | BLEERISEAZ |y | e | o |
8573 1395 1 11,12,13 4 4,71 7,16 1,48
8573131351 11,12,13,17,18,19 4 9,43 7,16 1,48
8573 13285 1 g;i;g;g%gg;gégg;gg 4 31,40 7,16 1,48
330354 8622 1,2 16 3,22 0,40 4,9
86227070 1IFH | 1,2 16 3,24 0,26 4,9
8624 0070 1PLZ | 1,2 16 3,24 0,26 4,9
8625 90PL 1Z 1,2 16 3,24 0,55 1,6
8626 10PL 1 22,23,27,28 10,11 6,43 1,56 1,3
8628 22,23,26,27,31,32 10 9,65 0,22 2,1
8629 1,2 13 3,24 0,36 3,1
8632 FH 1,2 20 3,22 0,30 11,3
8632 90FH 122.0| 1,2 14,15 3,24 1,21 0,83
8633 FH 1,2,6,7 24 6,38 0,57 6,7
8633 10FH 1Z2.0| 20,21,25,26 10,11 6,43 5,28 0,67
8633 10FH 1Z2.5| 20,21,25,26 10,11 6,43 5,95 0,67
334659 8654 123 17 or 18 4,83 0,73 58
334666 8655 12,45 11 6,43 0,49 6,5
Table 12: Force F1 Purlin, 2 angle brackets per connection, connection timber to concrete/steel
EAN . Bolt number | Furk [KN] (purlin) bolt
Type Nail number ny -
number Nh Timber | Steel Ke
8573 0095 1 5,6,7,8,9,10,11,12,13 4 25,1 8,39 0,95
8573 0135 1 iﬁff’g'10'11’12’13*15*16'17’ 4 44,0 8,39 0,95
8573 0285 1 if’féi*g:;gzgégég:g15'16’ 4 62,8 8,39 0,95
8573 1395 1 5,6,7,8,9,10,11,12,13 4 25,1 14,3 0,74
8573131351 ié6'17é8’9’10'11’12’13’15’16'17' 4 44,0 14,3 0,74
5,6,7,8,9,10,11,12,13,15,16,17,
8573 13285 1 18,19,21,22,23,24,25,26,27,28, 4 62,8 14,3 0,74
29,30,32,33
8612 1,2,3,4,6 13 16,1 1,76 2,5
8613 1,2,3,4,5,7,8 17 22,5 1,17 1,3
330149 | 8617 1,3,5,6,7,9,11,12 20 25,7 1,22 1,3
8621 45 12 6,43 0,72 1,9
330354 8622 1,2,6,7 16 12,9 0,80 2,5
86227070 1IFH | 1,2,6,7 16 13,0 0,52 2,4
330408 | 8623 1,2,6,7 13 12,8 1,36 0,8
339630 8624 12,45 16 12,9 0,80 2,5




Page 23 of 86 of European Technical Assessment no. ETA-08/0165, issued on 2017-05-19

8624 0070 1IPLZ | 1,245 16 13,0 0,51 2,5

8625 FH 1,2,45,6,7 16 19,3 1,72 0,8

8625 90PL 1Z 1,2,45,6,7 16 19,5 1,10 0,8

8626 FH 1,2,45,6,7,89 24 25,5 1,14 3,3

8626 10PL 1 18,19,20,21,22,23,24,26,27,28 10,11 25,7 3,13 0,7

330835 8627 12,45 12 12,9 0,79 2,0
8628 ;?:22,22,23,24,25,26,27,28,29, 10 386 0,44 11

8629 1,245 13 13,0 0,71 1,6

8632 FH 1,2,45,6,7,8,9 20 25,7 0,61 57

8632 90FH 172.0| 1,2,4,5,6,7,8,9 14,15 25,9 2,42 0,41

8633 FH 1,2,45,6,7,89 24 25,5 1,14 3,3

8633 10FH 172.0| 18,19,20,21,22,23,25,26 10,11 25,7 10,6 0,33

8633 10FH 1Z2.5| 18,19,20,21,22,23,25,26 10,11 25,7 11,9 0,33

334659 8654 1,3,6,7,12,13 17 or 18 19,3 1,45 2,9
334666 8655 1,2,45,7,8 11 19,3 0,98 3,3

Table 13: Force F1 Purlin, 1 angle bracket per connection, connection timber to concrete/steel

EAN . Bolt number | Firk [KN] (purlin bolt
number Type Nail number nv Mh Timb([ar ] (pSteeI) Ky
85730095 1 5,6,7,8,9,10,11,12,13 4 12,6 4,20 1,90
857301351 iéfi,,l768,9,10,11,12,13,15,16,17, 4 22,0 4,20 1,90

85730285 1 i761788183(1)£;§££1516 4 314 4,20 1,90
857313951 5,6,7,8,9,10,11,12,13 4 12,6 7,16 1,48
8573131351 ié6,17é8,9,10,11,12,13,15,16,17, 4 22,0 7,16 1,48

5,6,7,8,9,10,11,12,13,15,16,17,
8573132851 18,19,21,22,23,24,25,26,27,28, 4 314 7,16 1,48
29,30,32,33

330354 8622 1,2,6,7 16 6,43 0,40 49
8622 7070 1FH 1,2,6,7 16 6,48 0,26 4,9

8624 0070 1PLZ | 1,2,4,5 16 6,48 0,26 4,9

8625 90PL 1Z 1,2,4,5,6,7 16 9,73 0,55 1,6

8626 10PL 1 18,19,20,21,22,23,24,26,27,28 10,11 12,9 1,56 1,3

8628 52222,22,23,24,25,26,27,28,29, 10 19.3 0.22 21

8629 12,45 13 6,48 0,36 3,1

8632 FH 1,2,45,6,7,8,9 20 12,9 0,30 11,3

8632 90FH 172.0| 1,2,4,5,6,7,8,9 14,15 13,00 1,21 0,83

8633 FH 1,2,45,6,7,8,9 24 12,8 0,57 6,7

8633 10FH 172.0| 18,19,20,21,22,23,25,26 10,11 12,9 5,28 0,67

8633 10FH 1Z2.5| 18,19,20,21,22,23,25,26 10,11 12,9 5,95 0,67

334659 8654 1,3,6,7,12,13 17 or 18 9,65 0,73 58
334666 8655 1,2,45,7,8 11 9,65 0,49 6,5




Table 14: Forces Fas3, 2 angle brackets per connection, connection timber to concrete/steel
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EAN . Bolt number | Faark [KN] bolt
Type Nail number ny -
number Nh Timber KL
85730095 1 5,6,7,8,9,10,11,12,13 4 3,11 0,5
857301351 5,6,7,8,9,10,11,12,13,15,16,17,18,19 4 513 0,5
5,6,7,8,9,10,11,12,13,14,15,16,17,
857302851 18.19.21.22.23.32.33 4 9,90 0,5
85731395 1 5,6,7,8,9,10,11,12,13 4 3,86 0,5
8573131351 5,6,7,8,9,10,11,12,13,15,16,17,18,19 4 6,43 0,5
5,6,7,8,9,10,11,12,13,15,16,17,18,19,
8573132851 | 51 22,23.24.25,26.27.28,29.30,32,33 4 12,0 05
8612 1,2,3,4,6 13 3,11 0,5
8613 1,2,3,45,7,8 17 3,01 0,5
330149 8617 1,3,5,6,7,9,11,12 20 4,04 0,5
8621 4,5 12 1,02 0,5
8622 7070 1FH 1,2,6,7 16 1,57 0,5
330408 8623 1,2,6,7 13 1,97 0,5
339630 8624 1,245 16 1,90 0,5
8624 0070 1PLZ | 1,2,4,5 16 1,90 0,5
8625 FH 1,2,45,6,7 16 3,70 0,5
8625 90PL 1Z 1,2,45,6,7 16 3,71 0,5
8626 FH 1,2,45,6,7,8,9 24 3,11 0,5
8626 10PL 1 18,19,20,21,22,23,24,26,27,28 10,11 10,5 0,3
330835 8627 1,245 12 1,61 0,5
330354 8622 1,2,6,7 16 1,56 0,5
8628 19,20,22,23,24,25,26,27,28,29,31,32 10 3,29 0,5
8632 FH 1,2,45,6,7,8,9 20 2,78 0,5
8632 90FH 172.0| 1,2,4,5,6,7,8,9 14,15 8,09 0,5
8633 FH 1,2,45,6,7,89 24 3,11 0,5
8633 10FH 172.0| 18,19,20,21,22,23,25,26 10,11 7,58 0,4
8633 10FH 172.5| 18,19,20,21,22,23,25,26 10,11 7,58 0,4
334659 8654 1,3,6,7,12,13 17 or 18 5,04 0,5
334666 8655 1,2,45,7,8 11 2,78 0,5
Table 15: Forces F23, 1 angle bracket per connection, connection timber to concrete/steel
EAN Type Nail number ny Bolt number | Fasrk [KN] bolt
number Nh Timber ki L
85730095 1 5,6,7,8,9,10,11,12,13 4 1,55 1,0
857301351 5,6,7,8,9,10,11,12,13,15,16,17,18,19 4 2,57 1,0
857302851 i;ffﬁ;g;éégég14151617 4 4,95 1,0
857313951 5,6,7,8,9,10,11,12,13 4 1,93 1,0
8573131351 5,6,7,8,9,10,11,12,13,15,16,17,18,19 4 3,21 1,0
5,6,7,8,9,10,11,12,13,15,16,17,18,19,
8573132851 21,22,23,24,25,26,27,28,29,30,32,33 4 5,99 10
330354 8622 1,2,6,7 16 0,78 1,0
8622 7070 1FH 1,2,6,7 16 0,79 1,0
8624 0070 1PLZ | 1,2,4,5 16 0,95 1,0
8625 90PL 1Z 1,2,45,6,7 16 1,85 1,0
8626 10PL 1 18,19,20,21,22,23,24,26,27,28 10,11 5,26 0,7
8628 19,20,22,23,24,25,26,27,28,29,31,32 10 1,64 1,0
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8632 FH 1,2,45,6,7,8,9 20 1,39 1,0
8632 90FH 172.0| 1,2,4,5,6,7,8,9 14,15 4,04 0,9
8633 FH 1,2,45,6,7,8,9 24 1,55 1,0
8633 10FH 172.0| 18,19,20,21,22,23,25,26 10,11 3,79 0,7
8633 10FH 1Z2.5| 18,19,20,21,22,23,25,26 10,11 3,79 0,7
334659 8654 1,3,6,7,12,13 17 or18 2,52 1,0
334666 | 8655 1,2,45.7,8 11 1,39 1,0
Table 16: Basic Forces Fass, 2 angle brackets per connection, connection timber to concrete/steel
EAN _ Bolt Fass.re [KN] bolt
number Type Nail number ny nur:hber Timberl Steel | ket ke
857313951 5,6,7,8,9,10,11,12,13 8,88 8,64 0,77 0,38
8573131351 5,6,7,8,9,10,11,12,13,15,16,17,18,19 12,1 9,15 0,74 0,33
s73132851 | 212003.20252027 280030323 ¢ | 953 | 869 | 074 | 032
8612 1,2,3,4,6 13 6,57 3,36 0,8 0,2
8613 1,2,3,4,5,7,8 17 6,01 3,51 0,8 0,2
330149 8617 1,3,5,6,7,9,11,12 20 6,52 3,47 0,8 0,2
8621 4,5 12 4,14 1,82 0,7 0,2
330354 8622 1,2,6,7 16 5,33 3,63 0,7 0,2
8622 7070 1FH 1,2,6,7 16 5,45 3,25 0,73 0,49
330408 8623 1,2,6,7 13 5,66 2,88 0,8 0,1
339630 8624 1,245 16 6,13 3,09 0,8 0,1
8624 0070 1PLZ 1,245 16 5,24 2,33 0,8 0,1
8625 FH 1,2,4,5,6,7 16 7,17 3,54 0,9 0,2
8625 90PL 1Z 1,2,4,5,6,7 16 5,99 - 0,9 0,1
8626 FH 1,2,45,6,7,8,9 24 9,10 6,59 0,8 0,1
8626 10PL 1 18,19,20,21,22,23,24,26,27,28 10,11 7,85 5,50 0,8 0,2
330835 8627 1,245 12 5,26 2,59 0,8 0,2
8628 19,20,22,23,24,25,26,27,28,29,31,32 10 8,38 5,86 0,7 0,2
8629 1,245 13 7,04 4,00 0,8 0,2
8632 FH 1,2,45,6,7,8,9 20 8,42 5,64 0,7 0,2
8632 90FH 172.0 | 1,2,4,5,6,7,8,9 14,15 8,81 4,88 0,35 0,18
8633 FH 1,2,45,6,7,8,9 24 10,2 9,41 0,4 0,2
8633 10FH 1Z2.0 | 18,19,20,21,22,23,25,26 10,11 13,0 5,83 0,41 0,20
8633 10FH 1Z2.5 | 18,19,20,21,22,23,25,26 10,11 13,0 7,34 0,41 0,20
334659 8654 1,3,6,7,12,13 17 or 18 6,20 5,83 0,7 0,2
334666 8655 1,2,45,7,8 11 5,43 3,70 0,7 0,2
Table 17: Basic Forces F4 1 angle bracket per connection, connection timber to concrete/steel
EAN _ Bolt Fark [KN] bolt
Type Nail number ny number| _
number n, | Timber | Steel kL
857313951 5,6,7,8,9,10,11,12 4 9,28 6,63 1,00
8573131351 5,6,7,8,9,10,11,12,13,15,16,17,18,19 4 9,91 6,80 1,00
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5,6,7,8,9,10,11,12,13,15,16,17,18,19,
8573132851 21,22,23,24,25,26,27,28,29,30,32,33 4 137 6,44 1,00
330354 8622 1,2,6,7 16 5,61 2,67 1,0
8622 7070 1FH 1,2,6,7 16 5,75 2,38 1,00
8628 19,20,22,23,24,25,26,27,28,29,31,32 10 9,88 4,35 1,0
8629 12,45 13 6,32 3,25 1,0
8632 FH 1,2,45,6,7,8,9 20 9,77 4,60 1,0
863290 FH 122.0 | 1,2,4,5,6,7,8,9 14,15 9,21 3,42 0,50
8633 FH 1,2,45,6,7,8,9 24 13,0 6,92 1,0
8633 10FH 122.0 | 1,2,4,5,6,7,8,9 10,11 12,5 4,76 0,50
8633 10FH 17225 | 1,2,4,5,6,7,8,9 10,11 12,7 5,98 0,50
334659 8654 1,3,6,7,12,13 17 or 18 8,16 4,35 1,0
334666 8655 1,2,45,7,8 11 5,84 2,64 1,0
Table 18: Basic Forces Fs, 1 angle bracket per connection, connection timber to concrete/steel
EAN Bolt Fs.re [KN] bolt
Type Nail number ny number| __
number N Timber | Steel | kit kel
857313951 5,6,7,8,9,10,11,12,13 4 2,07 4,03 1,00 1,63
8573131351 5,6,7,8,9,10,11,12,13,15,16,17,18,19 4 2,39 3,34 1,00 1,28
5,6,7,8,9,10,11,12,13,15,16,17,18,19,
8573132851 21,22,23,24,25,26,27,28,29,30,32,33 4 2,41 3,65 1,00 1,25
330354 8622 1,2,6,7 16 1,40 1,06 1,0 0,6
8622 7070 1FH 1,2,6,7 16 1,45 0,92 1,00 0,73
8628 19,20,22,23,24,25,26,27,28,29,31,32 10 2,16 1,64 1,0 0,7
8629 1,2,45 13 1,32 0,91 1,0 1,2
8632 FH 1,2,45,6,7,8,9 20 2,59 1,73 1,0 0,5
863290 FH 1Z2.0 | 1,2,4,5,6,7,8,9 14,15 2,62 1,54 0,50 0,60
8633 FH 1,2,45,6,7,8,9 24 2,72 2,52 1,0 0,7
8633 10FH 122.0 | 1,2,4,5,6,7,8,9 10,11 2,40 1,86 | 050 | 1,11
8633 10FH 17225 | 1,2,4,5,6,7,8,9 10,11 2,40 2,47 0,50 1,09
334659 8654 1,3,6,7,12,13 17 or 18 1,72 1,62 1,0 0,8
334666 8655 1,2,45,7,8 11 1,61 1,10 1,0 0,7
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Hold-Downs
Connections timber to concrete

Table 19: Force F; Column, 1 hold-down per connection, timber to concrete, softwood? px = 350 kg/m3

Timber Steel Bolt
. moment capacity shear tensile
capacity per Fmri [KN] capacity | capacity
nail in the Concrete factor
Type vertical flange With base | With washer | Ferk Fire Kl
For [KN] plate 2 | according to [kN] [kN] ’
EN ISO 7091
8791 n-1,62 - - 17,8 -
8791 1002 1 n-1,62 15,1 1,23 11,5 15,7 2,67
8792 n-1,62 - - - 17,8 -
8793 n-1,62 - - - 17,8 -
8794 n-1,62 - - - 17,8 -
8795 0090 1FH n-1,61 20,2 1,72 14,4 23,0 2,67
8795 1603 1 n-1,60 9,38 1,24 17,3 24,1 2,87
8795 1603 1FH n-1,60 10,5 1,33 17,3 24,1 2,86
8795 2002 1D n-1,62 9,20 0,59 115 17,8 2,80
8795 2002 1E n-1,62 9,20 0,67 11,5 17,8 2,80
8795 3002 1D n-1,62 9,20 0,59 11,5 17,8 2,80
8795 3002 1E n-1,62 9,20 0,67 11,5 17,8 2,80
87954002 1D n-1,62 9,20 0,59 11,5 17,8 2,80
8795 4002 1E n-1,62 9,20 0,67 11,5 17,8 2,80
8795 5002 1D n-1,62 ENtogs | 920 0,59 11,5 17,8 2,80
87955002 1E n-1,62 9,20 0,67 11,5 17,8 2,80
8795 6002 1D n-1,62 9,20 0,59 11,5 17,8 2,80
8795 6002 1E n-1,62 9,20 0,67 115 17,8 2,80
8799 1603 1D n-1,60 8,91 1,16 17,3 24,1 2,93
8799 2004 1D n-1,57 9,78 2,06 23,1 35,6 2,93
8799 2004 1E n-1,57 9,78 2,29 23,1 35,6 2,93
8799 3004 1D n-1,57 9,78 2,06 23,1 35,6 2,93
8799 3004 1E n-1,57 9,78 2,29 23,1 35,6 2,93
8799 4004 1D n-1,57 9,78 2,06 23,1 35,6 2,93
8799 4004 1E n-1,57 9,78 2,29 23,1 35,6 2,93
8799 5004 1D n-1,57 9,78 2,06 23,1 35,6 2,93
8799 5004 1E n-1,57 9,78 2,29 23,1 35,6 2,93
8799 6004 1D n-1,57 9,78 2,06 23,1 35,6 2,93
8799 6004 1E n-1,57 9,78 2,29 23,1 35,6 2,93

0,5
Y For other characteristic softwood densities, Fyrkis multiplied by k., = [3‘%)

For hardwoods, Fvrkis calculated according to EN 1995-1-1
2 Base plates according to the engineering drawings must be used

% If a wood-based panel interlayer with a thickness of not more than 26 mm is placed between the connector plate and the
timber member, the lateral load-carrying capacity of the nail has to take into account the effect of the interlayer.
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Table 20: Force F; Column, 1 hold-down per connection, timber to timber, softwood® px = 350 kg/m?

Timber Steel Bolt
i ) moment capacity
capacity per nail Frnric [KN]
in the vertical factor
Type flange 9 With | With washer Kol
Furk [KN] base | according to ’
plate 2 |EN ISO 7091
87911002 1 (n-1)-1,62 0,91 0,91
8795 0090 1FH (n-1)-1,61 1,84 1,84
87951603 1 (n-1)-1,60 1,18 1,18
8795 1603 1FH (n-1)-1,60 1,32 1,32
8795 2002 1D (n-1)-1,62 0,56 0,56
8795 2002 1E (n-1)-1,62 0,56 0,56
8795 3002 1D (n-1)-1,62 0,56 0,56
8795 3002 1E (n-1)-1,62 0,56 0,56
8795 4002 1D (n-1)-1,62 0,56 0,56
8795 4002 1E (n-1)-1,62 0,56 0,56
8795 5002 1D (n-1)-1,62 0,56 0,56
87955002 1E (n-1)-1,62 0,56 0,56
8795 6002 1D (n-1)-1,62 0,56 0,56 1,0
8795 6002 1E (n-1)-1,62 0,56 0,56
8799 1603 1D (n-1)-1,60 1,13 1,13
8799 2004 1D (n-1)-1,57 2,00 2,00
8799 2004 1E (n-1)-1,57 2,00 2,00
8799 3004 1D (n-1)-1,57 2,00 2,00
8799 3004 1E (n-1)-1,57 2,00 2,00
8799 4004 1D (n-1)-1,57 2,00 2,00
8799 4004 1E (n-1)-1,57 2,00 2,00
8799 5004 1D (n-1)-1,57 2,00 2,00
8799 5004 1E (n-1)-1,57 2,00 2,00
8799 6004 1D (n-1)-1,57 2,00 2,00
8799 6004 1E (n-1)-1,57 2,00 2,00

0,5
Y For other characteristic softwood densities, Fyrkis multiplied by k., = (3‘%)

For hardwoods, Fyrkis calculated according to EN 1995-1-1
2 Base plates according to the engineering drawings must be used

% If a wood-based panel interlayer with a thickness of not more than 26 mm is placed between the connector plate and the
timber member, the lateral load-carrying capacity of the nail has to take into account the effect of the interlayer.
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Definitions of forces, their directions and eccentricity
Forces - Beam to beam connection

£ F, b
| Fs F4
\ «— L >
\ 9%
Component 2 Component2 | T \ e
F; \ [ \
—p L.
| - ot | 1 | |
. { < \ \ |
\ \ ! | | |
; | \ Component 1 | | Component 1 |
Component 1 { : : ; :
Fastener specification
Holes are marked with numbers referring to the nailing pattern in Annex B.
Acting forces
F1 Lifting force acting in the central axis of the joint. The components shall be prevented from
rotation.
F;and F3 Lateral force acting in the joint between the component 2 and the component 1 in the component
2 direction. The components shall be prevented from rotation.
Fsand Fs Lateral force acting in the component 1 direction along the central axis of the joint. The

components shall be prevented from rotation.
Only for double angle brackets per connection: The load may be applied with an eccentricity e,
then a design for combined loading is required.

Double angle brackets per connection
The angle brackets must be placed at each side opposite each other, symmetric to the component axis.

Wane
Wane is not allowed, the timber has to be sharp-edged in the area of the angle brackets.

Timber splitting
For the lifting force F; it must be checked in accordance with Eurocode 5 or a similar national Timber Code that
splitting will not occur.

Combined forces

If the forces F1 and F./F3 or F4/Fs act at the same time, the following inequality shall be fulfilled:

Feo) (Fa) (Fe) (F) (R )

I:1,Rd I:Z,Rd F3,Rd FA,Rd I:S,Rd
The forces F, and F3 or F4 and Fs are forces with opposite direction. Therefore only one force F or F3, respectively,
and F4 or Fs, respectively, is able to act simultaneously with F1, while the other shall be set to zero.

If the load Fuss is applied with an eccentricity e, a design for combined loading for connections with double angle
brackets is required. Here, an additional force A F1eq has to be added to the existing force Fi.eq.

AFl,Ed = F4/5,Ed :

(@ ¢

b is the width of component 2.
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Connection of timber to concrete or steel with bolts or metal anchors
The load Fgeq for the design of the maximally loaded bolt or metal anchor is calculated as:

FB,t,Ed = km ) FEd

FEd
FB,V,Ed = kt,J_ ) FEd T

7 o
2
o-C,Ed
l Ty
D
where: E
B,tEd
Fetea  Resulting tensile load on the maximally loaded bolt in the group in N
Feves  Resulting shear load on the maximally loaded bolt in the group in N
Kei Coefficient taking into account the resulting axial force
ki Coefficient taking into account the moment arm or hole tolerance, respectively
Feq Load on vertical flap of the angle bracket or pair of angle brackets in N

GC.Ed compressive stress on the support in N/mm?
Io Length of the section under compressive stress in mm (usually 10 mm)
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Figure A.55 Typical installation
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Nail Patterns — Angle Bracket s in Load Cases F1, F2/F3, Fa/Fs

Angle Bracket 8573 0095 1 and 8573 1395 1

Fi— column F1— purlin, Fa/F3, Fa/Fs
Nails/Bolts in hole number: Nails/Bolts in hole number:
11,12,13/ < D & o 5,6,7,8,9,10,11,12,13/ S 3
4 o ® o o ® o 4 ) : ®
o ° o o ° ¢} b o] /
o o L o)
®
o S
[o] O [e] o O [o] o O o
Angle Bracket 8573 0135 1 and 8573 13135 1
F1— column F1 — purlin, Fo/F3, F4/Fs
Nails/Bolts in hole number: Nails/Bolts in hole number:
11,12,13,17,18,19/ 5,6,7,8,9,10,11,12,13,
4

15,16,17,18,19/ &
4
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Angle Bracket 8573 0285 1 and 8573 13285 1

F1— column F1 — purlin, Fo/F3, F4/Fs
Nails/Bolts in hole number: Nails/Bolts in hole number:
11,12,13,15,16,17,18, 5,6,7,8,9,10,11,12,13,15,16,
19,21,22,23,24,25,26, (% v\ % 0y 17,18,19,21,22,23,24,25,26, (b v\ % ©
27,28,29,30,32,33/ »On 0N 27,28,29,30,32,33/ NOS NOS
4 5 % bl v 4 v % b |v v o
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‘; o o : o ® : Al L) : L )
o o ® % LI
o) X o k he] k ¢}

O @
o] |
O @
o @

I
/

Angle Bracket 8590 1020 1

|

Fi— column Fi— purlln, Fz/Fg, F./Fs
?alllsolr) hole number: 5 S 5 ?allfé? hole number: 5 - S - 5
- ® °© +
L) ® L) L) © L)
24 =71 L) © 24 +71 © ©
o o o ® © L]
o o o) ©
o o o he} ko) k]
fo) [o) o [e]
o Lo} o o (o] a
L) L) L) L) () )
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L) © L) 9] [ L)
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L) L) L) L) L) L)
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L) L) L) L) L) L)
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L3 L) L) 9] L3 L)
© L) LS ©
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L) L) L) ©
® ® 9] L) L) L)
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Angle Bracket 8591 1060 1
Fi— column

Nails in hole number:

Angle Bracket 8592 6060 1
F1— column

Nails in hole number:

Angle Bracket 8593 6060 1
F1—column

Nails in hole number:

o o oo o

F1 — purlin, F2o/F3, F4/Fs

Nails in hole number:
1,2,3,4,5/
9=x22

F,— purlin, Fz/Fs, F4/F5

Nails in hole number:
1,2,3,45,6,7,8/
14 + 26

F.- purlin, Fz/Fg, F4/F5

Nails in hole number:
1,2,3,4/
7,8,9,10,11,12
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Angle Bracket 8594 6060 1

F1— column F1 — purlin, F2o/F3, F4/Fs
Nails in hole number: Nails in hole number:
\
o o o 1,2,3,4,5,6/ S © ©
(o] (o] (o] o [e] (o]
X
o/o\o ©® 9 %
o ©® 9 %
o o o S 9 9%
Angle Bracket 8595 8080 1
F1— column F1—purlin, Fo/Fs, Fu/Fs
Nails in hole number: Nails in hole number: = -
1,2,3,4,5/ s Yoo 1212/ bbb
18 + 34 o ° o ° o 18+ 34 ® ® ®
o) o © L o)
(o] (o] [e] o (o] o
(o] [e] o] (o]
S ® S v S L) ® L) ® L)
L) L) L) ©
L) L) L) v L) °©
L) L) L) L)
L) L) L) v L) ®
L) L) L) L)
Angle Bracket 8596 460 1
Fi— column F1— purlin, Fa/F3, F4/Fs
Nails in hole number: Nails in hole number:
1,2,3/
7,8,9,10,11,12
NXo o o S & 9%
N
X
o/ o \o ® © 9
fo o o S 9 9
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Angle Bracket 8597 8080 1

F1— column F1 — purlin, F2o/F3, F4/Fs
Nails in hole number: Nails in hole number:
1,2,3,4/ o e 1210/ oo
15+ 28 ° o %o 15 + 28 MR
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o o . © . ©
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Fi— column F1—purlin, Fo/F3, F4/Fs
Nails in hole number: Nails in hole number:
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O Q O e Q e
o \9/ o o © o
o/ ©\o e
e e
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Nails in hole number: Nails in hole number:
12,346/
o 10,11,12 Yo%
o\O /o © O %
O O O (o} (o) lo)
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Angle Bracket 8613

Timber to Timber
Fi— column

Nails in hole number:

1,2,3/
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Nails in hole number:
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Angle Bracket 8614
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Nails in hole number:
12345/
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Angle Bracket 8615

F1—column F1 — purlin, Fo/Fs, Fi/Fs
Nails in hole number: * Nails in hole number: *
1,23/ e e 123456/ e e
8,9,10,11,12,13,14 5 8,9,10,11,12,13,14 .
Q Qo [ e
o [®)
e e
e ®
[ ] (] e e
® 'S
Angle Bracket 8616
F1— column F1—purlin, Fo/Fs, Fu/Fs
Nails in hole number: Nails in hole number:
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o o b o) ®
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Angle Bracket 8617

Timber to Timber

F1— column F1 — purlin, F2o/F3, F4/Fs
Nails in hole number: Nails in hole number:
1,2,3,7,8,9/ . o - 1,3,5,6,7,9,11,12/ ¢ o .
16,17,19,21,23,24 ° O e 16,17,19,21,23,24 * O
o O o * O *
s O o s O =
Timber to Concrete
Fi— column F1— purlin, Fo/Fs, F4/Fs
Nails in hole number: ) Nails in hole number: <
1,2,3,7,8,9/ ‘o ‘o ‘o 1,3,5,6,7,9,11,12/ ‘o o ‘o
20 o O o 20 o O %
‘o 0 ‘o ‘o o o
o Oo o O %%
o O o o O o
0 o O 0O o ©O
o b ° ° b °
o 9 o o 9 o
Angle Bracket 8620
Fi— column Fi— purlin, Fz/Fg, F./Fs
Nails in hole number: Nails in hole number:
1,2/
o 5,6,7,8 .
O o
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O o)
(@] 3
E 3
E
O £ 3
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Angle Bracket 8621

Fi— column F1— purlin, F2/Fs, F4/Fs
Nails in hole number: Nails in hole number:
45/ o o
(@] 1]
O S 8,9,13,14 . O .
o o (@] O
o E 2 E 2
o (@] (@]
el ¢ Ce
Angle Bracket 8622 and 8622 7070 1FH
Timber to Timber
F1— column F1—purlin, Fo/Fs, Fu/Fs
Nails in hole number: Nails in hole number: Y Y
1,2/ *o° 1,2,6,71 O
10,11,14,15,17,18 o o 10,11,14,15,17,18 o °
o o ® ﬂb
o ﬂ o o) o
) U ) ® U )
o o o] o
® o) Ae) o)
LS} O LY ® O ®
Timber to Concrete
Fi— column Fi— purlin, Fz/Fg, F./Fs
Nails in hole number: > ° Nails in hole number:
1,2/ O 1,2,6,7/ © o b )
16 ° ° 16 o o
[o] [o] b b
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Angle Bracket 8623

Timber to Timber

F1— column F1 — purlin, F2o/F3, F4/Fs
Nails in hole number: e o Nails in hole number: e o
1,26,7/ O 1,26,7/ O
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o 2 E ] L 2
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® * [ ] [ ]
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2 L 2 O O
O O [ ] [ ]
O O
E @ O O
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F1— column F1 — purlin, Fo/F3, F4/Fs
Nails in hole number: Nails in hole number:
1,26,7/ 1,26,7/
11,12,14,15,19,20 11,12,16,17
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Angle Bracket 8624 and 8624 0070 1PLZ

Timber to Timber

F1— column

Nails in hole number:

1,2/
10,11,14,15,17,18

Timber to Concrete
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Nails in hole number:

Fi— purlin, Fz/Fs, F4/F5
Nails in hole number:
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l (o3 o
16 16 O
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o o o o
o o o o
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o o o o
o b o o b o
~____ / ~___ /

Angle Bracket 8625

Fi— column

Nails in hole number:
1,2,10,11/
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O ® O O
O ® O O

o ®m o ®
O & O ®

F,- purlin, Fz/Fg, F4/F5

Nails in hole number:
1,2,6,9,12,13/
14,15,22,24
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Angle Bracket 8625FH and 8625 90PL 1Z

Timber to Timber
Fi— column
Nails in hole number:

1,2,/
12,13,14,15,17,18,19,21,22

Timber to Concrete
Fi— column
Nails in hole number:

1,2,/
16

Angle Bracket 8626
Fi— column
Nails in hole number:

2,369 /
16,17,23,24,27,30

® O O @

F.— purlin, Fz/Fg, F4/F5

Nails in hole number:
1,2,45,6,7/
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Angle Bracket 8626FH
Timber to Timber

Fi— column

Nails in hole number:
1,2,6,7/

12,13,14,15,16,17,18,19,20,21,
22,23,25,26

Timber to Concrete
F1— column
Nails in hole number:

1,2,6,7/
24

o6 O o
o O

F1 — purlin, F2o/F3, F4/Fs

Nails in hole number:
1,2,45,6,7,89/
12,13,14,15,16,17,18,19,20,21,
22,23,25,26

F.- purlin, Fz/F3, F./Fs

Nails in hole number:
1,2,45,6,7,89/
24

o« O e
o O
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Angle Bracket 8626 10PL 1

Timber to Timber

F1— column F1—purlin, F2/Fs, Fa/Fs

Nails in hole number: S Nails in hole number: ~ o
1,2,6,7 / le) O Q 112’415’617’8’9/ ® O ®
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@) O O O
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o o e o]

o o he] ®
® © S v

o ° v L
® O ® ® O %

Timber to Concrete

Fi— column F1—purlin, Fo/Fs, Fu/Fs
Nails/Bolts in hole number: -~ Nails/Bolts in hole number:
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10,11 8 v | 10,11 bb bb
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] o LN L
© 0 0 0 0 0 00000 O
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Angle Bracket 8627

Timber to Timber

F1— column F1 — purlin, F2o/F3, F4/Fs

Nails in hole number: Nails in hole number:

1,2/ - . 1,245/ - .

8,9,10,11,13,14 O 8,9,10,11,13,14 O
O O ® ®
(@] (e O O
i 2 3 L L |
@ O ® ® O ®
L L | [ 3 2

Timber to Concrete

Fi— column F1— purlin, Fo/Fs, F4/Fs

Nails in hole number: ._'_' Nails in hole number: «

1,2/ o o 1,245/ o o

12 S o I 12 1, O°.
(-] (-] o o
] ]
| |

4
&




Page 76 of 86 of European Technical Assessment no. ETA-08/0165, issued on 2017-05-19

Angle Bracket 8628

Fi— column F1—purlin, Fo/Fs, Fa/Fs
Nails in hole number: — Nails in hole number: R
1,2,6,7,11,12/ OOO 1,2,45,6,7,8,9,11,12,13,14 / ,O,
17,18,22,23,26,27,31,32 . e 17,18,22,23,26,27,31,32 - e
o O o L 2 O -
o 0 o] ] 0 o
U U
0 U
v OOO - L 2 O -
Angle Bracket 8628
F1— column F1— purlin, Fo/F3, F4/Fs
Nails in hole number: P Nails in hole number: "o °
22,23,26,27,31,32/ i 000_ 19,20,22,23,24,25,26,27, 0 a
10 : : 28,29,31,32/ : :
n° 0 0° 10 :° 0 :°
° o o (]
o (] o n (]
[} " [} (] L]
o o o U°0
o
O% (] 0% (]
o o ° L]
oo o o
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Angle Bracket 8629
Timber to Timber

F1— column

Nails in hole number:

1,2/
9,10,14,15

Timber to Concrete

F1— column

Nails in hole number:

1,2/
13

Angle Bracket 8632
Fi— column
Nails in hole number:

1,2,10,11/
14,15,18,21,25,26

* L J
oo
L 3 L 3
O
o O o
ollo|le
° °
°
o °

F1 — purlin, F2o/F3, F4/Fs

Nails in hole number:
1,245/
9,10,14,15

F.- purlin, Fz/F3, F./Fs

Nails in hole number:
1245/
13

F,- purlin, Fz/Fg, F4/F5

Nails in hole number:
1,2,6,9,12,13/
14,15,18,21,25,26
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Angle Bracket 8632FH

Timber to Timber

F1— column F1 — purlin, F2o/F3, F4/Fs
Nails in hole number: — Nails in hole number: —\
12/ °Q° 1,2,45,6,7,8,9, °0 /2l
12,13,16,17,18,19,21,22 ° a 12,13,16,17,18,19,21,22 0 W2
o (-]
o Q
o o

°0Q°

°0j\

0°1 I° oo
°Oo o 0’0

.O .O .O .0
o O%% s O°%
) N —
Timber to Concrete
F1— column F1 — purlin, Fo/F3, F4/Fs
Nails in hole number: — Nails in hole number:
1,2/ o O o 1,2,45,6,7,8,9,/
o o
o o
o o
o o

0 O°
°Oo

o O
o O

|
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Angle Bracket 8632 90FH 122.0

Timber to Timber
F1— column
Nails in hole number:

12/
12,13,16,17,18,19,21,22

Timber to Concrete
F1— column
Nails in hole number:

1,2/
14,15

Angle Bracket 8633
Fi— column
Nails in hole number:

2,3,12,13/
16,17,23,24,27,28,29,30

F1 — purlin, F2o/F3, F4/Fs

Nails in hole number:

112’415’617’8’91/ 5 b b
12.13,16,17,181921.22 lo © o
® A o]
® he}
[e] [o]
® o)
O @)
L ¢) ©
® o)
® O he}
Fi— purlin, Fz/F3, F4/F5
Nails in hole number: .
1,2,45,6,7,89,/ > o®
14,15 ® ®
! ® ®
® ®
[0 [o]
[0 [e]
®\ e
(e} [e]
¢ o]
(o) O (o)

F.- purlin, Fz/Fg, F4/F5

Nails in hole number:
1,4,6,9,12,13/
16,17,18,19,22,25,27,30
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Angle Bracket 8633FH
Timber to Timber

Fi— column

Nails in hole number:
1,2,6,7/

12,13,14,15,16,17,18,19,20,21,
22,23,25,26

Timber to Concrete
F1— column
Nails in hole number:

1,2,6,7/
24

Fi— purlin, Fz/Fs, F4/F5

Nails in hole number:
1,2,45,6,7,89/
12,13,14,15,16,17,18,19,20,21,
22,23,25,26

F1 — purlin, F2o/F3, F4/Fs

Nails in hole number:
1,2,45,6,7,89/
24
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Angle Bracket 8633 10FH 1Z2.0 and 8633 10FH 1Z2.5

Timber to Timber
F1— column
Nails in hole number:

1,2,6,7/
12,13,14,15,20,21,25,26

Timber to Concrete
F1— column
Nails in hole number:

20,21,25,26/
10,11

Angle Bracket 8634
F1— column

Nails in hole number:

° ®
oOo
° °
o [
[ 0
oo 3]
® |®
o) o
o <}
o O o
o o

F1— purlin, Fa/F3, F4/Fs

Nails in hole number:
1,2,4,5,6,7,89/
12,13,14,15,20,21,25,26

F1— purlin, Fo/F3, F4/Fs

Nails in hole number:
18,19,20,21,22,23,25,26 /
10,11

F,- purlin, Fz/Fs, F4/F5

Nails in hole number:
12,3/
7,8,9,10,11,12

® ®
bOb
® ®
® ®
° ®
oo oo
[¢] \) o
o o
o o
ooo
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Angle Bracket 8635
F1— column
Nails in hole number:

1,2/
7,8,9,10,11,12

Angle Bracket 8636
Fi— column
Nails in hole number:

1,2/
9,10,11,12,13,14,15,16

Angle Bracket 8637
F1— column

Nails in hole number:
1,23/

10,11,12,13,
14,15,16,17,18

Fi— purlin, Fz/Fs, F4/F5

Nails in hole number:
1,234/
7,8,9,10,11,12

F1— purlin, Fo/F3, F4/Fs

Nails in hole number:
1,2,345/
9,10,11,12,13,14,15,16

F,- purlin, Fz/Fg, F4/F5

Nails in hole number:
1,2,3,45,6/
10,11,12,13,
14,15,16,17,18
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Angle Bracket 8638
Fi— column

Nails in hole number:
12/

11,12,13,14,15,
16,17,18,19,20

Angle Bracket 8640
F1—column

Nails in hole number:
1,245/
12,13,14,15,16,17,
18,19,20,21,22

Angle Bracket 8641
F1— column

Nails in hole number:
1,256/

15,16,17,18,19,20,21,
22,23,24,25,26,27,28

Fi— purlin, Fz/Fs, F4/F5

Nails in hole number:
1,2,3,456/
11,12,13,14,15,
16,17,18,19,20

F1— purlin, Fo/F3, F4/Fs

Nails in hole number:
1,2,3,45,6,7,8/
12,13,14,15,16,17,
18,19,20,21,22

F,- purlin, Fz/Fg, F4/F5

Nails in hole number:
1,2,3,45,6,7,8,9,10/
15,16,17,18,19,20,21,
22,23,24,25,26,27,28
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Angle Bracket 8644

Fi— column F1— purlin, F2/Fs, F4/Fs

Nails in hole number: « s Nails in hole number: . .

1,2,5,6,9,10/ ° o ° . 1+ 14/ * e e

19 =+ 36 .Z. 19 = 36 et

Angle Bracket 8645

Fi— column F1— purlin, Fo/F3, F4/Fs

Nails in hole number: Nails in hole number:

1,2,3,6,7,8/ oo 1+18/ fe e ®

21,22,28,29,30, : o : o : 21 = 40 : . : . :

33,34,35,38,39,40 I e e .
L 3 © * ° : 3 * * [ ] ¢ *
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Angle Bracket 8654

Timber to Timber

F1— column F1 — purlin, F2o/F3, F4/Fs

Nails in hole number: Nails in hole number:

12,3/ 1,3,6,7,12,13/

14115116119120121 .OO * OO‘ 14,15,16,19,20,21 ..O © O:
O O

Timber to Concrete

Fi— column F1— purlin, Fo/Fs, F4/Fs
Nails in hole number: %o "o o) Nails in hole number: oo "o\
123/ 0O O, 1,3,6,7,12,13 / 0 Q,
17 or 18 ° 17 or 18 °

o 0Qo

g k=-°
° o
o o

[—

o

[

o o

[
[ —
°

o
o4
0
o
[-]
o
@
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Angle Bracket 8655

Timber to Timber

Fi— column F1— purlin, F2/Fs, F4/Fs
Nails in hole number: Nails in hole number:
1,245/ . O . 1,2,45,78/ A o
9,10,12,13 s . 9,10,12,13 .O.
. ﬁ . 0
* O * . O .
Timber to Concrete
F1— column F1 — purlin, F2o/F3, F4/Fs
Nails in hole number: Nails in hole number:
1245/ % o) 1,245,78/ to *o)
11 °°O'° 11 'oo'o
o) | O,
o o © (-]






