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LEGAL BASIS AND GENERAL
CONDITIONS

This European Technical Approval is issued by
ETA-Danmark A/S in accordance with:

Council Directive 89/106/EEC of 21 December
1988 on the approximation of laws, regulations and
administrative provisions of Member States relating
to construction produc“t)s as amended by Council
Directive 93/68/EEC of 22 July 1993

Bekendtggarelse 559 af 27-06-1994 (aflgser bekendt
garelse 480 af 25-06-1991) om ikrafttreeden af EF
direktiv af 21. december 1988 om indbyrdes tilnaer-
melse af medlemsstaternes love og administrative
bestemmelser om byggevarer.

Common Procedural Rules for Requesting,
Preparing and the Granting of European Technical
Approvals set out in the Annex to Commission
Decision 94/23/E&,

EOTA Guideline ETAG 015Three-dimensional
nailing plates September 2002 edition.

ETA-Danmark A/S is authorized to check whether
the provisions of this European Technical Approval
are met. Checking may take place in the
manufacturing plant. Nevertheless, the responsibili

for the conformity of the products to the European
Technical Approval and for their fithess for the
intended use remains with the holder of the
European Technical Approval.

This European Technical Approval is not to be

transferred to manufacturers or agents of manu-
facturers other than those indicated on page 1, or
manufacturing plants other than those indicated on
page 1 of this European Technical Approval.

This European Technical Approval may be
withdrawn by ETA-Danmark A/S pursuant to
Article 5(1) of Council Directive89/106/EEC.

5

Reproduction of this European Technical Approval
including transmission by electronic means shall be
in full. However, partial reproduction can be made
with the written consent of ETA-Danmark A/S. In
this case partial reproduction has to be desigrased
such. Texts and drawings of advertising brochures
shall not contradict or misuse the European
Technical Approval.

This European Technical Approval is issued by
ETA-Danmark A/S in Danish.

This version corresponds fully to the versionuie

ted within EOTA. Translations into other languages
have to be designated as such.

Official Journal of the European Communiti€sLM0, 11 Feb 1989, p 12.
Official Journal of the European Communitielsli220, 30 Aug 1993, p 1.
Official Journal of the European CommunitieSINL7, 20 Jan 1994, p 34.
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Il SPECIAL CONDITIONS OF THE
EUROPEAN TECHNICAL APPROVAL

1  Definition of product and intended use
Definition of the product

This ETA covers the following angle bracket types:
ABR90, AB90, ABR105, AB105, ABR70, AB70, E20/3,
E9/2.5, E9S/2.5, ABR9015, ABR9020, ABR100, AA6028,
ABB40390, AE48, AE76, AE116, AG40312, AG40412,
AG40314, AG40414, AH9035, AJ60416, AJ80416,
AJ99416, ES, LS, TAZ, KNAG, ABR170, ABR220,
AB6983, AB36125, BNV33, E5, AT1, E4,E6, E7, ES4E1L
E17, E18, E19, ADR6090, ADR6035, ABAI, AG922,
ABR10525, ABR7015, ACR, MAXIMUS and AT2

The angle brackets are one piece, non-welded, titnbe
timber angle brackets/timber to support (concrsteel)

be fulfilled by using the following materials:
e Solid timber classified to C14-C40 according to338
/ EN 14081
Glued members of timber classified to C14-C40
according to EN 338 / EN 14081 when structural
adhesives are used.
Glued laminated timber classified to GL24c or bette
according to EN 1194 / EN 14080.
» Solid Wood Panels, SWP according to EN 13353.
» Laminated Veneer Lumber LVL according to EN 14374
Laminated Strand Lumber, e.g. Parallam and Timber
Strand
Plywood according to EN 636
Oriented Strand Board, OSB according to EN 300

Annex D states the load-carrying capacities of Ahgle
Bracket connections for a characteristic densiBBfkg/ni.
For timber or wood based material with a lower abiristic

angle brackets. They are connected to the timbedensity than 350 kg/fihe load-carrying capacities shall be

elements/support by a range of nails, screws ¢s.bol

reduced by thegk.sfactor (see Annex C4-2)

The angle brackets are made from pre-galvanizesl ste The design of the connections shall be in accoelanth

Grade S250GD + Z275 according to EN 10346 with Eurocode 5 or a similar national Timber Code. Th®av
tolerances according to EN 10143 except if anothermembers shall have a thickness which is larger than
material is precised. Material, dimensions and nailpenetration depth of the nails into the members

positions are shown in Annex D and typical instadles
are shown in Annex B.

All the angle brackets can also be produced fraimistss
steel number 1.4401, 1.4404, 1.4521, 1.4301 or0®.45
according to EN 10088-2:2005 or a stainless stéal av
minimum characteristic 0.2% vyield stress of 240 M&a

The angle brackets are primarily for use in tingigrctures
subject to the dry, internal conditions definedérvice class
1 and 2 of Eurocode 5 and for connections sulgjestatic or
guasi-static loading.

minimum 1.0% vyield stress of 270 MPa and a minimumThe angle brackets can also be used in outdooretimb

ultimate tensile strength of 530 MPa..

Intended use

structures, service class 3, when a corrosion giotein
accordance with Euro Code 5 is applied, or whenlets
steel with similar or better characteristic yieftlaultimate

The angle brackets are intended for use in makingstrength is employed.

connections in load bearing structures, as a cdionec
between two timber beams or a timber beam andlzetim

The angle brackets may also be used for connections

post or between a timber member and a concrete/stedetween a timber member and a member of condestos

member, where requirements for mechanical resistand
stability and safety in use in the sense of theemifs
Requirements 1 and 4 of Council Directive 89/106EE
shall be fulfilled.

The connection may be with a single angle braakeitb an
angle bracket on each side of the fastened timbertrar.

The static and kinematic behaviour of the timbemivers or
the supports shall be as described in Annex C.

The wood members can be of solid timber, glueddateai

masonry.

Assumed working life

The assumed intended working life of the Angle Reds
for the intended use is 50 years, provided thay tre
subject to appropriate use and maintenance.

The information on the working life should not legarded

as a guarantee provided by the manufacturer or ETA-
Danmark A/S. An “assumed intended working life” mga
that it is expected that, when this working lifesledapsed,

the real working life may be, in normal use corufig,

timber and similar glued members, or wood-basedconsiderably longer without major degradation affer

structural members with a characteristic densaynf290
kg/m® to 420 kg/m.

This requirement to the material of the wood memisan

the essential requirements.
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2  Characteristics of product and assessment

ETAG Characteristic Assessment of characteristic
para.
2.1 Mechanical resistance and stability*)
6.1.1 Characteristic load-carrying capacity See Annex D
6.1.2 Stiffness No performance determined
6.1.3 Ductility in cyclic testing No performance determined
2.2 Safety in case of fire
6.2.1 Reaction to fire The angle brackets are made from steel
classified aguroclass Alin accordance with
EN 13501-1 and EC decision 96/603/EC,
amended by EC Decision 2000/605/EC
2.3 Hygiene, health and the environment
6.3.1 Influence on air quality No dangerous materials **)
2.4 Safety in use Not relevant
2.5 Protection against noise Not relevant
2.6 Energy economy and heat retention Not relevant
2.7 Related aspects of serviceability
6.7.1 Durability The angle brackets have been assessed as havin
satisfactory durability and serviceability when
6.7.2 Serviceability used in timber structures using the timber
species described in Eurocode 5 and subject to
the dry internal conditions defined by service
class 1,2 and 3
6.7.3 Identification See Annex D

*) See page 7 of this ETA

*) In accordance with http://europa.eu.int-/commntérprise/construction/internal/dangsub/dangmaimlhtaddition to the specific clauses relating
to dangerous substances contained in this Europsaimical Approval, there may be other requiremapsicable to the products falling within its
scope (e.g. transposed European legislation amthahtaws, regulations and administrative prowvisip In order to meet the provisions of the EU
Construction Products Directive, these requiremeeaésl also to be complied with, when and where dipg)y.
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Safety principles and partial factors

The characteristic load-carrying capacities havenbe
calculated considering different ratios betweenphsial
factors for timber connections and steel crossaest

According to clause 6.3.5 of EN 1990 (Eurocode siBaf
structural design) the characteristic resistancstfoctural
members that comprise more than one material agting
association should be calculated as

1 Vi .
Ry =— R{’]lxk,liﬂi X is1) y_'l’ ad}

M1 m,i

where y,, , is the global partial factor for material 1 (inghi
case wood)y,,, is the partial factor on the material and
Ym; are material partial factors for the other materiaé.

the serviceability limit state.
2.2 Fasteners

The load bearing capacities of the brackets hawmn be
determined based on the use of Connector nails GNA
connector screws CSA in accordance with ETA-04/0013
It is allowed to use other connector nails or cahoe
screws in accordance with the standard EN 14532thé
same or better performance than the used 4,0 mm CNA
Connector nails and still achieve the same loadihga
capacity of the connection.

For some brackets the load bearing capacities bega
determined based on the use of bolts or powdeatsxiu
pins.

For any other information about fasteners or charatic

the calculations are made with material parametersapacity modification method for different fastenglease

modified by multiplication by

kmodi = ym,j_/ym,i

The characteristic load-carrying capacities havenbe
calculated considering a ratio between the pdetbr for
timber connections and steel cross sections

_130 _ 118)

K. . =118 EC5: k_, =—"—=
madi 1'1 ( mai 110

see Annex C4-1.

The angle brackets can be mounted using different
nail/screw patterns. The nail/screw patterns fohemgle
bracket and different connection type is descrined
shown in annex D.

2.3 Stainless steel

All the angle brackets can also be produced fraimigtss
steel number 1.4401, 1.4404, 1.4521, 1.4301 or0®.45
according to EN 10088-2:2005 or a stainless stéél av

For knos™ 1,18 the load-carrying capacities stated in Annexminimum characteristic 0.2% yield stress of 240 M&a

D are valid (on the safe side).

minimum 1.0% vyield stress of 270 MPa and a minimum

For knoa<1,18 the load-carrying capacities stated in Annexultimate tensile strength of 530 MPa.. The charatte

D have to be multiplied by a factor

_ kma;ii

118

2.1 Mechanical resistance and stability
See annex D for characteristic load-carrying capacthe
different directions Fto K.

The characteristic capacities of the angle brackets
determined by calculation assisted by testing asrieed
in the EOTA Guideline 015 clause 5.1.2. They shdugd
used for designs in accordance with Eurocode Sioniéar
national Timber Code.

No performance has been determined in relationdtlity

of a joint under cyclic testing. The contribution the
performance of structures in seismic zones, thezefas
not been assessed.

No performance has been determined in relatiorh¢o t
joint’s stiffness properties - to be used for thalgsis of

load carrying capacities can be considered asaimne f1s
those published in this document subject to the aise
stainless CNA connector nails or CSA connectorvesre
covered by the ETA-04/0013 or stainless threadéd oia
screws in accordance to the standard EN 14592¢atsge
the rules given in the paragraph "fasteners" above.

2.5 Related aspects of serviceability

2.5.1 Corrosion protection in service class 1 and 2

In accordance with ETAG 015 shall the angle brackee
a zinc coating weight of Z275. The steel emplogs8450
GD with Z275 according to EN 10346.

2.7.2 Corrosion protection in service class 3.

In accordance with Eurocode 5 the angle bracket lsh
produced from stainless steel.
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3 Attestation of Conformity and CE includes details of the extent, nature and frequehc
marking testing and controls to be performed within the

factory production control and has been agreed

31 Attestation of Conformity system between the approval holder and ETA-Danmark A/S.

The system of attestation of conformity is 2+ The results of factory production control are releor
described in  Council Directive 89/106/EEC and evaluated. The records include at least the

(Construction Products Directive) Annex Il following information:

- Designation of the product, basic material and
components;

- Type of control or testing;

- Date of manufacture of the product and date of
testing of the product or basic material and

b) Tasks for the notified body: components; _ _ _

- Result of control and testing and, if appropriate,

comparison with requirements;

- Signature of person responsible for factory
production control.

a) Tasks for the manufacturer:

(1) Factory production control,
(2) Initial type testing of the product,

(1) Initial inspection of the factory
and the factory production control,
(2) Continuous surveillance

The records shall be presented to ETA-Danmark A/S

3.2 Responsibilities
on request

3.2.1 Tasks of the manufacturer . .
3.2.1.2 Initial type testing of the product

3.2.1.1 Factory production control L _

For initial type-testing the results of the tests
performed as part of the assessment for the Eunopea
Technical Approval shall be used unless there are
changes in the production line or plant. In sugesa
the necessary initial type testing has to be agreed
between ETA-Danmark A/S and the notified body

The manufacturer has a factory production control
system in the plant and exercises permanent iriterna
control of production. All the elements, requireitsen

and provisions adopted by the manufacturer are
documented in a systematic manner in the form of
written policies and procedures. This production
control system ensures that the product is in

conformity with the European Technical Approval.
Y P PP 3.2.2.1 Initial inspection of the factory and ttextbry

production control

3.2.2. Tasks of notified bodies

The manufacturer shall only use raw materials
supplied with the relevant inspection documents as
laid down in the control pldn The incoming raw
materials shall be subject to controls and testhby
manufacturer before acceptance. Check of materials,
such as sheet metal, shall include control of the
inspection documents presented by suppliers
(comparison with nominal values) by verifying
dimension and determining material properties, e.g. _ ,
chemical composition, mechanical properties and3-2-2-2 Continuous surveillance
zinc coating thickness.

The approved body should ascertain that, in
accordance with the control plan, the factory, in
particular the staff and equipment, and the factory
production control, are suitable to ensure a
continuous and orderly manufacturing of the joist
hangers with the specifications given in part 2.

The approved body shall visit the factory at least
twice a year for routine inspections. It shall be
verified that the system of factory production e¢oht
and the specified manufacturing processes are
maintained, taking account of the control plan.

The manufactured components are checked visually
and for dimensions.

The control plan, which is part of the technical

documentation of this European Technical Approval, L ,
The results of product certification and continuous

, surveillance shall be made available on demand by
1 The control plan has been deposited at the E@Anark A/S the certification body to ETA-Danmark A/S. Where

and is only made available to the approved bodieslved in . . .
the conformity attestation procedure. the provisions of the European Technical Approval
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and the control plan are no longer fulfilled, the
certificate of conformity shall be withdrawn by the
approved body.

CE marking
The CE marking shall be affixed on each packagfng o
joist hangers. The initials "CE" shall be followby
the identification number of the notified body aatcll
be accompanied by the following information:
- Name or identifying mark of the
manufacturer
- The last two digits of the year in which
the marking was affixed
- Number of the European Technical
Approval
- Name and size of product
- Number of the ETA Guideline
(ETAG no. 015)
- Number of the EC Certificate of
Conformity
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4 Assumptions under which the fitness of Agap between the connector and the timber merslet i

the product for the intended use was fa- allowed. However, where the angle bracket is usea f
vourably assessed connection between a beam and a column a gap of Em

allowed.

The execution of the connection shall be in acawcda

4.1 Manufacturing with the approval holder’s technical literature.

The angle brackets are manufactured in accordaitbe w
the provisions of the European Technical Approsahg
the automated manufacturing process as identifiehgl
the inspection of the plant by ETA-Danmark A/S ainel
approved body and laid down in the technical
documentation.

4.3 Maintenance and repair
Maintenance is not required during the assumeddee
working life.

Should repair prove necessary, it is normal toaepkhe
angle bracket.

4.2 Installation

The nailing pattern used shall be the ones as et&fin
Annex D.

Wane under the flap towards the side of the uppanhin
a beam to beam connection of most of the anglkbtads
allowed provided it does not occur under the n&lilane
can reduce the load-bearing capacity of the cororect

” /
: FoN /

—

“
7' /

(1 fredde
U

(Tee)
\L)

Thomas Bruun
Manager, ETA-Danmark
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Annex A - Revision History

Modifications and additions to the previous ETA-060106 valid from 2012-09-07 to 2016-10-13

Pages Update
85+88+90 Table D11-3 + D11-5 minimum nailing of AB%20
86+90 New table D11-6 ABR9020 fastening on steéh WIAT pins
242+244 New table D47-3 ABR10525 fastening on sigil PAT pins
91+97 New table D12-7 ABR100 fastening on steeéh\WAT pins
254+255 Table D49-1 + D49-2 ACR7015/ACR9020/ACR1®52ther load directions
88+243+246+255 R1,k for connections with 2 anglackets have been changed from calculz

values to values based on tests for ABR9020, ABREPBBR7015 and ACR

ited

Modifications and additions to the previous ETA-060106 valid from 2011-10-13 to 2016-10-13

Pages Update
Table headings updated with “modified characteristpacities” and old table
no. deleted
86+87 Revision of capacity table D11-3 and D11#4ABR9020
230 Change measurement B on figure D44-1, ADR6035
237 Addition of ABR10525
241 Addition of ABR7015
244 Addition of ACR
250 Addition of MAXIMUS
254 Addition of AT2

Modifications and additions to the previous ETA-060106 valid from 2011-05-25 to 2014-08-12

Pages Update
Merging of ETA-06/0106 + ETA-07/0055 + ETA-07/0194
25 Update of table D1-1 - 2 angle brackets ABR90
27 Update of @4.0x40 capacities in table D1-4 f&R®0 for minimum nailing
34 Update of table D2-1 - 2 angle brackets AB90
49 Update of table D4-1 - 2 angle brackets AB105
95 Update of table D12-3 — 2 angle brackets ABRAiDO addition of R5, capacities
96 Updat_e_ of table D12-4 — 1 angle bracket ABR100 \aiddition of Ry and R
capacities
156 Addition of Fk capacities for ABR170 and ABR2%@r timber to concrete
connection (table D28-2)
162 - 229 Revision of capacity tables accordingTé\-04/0013 for annex D32 to D43
230 Update of capacity tables D44-2 for ADR609Qf8r concrete structure
234 Addition of ABAI105
236 Addition of AG922

Maodifications and additions to the previous ETA-060106 valid from 2009-08-12 to 2014-08-12

Pages

Update

87

ABR100 nail for use in concrete have been added
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Modifications and additions to the previous ETA-060106 valid from 2008-10-27 to 2013-10-27

Pages Update
6,9 Add of the possible production of the bracketstainless steel.
13 4.0x35 and 4.2x35 connector nails have beendadde
13,16 Angle bracket ABR100 have been added
27 ABR100 nail pattern have been added.
28 The formulas for combined forces have been eevis
75, 76,79,80 Fand k have been added for ABR9015 and ABR9020 for screws
77,78,81,82 F1, F2/F3 have been added for ABR90#5A8BR9020 for nails
83,84,85, 86 F1, F2/F3 have been added for ABR&0Adils and screws (1 and 2 brackets

Maodifications and additions to the previous ETA-060106 valid from 2007-08-22 to 2012-08-22

Pages Update
6 The formula for l¢, has been changed from the power of 2 to the pofver
16, 27, 75, 76 Angle Bracket 9015 has been added
16, 27, 77, 78 Angle Bracket 9020 has been added
32-74 Revision of capacity tables according to E0440013
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Annex B - Typical installation

FIGURE B1 - BEAM TO BEAM CONNECTION FIGURE B2 - BEAM TO COLU MN CONNECTION

FIGURE B3 - TRIMMER CONNECTION FIGURER B4 - POST TO BEAM CON NECTION

FIGURE B5 - BEAM TO RIGID SUPPORT WITH BOLTS FIGURE B6 - PO ST TO RIGID SUPPORT WITH BOLTS

Above are shown all the typical installation. Arther particular installation is described in then&r D for the specific
product.
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Annex C - Basis of design

Annex C1 — Basis of Design

All the general basis of design are given heres Tiiles applied to all products listed in this Ef¥eept if something else is
precised in Annex D for a particular product.

Most of the capacities stated in the Annex D tahtesmodified characteristic capacitieg& It means that the capacity
given for a load duration category (P,L,M,S orIfeady takes into account thggk factor. The design capacities are
obtained according to the following formula.

Rd - I:\>k |:Ikmod — kaOd
Yu Yu

Some of the capacities stated in the Annex D tadnlecharacteristic capacities. Rherefore the design capacities are
obtained according to the following formula:

Rk [kmod
Wu

R:I =
Combined forces
For practical purposes the strength verificatioaligays carried out for design forces and desigracities.
For all angle brackets included in this ETA thddaling inequalities shall be fulfilled:
F, combined with For F;:
2 2

E + Faors, d <1

Ryd Rors d
F, combined with For F:

E + Faors, d <1
Ryd  Ruaors d

For angle brackets with embossment: 90 with rith With rib, 70 with rib, E20, E9, E9S, ABR9015 aABR9020 the
following inequalities shall be fulfilled:

F, combined with For F; and R or Fs:

2 2
[i + I:4or5,d :| +[ I:20r3,d :I < 1.0
I:'zil.,d R40r5,d R20r3,d
Timber splitting

For the lifting force Ir acting perpendicular to the grain in the timbeanitst be checked that splitting will not occur in
accordance with Eurocode 5 or a similar nationadtdér Code.
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Annex C2 — Definition of forces direction

C2-1: Forces - Beam to beam connection, beam topgort with bolts b

| Vertical
flap

| Horizontal flap | | Beam or support |
| | | |

Lo m i Lo . _._.1
2 Angle Brackets per 1 Angle Bracket
connection per connection

Figure C2-1: Beam to beam connection, beam to stipgih bolts

2 angle brackets per connection
The angle brackets must be placed at each sidesibppo each other.

Acting forces

F1 Lifting force acting along the central axis oétjoint.
F,and R Lateral force acting in the joint between the jpuaind beam in the purlin direction.
F,and k& Lateral force acting in the beam direction aldmgdentral axis of the joint but elevated e abbedseam.

1 angle bracket per connection
Acting forces

F1 Lifting force acting in the central axis of thegiam bracket but in a distance f from the verti¢apfof the angle
bracket.
If the purlin is prevented from rotation the loaattying capacity will be half that of a connectioith 2 angle
brackets.
F,and R Lateral force acting in the joint between the jpuaind the beam in the purlin direction.
Fs Lateral force acting in the beam direction perpeudr to the vertical flap elevated e above tharbalirected
towards the angle brackets vertical flap.
Fs Lateral force acting in the beam direction perpeuldr to the vertical flap elevated e above thanbdirected away

from the angle brackets vertical flap.

Wane on under the flap towards the purlin

For most of the angle brackets wane under thetflajrds the purlin is allowed provided it does aotur under the
fasteners.

Under each table in Annex D is indicated weatharenia allowed or not allowed.
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C2-2 : Forces — Beam to column connection

One angle bracket per connection

Fz,
PN
Columr Columr
Flap turned downwards Flap turned upwards

Figure C2-2-2: Beam to column connection — Angkecket without a rib

1 angle bracket per connection

Acting forces

F1 Downward force acting along the central axis eféimgle bracket.
F, Lifting force acting along the central axis of éegle bracket..
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C2-3 : Forces — Post to beam connection, post topgport with bolts

1
!
Timber, steel or concrete
I
I

————————————— 2 Angle Brackets per connection

Figure C2-3: Post to beam connection, post to supyth bolts

2 angle brackets per connection
The angle brackets must be placed at each sidesibppo each other.

Acting forces
F1 Lifting force acting along the central axis oétjoint.
F,and R Lateral force acting in the joint between the [@ost the beam parallel to the bend line in theeabigicket.

1 angle bracket per connection
The load-carrying capacities will he half of théoconnection with 2 angle brackets per connection

Wane
The timber shall have plane surfaces under theedirgtket which means that wane may not occur uhdengle bracket.
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C2-4 : Forces — Trimmer connection

lF3 ]

Figure B3: Trimmer connection

2 angle brackets per connection
The angle brackets must be placed at each sidesibppo each other.

Acting forces
F, and R Lateral force parallel to the bend line in thelartyacket in the joint between the joist and thader.

1 angle bracket per connection
The load-carrying capacities will he half of théacconnection with 2 angle brackets per connection

Wane
The timber shall have plane surfaces under theedorgcket which means that wane may not occur uhdemngle bracket.
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Annex C3 — Fasteners specification and capacities

CNA connector nails and CSA connector screws adogred ETA-04/0013 :

. Nail and screw size
Nail and screw type
(mm)
According to ETA- Finish
04/0013 annex A Diameter | Length
drawing 1 and 2
Connector nail 3,1 -- Electroplated zinc
Connector nalil 3,7 50 Electroplated zinc
Connector nail 4,0 35 Electroplated zinc
Connector nalil 4,0 40 Electroplated zinc
Connector nail 4.0 50 Electroplated zinc
Connector nalil 4,0 60 Electroplated zinc
Connector screw 5,0 35 Electroplated zinc
Connector screw 50 40 Electroplated zinc
Connector screw 5,0 50 Electroplated zinc
Connector nalil 4,2 35 Electroplated zinc
Connector nail 4.2 50 Electroplated zinc
Connector nalil 4,2 60 Electroplated zinc

Other fasteners :

: Nail, screw and bolt
Nail, screw and bolt . -
pe size (mm) Finish
yp Diameter | Length
Threaded nail according .
to EN 14592 31 - Electroplated zinc
Smooth nail according tg . .
EN 14592 3,75 75 Hot-dip galvanized
Threaded nail according .
to EN 14592 4,0 - Electroplated zinc
PDPA-75 4,0 19 Electroplated zinc
Wood screw 6,0 45 Electroplated zinc
Bolt M8 8 For relevant angle brackets see the
Bolt M10 10 assumed characteristic capacities of th
bolt connection and compare with the
Bolt M12 12 specification of the manufacturer
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Annex C4 — Characteristic capacity modification metods for nails and timber types
C4 - 1 : Characteristic capacity modification methd for different nails

CNA Connector nails and CSA Connector screws in aocdance to ETA-04/0013

When the load bearing capacity of a bracket hawem loketermined based on the use of Connector nbiifs €,0x35,
CNA4,0x40, CNA4,0x50 or CNA4,0x60 in accordancenMiTA-04/0013 it is allowed to use longer 4,0 mmACN
Connector nails or Connector screws CSA5,0x35, C®&H), CSA 5,0x50 or Connector nails CNA4,2x35, GhNax50,
CNA4,2x60 in accordance with ETA-04/0013 with tlaene or better performance than the used 4,0 mm Cdi#ector
nails and still achieve the same load-bearing dgpatthe connection.

When the load bearing capacity of a bracket haee betermined based on the use of Connector sitiieasvays allowed
to use a longer screw and the capacities willlstilvalid. If shorter Connector screws are usedaralculations are made
a reduction factor equal to the ratio between tiledsawal capacity of the short screw and the wilachl capacity of the
long screw is applicable for all load bearing céipes of the connection.

It is always allowed to interpolate between twesinf nails or screws. For example the capaciGawinector nails CNA
4,0x50 in accordance with ETA-04/0013 can be catedl as the mean value of the capacity of the atiamewhen
Connector nails CNA4,0x40 and CNA4,0x60 are used.

Threaded nails in accordance to EN 14592

For all angle brackets the design models also at@wse of threaded nails in accordance to EN 248 a diameter in
the range 4,0 — 4,2 mm and a minimum length of Bf assuming a thick steel plate when calculatieddteral nail load-
bearing capacity. If no calculations are made aa#oh factor equal to the ratio between the chariatic withdrawal capacity
of the actual used threaded nail and the charstiterithdrawal capacity of the corresponding Camienail according to
table B1 in ETA-04/0013 is applicable for all ldaglaring capacities of the connection.

Other fasteners

For some angle brackets the load bearing capab#iesbeen determined for a connection betweanbetimember and its
support using bolts. Itis assumed that the balt®ta certain characteristic lateral capacity dradacteristic axial capacity
(the assumed strength of the bolt is stated atlegant angle bracket in Annex D). If one of thamcteristic capacities of
the chosen bolts is smaller the capacity of thaeotion shall be reduced proportionally.

For some angle brackets the load bearing capab#iesbeen determined for a connection betweanbetimember and its
support to a 6 mm steel member using PDPA-75 maliich are powder actuated pins. The pins have fastened through
the existing holes in the angle brackets.

Some angle brackets gives the load bearing capfacigyconnection between a timber member and en6teel quality

S355. For this connection

Stainless steel

For the angle brackets produced from stainless steeber 1.4401, 1.4404, 1.4521, 1.4301 or 1.45@8raing to EN

10088-2:2005 or a stainless steel with a minimuaratteristic 0.2% yield stress of 240 MPa, a mimmiu0% yield stress
of 270 MPa and a minimum ultimate tensile stremgft’h30 MPa., the characteristic load carrying c#jgsccan be

considered as the same as those published indbiswkent subject to the use of stainless CNA coonectils or CSA

connector screws covered by the ETA-04/0013 onl&tsé threaded nails or screws in accordance giahdard EN 14592
respecting the rules given in the paragraph abowvedils and screws according to ETA-04/0013 and 4392.

C4 - 2 : Characteristic capacity modification methd for different timber types

Annex D states the load-carrying capacities ofthgle Bracket connections for a characteristic igio$ 350 kg/n.

For timber or wood based material with a lower abteristic density than 350 kgfriine load-carrying capacities shall be
reduced by the,sfactor:

kdens = (&j
350

Wherepy is the characteristic density of the timber innkd/
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Annex D - Product definition and capacities

Annex D1 — ABR90

Product Name:

Product Name

Alternative name

UK

France

Denmark

Germany

ABR90

E2/2.5/7090

E2/2.5/7090

90 m/R

ABR90S

E2IX

ABR90S2

Drawing:

Material;

U5
175
775|175

175
o e

Figure D1-1 - ABR 90

Standard material : S250GD + Z275 according to BBU®S
Or stainless steel according to clause IlI-1
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Nail pattern:

Beam to beam connection

) IR (8 %)
‘:{}j@; t{}}zﬁ
| | % ¥ | Figure D1-3
2 9 2 ] . .
1% Fowei2 NAV Vaximum naiing
- Minimum nailing a aiis In holes number
v 2,3,4,5,6,7,8,9/
Nails in holes number 513 6 g1
Py B 2,5,6,9,/ 11,12,15,16,19,20 R F 11,12,1314.1516.17.18.1
19 12 19 12 20
. %5
& [ o [
17 14 17 14
S - LR
16, {99_11‘_5 1% {9‘3.11‘15

Beam to column connection

[ ) 06.
40 o7 .
o 7N % Flgu_re D1-4 N
) 5 Maximum nailing
S 1% Nails in holes number
° °© 3,5,6,8/
) " 11,12,13,14,15,16,17,18,19,20
e
19. .12
18 13
[ ] [ ]
17.\/‘.11:5
16. O °




Modified characteristic capacities:
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Table D1-1 2 Angle Brackets ABR90, beam to beamertion
2 ABR90 Modified characteristic capacity per
per connection connection (kN)
N Load R1k Rok = Rak Rak = Rsk
Nailing duration Connector nail according to ETA-04/0013
4,0x40 |4,0x60]4,0x40[4,0x60 4,0x40 4,0x60
P 3,4 4.4 e-10,7 e-10,7
1,0 2,3 max5,1 max 7,2
L 4.0 51 e-10,7 e-10,7
Minimum 13 | 30 max 5,6 max 8,0
Nailing 4.3 71 6,4-b+431 7,5-b+430
4+6 M 46 | 59 e-10,7 e-10,7
See fig. 1,6 3,7 max 6,1 max 8,9
D1-2 48 80 6,6-b+431 7,83:-b+429
S ’ ’ 51 | 66 e-10,7 e-10,7
2,0 4,5 max 6,7 max 9,8
5,9 9,7 7,0-b+430 8,49-b+429
6,3 8,1 e-10,7 e-10,7
2,7 6,4 max 7,7 max 11,5
48 8.0 6,3-b+431 7,2-b+430
P ’ ’ 5.6 7.1 e-10,7 e-10,7
1,4 3,2 max 7,8 max 11,7
5.6 9.3 6,5-b+431 7,59-b+429
L 6,5 8,3 e-10,7 e-10,7
Maximum 1,8 4,2 max 8,8 max 13,4
Nailing 64 | 106 6,7-b+430 7,98-b+429
8+10 M 74 | 95 e-10,7 e-10,7
See fig. 2,2 53 max 9,7 max 15,0
D1-3 71 | 12,0 7,0-b+430 8,37-b+429
S 8,3 10,6 e-10,7 e-10,7
2,7 6,5 max 10,7 max 16,6
8,7 14,6 7,4-b+430 9,15-b+428
| 10,2 13,0 e-10,7 e-10,7
3,8 9,0 max 12,7 max 19,9

b and e are in mm.

[]

nail the value in the grey square is valid.

When the purlin has a wane on the side towardAmigée Bracket with an extent from the bottom uphie lower
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Table D1-2 1 Angle Bracket ABR90, beam to beamaeaxiion
Load duration: 1 Angle Bracket Modified characteristic capacity per
P per connection connection (kN)
R« Rok = Rak I R4« I Rs «
Connector nail according to ETA-04/0013:
4,0x40 | 4,0x60 |4,0x40]|4,0x60] 4,0x40 | 4,0x60 | 4,0x40 | 4,0x60
Minimum nailing: 4+6 (fig. D1-2)
e<37,5: e<37,5: e< 58: e< 55;
30,6 50,9 31 52
f< 40: f< 49: 37,5-e 37,5-e 68-e 68-e
78 114 58<e< 1,83-h: 55<es< 1,62-b+3:
60 F+60 e<37:2,2 | e< 42: 2,83
37<e< 101: | 42<e< 109: 33 42
1,7 2,2 81 119,8
e e
>40: >49
e>1,83-b: e>1,62-b+3:
31,1 51,7
f f . .
e>101: e>109: 6,1-b-225 6,84-b-271
28,9 48 e-68 e-68
e-65 e-65
Maximum nailing: 8+10 (fig. D1-3)
e<37,5: e<37,5: es< 57: e< 54:
37,5 62,7 46,3 77,5
f< 34: f< 41: 37,5-e 37,5-e 68-e 68-e
85 127 57<e< 1,47-b+10:| 54<e< 1,23-b+15:
f+60 60 e< 20: 4,4 | e< 23: 5,66
20<e< 96: | 23<e< 102: 43 58
2,8 3,5
89 133,1
e e
>34: f>41: e>1,47-b+10: e>1,23-b+15:
30,9 51,7 6,3-b-247 7,2:-b-308
e>96: e>102: e-68 e-68
28,7 48
e-65 e-65

b, e and f are in mm.

When the purlin has a wane on the side towardéiigte Bracket with an extent from the bottom uphe
ower nail the formula in the grey square shalthecked additionally.
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Table D1-3 1 Angle Bracket ABR90, beam to beamaeaxiion
Load duration: 1 Angle Bracket Modified characteristic capacity per connection
L per connection (kN)
Ry Rok = Rax I Rk I Rs
Connector nail according to ETA-04/0013:
4,0x40 | 4,0x60 |4,0x40]4,0x60] 4,0x40 | 4,0x60 | 4,0x40 | 4,0x60
Minimum nailing: 4+6 (fig. D1-2)
e<37,5: e<37,5: es57: e<b4.
35,7 59,4 36 69
f<43: f<52: 37,5-e 37,5-e 68-e 68-e
87 130 57<e<1,77-b+1: | 54<e<l1,51-b+5:
+60 +60 e<36:2,6 | e<41:33
36<e<103: | 41<e<111: 3.5 5.0
2,0 2,6 91 135.8
e e
>43: f>52:
e>1,77-b+1: e>1,51-b+5:
36,3 60,3
f f . .
€>103: e>111: 6.2:b-236 7.52:b-310
33,7 56 e-68 e-68
e-65 e-65
Maximum nailing: 8+10 (fig. D1-3)
e<37,5: e<37,5: e<56: e<b4.
43,7 73,2 54 90,4
f<36: f<43: 37,5-e 37,5-e 68-e 68-e
2 144 56<e<1,39-b+11: | 54<e<1,17-b+16:
f+60 f+60 e<19:51 | e<23: 6,61
19<e<99: | 23<e<103: 4T 6.5
3,2 4,1
100 151,3
e e
f>36: f>43: €>1,39-b+11: e>1,17-b+16:
36 60,3 6,5-b-262 7,59-b-333
f f e>99: e>103: e-68 e-68
334 56
e-65 e-65

b, e and f are in mm.

When the purlin has a wane on the side towardéiigte Bracket with an extent from the bottom uphte
lower nail the formula in the grey square shalthecked additionally.
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Table D1-4 1 Angle Bracket ABR90, beam to beamaeaxiion
Load duration: 1 Angle Bracket Modified characteristic capacity per connection
M per connection (kN)
Ry Rok = Rax I Rk Rs
Connector nail according to ETA-04/0013:
4,0x40 | 4,0x60 |4,0x40]4,0x60] 4,0x40 | 4,0x60 4,0x40 4,0x60
Minimum nailing: 4+6 (fig. D1-2)
e<37,5: e<37,5: e<56: e<b4.
40,8 67.9 41 69
f<45: f<55: 37,5-e 37,5-e 68-e 68-e
2 145 56<e<1,71-b+2: | 54<e<1,51-b+5:
f+60 f+60 e<34:2,9 | e<40:3,78
34<e<105: | 40<e<112: 3.8 50
23 | 29 101 151.9
e e
f>45: f>55:
e>1,71-b+2; e>1,51-b+5:;
414 68,9
f f e>105: e>112: 6.4-b-248 7.5-b-309
38,5 64 e-68 e-68
e-65 e-65
Maximum nailing: 8+10 (fig. D1-3)
e<37,5: e<37,5: e<b5: e<b3:
50 83,6 62 103
f<38: f<45: 37,5-e 37,5-e 68-e 68-e
106 161 e<19:59 | e<22:7,55 | 55<e<1,33-b+13: | 53<e<1,12:b+17:
f+60 f+60 22<e<92:
1696 5,0 7.1
. e
37 47 19<e<99:
111
€ 92<e<111:
f>38: f>45:; 109,5 e>1,33-b+13: e>1,12-b+17:
e-32,5
41,2 68.9 e>909: 6,7-b-277 7,98-b-359
f f 382 e>111 e-68 e-68
e-65 64
e-65

b, e and f are in mm.

When the purlin has a wane on the side towardatiyge Bracket with an extent from the bottom uphe
ower nail the formula in the grey square shaltbhecked additionally.
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Table D1-5 1 Angle Bracket ABR90, beam to beamaeaxiion
Load duration: 1 Angle Bracket Modified characteristic capacity per connection
S per connection (kN)
Ry Rok = Rax I Rk I Rs
Connector nail according to ETA-04/0013:
4,0x40 | 4,0x60 |4,0x40]4,0x60] 4,0x40 | 4,0x60 | 4,0x40 | 4,0x60
Minimum nailing: 4+6 (fig. D1-2)
e<37,5: e<37,5: e<56: e<b3:
40.8 76.4 47 "
f<45: f<57: 37,5-e 37,5-e 68-e 68-e
106 160 e<34: 3,3 | e<40:4,25 | 56<e<1,67-b+3: 53<e<1,46-b+6:
f+60 f+60 34<e<105: | 40<e<93:
110 167.9 4,0 53
26 | 33 ¢ €
93<e<127:
109,5 e>1,67-b+3: e>1,46-b+6:
f>45: f>57: e-32,5
46,6 775 6,6-b-259 7,83-b-328
f f e>105: e>127: e-68 e-68
43,3 72
e-65 e-65
Maximum nailing: 8+10 (fig. D1-3)
e<37,5: e<37,5: e<b55: es<53:
76,1 94,1 69 116
f<40: f<46: 37,5-e 37,5-e 68-e 68-e
116 179 e<18:6,6 | e<22:8,5 | 55<e<1,28-b+14: | 53<e<1,08-b+18:
60 | 160 18<es101: | 22<es79:
122 186.5 54 7,8
4,2 53 e e
79<e<127:
109,5 e>1,28-b+14: e>1,08-b+18:
f>40: f>46: e-32,5
46,3 77,5 7,0-b-292 8,37-b-384
f f e>101: e>127: e-68 e-68
43 72
e-65 e-65

b, e and f are in mm.

When the purlin has a wane on the side towardatiyge Bracket with an extent from the bottom uphe
ower nail the formula in the grey square shalthecked additionally.
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Table D1-6 1 Angle Bracket ABR90, beam to beamaeaxiion
Load duration: 1 Angle Bracket Modified characteristic capacity per connection
I per connection (kN)
Ry Rok = Rax I Rk I Rs
Connector nail according to ETA-04/0013:
4,0x40 | 4,0x60 |4,0x40]4,0x60] 4,0x40 | 4,0x60 | 4,0x40 | 4,0x60
Minimum nailing: 4+6 (fig. D1-2)
e<37,5: e<37,5: e<5h5: e<b2:
56,2 934 57 95
f<51: f<60: 37,5-e 37,5-e 68-e 68-e
124 190 e<32:4,0 | e<36:5,19 | 55<e<1,58-b+4: 52<e<1,39-b+7:
f+60 f+60 32<e<95: | 36<e<79:
130 186.5 4.4 6,1
31 | 40 ¢ €
95<e<110: | 79<e<198:
109 109,5 e>1,58-b+4: e>1,39-b+7:
f>51: f>60: e-32,5 e-32,5
57 94,7 7,0-b-282 8,49-b-366
f f e>110: e>198: e-68 e-68
52,9 87.9
e-65 e-65
Maximum nailing: 8+10 (fig. D1-3)
e<37,5: e<37,5: esb4: es52:
68.7 115 85 142
f<42: f<48: 37,5-e 37,5-e 68-e 68-e
137 213 e<18: 8,1 |e<18:10,38] 54<e<1,20-b+16: | 52<e<1,01-b+20:
60 | 1+60 18<e<103: | 18<es79:
144 1865 6.2 91
51 6,5 e e
79<e<200:
e>103: 109,5 €>1,20-b+16: e>1,01-b+20:
>42: f>48: e-32,5
56,6 94,7 52,6 7,4-b-322 9,15-b-435
f f e-65 e>200" e-68 e-68
87,9
e-65

b, e and f are in mm.

When the purlin has a wane on the side towardatiyge Bracket with an extent from the bottom uphe
ower nail the formula in the grey square shalthecked additionally.
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Table D1-7

1 Angle Bracket ABR90, beam to coluommection

Beam to column connection

1 Angle Bracket ABR90

Modified characteristic capacity per
connection (kN)

Rk Rk
. Load . .
Nailing duration Connector nail according to ETA-04/0013
4,0x40 4,0x60 4,0x40 4,0x60
P 54 6,6 0,9 1,5
Beam: 4 L 6,3 7,7 1,0 1,7
Column: 10 M 72 8.8 12 20
See fig. D1-4 S 8,1 9,9 1,3 2,2
| 9,9 12,1 1,6 2,7

End gab: max. 5 mm




Page 30 of 260 of European Technical Approval MeAB6/0106
Annex D2 — AB90

Product Name:

Alternative name
Product Name

UK France Denmark Germany

AB90 -- E2/2.5/7091 -- 90 o/R

AB90S - - -

AB90S2

Drawing: s, 20 20 pf

55,5 | 175 6 a8

88

_A
ai
~

Gl
-

S

x

%

05 %% "%

45| 13 11
o5

125], 81 \ /
75165, 17 8575
A

10 2520 202510
HM—A—HF

- 325 325
——

Figure D2-1 - AB 90

Material;

Standard material : S250GD + Z275 according to BBU®
Or stainless steel according to clause IlI-1



Nail pattern:
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Beam to beam connection

Beam

Figure D2-2
Minimum nailing :
Nails in holes number * 0% %
1,3,4,6/7,10,12,14 g“{j}‘ﬁs
.,
*+ e

to column connection

Figure D2-4

Nailing

Nails in holes number
2,3,4,5/7,10,12,14

Trimmer connection

e3 ‘o
2 O e’
(]

1
P 6

o O

e——————r
7 8 15 14
o ® o0

9013

1

Figure D2-5

Maximum Nailing

Nails in holes number
1,2,3,45,6/7,8,9,10,11,12,13,14,15

Figure D2-3

Maximum nailing

Nails in holes number
1,2,3,4,5,6/
7,8,9,10,11,12,13,14,15
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Modified characteristic capacities:

Table D2-1 2 Angle Brackets AB90, beam to beameaxiion
2 Angle Brackets AB90 Modified characteristic capacity per
per connection connection (kN)
3 Load Rik Rok = Rax Rak = Rsx
Nailing duration Connector nail according to ETA-04/0013
4 ,0x40|4,0x60] 4,0x40 | 4,0x60 4,0x40 4,0x60
1,1-b+38 1,5-b+41
P 2,2 3,1 3,3 4.4 e-2,5 e-2,5
max 4,4 max 4,9
1,2-b+39 1,7-b+43
L 2,4 3,4 3,9 5,2 e-2,5 e-2,5
Minimum max 5,1 max 5,3
nailing:
4+4 1,3:b+40 1,9-b+44
M 2,7 3,8 45 5,9 e-2,5 e-2,5
max 5,7 max 5,7
figsgz-z 1,4-b+41 2,1-b+45
' S 29 | 41 5,0 6,6 e-2,5 e-2,5
max 6,0 max 6,0
1,6-b+42 2,4-b+48
I 3,3 4.8 6,1 8,1 e-2,5 e-2,5
max 6,7 max 6,7
1,8:b+43 2,6-b+49
P 3,5 5,2 4,3 6,3 e-2,5 e-2,5
max 4,9 max 4,9
2,0-b+45 3,0-b+52
L 3,9 5,9 5,0 7,3 e-2,5 e-2,5
Maximum max 5,3 max 5,3
nailing: 2 2.b+46 3,3.b+55
6+9 M 44 | 66 | 58 | 84 e-2,5 e-2,5
See max 5,7 max 5,7
fig. D2-3 2,4-b+48 3,5:-b+56
S 4.8 6,9 6,5 9,4 e-2,5 e-2,5
max 6,0 max 6,0
2,8-b+51 3,5:b+56
I 5,6 6,9 7,9 11,5 e-2,5 e-2,5
max 6,7 max 6,7

b and e are in

mm

Wane may not occur under the angle brackets.
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Table D2-2 1 Angle Bracket AB90, beam to beam ection
1 Angle Bragket Modified characteristic capacity per connection (kN)
per connection
Load Ry | Roy = Rax | Rax = Rsx
Nailing duration Connector nail according to ETA-04/0013:
4,0x40 4,0x60 4,0x40 | 4,0x60 4,0x40 | 4,0x60
f< 93: f< 14:
26.6 443 20,8
= f+43 f+43 17 2.2 e-2,5
f>93: f>14: max
20,8 3,6 | 5,2
f+13
f<47: f<7:
31,1 51,7 20,8
L f+43 f+43 20 26 e-2,5
f>47: >7: max
20,8 4,4 6,2
+13
Minimum f<29: f<3:
nailing: 355 59 20,8
4+4 M f+43 f+43 22 3.0 e-2,5
f>29: >3: max
(see 20,8 5,2 7,1
fig. D2-2) f+13
f< 20:
40.0 20.8
S f+43 25 3.3 e-2,5
f>20: f>0: max
20,8 59 8,1
+13
f<9:
48.8 20.8
| f+43 31 41 e-2,5
f>9: f>0: max
208 7,4 | 10,0
f+13
20,8
p 2.2 31 e-2,5
max
9,7 | 12,6
20,8
L 25 | 37 €25
max
Maximum 113 | 14,7
nailing: 20,8 20,8
6+9 M f+13 2.9 42 e-25
max
(see 129 | 16,8
fig. D2-3) 20,8
s 32 | 47 €25
max
146 | 19,0
20,8
| 4,0 5,7 €25
max
179 | 23,2

e and farein mm
Wane may not occur under the angle brackets.
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Table D2-3 1 Angle Bracket AB90, beam to colummeotion
Beam to column connection Modified characteristic capacity per
connection (kN
1 Angle Bracket AB90 (kN)
R
i Load Lk R
Nailing duration |  Flap turned Flap turned 2k
downwards upwards
P 3,8 3,4
4,0x40/4,0x60 ] 45 36
Beam: 4 i i
Column: 4 M 4,7 3,8 0,7
. S 4,9 3,9
See fig. D2-4
I 5,3 4,2
End gab: max. 5 mm
Table D2-4 2 Angle Brackets AB90, trimmer conioecti
Trimmer with Modified characteristic capacity per
2 Angle Brackets AB90 connection (kN)
Nailin Load _ Rak - R
ihing duration |Connector nail according to ETA-04/0013:
4,0x40 4,0x60
P 4,3 6,2
Joist: 6 L 5,0 7,2
Header: 9
eader M 5,8 8,2
See fig. D2-5 S 6,5 9,2
| 7.9 11,5
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Annex D3 — ABR105

Product Name:

Alternative name

Product Name
UK France Denmark Germany
ABR105 ABR105-R ABR105-R -- 105 m/R
ABR105S - E3IX -- -
Drawing:
NE
A2,
20
635 (175
125
21,57?325
s
15
85| 15
1]
1<)
7175
20}
Figure D3-1 - ABR105
Material:

Standard material : S250GD + Z275 according to BBU®

Or stainless steel according to clause II-1
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Nail pattern:

Beam to beam connection

/m /—ﬁs\
0", otore
he ¢
o [ o [
{f} t‘dj} ‘o |¢° Figure D3-3
g1\ oi1 Figure D3-2 o1 N\ on I\N/IZI)I(SIT#Z:II‘;‘?C::?SQ
Minimum nailing
T 2N_A24 2 Nails in holes number T 2hN_A23 23
1‘31; %?5 1,3,5,6,8,10/11,12,17,18,23,24 1‘31; g‘é
j {}?;" ‘fg* ¢
T W . 4 @
17" _Ci)— ‘7¢- _q}énga

Beam to column connection

/' 5@ 06
19 O @7
3 7 o8
2 9 .
® 0 Figure D3-4
1o .
e Nailing
/\ Nails in holes number
2,45,6,79/11to 24

Py

4@ 21
@15 200
6e P @19
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Modified characteristic capacities:

Table D3-1 2 Angle Brackets ABR105, beam to beamezxtion
2 Angle Brackets ABR105 Modified characteristic
per connection capacity per connection (kN)
Load Rk | Rok = Rak | Rak = Rsk
Nailing duration Connector nail according to ETA-04/0013
4,0x40 |14,0x60]4,0x40{4,0x60] 4,0x40 4,0x60
36 59 10,2-b+601|11,5-b+599
P 4,6 7,0 e-10,7 e-10,7
3,6 59 max 6,8 max 9,0
41 6.9 10,6-b+601|12,0-b+598
L 54 8,1 e-10,7 e-10,7
Minimum 4,1 6,9 max 7,3 max 10,0
nailing:
6+6 4,7 7.9 10,9-b+600| 12,5-b+597
M 6,2 9,3 e-10,7 e-10,7
See 4.7 7,9 max 7,9 max 10,9
fig. D3-2 53 8.9 11,2-b+599|13,0-b+596
S ’ ’ 6,9 | 10,5 e-10,7 e-10,7
53 8,9 max 8,5 max 11,9
6.5 10,8 11,8-b+598(14,1-b+595
I 85 | 12,8 e-10,7 e-10,7
6,5 10,4 max 9,6 max 13,7
6.5 107 11,0-b+568|12,8-b+562
P ’ ’ 8,7 | 12,2 e-10,7 e-10,7
2,8 6,5 max 9,7 max 14,0
75 12,5 11,5-b+566|13,5-b+559
Maximum L 10,2 | 14,2 e-10,7 e-10,7
e 3,6 8,4 max 10,8 max 15,8
nailing:
10+14 8,6 14,3 11,9-b+565(14,3-b+557
M 116 | 16,2 e-10,7 e-10,7
4.5 10,6 max 11,9 max 17,5
See
fig. D3-3 9.7 16,1 12,4-b+563|15,0-b+554
S 13,1 | 18,2 e-10,7 e-10,7
55 11,7 max 12,9 max 19,3
11,9 19,7 13,3-b+560]| 16,5-b+549
I 16,0 22’3 e-10,7 e-10,7
7,7 13,8 max 15,1 max 22,8

b and e are in mm.

[ ] When the purlin has a wane on the side tdsvéire Angle Bracket with an extent from the bottgnio the lower nail

the value in the grey square is valid.
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Table D3-2 1 Angle Bracket ABR105, beam to beameaxiion
Load duration: 1 Angle Bracket Modified characteristic capacity per
P per connection connection (kN)
R1k Rok = Rk | R4k Rs k
Connector nail according to ETA-04/0013:
4,0x40 4,0x60 |4,0x40|4,0x60| 4,0x40 | 4,0x60 4,0x40 4,0x60
Minimum nailing: 6+6 (see fig. D3-2)
e<37,5: e<37,5: e< 76: es< 74:
52 87 a7 ”
f< 25: f< 35: 37,5-e 37,5-e 85-e 85-e
162 215 76<e< 1,89-b+3: | 74<e< 1,69-b+8:
60 60 e<74:2,2 | e<76: 2,8
74<e< 127: | 76<e< 137: 54 6.8
23 | 35 162 215
e e
f>25: f>35:
e>1,89-b+3: e>1,69-b+8:
47 ”
f f . .
47 77 e-85 e-85
e-85 e-85
Maximum nailing: 10+14 (see fig. D3-3)
e<37,5: e<37,5: es 72: e< 68:
92 153 82 137
f< 40: f< 55: 37,5-e 37,5-e 85-e 85-e
188 259 72<e< 1,78-b+2: | 68<e< 1,59-b+6:
60 60 e<29: 6,6 | e<31: 85
29<es< 166: | 31<e< 187: 6.2 81
4,4 6,1
190 261
e e
f>40: f>55: e>1,78-b+2: e>1,59-b+6:
73 122 11,0-b-513 12,8-b-636
f f 166<e<500:| e>187: e-85 e-85
82 137
e-85 e-85

b, e and f are in mm.

[

nail the formula in the grey square shall be chdcdditionally.

When the purlin has a wane on the side towardAmigée Bracket with an extent from the bottom uphie lower
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1 Angle Bracket ABR105, beam to beameaxiion

Load duration:

1 Angle Bracket

Modified characteristic capacity per connection

L per connection (kN)
Ry Rox = Ry | R | Rs
Connector nail according to ETA-04/0013:
4,0x40 | 4,0x60 |4,0x40]4,0x60] 4,0x40 | 4,0x60 | 4,0x40 | 4,0x60
Minimum nailing: 6+6 (see fig. D3-2)
e<37,5: e<37,5: e<76: e<73:
61 101 54 920
f<28: f<39: 37,5-e 37,5-e 85-e 85-e
175 237 76<e<1,83-b+4: 73<e<1,62-b+9:
f+60 f+60 e<68:2,6 | e<72:3,3
68<e<132: | 72<e<142; 58 7.4
2,7 4,1 175 237
e e
f>28: f>39:
e>1,83-b+4: e>1,62-b+9:
54 90
f f i )
54 90 e-85 e-85
e-85 e-85
Maximum nailing: 10+14 (see fig. D3-3)
e<37,5: e<37,5: e<71. e<67.
107 179 96 159
f<44. f<60: 37,5-e 37,5-e 85-e 85-e
206 289 71<e<1,72-b+3: 67<e<1,53-b+7:
f+60 f+60 e<27:7,7 | e<29:9,9
27<e<175: | 29<e<136: 6.7 8.9
51 7,1
208 201
e e
f>44. f>60: 136<e<245: e>1,72-b+3: e>1,53-b+7:
245
85 142 e-32,5 11,5-b-544 13,5-b-688
f f 175<e<500:|  e>245: e-85 e-85
96 159
e-85 e-85

b, e and f are in mm.

[

nail the formula in the grey square shall be chdddditionally.

When the purlin has a wane on the side towardAmigée Bracket with an extent from the bottom uphie lower
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Table D3-4 1 Angle Bracket ABR105, beam to beameaxiion
Load duration: 1 Angle Bracket Modified characteristic capacity per connection
M per connection (kN)
Ry Rox = Ry | R | Rs
Connector nail according to ETA-04/0013:
4,0x40 | 4,0x60 |4,0x40]4,0x60] 4,0x40 | 4,0x60 | 4,0x40 | 4,0x60
Minimum nailing: 6+6 (see fig. D3-2)
e<37,5: e<37,5: e<75: es72:
70 116 62 103
f<31: f<42: 37,5-e 37,5-e 85-e 85-e
118 259 75<eSl,77b+6 72<eSl,57b+11
+60 +60 e<64:2,9 | e<69:3,8
64<e<135: | 69<e<146: 6.1 8.0
3,1 47 188 259
e e
f>31.: f>42:
e>1,77-b+6: e>1,57-b+11.:
62 103
f f . .
62 103 e-85 e-85
e-85 e-85
Maximum nailing: 10+14 (see fig. D3-3)
e<37,5: e<37,5: e<70: e<66:
123 204 110 182
f<48: f<65: 37,5-e 37,5-e 85-e 85-e
224 318 e<26: 8,8 | e<28:11,3 | 70<e<1,67-b+4: | 66<e<1,48-b+8:
f+60 f+60
7,1 9,6
26<e<183: | 28<e<104:
5,8 8,1
226 321
e e
f>48: f>65: e>1,67-b+4: e>1,48-b+8:
97 162 183<e<500: | 104<e<500: 11,9-b-575 14,3-b-739
f f e-85 e-85
110 245
e-85 e-32,5

b, e and f are in mm.

[]

nail the formula in the grey square shall be chdcdditionally.

When the purlin has a wane on the side towardAmigée Bracket with an extent from the bottom uphie lower
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1 Angle Bracket ABR105, beam to beameaxiion

Load duration:

1 Angle Bracket

Modified characteristic capacity per connection

S per connection (kN)
Ry Rox = Ry | R | Rs
Connector nail according to ETA-04/0013:
4,0x40 | 4,0x60 |4,0x40]4,0x60] 4,0x40 | 4,0x60 | 4,0x40 | 4,0x60
Minimum nailing: 6+6 (see fig. D3-2)
e<37,5: e<37,5: es74: es7l:
78 130 70 116
f<33: f<44: 37,5-e 37.5-e 85-e 85-e
202 281 e<61:3,3 | e<66:4,2 | 74<e<1,73-b+7: | 71<e<1,53-b+12:
f+60 f+60 61<e<139: | 66<e<149:
202 281 6.5 8,5
35 | 52 < <
139<e<500: | 149<e<500: e>1,73-b+7: e>1,53-b+12:
f>33: f>44. 70 116
70 116 e-85 e-85 11,2-b-506 13,0-b-624
f f e-85 e-85
Maximum nailing: 10+14 (see fig. D3-3)
e<37,5: e<37,5: e<69: e<65:
138 230 123 205
f<52: f<69: 37,5-e 37,5-e 85-e 85-e
242 348 e<25:9,9 | e<27:12,9 ]| 69<e<l1,63-b+5: | 65<e<l,44-b+9:
+60 +60 25<e<179: | 27<es87:
244 351 7,6 10,4
6,5 9,1 € €
195<e<300:
245 87<e<500: e€>1,63-b+5: e>1,44-b+9:
f>52: >69: e-32,5 245
110 182 e-32,5 12.,4-b-606 15,0-b-791
f f 300<e<500: e-85 e-85
123
e-85

b, e and f are in mm.

[]

nail the formula in the grey square shall be chdcdditionally.

When the purlin has a wane on the side towardAmigée Bracket with an extent from the bottom uphie lower
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1 Angle Bracket ABR105, beam to beameaxiion

Load duration:

1 Angle Bracket

Modified characteristic capacity per connection

I per connection (kN)
Ry Rox = Ry | R | Rs
Connector nail according to ETA-04/0013:
4,0x40 | 4,0x60 |4,0x40]4,0x60] 4,0x40 | 4,0x60 | 4,0x40 | 4,0x60
Minimum nailing: 6+6 (see fig. D3-2)
e<37,5: e<37,5: es73: e<70:
96 159 85 142
f<38: f<49: 37,5-e 37,5-e 85-e 85-e
228 325 es57: 4 e<63:5,2 | 73<e<1,65-b+9: | 70<e<1,45-b+14:
f+60 f+60 57<e<145: | 63<e<101:
228 325 7.2 9.7
42 | 64 < <
145<e<500:| 101<e<190:
85 245 e>1,65-b+9: e>1,45-b+14:
f>38: f>49: e-85 e-32,5
85 142 11,8:-b-545 14,1-b-690
f f 190<e<500: e-85 e-85
142
e-85
Maximum nailing: 10+14 (see fig. D3-3)
e<37,5: e<37,5: e<67: e<64:
169 281 151 250
f<59: f<76: 37,5-e 37,5-e 85-e 85-e
277 407 e<23:12,1 | e<26: 15,8 | 67<e<1,55-b+7: | 63<e<1,37-b+11:
+60 +60 23<e<110: | 26<e<82:
280 407 8,6 12,0
8,0 11,2 € €
110<e<335:
245 82<e<500: e>1,55-b+7: e>1,37-b+11:
f>59: f>76: e-32,5
134 223 245 13,3-b-668 16,5-b-894
f f 335<e<500: e-32,5 e-85 e-85
151
e-85

b, e and f are in mm.

[]

nail the formula in the grey square shall be chdcdditionally.

When the purlin has a wane on the side towardAmigée Bracket with an extent from the bottom uphie lower
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Table D3-7 1 Angle Bracket ABR105, beam to coloammection

Beam to column connection Modified characteristic capacity per

connection (kN)
1 Angle Bracket ABR105

Rk | R«
. Load - -

Nailing duration Connector nail according to ETA-04/0013
4,0x40 4,0x60 4,0x40 4,0x60

P 9,6 10,2 0,9 1,5

Beam: 6 L 11,2 11,9 1,0 1,7

Column: 14
M 12,8 13,6 1,2 2,0
See fig. D34
S 14,4 15,3 1,3 2,2
| 17,6 18,7 1,6 2,7

End gab: max. 5 mm
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Annex D4 — AB105

Product Name:

Alternative name

Product Name

France

Denmark

Germany

AB105 -

AB105-R

105 o/R

AB105S -

Drawing:

61,5
21,5
i

36

47

Material:

TN
S
97 9 e
o g e

D, 0@

% 0% 0
Do,y 0

o g %

13 {D" 5
(3 on 0%
'215 B 15 15 1578
75125 225 275 125?5’

20 28 25 20

103

30

Figure D4-1 - AB105

Standard material : S250GD + Z275 according to BBA®
Or stainless steel according to clause II-1
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Nail pattern:

Beam to beam connection

o3 O Se

o
4

¢T o 7 Figure D4-2

oO°® O Minimum nailing
Nails in holes number
%% 11.19°1a°1='7 1,3,5,7/9,11,13,15,19

O @)

12 16
o o

o2 6o

O o%

13 15
\, @ e )

Beam to column connection

e3 O Se

°T o 70 Figure D4-4

O% O Nailing

Nails in holes number
FRRDREREREA 2,3,4,5,6/9,10,13,15,17,18

O ®)

12 16
o o

O o%

13 15
\ @ Ly

Trimmer connection
e3 O S5e
o1 o 7® Figure D4-5

8 Nailing
O O Nails in all holes

e
%1 0.1 1.19.1 B.‘l?

@) O
12 16
° o °
13 O 15

\ @ Ly

*
11 '1;$-

.,
¢

%10.‘11‘;‘1%13
{3&11 @11€}
&2 ’14 og

13'@“

N, @11 ’15/

Figure D4-3
Maximum nailing
Nails in all holes



Modified characteristic capacities:
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Table D4-1 2 Angle Brackets AB105, beam to beamextion
2 Angle Brackets AB105 Modified characteristic capacity per
per connection connection (kN)
Load R1k Rok = Rzk Rak = Rsk
Nailing |, o, |Connector nail according to ETA-04/0013:
4,0x40 |4,0x60] 4,0x40|4,0x60 4,0x40 4,0x60
1,9-b+75 2,6-b+80
P 3,6 51 2,4 4,5 e-2,5 e-2,5
max5,5 max 7,1
2,0-b+76 2,9-b+83
L 4.1 5,7 2.8 53 e-2,5 e-2,5
Minimum max 6,4 max 8,3
nailing: 2,2:b+77 3,2:b+85
4+5 M a4 | 63| 32 | 6,1 e-2,5 e-2,5
See max 7,3 max 9,4
fig. D4-2 2,4-b+79 3,4-b+87
S 4,8 6,9 3,6 6,8 e-2,5 e-2,5
max 8,2 max 10,3
2,7-b+82 4,0-b+92
I 55 8,1 45 8,3 e-2,5 e-2,5
max 10,1 max 11,4
2,9-b+83 4,3-b+94
P 58 8,7 8,0 10,9 e-2,5 e-2,5
max 8,4 max 8,4
3,3-b+86 4.9-b+99
L 6,6 9,8 9,3 12,7 e-2,5 e-2,5
Maximum max 9,1 max 9,1
nailing: 3,6-b+89 5,5-b+104
8+11 M 73 | 120 106 | 14,6 e-2,5 e-2,5
max 9,7 max 9,7
See
fig. D4-3 4,0-b+92 6,1-b+108
S 8,0 122 | 120 | 16,4 e-2,5 e-2,5
max 10,3 max 10,3
4,7-b+97 6,8-b+114
I 9,4 13,6 | 146 | 20,0 e-2,5 e-2,5
max 11,4 max 11,4

b and e are in mm
Wane may not occur under the angle brackets.
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Table D4-2 1 Angle Bracket AB105, beam to beamettion
1 Angle Bragket Modified characteristic capacity per connection (kN)
per connection
N Load Rk Rak = Rak Rak = Rs«
Nailing duration Connector nail according to ETA-04/0013:
4,0x40 4,0x60 4,0x40 | 4,0x60 4,0x40 4,0x60
f< 80: f<17:
59 97 39,9
P f+58 f+58 12 23 e-3,0
>80: >17: max
40 5,2 | 6,9
f+14
f<48: f<10:
68 114 39,9
L f+58 f+58 1.4 2.7 e-3,0
>48: >10: max
40 6,1 | 8,1
f+14
Minimum f<32: f<6:
nailing: 78 130 39,9
4+5 M +58 +58 16 3.0 e-3,0
>32: f>6: max
(See 40 7,1 9,3
fig. D4-2) f+14
f< 23: f<3:
88 146 39,9
S f+58 f+58 1.8 3.4 e-3,0
>23: f>3: max
40 8,0 | 10,5
f+14
f<12:
107 39,9
f+58 2.2 4,2 e-3,0
>12: >0: max
40 9,8 | 12,8
f+14
39,9
P 40 | 55 e-3,0
max
12,0 15,5
39,9
L 47 | 64 e-3,0
max
Maximum 14,0 18,1
nailing: 39,9 39,9
8+11 M e+l4 5.3 73 e-3,0
max
(See 16,0 20,7
s 60 | 82 e-3,0
max
18,0 23,3
39,9
73 | 100 e-3,0
max
22,1 28,5

e and fare in mm
Wane may not occur under the angle brackets
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Table D4-3 1 Angle Bracket AB105, beam to coluormection
Beam to column connection Modified characteristic capacity per
connection (kN
1 Angle Bracket AB105 (kN)
" Load Rk R
Nailing duration Flap turned Flap turned 2k
downwards upwards
P 6,0 6,9
CNA4,0x40 ] _— _
Beam: 5 i i
Column: 6 M 8,1 7,6 1,4
: S 9,1 7,9
See fig. D4-4
| 9,8 8,4
P 7,7 6,9
CNA4,0x60
Beam: 5 L 8,2 7,3
Column: 6 M 8,6 7,6 14
. S 9,1 7,9
See fig. D4-4
| 9,8 8,4
End gab: max. 5 mm
Table D4-4 2 Angle Brackets AB105, trimmer corinact
Trimmer with Modified characteristic capacity per
2 Angle Brackets AB105 connection (kN)
. Load Rak =Rsk
Nailing duration |Connector nail according to ETA-04/0013
4,0x40 4,0x60
P 8,0 10,9
Joist: 8 L 9,3 12,7
Header: 11 M 106 146
See fig. D4-5 S 12,0 16,4
| 14,6 20,0
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Annex D5 — ABR70

Product Name:

Alternative name
Product Name

UK France Denmark Germany
ABR70 -- EB/7070 -- 70 m/R
ABR70S - - - -
Drawing:
2
.,Hg

12,5:: 75

275
515 70

20

;

vl |
o’ D . : 50 :20

I < < : 70 :

5| 2 T2 7N _es —
"1¢1' ? 885
‘27’5 10 <9
2] 151 (@Y 0
Figure D5-1 - ABR70
Material:

Standard material : S250GD + Z275 according to BB45
Or stainless steel according to clause II-1

Nail pattern:

Beam to beam connection

2 2
®.00 ®.00
2. .5 2. .5
1 6 Figure D5-2 1 6 Figure D5-3
0o 0o

Maximum nailing
Nails in holes number
2,3,45/7,8,9,10,11,12

Nails in holes number
2,3,45/7,9,10,12

‘0 ~ Minimum nailing

il

® ° ° ®
12 7 12 7
ol |o ol |o
11| |s 1|8
10 9 19 o
e Og¢ e Od)
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Modified characteristic capacities:

Table D5-1 2 Angle Brackets ABR70, beam to beamertion
2 Angle Brackets ABR70 Modified characteristic capacity per
per connection connection (kN)
Load R1 | Rox=Rsx | Rax = Rs «
Nailing duration Connector nail according to ETA-04/0013
4,0x40 | 4,0x60 | 4,0x40 | 4,0x60 4,0x40 4,0x60
21 3.0 1,04-b+155 1,48-b+161
P 2,9 4,1 e e
2,1 3,0 max 3,5 max 5,0
1,18-b+157 1,72-b+165
o L 2,4 3,4 3,4 4,8 e e
M'”_'Ir_““r_“ 24 | 34 max 4,0 max 5,9
”aé'llzg' o2 2o 1.18-b+157 1.97-b+169
M ’ ’ 3,9 5,5 e e
(See e T o Y T
fig. D5-2) 1,53-0+159 2,21-b+172
S 2.1 44 4.4 6,2 e e
2,7 4,3 max 4,5 max 7,5
1,63-b+164 2,71-b+180
| 3.3 54 5,3 7,5 e e
3,3 51 max 5,5 max 9,2
1,60-b+179 2,66-b+206
P 3.2 53 3,0 4.4 e e
2,5 4,1 max 6,0 max 9,9
3.7 6.2 1,86-b+186 3,10-b+217
) L 3,5 5,1 e e
Max_'lm”f" 3.1 4.6 max 7,0 max 11,6
”ad'flgg' 43 1 2.13.b+192 3.54.0+228
M ’ ’ 4,0 5,8 e e
B Lt
) b+ b+
fig. D5-3) 4,8 8,0 = -
S 4,5 6,6 e e
3,7 5,8 max 9,0 max 14,9
2,93-b+212 4,87-b+261
| 59 97 55 8,0 e e
4,4 6,9 max 10,9 max 18,2

b and e are in mm.
When the purlin has a wane on the side towards the Angle Bracket with an extent from the bottom

up to the lower nail the formula in the gray square shalle be checked additionelly.




Page 51 of 260 of European Technical Approval MeAB6/0106

Table D5-2 1 Angle Bracket ABR70, beam to beamaeaxdion
Load duration: 1 Angle Bracket Modified characteristic capacity per connection
P per connection (kN)
Rik Rok = Rak Rak Rsk
Connector nail according to ETA-04/0013
4,0x40 | 4,0x60 |4,0x40]4,0x60] 4,0x40 | 4,0x60 | 4,0x40 4,0x60
Minimum nailing: 4+4 (see fig. D5-2)
Min: Min:
e<40: e<40:
285 40,6
f< 26: f< 24: 40-e 40-e 21 30
54 76 55-e 55-e
f+62,5 f+62,5
e<26:2,2 | e<27:2,8
15 2,1
26<e< 53: | 27<e<48:; 15 2,1
54 76
f>26: f>24: e e
155 21
f f e>53; e>48: 1,0-b+10 1,5-b+15
21 21 e e
e-35 e-35
Maximum nailing: 4+6 (see fig. D5-3)
Min: Min:
e<40: e<40:
244 40,6
f< 16: f< 15: 40-e 40-e 18 30
66 109 55-e 55-e
f+62,5 f+62,5
e<29:22 | e<28:28
15 2,2
29<e< 52: | 28<e< 48: 15 2,5
64 79
f>16: f>15: e e
133 21
f f e>52; e>48: 1,6-b+32 2,7-b+53
21 21 e e
e-35 e-35

b, e and f are in mm.
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Table D5-3 1 Angle Bracket ABR70, beam to beamaeaxdion
Load duration: 1 Angle Bracket Modified characteristic capacity per
L per connection connection (kN)
Ry« Rox = Rsx | Rk | Rs «
Connector nail according to ETA-04/0013
4,0x40 | 4,0x60 |4,0x40|4,0x60] 4,0x40 | 4,0x60 | 4,0x40 | 4,0x60
Minimum nailing: 4+4 (see fig. D5-2)
Min: Min:
e<40: e<40:
32,6 47,4
f< 26: f< 19: 40-e 40-e 24 34
61 89 55-e 55-e
f+62,5 f+62,5
es<?24:2,6 | e<24: 3,3
1,7 2,4
24<e< 49: | 24<e< 48: 1,7 2,4
61 79
>26: >19: e e
17,8 21
f f e>49: e>48: 1,2-b+12 1,7-b+17
21 21 e e
e-35 e-35
Maximum nailing: 4+6 (see fig. D5-3)
Min: Min:
e<40: e<40:
285 47.4
< 16: < 12: 40-e 40-e 21 34
77 127 55-e 55-e
f+62,5 f+62,5
e<29:2,6 | e<s24: 3,3
1,7 2,6
29<e< 49: | 24<e< 48: 1,8 3,0
74 79
>16: >12: e e
15,5 21
f f e>49: e>48: 1,9-b+37 3,1-b+62
21 21 e e
e-35 e-35
b, e and fare in mm.
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Table D5-4 1 Angle Bracket ABR70, beam to beamaeaxdion
Load duration: 1 Angle Bracket Modified characteristic capacity per connection
M per connection (kN)
Ry Rox = Ry | R | Rs
Connector nail according to ETA-04/0013
4,0x40 | 4,0x60 |4,0x40]4,0x60] 4,0x40 | 4,0x60 | 4,0x40 | 4,0x60
Minimum nailing: 4+4 (see fig. D5-2)
Min: Min:
e<40: e<40:
32,6 54,1 24 39
f< 26: f< 16: 40-e 40-e 55-e 55-e
61 102
f+62,5 f+62,5
e<21:2,9 | e<21:3,8
19 2,7
21<e<48: | 21<e<48:; 1,7 2,8
61 79
f>26: f>16: e e
178 21
f f e>48: e>48: 1,2-b+12 2,0-b+20
21 21 e e
e-35 e-35
Maximum nailing: 4+6 (see fig. D5-3)
Min: Min:
e<40: e<40:
32,6 54,1 24 39
f< 16: f<11: 40-e 40-e 55-e 55-e
88 146
f+62,5 f+62,5
e<27:29 | e<21:38
2 29
27<e<48: | 21<e<48: 2 34
79 79
f>16: >11: e e
17,8 21
f f e>48: e>48: 2,1-b+43 3,5:-b+71
21 21 e e
e-35 e-35

b, e and f are in mm.
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Table D5-5 1 Angle Bracket ABR70, beam to beamaeaxdion
Load duration: 1 Angle Bracket Modified characteristic capacity per connection
S per connection (kN)
Ry Rax = Rax | Rax | Rsx
Connector nail according to ETA-04/0013
4,0x40 | 4,0x60 |4,0x40]4,0x60] 4,0x40 | 4,0x60 | 4,0x40 | 4,0x60
Minimum nailing: 4+4 (see fig. D5-2)
Min: Min:
e<40: e<40:
36.6 60.9 27 44
f< 26: f< 14: 40-e 40-e 55-e 55-e
69 115
f+62,5 f+62,5
e<21:3,3 | e<19:4,2
2,2 3,1
21<e<48: | 19<e<48: 1,9 3,1
69 79
f>26: f>14: e e
20 21
f f e>48: e>48:; 1,3-b+13 2,2-b+22
21 21 e e
e-35 e-35
Maximum nailing: 4+6 (see fig. D5-3)
Min: Min:
e<40: e<40:
36.6 60.9 27 44
f< 16: f<o: 40-e 40-e 55-e 55-e
929 164
f+62,5 f+62,5
e<24:3,3 | e<19:4,2
2,2 3,3
24<e<48: | 19<e<48: 2,3 3,8
79 79
f>16: f>9: e e
20 21
f f e>48: e>48: 2,4-b+48 4,0-b+80
21 21 e e
e-35 e-35

b, e and f are in mm.
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Table D5-6 1 Angle Bracket ABR70, beam to beamaeaxdion
Load duration: 1 Angle Bracket Modified characteristic capacity per connection
I per connection (kN)
Ry Rok = Rax | Rax | Rs
Connector nail according to ETA-04/0013
4,0x40 | 4,0x60 |4,0x40]4,0x60] 4,0x40 | 4,0x60 | 4,0x40 | 4,0x60
Minimum nailing: 4+4 (see fig. D5-2)
Min: Min:
e<40: e<40:
44.8 744 33 54
f< 21: f< 11: 40-e 40-e 55-e 55-e
84 139
f+62,5 f+62,5
e<20:4,0 | e<15:5,2
2,7 3,8
20<e< 48: | 15<e<48: 2,3 3,8
79 79
f>21: f>11: e e
21 21
f f e>48: e>48: 1,6-b+16 2,7-b+27
21 21 e e
e-35 e-35
Maximum nailing: 4+6 (see fig. D5-3)
Min: Min:
e<40: e<40:
44.8 744 33 54
f< 13: f<7: 40-e 40-e 55-e 55-e
120 199
f+62,5 f+62,5
e<20:4,0 | e<15:5,2
2,7 4,0
20<e< 48: | 15<e<48: 2,8 4,7
f>13: f>7: 79 79
21 21 e e
f f e>48: e>48: 2,9-b+59 4,9-b+97
21 21 e e
e-35 e-35

b, e and f are in mm.
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Annex D6 — AB70

Product Name:

Alternative name
Product Name

UK France Denmark Germany

AB70 -- - - 70 O/R

AB70S - - - -

g 55
Drawing: '1017,5 17,510'

125 30 12,5 2
I

128] 7.5%
27,5

42,5 70

70

27,5

12,5 7.5
7520 20 7,5
ey
12,5 30 12,5
et

10 17,517,510’
I

Figure D6-1 - AB70

Material;

Standard material : S250GD + Z275 according to BBAH
Or stainless steel according to clause IlI-1

Nail pattern:
Beam to beam connection
/— E
o [ ]
20 2 > O 3
] ] ® ®
1 ®) 4 Figure D6-2 ! @) 4 Figure D6-3
Minimum nailing Maximum nailing
Nails in holes number Nails in all holes
e 00 1,4/5,6,7 ® o 0
5 6 7 5 6 7
o ©° e o
8 9 8 9
10 11 10 11
CASR) e O




Table D6-1
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Modified characteristic capacities:

2 Angle Brackets AB70, beam to beameaxiion

2 Angel Brackets AB70 per connection

Modified characteristic capacity per
connection (kN)

B Load Rk | Rox=Rsx | Rak = R«
Nailing duration Connector nail according to ETA-04/0013
4,0x40 | 4,0x60 | 4,0x40 | 4,0x60 4,0x40 4,0x60
1,33:b+26 1,98-b+30
P 2,7 4,0 2,3 3,4 e-2 e-2
max 3,3 max 3,5
1,50-b+27 2,25-b+32
L 3,0 4,5 2,7 3,9 e-2 e-2
Minimum max 3,8 max 3,8
nailing: 1,66-b+28 2,34-b+33
2+3 M 3,3 4,7 3,1 4,5 e-2 e-2
max 3,8 max 4,0
(See fig. D6-2) 1,82-b+29 2,34-b+33
S 3,6 4,7 3,5 51 e-2 e-2
max 4,3 max 4,3
2,14-b+31 2,34-b+33
I 4,3 4,7 4,2 6,2 e-2 e-2
max 4,7 max 4,7
1,33:b+26 1,98-b+30
P 2.7 40 3,2 4.5 e-2 e-2
2,5 3,8 max 3,5 max 3,5
1,45-b+26 2,25-b+32
L 2,9 45 3,8 5,3 e-2 e-2
Maximum 2,8 4,2 max 3,8 max 3,8
nailing: 1,66-b+28 2,34-b+33
4+7 M 3.3 47 4,3 6,0 e-2 e-2
3,2 4,2 max 4,0 max 4,0
(See fig. D6-3) 36 47 1,82-b+29 2,34-b+33
S ' ' 4,9 6,8 e-2 e-2
3,5 4,2 max 4,3 max 4,3
2,07-b+31 2,34-b+33
| 42 1 47 | 59 | 83 T e2 T e2
4,0 4,2 max 4,7 max 4,7

b and e are in mm.
|:| When the purlin has a wane on the side towards the Angle Bracket with an extent from the bottom
up to the lower nail the formula in the gray square shalle be checked additionelly.




Page 58 of 260 of European Technical Approval MeAB6/0106
Annex D7 — E20/3

Product Name:

Alternative name

Product Name
UK France Denmark Germany

E20/3 - - - -

Drawing:

@)

40

Qw209 0 P

(]

Q20

Figure D7-1 - E20/3

Material:
Standard material : S250GD + Z275 according to BBAH
Or stainless steel according to clause II-1
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Nail pattern:
Beam to beam connection

Figure D7-2

Minimum nailing

12 nails in vertical flap

9 nails in the horizontal flap

Figure D7-4
13 nails in vertical flap
8 nails in the horizontal flap

Figure D7-5
24 nails in vertical flap
4 bolts / anchors @10 in the horizontal flap

Figure D7-3

Maximum nailing

Nails in all holes

24 nails in the vertical flap
16 nails in the horizontal flap
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Post to support with bolts

Figure D7-6
13 nails in vertical flap
4 bolts / anchors @10 in the horizontal flap

Figure D7-7
18 nails in joist flap
16 nails in the header flap
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Modified characteristic capacities:

Table D7-1 E20/3, beam to beam connection
2 Angle Brackets E20/3 per connection
Modified characteristic capacity per connection (kN)
Load Rk Rok = Rak
Nailing duration IConnector nail according to ETA-04/0013
4,0x35 4,0x50 4,0x35 4,0x50
P 3,3 53 9,0 12,1
- L 3,9 6,2 10,5 14,2
Minimum
nailing:
12+9 M 4,4 7,1 12,0 16,2
(See fig. D7-2)
S 5,0 7,9 13,5 18,2
I 6,1 9,7 16,5 22,2
4,4 7,1
P 11,9 15,9
3,2 5,2
51 8,2
. L 13,9 18,6
Maximum 3,8 6,1
nailing: 59 94
24+16 M : ’ 15,9 21,2
4,3 7,0
(See fig. D7-3) 6,6 10,6
S 17,9 23,9
4,9 7,8
8,1 12,9
I 21,8 29,2
6,0 9,6

b and e are in mm.
[ Iwhen the purlin has a wane on the side towards the Angle Bracket with an extent form
the bottom up to the lower nail the value in the gray square is valid.
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E20/3, beam to beam connection

1 Angle Bracket E20 per connection

Modified characteristic capacity per connection (kN)

Load R,k R2k = Rak
Nailing duration | Connector nail according to ETA-04/0013
4,0x35 4,0x50 4,0x35 4,0x50
f< 58: f< 80:
119 162
f+73 f+73
P 4,5 6,1
f>58: f>80:
53 85
f f
f< 65: f< 88:
131 181
+73 +73
L 5,3 7,1
f>65: f>88:
62 99
f f
Minimum f< 71: f< 94:
nailing: 143 200
12+9 +73 +73
M 6,0 8,1
(See fig. D7-2) >71: >94:
1 113
f f
=< 77: f< 101:
155 219
f+73 f+73
S 6,8 9,1
>77: f>101:
9 127
f f
f< 87: f< 112:
179 257
+73 f+73
I 8,3 11,1
>87: >112:
97 155
f f

fare in mm.

Wane may not occur under the angle brackets.
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Table D7-3 E20/3, beam to beam connection
1 Angle Bracket E20 per connection
Modified characteristic capacity per connection (kN)
o Load Rik Rak = Rak
Nailing duration Connector nail according to ETA-04/0013
4,0x35 4,0x50 4,0x35 4,0x50
f< 58: f< 80:
119 162
f+73 +73
P 6,0 8,0
>58: >80:
53 85
f f
f< 65: f< 90:
131 181
+73 +73
L 6,9 9,3
f>65: >90:
62 29
f f
. f<71: f< 95:
Maximum 143 200
nailing: +73 f+73
24+16 M 7.9 10,6
>71: f>95:
(See fig. D7-3) & =
f<77: f< 101:
155 219
+73 +73
S 8,9 11,9
>77: f>101:
7”9 127
f f
f< 87: f< 112:
179 257
f+73 +73
I 10,9 14,6
>87: f>112:
97 155
f f
fare in mm.

Wane may not occur under the angle brackets.
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Table D7-4 E20/3, post to beam connection
2 Angle Brackets E20 per connection
Modified characteristic capacity per connection (kN)
Naili Load R Rak = Rak
aiing duration [Connector nail according to ETA-04/0013
4,0x35 4,0x50 4,0x35 4,0x50
P 3,3 5,3 7,1 9,5
Vert_lcal flap: 13 L 3.9 6.2 8.2 11.1
Horizontal flap:

8 M 4,4 7,1 9,4 12,7
(See fig. D7-4) S 50 7,9 10,6 14,3
| 6,1 9,7 12,9 17,5

Table D7-5 E20/3, beam to support with bolts
2 Angle Brackets E20 per connection
Modified characteristic capacity per connection (kN)
Load R | Rox = Rax
Nailing duration: |Connector nail according to ETA-04/0013:
' 4,0x35 4,0x50 4,0x35 4,0x50
32,2 42,6
= 23,4 26,8
22,0 33,6
37,5 49,7
L 27,3 31,3
25,6 39,2
Vertical flap: 24
Horizontal flap: 42,9 56,8
4 bolts M 31,2 35,8
29,3 44,8
(See fig. D7-5)
48,3 63,9
S 351 40,2
33,0 50,4
59,0 78,1
I 42,9 49,2
40,3 61,6
When the purlin has a wane on the side towards the Angle Bracket with an extent from

the bottom up to the lower nail the formula in the gray square shalle be checked
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Table D7-6 E20/3, beam to support with bolts.
1 Angle Bracket E20 per connection
Modified characteristic capacity per connection (kN)
. Load Rux I Rak = Rax
Nailing duration: Connector nail according to ETA-04/0013:
4,0x35 4,0x50 4,0x35 4,0x50
f< 4. f< 6:
336 336
f+19,1 f+19,1
P 11,7 14,2
f>4: f>6:
53 85
f f
f< 4: f< 8:
336 336
f+19,1 f+19,1
L 13,7 16,5
f>4: >8:
62 99
f f
f< 5: f< 10:
Vertical flap: 24 336 336
Horizontal flap: f+19,1 f+19,1
4 bolts M 15,6 18,9
f>5: f>10:
(see fig. D7-5) 71 113
f f
f< 6: f<12:
336 336
f+19,1 f+19,1
S 17,6 21,3
f>6: f>12:
79 127
f f
f< 8: f< 16:
336 336
f+19,1 f+19,1
21,5 26,0
f>8: f>16:
97 155
f f

fare in mm.

The capacities are based on the assumption thabtteehave a characteristic lateral capacity 2GakN a characteristic
axial capacity of 22 kN. If one of the charactécistpacities of the chosen bolts are smallergdpacity of the connection
shall be reduced proportionally.

Wane may not occur under the angle brackets.
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Table D7-7 E20/3, post to support with bolts
2 Angle Brackets E20 per connection
Modified characteristic capacity per connection (kN)
Rk | Rok = Rax
Load duration: |Connector nail according to ETA-04/0013:
40x35 |  40x50 | 4,0x35 | 4,0x50
Nailing: Vertical flap: 13 / Horizontal flap: 4 bolts (see fig. D7-6)
P 18,1 24,0 15,3 17,5
L 21,1 28,0 17,8 20,4
M 24,1 32,0 20,4 23,3
S 27,2 36,0 22,9 26,2
I 33,2 44,0 28,0 32,0
Table D7-8 E20/3, trimmer connection
Modified characteristic capacity per connection (kN) b
2 Angle Brackets E20 | 1 Angle Bracket E20
er connection er connection
Nailin Load ’ ”
J duration Rok = Rsk Rok = Rsk
Connector nail according to ETA-04/0013
4,0x35 4,0x50 4,0x35 4,0x50
P 7,6 11,6 3,8 5,8
Joist flap:
18 L 8,9 13,5 4.4 6,7
Header flap:
16 M 10,1 15,4 51 7,7
See S 114 17,4 5,7 8,7
fig. D7-7
I 13,9 21,2 7,0 10,6
Wane may not occur under the angle brackets.

1)The capacities are based on the assumption that the bolts have a characteritic
lateral capacitt of 20 kN and a characteristic axial capacity of 22 kN. If one of the
characteristic capacities of the shoosen bolts is smaller, the cpacity of the
connection
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Annex D8 — E9/2.5

Product Name:

Alternative name
Product Name

UK France Denmark Germany
E9/2.5 - - - —
Drawing: I i\l\ 5 es
T b ]
e o
. 2—70 aRe o
0o %®\b Lo
g 120 N\os
——o o
1 2,5
-
’LJ 152,5 | f
o} O‘ :?3/5 O‘ o} o [e] 78
N 211 25 o} Qij\o
o o© /[0 o 0
I | A L]
2,5 H 20 ‘ 20 ‘ 20 ‘ 20 ‘ 20 20 ‘10‘ \ﬁ
‘ 150
Figure D8-1 - E9/2.5
Material:

Standard material : S250GD + Z275 according to BBAH
Or stainless steel according to clause II-1




Nail pattern:
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Beam to beam connection

o e

(G

® O ® O e

Figure D8-2

Minimum nailing

8 nails in vertical flap

8 nails in the horizontal flap

Post to beam connection

Figure D8-4
10 nails in vertical flap
14 nails in the horizontal flap

(G

e
Bie

e © o o o
o

9 O [ ]
* e Figure D8-3
LR Maximum nailing
o o 12 nails in the vertical flap
° / \ ° 14 nails in the horizontal flap

Figure D8-5
12 nails in vertical flap
14 nails in the horizontal flap
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Modified characteristic capacities:

Table D8-1 E9/2.5, beam to beam connection
2 Angle Brackets E9 per connection
Modified characteristic capacity per connection (kN)
R Rok =R
Nail Load LK 2k Sk
ailing duration |Connector nail according to ETA-04/0013
4,0x35 4,0x50 4,0x35 4,0x50
1,1 19
=) 4,0 5,3
1,0 1,6
1,3 2,3
- L 4.6 6,2
Minimum 1,1 1,8
nailing: 15 2.6
8+8 M 5,3 7,1
1,3 2,1
ig. D8- 1,7 3,0
See fig. D8-2 S 5.9 80
15 2,3
2,2 3.9
I 7,2 9,7
1,8 2,9
2,9 4.8
P 5,7 7,8
2,2 3,6
3.4 5,7
_ L 6,6 9,1
Maximum 2.6 42
nailing: 3.9 6.7
12+14 M 7,6 10,4
3,0 4.8
ig. D8- 4.5 7,6
See fig. D8-3 s 85 117
34 54
5,6 9,5
I 10,4 14,3
4,1 6,6

L] When the purlin has a wane on the side towards the Angle Bracket with an extent
form the bottom up to the lower nail the value in the gray square is valid.
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Table D8-2 E9/2.5, beam to beam connection
1 Angle Bracket E9 per connection
Modified characteristic capacity per connection (kN)
R Rk =R
Nailing Loqd lyk- : - -
duration | €onnector nail according to ETA-04/0013
4,0x35 4,0x50 4,0x35 4,0x50
f< 24: f< 31:
45 60
+62,5 +62,5
=) 2,0 2,7
f>24: >31:
12 20
f f
f< 26: f< 27:
49 67
+62,5 +62,5
L 2,3 3,1
f>26: >27:
15 20
f f
f< 28: f< 24:
Minimum 53 74
nailing: f+§,5 f+§,5
8+8 M 2,6 3,5
f>28: >24:
See fig. D8-2 17 20
f f
f< 30: f< 21:
58 80
f+62,5 f+62,5
S 3,0 4,0
>30: >21:
19 20
f f
f< 28: f< 17:
66 94
+62,5 +62,5
I 3,6 4,9
f>28: >17:
20 20
f f
fare in mm.

Wane may not occur under the angle brackets.
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Table D8-3 E9/2.5, beam to beam connection
1 Angle Brackets per connection
Modified characteristic capacity per connection (kN)
. Load Rk Rak = Rak
Nailing duration Connector nail according to ETA-04/0013
4,0x35 4,0x50 4,035 4,0x50
f< 25: f< 38:
35 43
f+44 f+44
P 2,8 3,9
>25: f>38:
12 20
f f
f< 29: f< 33:
37 a7
f+44 f+44
L 3,3 4,5
>29: >33:
15 20
f f
. f< 32: f< 29:
Maximum 39 51
nailing: f+44 f+44
12+14 M 3.8 5,2
>32: >29:
See fig. D8-3 % %
f< 35: f< 26:
42 55
f+44 f+44
S 4,3 5,8
>35: f>26:
19 20
f f
f< 34: f< 21:
a7 62
f+44 f+44
I 5,2 7.1
>34: >21:
20 20
f f
fare in mm.

Wane may not occur under the angle brackets.
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Table D8-4 E9/2.5, post to beam connection
2 Angle Bracket per connection
Modified characteristic capacity per connection
(kN)
- Load =
Nalllng duration Rl,k I R2,k = R3’k
Connector nail according to ETA-04/0013:
4,0x35 4,0x50 4,0x35 4,0x50
P 1,8 3,0 3,3 5,1
Vertical flap:
0 L 21 35 3,9 6,0
Horizontal
flap: 14 M 2,4 4,1 4,4 6,8
See fig. D8-4 S 2,8 4,7 5,0 7.7
| 3,5 59 6,1 9,4
Table D8-5 E9/2.5, trimmer connection
Modified characteristic capacity per connection (kN)
2 Angle Brackets 1 Angle Bracket
. Load Ry k = Ra Rok = Rak
Nailing .
duration  [Connector nail according to ETA-04/0013
4,0x35 4,0x50 4,0x35 4,0x50
P 57 7,8 2,8 3,9
Vertical flap: L 6.6 9.1 33 45
12
Horizontal
flap: 14 M 7,6 10,4 3,8 5,2
See fig. D8-5 S 8,5 11,7 4,3 5,8
| 10,4 14,3 5,2 7,1
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Annex D9 — E9S/2.5

Product Name:

Alternative name

Product Name
UK France Denmark Germany
E9S/2.5 -- -- -- --
Drawing: -
} 2020|125
= 22
[
8 811
s 20 N\es
M 2,5
- S 4
29 44 !
152,5 \
o 0 303‘5 o © 5 o——8
2 O
011 95 ¢} &
B o} Tﬂ i ‘o 0o O
25 ‘ 20 ‘ 20 20 ‘ 20 20 20 |10 125
150
Figure D9-1 - E9S/2.5
Material;

Standard material : S250GD + Z275 according to BBAH
Or stainless steel according to clause II-1
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Nail pattern:
Beam to beam connection

® Q ®
® ®
° © Figure D9-2
° ° Minimum nailing
° U ° 8 nails in vertical flap
. . 6 nails in the horizontal flap

Post to beam connection

o o Figure D9-4
o o 10 nails in vertical flap
8 nails in the horizontal flap

0
Big

Figure D9-3

Maximum nailing

12 nails in the vertical flap
8 nalils in the horizontal flap

Trimmer connection

Figure D9-5
10 nails in vertical flap
8 nails in the horizontal flap
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Modified characteristic capacities:

Table D9-1 E9S/2.5, beam to beam connection
2 Angle Brackets E9S per connection
Modified characteristic capacity per connection (kN)
R Rok =R
Naili Load Lk Zk Sk
aliing duration |Connector nail according to ETA-04/0013
4,0x35 4,0x50 4,0x35 4,0x50
1,0 1,7
P 4,1 5,2
0,6 1,0
1,2 2,1
. L 4,8 6,1
Minimum 0,8 1,2
nailing: 14 2.4
8+6 M 54 7,0
0,9 1,4
ig. D9- 1,6 2,8
See fig. D9-2 S 6.1 79
1,0 1,6
2,0 3,5
I 7,5 9,6
1,2 1,9
2,7 4,5
P 5,3 7,1
2,1 34
3,2 54
_ L 6,2 8,3
Maximum 25 4,0
nailing: 3.7 6.2
12+8 M 7,0 9,5
29 4.6
ig. D9- 4,2 7,1
See fig. D9-3 S 79 107
3.2 5,2
5,3 8,9
I 9,7 13,0
3.9 6,3

1 When the purlin has a wane on the side towards the Angle Bracket with an extent
form the bottom up to the lower nail the value in the gray square is valid.
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Table D9-2 E9S/2.5, beam to beam connection
1 Angle Brackets per connection
Modified characteristic capacity per connection (kN)
R Rk =R
Nailing Loqd - k- : - -
duration | €onnector nail according to ETA-04/0013
4,0x35 4,0x50 4,0x35 4,0x50
f< 28: f< 17:
83 120
f+84 f+84
P 2,0 2,6
f>28: >17:
20 20
f f
f< 24: f< 15:
93 137
f+84 f+84
L 2,4 3,1
f>24: f>15:
20 20
f f
f< 21: f< 13:
Minimum 103 154
nailing: t+84 t+84
8+6 M 2,7 3,5
f>21: >13:
See fig. D9-2 20 20
f f
f< 18: f< 11:
114 170
f+84 f+84
S 3,1 3,9
f>18: >11:
20 20
f f
f< 15: f<9:
134 204
f+84 f+84
I 3,7 4,8
f>15: >9:
20 20
f f
fare in mm.

Wane may not occur under the angle brackets.
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Table D9-3 E9S/2.5, beam to beam connection
1 Angle Brackets per connection
Modified characteristic capacity per connection (kN)
- Load Rk Rak = Rak
Nailing duration | Eonnector nail according to ETA-04/0013
4,0x35 4,0x50 4,035 4,0x50
f< 27: f< 43:
33 40
f+44 f+44
P 2,6 3,6
>27: >43:
12 20
f f
f< 32: f< 38:
35 44
f+44 f+44
L 3.1 4,2
>32: f>38:
15 20
f f
. f< 36: f< 34:
Maximum 37 47
nailing: f+44 f+44
12+8 M 3,5 4,7
>36: >34:
See fig. D9-3 % %
f< 41: f< 30:
39 50
f+44 f+44
S 4,0 5,3
>41.: >30:
19 20
f f
f< 39: f< 25:
43 57
f+44 f+44
I 4,8 6,5
>39: f>25:
20 20
f f
fare in mm.

Wane may not occur under the angle brackets.
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Table D9-4 E9S/2.5, post to beam connection
2 Angle Brackets E9S per connection
Modified characteristic capacity per connection (kN)
Load R1k | R2k = Rak
Nailing . Connector nail according to ETA-04/0013:
duration 9
4,0x35 4,0x50 4,0x35 4,0x50
P 1,7 2,8 4,2 5,8
Vertical
flap: 10 L 2,0 3,3 4,9 6.8
Horizontal
flap: 8 M 2,3 3,9 56 7,7
See fig. D9-4 S 2,6 4,4 6,3 8,7
I 3,3 55 7,7 10,6
Table D9-5 E9S/2.5, trimmer connection
Modified characteristic capacity per connection (kN)
2 Angle Brackets | 1 Angle Bracket
Rk =R Rk =R
Nailing -oad C 2’kt 3"kl ding t 2’|I<ETA -
duration onnector nall according to -
04/0013
4,0x35 | 4,0x50 | 4,0x35 | 4,0x50
P 4,1 52 2,0 2,6
Vertical flap: 10 L 4.8 6,1 2.4 3,1
Horizontal flap: 8 M 5.4 7.0 27 3.5
See fig. D9-5 S 6,1 7,9 3,1 3.9
| 7,5 9,6 3,7 4,8
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Annex D10 — ABR9015

Product Name:

Alternative name
Product Name

UK France Denmark Germany
ABR9015 -- -- -- --
Drawing:
T — -
8 (o019 __200) |17
18] |2130)
97 170 1{?
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12 5 4 72
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18 213( ) =
| 8A 010 90 | 17
Figure D10-1 - ABR9015
Material:

Standard material : S250GD + Z275 according to BBAB
Or stainless steel according to clause II-1

Nail pattern:
Beam to beam connection

Figure D10-2
8 nails in vertical flap
10 nails in the horizontal flap
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Modified characteristic capacities:

Table D10-1

ABR9015, beam to beam connection rezor screws

2 Angle Bracket ABR9015
per connection

Modified characteristic capacity

per connection (kN)

Connector
screw .
CSAB,0x40 Load duration Rik Rox = Ra Rax = Rs
according to
3,8:b+207
P 7,1 6,3 e
max 17,2
4,2-b+211
L 8,2 7,4 e
max 20,0
Maximum
nailing: 4,5-b+215
8+10 M 9,3 8,4 e
max 22,7
See fig. D10-2
S 10,5 9,5 e
max 25,5
' 12,8 11,6 e
max 31,0

Wane may occur under the angle brackets.
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Table D10-2 ABR9015, beam to beam connection rezor screws
1 Angle Bracket ABR9015 Modified characteristic capacity
per connection per connection (kN)
Connector screw
CSA5,0x40 .
accor(’jing o Load duration Ry k R2k = Rak R4« Rs «
ETA-04/0013:
f<28: e<6:11,1 e< 48:
87.0 104
f+32 6<ex< 85: 63-e
P 3.2 71 48<e< 0,56-b+31:
f>28: e 6,7
40,5 e>85: €>0,56-b+31:
f 45 3,8-b-218
e-32 e-63
f<29: e<6: 12,9 e< 47:
95.0 121
f+32 6<e< 85: 63-e
L 37 71 47<e< 0,54-b+31:
f>29: e 7,8
44,6 e>85: e>0,54-b+31:
f 45 4,2-b-247
e-32 e-63
. f <25: e<5:14,8 e<47:
Max_m um 102.0 138
nailing: £+32 5<es< 85: 63-e
8+10 M 42 71 47<e< 0,52-b+32:
f>25: e 8,8
44,6 e>85: e>0,52-b+32:
See fig. D10-2 f 45 4.5-b-275
e-32 e-63
f<22: e<4:16,6 e< 47:
108,9 171
f+32 4<e< 85: 63-e
s 47 71 46<e< 0,50-b+31:
f>22: e 9,8
44,6 e>85: €>0,50-b+31:
f 45 4,9-b-319
e-32 e-63
f<18: e< 4: 20,3 e< 47:
123,1 190
f+32 4<e< 85: 63-e
| 58 71 47<e< 0,48-b+33:
f>18: ' e 11,8
44,6 e>85: e>0,48-b+33:
f 45 5,6-b-360
e-32 e-63
fis in mm.

Wane may occur under the angle brackets
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Table D10-3 ABR9015, beam to beam connection rRemtor nails
kmodi = 1.18
2 Angle Brackets per connection
ABR9015 Timber to timber conection with nails
Modified characteristic capacity per connection (kN)
Rk R2k = Rk
. Load - -
Nailing duration Connector nail according to ETA-04/0013
40x35 | 4,0x40 | 4,0x50 | 4,0x60 | 4,0x35 | 4,0x40 | 4,0x50 | 4,0x60
P 2,2 2,6 33 4,1 3,8 4,3 4,8 5,8
L 2,5 2,9 3,8 4,7 4,4 5,0 5,6 6,8
Maximum
nailing:
8+10 M 2,8 3,3 4,3 5,4 5,0 5,7 6,5 7,8
See fig.
D10-2
S 3,1 3,7 4,8 6,0 5,7 6,4 7,3 8,7
| 3,7 4,5 5,9 7,3 6,9 7,8 8,9 10,7

Wane may occur under the angle brackets.
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Table D10-4 ABR9015, beam to beam connection remtar nails
Kmodi =1.18
ABR9015 1 Angle Brackets per connection - Timber to timber conection with nails
Modified characteristic capacity per connection (kN)
Load Rik Rok = Rak
Nailing duration Connector nail according to ETA-04/0013
4,0x35 4,0x40 4,0x50 4,0x60 4,0x35 | 4,0x40 | 4,0x50 | 4,0x60
f<8: f<10: f<13: f<16:
57 59 64 69
f+32 f+32 f+32 f+32
P f>8: f>10: f>13: f>16: 1.9 2.1 2.4 2.9
11,3 13,8 18,2 22,9
f f f f
f<9 f<12: f<15: f<19
59 62 67 73
f+32 f+32 f+32 f+32
L f>9 f>12: f>15: f>19: 2.2 2:5 2.8 3.4
132 16,1 21,3 26,7
f f f f
Maximum f<10: f<13: f<17: f<21:
nailing: 61 64 70 7
8+10 f+32 f+32 f+32 f+32
M f>10: f>13: f>17: f>21: 2.5 2.8 3.2 3.9
See fig. 15,1 18.4 24,3 30,5
D10-2 f f f f
f<12 f<15 f<19: f<24:
62,6 66.4 3 81
f+32 f+32 f+32 f+32
S f>12: f>15: f>19: f>24: 2.8 3.2 3.6 4.4
17 206 273 343
f f f f
f<15: f<17: f<23: f<29
66.6 712 80 89
f+32 f+32 f+32 f+32
! f>15: f>17: f>23: f>29 35 3.9 4.4 >3
20,8 25,2 334 41,9
f f f f

Wane may occur under the angle brackets.
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Annex D11 — ABR9020

Product Name:

Alternative name
Product Name

UK France Denmark Germany
ABR9020 -- -- -- --
ABR9020S
Drawing: Ti
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Figure D11-1 - ABR9020
Material:

Standard material : S250GD + Z275 according to BBAS
Or stainless steel according to clause II-1

Nail pattern:
Beam to beam connection

HOE
17 18 Figure D11-2 Figure D11-3
e 160 Maximum nailing Minimum nailing
25 8 nails | : o :
° ° nails in vertical flap 4 nails in vertical flap
o3 I 10 nails in the horizontal flap 6 nails in the horizontal flap
11 /| 12
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Beam to steel (6 mm S355) connection

Figure D11-4
8 CNA4,0x60 nails in vertical flap
4 PDPA-75 nails in the horizontal flap

Modified characteristic capacities:

Table D11-1 ABR9020, beam to beam connectionremiar screws

2 Angle Bracket ABR9020 Modified characteristic capacity
per connection per connection (kN)
Connector
CS?:;,GC\)/ZMO Load duration R1 Rok = Rak Rak = Rsk
according to
4.9-b+260
P 8,5 7,6 e
max 17,7
5,4-b+264
L 9,9 8,9 e
Maximum max 20,5
nailing: 5,9-b+267
8+10 M 11,3 10,1 e
max 23,3
See fig. D11-2 6,3-b+270
S 12,7 11,4 e
max 26,1
7,3:-b+277
I 14,7 13,9 e
max 31,7

Wane may not occur under the angle brackets
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Table D11-2 ABR9020, beam to beam connectionremiar screws

1 Angle Bracket ABR9020 Modified characteristic capacity
per connection per connection (kN)
Connector screw
CSA5,0x40 .
according to Load duration Rl,k RZ,k = R3,k R4,k R5,k
ETA-04/0013:
f<175: e<8:11,1 e< 49:
57 118
f+29 8<e< 63: 65-e
p 38 91 49<e< 0,68-b+27:
f>175: ' e 7,2
49,1 e>63: e>0,68-b+27:
f+1 49 4,9-b-270
e-29 e-65
f <90: es<7:129 e< 48:
64 138
f+29 7<e< 63: 65-e
L a4 91 48<e< 0,65-b+28:
f>90: ' e 8,3
49,1 e>63: e>0,65-b+28:
f+1 49 5,4-b-305
e-29 e-65
. f <60: e<6: 14,8 e< 48:
Maxlllm um 717 157
nailing: f+29 6<e< 63 65-e
8+10 M 51 91 45<e< 0,63-b+29:
f > 60: ' e 9,3
49,1 e>63: e>0,63-b+29:
. f+1 49 5,9-b-339
See fig. D11-2 029 o5
f <45: e<5:16,6 e< 48:
791 177
f+29 5<e< 63: 65-e
S 57 91 48<e< 0,61-b+29:
f>45: ' e 10,4
49,1 e>63: e>0,61-b+29:
f+1 49 6,3-b-374
e-29 e-65
f <30: e< 4:20,3 e< 48:
93,9 216
f+29 4<e< 63: 65-e
| 7.0 91 48<e< 0,58-b+30:
f>30: e 12,5
49,1 e>63: e>0,58-b+30:
f+1 49 7,3-b-443
e-29 e-65
fis in mm.

Wane may not occur under the angle bracket
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Table D11-3 2 angle brackets ABR9020, beam to lmmamection - connector nails
2 ABR9020 Modified characteristic capacity per
per connection connection (kN)
Load Rk Rox =Rak Rax =Rsx
Nailing duration Connector nail according to ETA-04/0013
4,0x35| 4,0x40 |4,0x60|4,0x35(4,0x40(4,0x60| 4,0x35 4,0x40 4,0x60
3,6-b+259(3,9-b+261|4,8-b+269
P 5.8 6,5 8,9 5,7 6,2 7.8 e e e
max 5,9 max 6,8 | max 10,7
3,8-b+260(4,1-b+263|5,2-b+273
L 6,8 7,6 104 | 6,6 7.2 9,1 e e e
Maximum max 6,7 max7,8 | max12,4
Nailing 4,0-b+262|4,3-b+265|5,5-b+276
8+10 M 78 | 86 |119| 75 | 83 | 104 e e e
See fig. max7,5 | max8,8 | max14,0
D11-2 4,2-b+264|4,5-b+267|5,9-b+279
S 8,7 9,7 13,4 8,5 9,3 11,7 e e e
max 8,3 max 9,8 | max 15,6
4.6-b+267(5,0-b+271|6,7-b+286
I 10,7 | 119 | 164 | 104 | 11,4 | 14,4 e e e
max9,9 | max11,7 [ max 18,9
3,6-b+259(3,9-b+261| 4,8-b+269
P 20 | 35 | 59| 35 | 38 | 49 € € €
max 3,7 max 4,2 max 6,3
3,8:b+260[4,1-b+263|5,2-b+273
L 34 | 41 | 69 | 41 | 45 | 57 € € €
Minimum max4,1 | max4,7 | max7,2
Nailing 4.0-b+262(4,3-b+265|5,5-b+276
4+6 M 390 | 47 | 78| 47 | 51 | 65 € € €
See fig. max4,5 | max5,3 | max8,1
D11-3 4.2.-b+264|4,5-b+267|5,9-b+279
s 44 | 53 | 88| 53 | 58 | 7.3 € € €
max5,0 | max5,8 max 9,0
4.6-b+267|5,0-b+271|6,7-b+286
| 54 | 65 |108]| 65 | 7.1 | 90 € € €
max 5,9 max 6,9 | max 10,8

b and e are in mm.

Wane may not occur under the angle brackets
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Table D11-4 1 angle bracket ABR9020, beam to bemmection — maximum nailing - connector nails
1Angle Bracket ABRQOZO Modified characteristic capacity per connection (kN)
per connection
Rk Rok = Rak Rax I Rs «
Load Connector nail according to ETA-04/0013:
Nailing duration 4,0x35 4,0x40 4,0x60 |4,0x35)4,0x40(4,0x60| 4,0x35 4,0x40 4,0x60 4,0x35 4,0x40 4,0x60
f< 27: f< 32: < 46: e<10: 6,0 | e<10: 6,6 | e<10: 8,5 e< 51: e< 50: e< 48:
63 69 920 10<e< 145:| 10<e< 120: | 10<es< 70: 39 46,7 77,9
f+40 f+40 f+40 60 65 84 65-e 65-e 65-e
e e e 51<es< 1,18-b+14:| 50<e< 1,09-b+16:| 48<e< 0,89-b+20:
P 2,8 31 3,9
e>145:; e>120: e>70: 2,8 3,1 4,6
>27: >32: f>46: 49 49 49 e>1,18-b+14: e>1,09:-b+16: €>0,89:-b+20:
26,5 31,8 49,4 e-29 e-29 e-29 3,3:b-140 3,4:b-153 4,1-b-204
f+1 f+1 f+1 e-65 e-65 e-65
f< 32: f< 38: f< 38: e<9:7,0 e<9:7,7 e<9:9,9 e< 50: e< 49: e< 47:
68 74 929 9<e< 130: | 9<es< 100: 9<e< 62: 455 54,5 90,9
f+40 f+40 f+40 64 70 o1 65-e 65-e 65-e
e e e 50<es< 1,11-b+16:| 49<e< 1,03-b+18:| 47<e< 0,84-b+21:
L 33 3,6 4,6
e>130: e>100: e>62: 3,1 3,5 52
>32: >38: >38: 49 49 49 e>1,11-b+16: €>1,03-b+18: e>0,84-b+21:
30,9 37 49,4 e-29 e-29 e-29 3,4-b-151 3,6:b-166 4,4-b-226
f+1 f+1 f+1 e-65 e-65 e-65
f< 36: f< 44: f< 32: e<8:8,0 e<8:8,8 | e<9:11,3 e< 50: e< 49: e< 47:
Maximum 72 79 107 8<e< 105: | 8<es85: 9<es< 57: 52 62 104
nailing: f+40 f+40 f+40 68 74 99 65-¢ 65-¢ 65-e
8+10 e e e 50<es< 1,05-b+17:| 49<e< 0,97-b+19:| 47<e< 0,80-b+22:
M 3,8 4,1 52
e>105: e>85: e>57: 3,4 3,9 58
; S[ffl X 36 >44: 32: 49 49 49 e>1,05-b+17: e>0,97-b+19: e>0,80-b+22:
9 i 35,3 42,3 49,4 e-29 e-29 e-29 3,5:b-162 3,8:b-179 4,6-b-247
f+1 f+1 f+1 e-65 e-65 e-65
f< 41: f< 49: f< 28: e<8:9,1 e<8:9,9 | e<8:12,8 es 49: e< 48: e< 47:
77 84 116 8<es 92: 8<es 77: 8<e< 56: 58 70 117
+40 +40 +40 72 79 101 65-e 65-e 65-e
e e e 49<e< 1,00-b+18:| 48<e< 0,93-b+20:| 47<e< 0,77-b+23:
S 4,2 4,7 59
e>92: e>77. e>56: 3,7 4,2 6,4
f>41: >49: >28: 49 49 49 €>1,00-b+18: €>0,93-b+20: €>0,77-b+23:
39,7 47,6 49,4 e-29 e-29 e-29 3,7-b-173 3,9-b-192 4,9-b-268
f+1 f+1 f+1 e-65 e-65 e-65
f< 50: f< 41: f< 22: e<s7:11,1 | es7:12,1 | e<6: 15,6 es< 48: e< 48: e< 46:
85 95 134 7<es 75: 7<es< 65: 6<e< 56: 71 86 143
+40 f+40 +40 80 88 101 65-e 65-e 65-e
| 52 57 72 e e e 48<es< 0,92-b+20:| 48<e< 0,86-b+21:| 46<e< 0,72-b+24:
' ' ' e>75: e>65: e>56: 4,3 4,9 7,6
>50: >41: >22: 49 49 49 €>0,92-b+20: €>0,86-b+21: €>0,72-b+24:
485 49,4 494 e-29 e-29 e-29 3,9-b-194 4,2-b-217 5,4-b-311
f+1 f+1 f+1 e-65 e-65 e-65

f, eand b are in mm.

Wane may not occur under the angle bracket
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Table D11-5 1 angle bracket ABR9020, beam to bemmection — minimum nailing - connector nails
1 Angle Bracket ABRQOZO Modified characteristic capacity per connection (kN)
per connection
Rk Rok = Rak Rax I Rs «
Load Connector nail according to ETA-04/0013:
Nailing duration 4,0x35 4,0x40 4,0x60 |4,0x35|4,0x40|4,0x60| 4,0x35 4,0x40 4,0x60 4,0x35 4,0x40 4,0x60
f< 27: f< 33: < 46: e<30:2,0 ]| es29:2,2 [ e<29: 2,8 e< 55: e< 55: e< 53:
63 69 920 30<es< 150: | 29<es< 120: | 29<es< 70: 26,5 31,8 52,9
f+40 f+40 f+40 60 65 84 65-e 65-e 65-e
e e e 55<e< 1,18:-b+2: | 55<e< 1,09-b+3: | 53<e< 0,89-b+5:
p 1,8 1,9 2,4
e>150: e>120: e>70: 2,8 3,1 4,6
f>27: >33: f>46: 49 49 49 e>1,18:-b+2: e>1,09:-b+3: e€>0,89:-b+5:
26,5 31,8 49,4 e-29 e-29 e-29 3,3:b-176 3,4:b-196 4,1.b-275
f+1 f+1 f+1 e-65 e-65 e-65
f< 32: f< 38: < 38: e<27:23 ]| es27:2,6 | e<28: 3,3 e< 55: e< 54: e< 53:
68 74 929 27<es< 120:| 27<e< 97: | 28<es< 62: 30,9 37,0 61,7
f+40 f+40 f+40 64 70 91 65-e 65-e 65-e
e e e 55<e< 1,11-b+3: | 54<e< 1,03-b+3: | 53<e< 0,84-b+5:
L 2,1 2,2 2,9
e>120: e>97: e>62: 3,1 3,5 52
>32: >38: >38: 49 49 49 e>1,11-b+3: €>1,03-b+3: €>0,84-b+5:
30,9 37,0 49,4 e-29 e-29 e-29 3,4-b-192 3,6:b-215 4,4-b-308
f+1 f+1 f+1 e-65 e-65 e-65
f< 36: f< 44: f< 32: e<25:2,7]| es25:29 | e<26: 3,8 e< 55: e< 54: e< 53:
Minimum 72 el 107 25<e< 105:| 25<es< 85: | 26<es 57: 35 42,0 71,0
nailing: f+40 f+40 f+40 68 74 99 65-¢ 65-¢ 65-e
4+6 e e e 55<e< 1,05-b+3: | 54<e< 0,97-b+4: | 53<e< 0,80-b+6:
M 2,4 2,6 3,3
e>105: e>85: e>57: 34 3,9 58
fi S[!)Efl 3 >36: a4 >32: 49 49 49 e>1,05-b+3: €>0,97-b+4: €>0,80-b+6:
9 i 35,3 42,3 49,4 e-29 e-29 e-29 3,5:b-209 3,8:b-235 4,6-b-341
f+1 f+1 f+1 e-65 e-65 e-65
f< 41: f< 49: f< 28: e<24:3,0]| es24:33 | es24:43 e< 54: e< 54: e< 53:
77 84 116 24<e< 92: | 24<es 77: | 24<e< 56: 40 48,0 79,0
f+40 f+40 f+40 72 79 101 65-e 65-e 65-e
e e e 54<e< 1,00-b+4: | 54<e< 0,93-b+4: | 53<e< 0,77-b+6:
S 2,7 2,9 3,7
e>92: e>77: e>56: 3,7 4,2 6,4
f>41: >49: >28: 49 49 49 €>1,00-b+4: €>0,93-b+4: €>0,77-b+6:
39,7 47,6 49,4 e-29 e-29 e-29 3,7-b-225 3,9-b-255 4,9-b-374
f+1 f+1 f+1 e-65 e-65 e-65
f< 50: f< 41: f< 22: es22:3,7]| es22:4,0 | e<19:5,2 e< 54: e< 53: e< 52:
85 95 134 22<es 75: | 22<e< 65: | 19<e< 56: 49 58,0 97,0
f+40 f+40 f+40 80 88 101 65-e 65-e 65-e
e e e 54<e< 0,92-b+5: | 53<e< 0,86-b+5: | 52<e< 0,72-b+7:
| 3,2 3,5 4,5
e>75: e>65: e>56: 4,3 4,9 7,6
>50: >41: >22: 49 49 49 €>0,92-b+5: €>0,86-b+5: €>0,72-b+7:
485 49,4 494 e-29 e-29 e-29 3,9-b-259 4,2-b-295 5,4-b-441
f+1 f+1 f+1 e-65 e-65 e-65

f, eand b are in mm.

Characteristic capacities:

Table D11-6

2 Angle Brackets ABR9020 per connectior

Charactetiie capacity per connection

[KN]
Nailing Rix
8 CNA4,0x60 + 4 PDPA-75 12,1

See fig. D11-4

Connector nails according to ETA-04/0013

2 angle brackets ABR9020, timber baéhmm steel beam connection — connector nail&\F pPins
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Annex D12 — ABR100

Product Name:

Alternative name
Product Name

UK France Denmark Germany
ABR100 -- -- -- --
Drawing:
90 B12x32
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A Y

a E
e ]
100

o

o

3=
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Figure D12-1 - ABR100

Material;

Standard material : S250GD + Z275 according to BBAH
Or stainless steel according to clause II-1

Nail pattern:
Beam to beam connection Beam to rigid support cciiore Beam to steel (6 mm S355) connection

PATPEND

°15 [§ ie
. Figure D12-3 Figure D12-4
E:)gure_l D.12'2 dical fl 10 nails in vertical flap 10 CNA4,0x60 nails in vertical flap
hai's In vertical flap 1 bolt in the horizontal flap 4 PDPA-75 nails in the horizontal flap

14 nails in the horizontal flap
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Modified characteristic capacities:

Table D12-1 2 angle brackets ABR100, beam to lmamection - connector screws

Kmodi = 1.18
2 Angle Brackets per connection
ABR100 Timber to timber conection with screws
Modified characteristic capacity per connection (kN)
Load Ri, « Rk = R3k
Nailing |, —ton Connector screws according to ETA-04/0013
5,0x35 5,0x40 5,0x50 5,0x35 5,0x40 5,0x50
P 11,8 15,5 - 9,6 12,2 -
Maximum
_ L 13,8 18,1 - 11,2 14,2 -
Vertical
flap:
10 screws
: M 15,8 20,7 - 12,8 16,3 -
Horizontal
flap:
14 screws
. 17,7 22,4 - 14,4 18,3 -
See fig. S
D12-2
I 21,5 25,1 - 17,6 22,4 -

Characteristic loads for CSA 5.0x50 have not beatuated. You can considered capacities for CSARGx a safe way.
Moreover, wane may not occur under the angle btacke
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Table D12-2 1 angle bracket ABR100, beam to beamextion - connector screws
1 Angle Brackets per connection - Timber to timber conection with screws
ABR100 — — : ,
Modified characteristic capacity per connection (kN)
Load Rik Rox = Rak
Nailing | 4 oton Connector screws according to ETA-04/0013
5,0x35 5,0x40 5,0x50 5,0x35 5,0x40 5,0x50
f<43: f<29:
193 247
f+ 555 f+ 555
P . 4,8 6,1 -
f>43: f>29:
84 84
f f
f<34: f<19:
222 285
f+ 555 f+ 555
19<f<26:
L 141 - 5,6 7,1 -
f+ 18
f>34: f>26:
84 84
Maximum f f
f<28: f<11:
Vertical 251 323
flap: f+ 55,5 f+ 55,5
10 screws 11<f<26:
. M 141 - 6,4 8,1 -
Horizontal f+ 18
flap: f>28: f>26:
14 screws
84 84
. f f
See fig. o ——
D12-2 =24 =7
279 361
f+ 555 f+555
7<f<26:
S 141 - 7,2 9,2 -
f+ 18
f>24: f>26:
84 84
f f
f<9: f<26:
337 141
f+ 55,5 f+ 18
9<f<26:
| 141 - 8,8 11,2 -
f+ 18
f>26: f>26:
84 84
f f

Characteristic loads for CSA5.0x50 have not beatuawed. You can considered capacities for CSAR x4 safe way.

Moreover, wane may not occur under the angle btacke
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Characteristic capacities:

Table D12-3 2 angle brackets ABR100, beam to lmamection - connector nails
haracteristi it r connection [KN
> ABR100 Characteristic capacity per connection [kN]
er connection Ruk I Rara I Rars
P Connector nails according ETA-04/0013
Nailing 4,0x40( 4,0x50] 4,0x60] 4,0x40] 4,0x50| 4,0x60|] e= ]4,0x40|4,0x50(4,0x60
Maximum 0 15,45 | 16,10 | 16,76
10+14 11,70 | 15,70 | 19,70 | 12,80 | 14,20 | 16,70 50 8,93 [ 10,38 | 10,99
See fig. 100 | 4,20 | 5,14 | 5,14
D12-2 150 | 2,15 | 2,73 | 2,94
Wane may not occur under the angle brackets.
Table D12-4 1 angle bracket ABR100, beam to beamaextion - connector nails
1 ABR100 Characteristic capacity per connection [KN]
per Rk | Roszk ¥ Rsk | Rs «
connection |Connector nails according ETA-04/0013
nailing 4,0x40]| 4,0x50 | 4,0x60| 4,0x40| 4,0x50| 4,0x60] e= |[4,0x40]| 4,0x50[ 4,0x60| 4,0x40| 4,0x50 | 4,0x60
a = 164{a = 212[a = 256 0 12,55 | 1255|1255 | 1,97 | 2,62 | 3,28
a
Maximum
20 |10,29 | 1255|1255| 3,42 | 4,56 | 5,70
nailing f +56
10+14 _ 121 6,4 7,1 8,3
See fig mn<——+ 50 | 4,43 | 5,22 | 551 | 450 | 450 | 4,50
' (f +18)xk
D12-2 mo
84 100 0,77/Kmog 1,9 | 225 | 2,25
f X kmod
150 0,29Kmod 0,65 | 0,87 | 1,09

*) the timber is prevented from rotation
Wane may not occur under the angle brackets.
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Modified characteristic capacities:

Table D12-5 ABR100, beam to rigid support conoecti
Modified characteristic capacity in [kN]
2 Angle Brackets ABR100
per connection Ry Ro/a.k Ru/s.x
load connector nails according ETA-04/0013
nailing duration |[4,0x40 4,0x50 4,0x60 |4,0x40 4,0x50 4,0x60 size 4,0x40 to 4,0x60
vertical: P 12,4 16,0 18,7 5,2 6,5 7.4 6,24 Y
10 nails L 14,5 186 21,6 6,1 7,6 8,6 7,28 *V
+ M 16,5 21,3 21,6 6,9 8,7 9,8 8,32 Y
f(t)):ijlztol\r;ltfé s 186 216 216 | 7.8 98 111 9,36 *V
| 21,6 21,6 21,6 9,5 12,0 13,5 11,44 *1)
ﬁ |:1 b *1) to be checked:
Fos Fs the bolt 1: Ryor axa = FasaX €/ b

the bolt 2: Rbolt,lat,d = F4/5,d

for Ry:  Rpoi,ax,a 2 F1,6/2

NN L@ =
Ja@zzzl@x Jq@izzlﬁw\ ® J@z i@\ and: Rys.a = Ry.q X bi(2xe)

for Ry3: Rpoit,jat,d 2 Fa/3,a/2
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Characteristic capacities:

Table D12-6 ABR100, beam to rigid support conoecti
characteristic capacity in [kN]
1 Angle Brackets ABR100
per connection Ry« Ro.« 2 *3) Rs « *3)
connector nails according ETA-04/0013
nailing size 4,0x40 to 4,0x60
2245 e [mm] | steel | timber |steel |timber
vertical: 07—’ 0 >3
10 nails PP xK g 2) ’
+ R, = min * 20 45
horizontal 449 50 4,6 9.0 4,5 8.4
1 bolt M10 Kimod 100 | os 2.3 18
150 0,3 1,5 0,6

*2) If the timber is prevented from turn away, half the capacity of 2 ABR100 can be used
the values for timber may be to use with ko4, the values for steel allways with kn,oq =1

the minimum of both are available

*3) bolt checks:
Rbolt,ax,d 2 F4 or 5,d x e/ 40

Rbott,lat,d = Fa or 5,d

L

y fﬁ I:l
s Fara F,
[~ e/ =
) £l
F\:.i ,k X k mod

Table D12-7

Rig =

Vm

Rk is the table-value, yy is always the
value for timber

o 0 0o 0o

nail- / bolt-pattern

2 angle brackets ABR100, timber beafrhm steel beam connection — connector nails ¥ piAs

2 Angle Brackets ABR100 per connection Characterigt capacity per connection
[kN]
Nailing Rik
10 CNA4,0x60 + 4 PDPA-75 215
See fig. D12-4 '

Connector nails according to ETA-04/0013
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Annex D13 — AA60280

Product Name:

Product Name

Alternative name

UK France Denmark Germany
AA60280 - -- -- -
Drawing:
40 )
8 24 8
117 T
20 (| 19}—+10 T
©2 20
2 &4 i 20 83
15 15 62
10
w21 1e] s
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20 9 8 10
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8| 24 |8
Figure D13-1 - AA60280
Material:

Standard material : S250GD + Z275 according to BBAS
Or stainless steel according to clause II-1

Nail pattern:
Beam to beam connection

A

[ K
[9)]

Figure D13-2

5 nails in vertical flap
5 nails in the horizontal flap
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Modified characteristic capacities:

AAB60280, beam to beam connection r@xipr nails

2 Angle Brackets
per connection

Characteristic capacity per connection (kN)

R1 « | Rok = Rak | Rak = Rs«
Load duration  [Connector nail according to ETA-04/0013
4,0x40 | 4,0x60 | 4,0x40 | 4,0x60 | 4,0x40 |  4,0x60
Full nailing
e< 0,40b+14: | e< 0,70b+19:
3,2 3,2
S 2,6 4,0 3,7 5,5 e> 0,40b+14: | e> 0,70b+19:
1,32b+36 2,21b+52
e-2,0 e-2,0
e< 0,40b+14: | e< 0,66b+19:
3,0 3,0
M 2,3 3,6 3.3 4,9 e> 0,40b+14: | e> 0,66b+19:
1,18b+33 1,96b+47
e-2,0 e-2,0
b and e are in mm
Rk | Rok = Rk | Rax = Rsk
Flé:) (Zgrjuf?;t?;?]zr Connector nail according to ETA-04/0013
4,0x40 4,0x60 4,0x40 4,0x60 4,0x40 4,0x60
| multiply S by 1,19 1,20 1,22 1,22 1,10 1,10
L multiply M by 0,88 0,89 0,88 0,88 0,89 0,88
P multiply M by 0,75 0,78 0,75 0,75 0,77 0,76
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Table D13-2 AA60280, beam to beam connection r&xor nails

1 Angle Bragket Characteristic capacity per connection (kN)
per connection
Rk Rok = Rsk
Load duration Purlin may rotgte
Connector nail according to ETA-04/0013
4,0x40 | 4,0x60 | 4,0x40 4,0x60
Full nailing
min:
37
P f+52 12 1,2 1,8
12 f+10
f+10
min:
43
L f+52 12 1.4 2,1
12 f+10
f+10
M 12 12 1,7 2,4
f+10 f+10
S 12 12 1,9 2,7
f+10 f+10
| 12 12 2,3 3,3
f+10 f+10

f isin mm
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Annex D14 — ABB40390

Product Name:

Alternative name

Product Name
UK France Denmark Germany

ABB40390 - - - -

ABB40390S - - - -

ABB40390S2 - - - -

Drawing:
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Figure D14-1 - ABB40390

Material:
Standard material : S250GD + Z275 according to BBAH
Or stainless steel according to clause II-1

Nail pattern:
Beam to beam connection

11 |2 110 |2
Figure D14-2 . . Figure D14-3
Minimum nailing: 3 3 Maximum nailing:
. . 4]0 o5 4]0 o5 . .
3 nails in vertical flap 3 nails in vertical flap
5 nails in the horizontal flap 3 nails in the horizontal flap
6lo @|7 6le of7
[ J [ J
8 8
9|e of 10 9|® |10
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Modified characteristic capacities:

ABB40390, beam to beam connectiompacior nails

2 Angle Brackets
per connection

Modified characteristic capacity per connection (kN)

R,k | Rok = Rk | Rax = Rsk
Load duration Connector nail according to ETA-04/0013
4,0x40 | 4,0x60 | 4,0x40 | 4,0x60 | 4,0x40 |  4,0x60
Minimum nailing: 3+3 (fig. D14-2
e<0,21b+14: | e<0,30b+15:
4,5 4,6
S 1,9 2,8 15 2,0 e>0,21b+14: | e>0,30b+15:
0,96b+48 1,38b+57
e-3,0 e-3,0
e<0,24b+16: | e<0,29b+16:
3,6 4,3
M 1,8 2,5 1.4 1.8 e>0,24b+16: | e>0,29b+16:
0,88b+46 1,26b+54
e-3,0 e-3,0
Maximum nailing: 3+5 (fig. D14-3)
e<0,32b+16: | e<0,49b+19:
4,5 4,6
S 2,7 4.4 1,8 2,5 e>0,32b+16: | e>0,49b+19:
1,46b+59 2,22b+75
e-3,0 e-3,0
e<0,37b+18: | e<0,47b+19:
3,6 4,3
M 2,4 3,9 1,6 2,2 e>0,37b+18: | e>0,47b+109:
1,34b+56 2,01b+71
e-3,0 e-3,0
b and e are in mm
Factors for other Ruk_ I Rak = Rax I Rak = Rk
load durations Connector nail according to ETA-04/0013
4,0x40 4,0x60 4,0x40 4,0x60 4,0x40 4,0x60
| multiply S by 1,15 1,00 1,22 1,22 1,10 1,06
L multiply M by 0,88 0,88 0,88 0,88 0,84 0,90
P multiply M by 0,75 0,75 0,75 0,75 0,78 0,80
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Table D14-2 ABB40390, beam to beam connectiompactor nails

1 Angle Brac_ket Modified characteristic capacity per connection (kN)
per connection
Rk Rk = Rak
Load duration Upper mem-ber may.rotate
Connector nail according to ETA-04/0013
4,0x40 | 40x60 | 4,0x40 |  4,0x60
Minimum nailing: 3+3 (fig. D14-2)
min:
24
P 14 f+ 53 0,5 0,7
f+ 53 20
f+21
min:
28
L 17 f+ 53 0,6 0,8
f+ 53 20
f+21
min:
31
M 19 f+ 53 0,7 0,9
f+ 53 20
f+21
min: min:
21 35
S f+ 53 f+ 53 0,8 1,0
20 20
f+21 f+21
min: min:
26 43
| f+ 53 f+ 53 0,9 1,2
20 20
f+21 f+21
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Table D14-3 ABB40390, beam to beam connectiompacior nails

1 Angle Bragket Modified characteristic capacity per connection (kN)
per connection
Rk Rok = Rak
Load duration Upper mem_ber may_rotate
Connector nail according to ETA-04/0013
4,0x40 | 40x60 | 4,0x40 |  4,0x60
Maximum nailing: 3+5 (fig. D14-3)
min:
28
P f+ 53 20 0,6 0,8
20 f+21
f+21
min:
33
L f+ 53 20 0,7 1,0
20 f+21
f+21
M 20 20 0,8 1,1
f+21 f+21
S 20 20 0,9 1,2
f+21 f+21
I 20 20 1,1 1,5
f+21 f+21
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Annex D15 — AE48

Product Name:

Alternative name

Product Name
UK France Denmark Germany

AE48 - EB/7048 -

Drawing:
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Figure D15-1 - AE48

Material:
Standard material : S250GD + Z275 according to BBAB
Or stainless steel according to clause II-1

Nail pattern:
Beam to beam connection
*0e °0, *o:| Figure D15-2
'o: 'o: 'o: a) Max. nailing with force I F;and K

b) Max./full nailing with force Fand R
¢) Min. nailing

..O.. ..O.. ..O..
o a _ b) c)
Beam to rigid connection . n
°Oe :o.
*0. *Oe Figure D15-3
a) Max. nailing with force I F;and K
o @ b) Max./full nailing with force Fand R
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Modified characteristic capacities:

Table D15-1

AE48 - beam to beam connection - atipneails

2 Angle Brackets
per connection

Modified characteristic capacity per connection (kN)

Rk | Rok = Ra | Rak = Rs ¢
Number of Nails |Connector nail according to ETA-04/0013
4,0x40 | 4,0x60 | 4,0x40 | 4,0x60 | 4,0x40 |  4,0x60
Load duration: S
min min
Minimum
3,6 4,9
(fig. D15-2 c) 4.2 53
2,6 4,4
Maximum a6 - 1.322+041 2,212+047
(fig. D15-2 a+h) ' ' -3, €-3,
Load duration: M
min min
Minimum
3,2 4,4
(fig. D15-2 c) 3.9 40
2,4 3,9
Maximum a0 g 1,189[:’)4-040 1,9624-046
(fig. D15-2 a+b) ’ ’ -3, €-3,
b and e are in mm
Factors for other Ruk_ I Rak = Rs I Rak = Rsik
load durations Connector nail according to ETA-04/0013
4,0x40 4,0x60 4,0x40 4,0x60 4,0x40 4,0x60
| multiply S by 1,22 1,22 1,22 1,22 1,11 1,11
L multiply M by 0,88 0,88 0,88 0,88 0,88 0,88
P multiply M by 0,75 0,75 0,75 0,75 0,77 0,77
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AE48 - beam to beam connection - atipn@ails

1 Angle Bracket
per connection

Modified characteristic capacity per connection (kN)

Number of Nails

R1.k

Purlin may rotate

Connector nail according to ETA-04/0013

(fig. D15-2 a+b)

40x40 | 40x60 |  4,0x40 4,0x60
Load duration: S
min: min:
Minimum
i 1,8 2,5
(fig. D15-2 c) 36 60
f+40 f+40
i 25 25
Maximum = ]
(fig. D15-2 a+b) 13 13 1,8 2,7
Load duration: M
min: min:
Minimum
i 1,6 2,2
(fig. D15-2 c) 32 53
+40 f+40
; 25 25
M =2 as]
aximum 13 = e 2a

b and e are in mm

Factors for other
load durations

Rk

Purlin may rotate

Connector nail according to ETA-04/0013

4,0x40 4,0x60 4,0x40 4,060
I multiply S by 1,00 1,00 1,22 1,22
L multiply M by 0,88 0,88 0,88 0,88
P multiply M by 0,75 0,75 0,75 0,75
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Table D15-3 AEA48, beam to rigid support connecticonnector nails

2 Angle Brackets

. Modified characteristic capacity per connection (kN)
per connection

Number of Nails in

vertical flap / 1 bolt = tRlvk - I Fé%i_l;\zoz?e);ls Rak = Rs
; . onnector nail according to -
in horizontal fla|
P | 4,0x40 | 4,0x60 | 4,0x40 | 4,0x60 | 4,0x40 |  4,0x60

Load duration: S

6.6 10.6 6,28b+76 6.28b+76
Maximum e-3,0 e-3,0
(fig. D15-3 a+h) 1,9 3,2
12,6 12,6 max: max:
4,2 4,9

Load duration: M

5,9 9,5 5,95b+73 6,28b+76
Maximum e-3,0 e-3,0
) 1,7 2,8 ’ ’
(fig. D15-3 a+b)
11,9 12,6 max: max:
3,9 3,9

b and e are in mm
When the purlin has a wane on the side towards the Angle Bracket the value in the grey square
is valid.

Factors for other Rik : I Rak = Ra I Rak = Rk
load durations Connector nail according to ETA-04/0013
4,0x40 4,0x60 4,0x40 4,0x60 4,0x40 4,0x60
. 1,22 1,00
| multiply S by 1.00 1.00 1,22 1,22 1,00 1,00
. 0,88 0,87
L multiply M by 0.88 1,00 0,88 0,88 0,88 0,90
P multiply M by  |—2:/2 €1 0,75 0,75 0,76 0,78
0,88 1,00
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Table D15-4 AE48, beam to rigid support connectioconnector nails

1 Angle Bracket

. Modified characteristic capacity per connection (kN)
per connection

Number of Nails in bul Rik Rak = Ra
vertical flap / 1 bolt = n ur I'rl] may rdo.tatet STNIE
. . onnector nail according to -
in horizontal fla
P 4,0x40 | 4,0x60 | 4,0x40 4,0x60

Load duration: S

Maximum 20 20
(fig. D15-3 a+b) f+9 f+9 1,0 1,6

Load duration: M

Maximum 20 20
) = = 0,9 1,4
(fig. D15-3 a+b) f+9 f+9
fis in mm
Factors for other Connector nail :clc’:i;rding to ETA 04|1/0013 Rk = R
load durations 4,0x40 4,0x60 4,0x40 4,0%60
| multiply S by 1,00 1,00 1,22 1,22
L multiply M by 1,00 1,00 0,88 0,88
P multiply M by 1,00 1,00 0,75 0,75
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Annex D16 — AE76

Product Name:

Product Name

Alternative name

UK

France

Denmark Germany

AE76

EB/7076

Drawing:

Material:
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Figure D16-1 - AE76

Standard material : S250GD + Z275 according to BBAB

Or stainless steel according to clause II-1

Nail pattern:

Beam to beam connection
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Beam to rigid connection

Figure D16-2

a) Max. nailing with force i, F;and i
*o0 b°| b) Max. nailing with force Fand K
:.’Oo.: ¢) Min. nailing with Force I Fyand

d) Min. nailing with Force Fand R
.:?' °
d)
Figure D16-3

a) Max. nailing with force i, F;and i
b) Max. nailing with force Fand R
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Modified characteristic capacities:

AE76 - beam to beam connection - atipn@ails

2 Angle Brackets
per connection

Modified characteristic capacity per connection (kN)

Ry k | Rox = Rak | Rak = Rs
Number of Nails [Connector nail according to ETA-04/0013
4,0x40 | 4,0x60 | 4,0x40 | 4,0x60 |  4,0x40 4,0x60
Load duration: S
min min
3,7 6,2
Minimum
(fig. D16-2 c+d) 9.5 13,8
53 8,8 8,6 9,4
3,8 6,2 2,65b+105 4,41b+117
Maximum e-3,0 e-3,0
) 10,6 15,6 ’ ’
(fig. D16-2 a+b)
53 8,8
Load duration: M
min min
3,3 5,5
Minimum
(fig. D16-2 c+d) 8.4 12,2
4,7 7,8 8,1 8,1
3,3 5,5 2,35b+102 3,92b+113
Maximum e-3,0 e-3,0
i 9,4 13,9 ’ ’
(fig. D16-2 a+b)
4,7 7,8

b and e are in mm

When the purlin has a wane on the side towards the Angle Bracket the value in the grey square

is valid.
Factors for other Ruk : I Rak = Ra I Rak = Rsk
load durations Connector nail according to ETA-04/0013
4,0x40 4,0x60 4,0x40 4,0x60 4,0x40 4,0x60
I multiply S by 1,22 1,22 1,22 1,22 1,11 1,11
L multiply M by 0,88 0,88 0,88 0,88 0,89 0,89
P multiply M by 0,75 0,75 0,75 0,75 0,79 0,77
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AE76 - beam to beam connection - atiobneails

per connection

1 Angle Bracket

Modified characteristic capacity per connection (kN)

Rk Rok = Rak
Number of Nails PUI’|I!’1 may rqtate
Connector nail according to ETA-04/0013
4,0x40 | 4,0x60 | 4,0x40 4,0x60
Load duration: S
min: min:
Mini
(fig STQSTM) 53 104 4.8 6.9
’ f+40 f+40
. 35 35
Maximum — —
(fig. D16-2 a+b) f+8,5 f+8,5 5,3 7,8
Load duration: M
min: min:
Minimum
i 56 93 4,2 6,1
. -2 c+ = =
(fig. D16-2 c+d) f+40 £+40
: 35 35
Maximum — —
(fig. D16-2 a+b) f+8,5 8.5 47 7.0
fis in mm
Rix Rok = Rak
Factors for other Purlin may rotate
load durations [Connector nail according to ETA-04/0013
4,0x40 4,0x60 4,0x40 4,0x60
| multiply S by 1,00 1,00 1,22 1,22
L multiply M by 0,88 0,88 0,88 0,88
P multiply M by 0,75 0,75 0,75 0,75
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AE76 - beam to rigid support connectieonnector nails

2 Angle Brackets
per connection

Modified characteristic capacity per connection (kN)

Number of Nails in

vertical flap / 1 bolt Connecto?lﬁ;il according to Esz/:ozzgls R = R
in horizontal fl |
N NOMZOMATTAD 14 oxa0 | 4,0x60 | 4,0x40 | 4,0x60 | 4,0x40 |  4,0x60
Load duration: S
7,2 11,7 8,41b+145 8,41b+145
Maximum e-3.0 e-3.0
6,8 10,6 ’ ’
(fig. D16-3)
16,8 16,8 max: max:
8,6 8,6
Load duration: M
6,4 10,5 8,41b+145 8,41b+145
Maximum e-3,0 e-3,0
6,1 9,4 ! !
(fig. D16-3)
16,8 16,8 max: max:
8,1 8,1
b and e are in mm
Factors for other Ruk : I Rak = Ra I Rak = Rs
load durations Connector nail according to ETA-04/0013
4,0x40 4,0x60 4,0x40 4,0x60 4,0x40 4,0x60
| multiply S by 1,00 1,00 1,22 1,22 1,00 1,00
L multiply M by 0,95 1,00 0,88 0,88 0,94 0,94
P multiply M by 0,81 1,00 0,75 0,75 0,82 0,87
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AE76 - beam to rigid support connetti@onnector nails

1 Angle Bracket
per connection

Modified characteristic capacity per connection (kN)

Number of Nails in bul Rik Rak = Rk
vertical flap / 1 bolt c n ur |_r|1 may r(thatet ETA 0410013
. . onnector nail according to -
h tal fl
In norizontal flap 40x40 | 4,0x60 4,0x40 4,060
Load duration: S
Maximum 34 34 34 53
(fig. D16-3) +5 +5 ’ '
Load duration: M
Maximum 34 34
— — 3,0 4,7
(fig. D16-3) +5 +5
fis in mm
Factors for other _Rik I Rox = Rk
load durations Connector nail according to ETA-04/0013
4,0x40 4,0x60 4,0x40 4,0x60
| multiply S by 1,00 1,00 1,22 1,22
L multiply M by 1,00 1,00 0,88 0,88
P multiply M by 1,00 1,00 0,75 0,75
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Annex D17 — AE116

Product Name:

Alternative name

Product Name
UK France Denmark Germany
AE116 - - - -
. 116 ,
. 124 34 34 24
Drawing: —F + +—
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Figure D17-1 - AE116
Material:

Standard material : S250GD + Z275 according to BBAS
Or stainless steel according to clause II-1

Nail pattern:
Beam to beam connection
0009 [Sried  [Siiodl 0ol STl
o:oooo: o:oo.o: o:oooo: o:oo.oi :Qz{:}i’
< =2 A
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e o o e o o e o o e o o & & &
a) b) c) d) e)
Figure D17-2
a) Max. nailing with force I F;and K
b) Max. nailing with force Fand R
¢) Min. nailing with force k F,and
d) Min. nailing with force Fand R
e) Nailing with force kg
Beam to rigid connection
°C ° e 00 *3* . 0. Figure D17-3
TeD L ce0 T a) Max. nailing with force F; F; and fs
°o° * * b) Max. nailing with force Fand &

(©)°(0) (©)°(0)

a) b)
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Modified characteristic capacities:

Table D17-1

AE116 - beam to beam connection - &chon nails

2 Angle Brackets
per connection

Modified characteristic capacity per connection (kN)

Rk | Rok = Rak | Rax = Rsx
Number of Nails |Connector nail according to ETA-04/0013
4,0x40 | 4,0x60 | 4,0x40 | 4,0x60 | 4,0x40 | 4,0x60
Load duration: S
min: min:
Minimum
i 15,0 20,4
(fig. D17-2 c+d) 11.4 12.8
53 8,8
Maximum 7o . 2,652+(:)L45 4,41b3+c:)LS7
(fig. D17-2 a+b) ’ ’ -3, -3,
Load duration: M
min min
Minimum
i 13,3 18,2
-2 c+
(fig. D17-2 c+d) 10,1 12.1
4,7 7,8
Maximum 15,3 21,3 2'35?0143 3,92b3+01 >
(fig. D17-2 a+b) : : -3, -3,
b and e are in mm
Factors for other Rik : I Rok = Rak I Rak = Rei
. Connector nail according to ETA-04/0013
load durations
4,0x40 4,0x60 4,0x40 4,0x60 4,0x40 4,0x60
| multiply S by 1,22 1,22 1,22 1,22 1,12 1,14
L multiply M by 0,88 0,88 0,88 0,88 0,88 0,89
P multiply M by 0,75 0,75 0,75 0,75 0,75 0,78
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AE116 - beam to beam connection - &chon nails

1 Angle Bracket
per connection

Modified characteristic capacity per connection (kN)

Rk Rok = Rak
Number of Nails Pur_Iln may r_otate
Connector nail according to ETA-04/0013
4,0x40 | 4,0x60 | 4,0x40 4,0x60
Load duration: S
min:
Minimum
i 71 7.5 10,2
. -2 c+ —
(fig. D17-2 c+d) 440
42
f+13
. 42
Maximum —
(fig. D17-2 a+b) 13 8.6 12,0
Load duration: M
min: min:
Mini
(fig [;ng;r:m) b4 106 6.6 91
’ f+40 f+40
. 42 42
Maximum — —
(fig. D17-2 a+b) f+13 f+13 7,6 10,6
fis in mm
Rk Rok = Rak
Factors for other Purlin may rotate
load durations |Connector nail according to ETA-04/0013
4,0x40 4,0x60 4,0x40 4,0x60
| multiply S by 1,00 1,00 1,22 1,22
L multiply M by 0,88 0,88 0,88 0,88
P multiply M by 0,75 0,75 0,75 0,75
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AE116 - beam to rigid support conretti connector nails

2 Angle Brackets
per connection

Modified characteristic capacity per connection (kN)

Number of Nails in

vertical flap / 2 bolts Connector nzliikaccording to ETA 04;_\2)2(';(13T o ™ Pl
inhorizontal flap |77 5,40 | 4.0x60 | 4.0x40 | 4,0x60 4,040 4,0%60
Load duration: S
min: min;
8,4 13,8
Maximum 12,8 12,8
(fig. D17-3) 23,0 258
22,6 28,1 11,3b+206 | 14,0b+225
e-3,0 e-3,0
Load duration: M
min: min:
7,5 12,3
Maximum 12,1 12,1
(fig. D17-3) 20,4 22:8
20,2 28,1 10,1b+197 | 14,0b+225
e-3,0 e-3,0

b and e are in mm

When the purlin has a wane on the side towards the Angle Bracket the value in the grey square is

valid.
Factors for other Rl_'k : I Rok = Ray Rax = Reyk
load durations Connector nail according to ETA-04/0013
4,0x40 4,0x60 4,0x40 4,0x60 4,0x40 4,0x60
. 1,22 1,22
I multiply S by 107 1,00 1,22 1,22 1,11 1,00
. 0,88 0,88
L multiply M by 0.88 0.95 0,88 0,88 0,89 0,94
P multiply M by 005 0,75 0,75 0,75 0,77 0,83
0,75 0,82
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AE116 - beam to rigid support conregcti connector nails

1 Angle Bracket
per connection

Modified characteristic capacity per connection (kN)

Number of Nails in bul Ruk Rok = Rak
vertical flap / 2 bolts Connector nuarilmacr:;:acl){dri(r)\tgatti ETA-04/0013
in horizontal fla :
P 4,0x40 | 4,0x60 | 4,0x40 4,0x60
Load duration: S
Maximum 42 42
— — 11,5 12,8
(fig. D17-3) +9 f+9 ’ '
Load duration: M
Maximum 42 42
— — 10,2 11,4
(fig. D17-3) f+9 f+9
b and e are in mm
Rk Rok = Rak
Factors for other Purlin may rotate
load durations |Connector nail according to ETA-04/0013
4,0x40 4,0x60 4,0x40 4,0x60
| multiply S by 1,00 1,00 1,22 1,22
L multiply M by 1,00 1,00 0,88 0,88
P multiply M by 1,00 1,00 0,75 0,75
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Table D17-5 AE116 - ridge beam to rafter connactioonnector nails

Compre

2 Angle Brac!<ets Modified characteristic capacity per connection
per connection
Load duration: | Re .. on one rafter RSymmet-rlcz:)In Height heontact Of CcOntact area
' 8 singlesided 6.symmetrical between rafter and ridge beam
each of two rafters
Roof pitCh bridgebeam [mm]
a [] 80 | 90 | 100 | 120 >80 80 | 90 | 100 | 120
Rﬁ,singlesided [kN Rs symmetrical [kN] hcontact [m m]

0 4,5 4,6 4,6 4,6 2,7 0 0 0 0

5 4,6 4,6 4,6 4,7 2,7 3 4 4 5

10 4,6 4,6 4,7 4,7 2,7 7 8 9 11

15 4,7 4,7 4,7 4,7 2,8 11 12 13 16

20 4,7 4,7 4,7 4,7 2,9 15 16 18 22

25 4,7 4,8 4,8 4,8 3,0 19 21 23 28

30 4,8 4,8 4,8 4,8 31 23 26 29 35

35 4,8 4,8 4,8 4,8 3,3 28 32 35 42

40 4,9 4,9 4,9 4,9 3,5 34 38 42 50

45 4,9 4,9 4,9 4,9 3,8 40 45 50 60

Same roof pitch at both side of the roof
Connector nail according to ETA-04/0013 4,0x40 in rafter and 4,0x60 in ridge beam

The capacities in the table are for Instant load duration, the capacities for other load durations are found

by multiplication by the factor c

Factor c for other P L M S
load durations 0,55 0,64 0,73 0,82
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Combined symmetrical and single sided forces
For a combination of symmetrical and single sidel| the load carrying capacity is found from thiéofving criteria:

F F

6,symmetrich 6,singleside <1

Rﬁ,symmetricad Re,singlesidei,d

Combined symmetrical and single sided and tensimef
For a combination of symmetrical, single sided éoand tension in a rafter, the load carrying capasifound from the
following criteria:

I:6,symmetriclal + FG,singIesideI + Ftension R)OS@) Sl

Rﬁ,symmetricad Re,singlesidei,d IQ[ensiond

Where: R, <., = 13L& kN, where c is the load duration factor.

Compression
The compressive force in the rafter is decompos¢al a vertical force,F

compressin
F [(tos@).

compressin

The compressive force on the side of the ridge beansist of contributions from both the rafter leddn tension,
F [€os@) and from the rafter loaded in compressieg,,,, cssio [LOS@) . The ridge beam must be checked for the

tension
compressive force acting perpendicular to the grain
The maximum force considering the capacity perpandi to the grain is found from the following e&psion:

_ brafter bridgebeam
Rc,90,k - fc,90,k 2’38_ 250 1+ 6b |:ﬁ)rafter |:ﬂ’]contact

rafter
Where:
f. 90k =Characteristic compression strength perpendicalére grain of ridge beam

b

rafter

= width of raftermm]
B idgepeam = Width of ridge beanfmm]
h..ace = height of contact area between rafter and ridgenbeae table above

[$in(@) and a horizontal force

The capacity of the connection is verified from tbowing criteria:
(F Ftension) R)OS@) < |Rc,90,k

-+
mpression
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Annex D18 — AG40312, AG40412, AG40314 and AG40414

Product Name

Alternative name

UK France Denmark Germany
AG40312 -- EB/7312 -- --
AG40412 -- -- -- --
AG40314 -- -- -- --
AG40414 -- -- -- --
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Figure D18-1 - AG40312/AG40412 (3 and 4 mm) and4A&L4/AG40414 (3 and 4 mm)

Material:

Standard material : S250GD + Z275 according to BB45 — 3 mm
Or stainless steel according to clause IlI-1

Nail pattern:

Beam to beam and beam to column connection
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Figure D18-2
a) Beam to beam nailing for AG40312 and AG40412
b) Beam to column nailing for AG40312 and AG40412
¢) Beam to beam nailing for AG40314 and AG40414
d) Beam to column nailing for AG40314 and AG40414
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Beam to rigid connection

Figure D18-3
a) Beam to rigid support nailing for AG40412
b) Column to rigid support nailing for AG40412
¢) Beam to rigid support nailing for AG40414
d) Column to rigid support nailing for AG40414

Modified characteristic capacities:

Table D18-1

AG40312 and AG40314 — beam/colummaonbconnection - connector nails

2 Angle Brackets
per connection

Modified characteristic capacity per connection (kN)

Rk | Rok = Rak | Rax = Rsk
Load duration Connector nail according to ETA-04/0013
4,0x40 | 4,0x60 | 4,0x40 | 4,0x60 | 4,0x40 |  4,0x60
Beam/beam: 4+4 (fig. D18-2 a+c)
Beam/Column: 4+4 (fig. D18-2 b+d
e<0,29b+15 e<0,43b+18
4,6 4,6
S 2,7 3,9 3,0 4,5 e>0,29b+15 e>0,43b+18
1,32b+56 1,96b+70
e-3,0 e-3,0
e<0,27b+15 e<0,42b+18
4,3 4,3
M 2,4 3,6 2,6 4,0 e>0,27b+15 e>0,42b+18
1,18b+52 1,80b+66
e-3,0 e-3,0
b and e are in mm
Factors for other Rik I Rok = R I Rak = Rsk
load durations Connector nail according to ETA-04/0013
4,0x40 4,0x60 4,0x40 4,0x60 4,0x40 4,0x60
| multiply S by 1,19 1,16 1,22 1,22 1,11 1,11
L multiply M by 0,88 0,91 0,88 0,88 0,88 0,92
P multiply M by 0,75 0,81 0,75 0,75 0,78 0,83
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Table D18-2 AG40312 and AG40314 — beam/colummeaonbconnection - connector nails

1 Angle Brac_ket Modified characteristic capacity per connection (kN)
per connection
Rk Rz = Rak
Load duration PUI’.|II’] may r'otate
Connector nail according to ETA-04/0013
4,0x40 | 4,0x60 | 4,0x40 4,0x60
Beam/beam: 4+4 (fig. D18-2 a+c)
Beam/Column: 4+4 (fig. D18-2 b+d)
min:
55
= f+ 81 20 1,0 1,4
20 f+ 19
f+19
L 20 20 1,2 1,7
f+19 f+ 19
M 20 20 1,3 1,9
f+ 19 f+ 19
S 20 20 1,5 2,1
f+ 19 f+ 19
I 20 20 1,8 2,6
f+ 19 f+ 19

fis in mm
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AG40412 and AG40414 — beam/colummaonbconnection - connector nails

2 Angle Brackets
per connection

Modified characteristic capacity per connection (kN)

Rk | Rak = Rsx | Rax = Rsk
Load duration Connector nail according to ETA-04/0013
4,0x40 | 4,0x60 | 4,0x40 | 4,0x60 | 4,0x40 | 4,0x60
Beam/beam: 4+4 (fig. D18-2 a+c)
Beam/Column: 4+4 (fig. D18-2 b+d)
e< 0,22b+16 | e<0,36b+19
6,1 6,1
S 2,7 4,4 2,9 4,0 e>0,22b+16 | e>0,36b+19
1,32b+76 2,21b+96
e-4,0 e-4,0
€< 0,20b+16 | e<0,34b+19
5,75 5,75
M 2,4 3,9 2,6 3,5 e>0,20b+16 | e>0,34b+19
1,18b+73 1,96b+90
e-4,0 e-4,0
fare in mm
Factors for other Ru . I Rak = Ra I Rk = Roi
load durations Connector nail according to ETA-04/0013
4,0x40 4,0x60 4,0x40 4,0x60 4,0x40 4,0x60
I multiply S by 1,22 1,22 1,22 1,22 1,10 1,10
L multiply M by 0,88 0,88 0,88 0,88 0,85 0,89
P multiply M by 0,75 0,75 0,75 0,75 0,65 0,78




Page 124 of 260 of European Technical ApprovaEIA-06/0106
Table D18-4 AG40412 and AG40414 — beam/colummaonbconnection - connector nails

1 Angle Bracket
per connection

Modified characteristic capacity per connection (kN)

Load duration

Rk

Purlin may rotate

Rok = Rax

Connector nail according to ETA-04/0013

4,0x40 |

4,0x60

4,0x40

4,0x60

Beam/beam: 4+4 (fig. D18-2 a+c)

Beam/Column: 4+4 (fig. D18-2 b+d)

min: min:
55 91
P f+ 82 f+ 82 1,0 1,3
35 35,0
f+ 20 f+ 20
min: min:
64 106
L f+ 82 f+ 82 1,1 1,6
35 35,0
f+ 20 f+ 20
min: min:
73 122
M f+ 82 f+ 82 1,3 1,8
35 35
f+ 20 f+ 20
min:
82
S f+ 82 35 1,5 2,0
35 f+ 20
f+ 20
min:
100,0
| f+ 82 35 1,8 2,4
35,0 f+ 20
f+ 20

fis in mm.
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AG40412 and AG40414 — beam/columigid support connection - connector nails/bolt

2 Angle Brackets
per connection

Modified characteristic capacity per connection (kN)

Rk | Rak = Rsx Rax = Rsk
Load duration Connector nail according to ETA-04/0013
4,0x40 | 4,0x60 | 4,0x40 4,0x60 4,0x40 4,0x60
Beam/rigid support: 4+1 (fig. D18-3 a+c)
Column/rigid support: 4+1 (fig. D18-3 b+d)

4,1b+61 4,1b+61

e-4,0 e-4,0

S 8,1 8,1 1,0 1,0

max: max:

6,1 6,1
4,1b+61 4,1b+61

e-4,0 e-4,0

M 8,1 8,1 0,8 1,0
max: max:
5,7 5,7
b and e are in mm
Factors for other Ru . I Rok = Ra Rai = Rsk
load durations Connector nail according to ETA-04/0013

4,0x40 4,0x60 4,0x40 4,0x60 4,0x40 4,0x60

| multiply S by 1,00 1,00 1,00 1,00 1,00 1,00

L multiply M by 0,91 1,00 1,00 1,00 0,86 0,95

P multiply M by 0,78 1,00 0,75 1,00 0,67 0,88

Connection with bolt

The characteristic withdrawal capacity of the Imoltst be at least 10 kN. If the capacity is smatles,load carrying
capacity of the connection is reduced proportignall
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Table D18-6 AG40412 and AG40414 — beam/columigid support - connector nails/bolt

1 Angle Brac_ket Modified characteristic capacity per connection (kN)
per connection
Rak Rok = Rk
Load duration Pu.rlln may 'rotate
Connector nail according to ETA-04/0013
4,0x40 | 4,0x60 | 4,0x40 4,0x60
Beam/rigid support: 4+1 (fig. D18-3 a+c)
Column/rigid support: 4+1 (fig. D18-3 b+d)
min: min:
a7 a7
S +7 f+7 0,5 0,5
148 148
+67 f+67
min: min:
47 47
M +7 f+7 0,4 0,5
148 148
+67 f+67
fis in mm
Rak Rok = Rk
Factors for other Purlin may rotate
load durations |Connector nail according to ETA-04/0013
4,0x40 4,0x60 4,0x40 4,0x60
| multiply S by 1,00 1,00 1,00 1,00
L multiply M by 1,00 1,00 1,00 1,00
P multiply M by 1,00 1,00 0,75 1,00

Connection with bolt
The characteristic withdrawal capacity of the lmolist be at least 10 kN. If the capacity is smatlez,load carrying
capacity of the connection is reduced proportignall
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Annex D19 — AH9035

Product Name;

Alternative name

Product Name

UK France Denmark Germany
AH9035 - - - --
Drawing:
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Figure D19-1 — AH9035
Material:

Standard material : S250GD + Z275 according to BBAB
Or stainless steel according to clause IlI-1

Nail pattern:
Beam to concrete connection

. Figure D19-2
*o Beam to concrete connection
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Modified characteristic capacities:

Table D19-1 AH9035 - beam to concrete connecticonnector nails/bolt

1 Angle Brac_ket Modified characteristic capacity per connection (kN)
per connection

5 nails in vertical flap

Connector nail according to ETA-04/0013

1 M8 bolt in horizontal flap 4,0x40 4,0x60
(1,43+(n-2)-1,64)-c (2,25+(n-2)-2,13)-c
1,9 1,9
I (3,09+(n-2)-1,64)-c (4,10+(n-2)-2,13)-c
Ry k= min: 4.0 40

0,32-Fy,,+0,91
0, 19. Fanchor,concrete"'o’ 54

When the purlin has a wane on the side towards the Angle Bracket the value in the grey square is valid.

The capacities in the table are for short load duration, the capacities for other load durations are found
by multiplication by the factor c

Factor c for other P L M S |
load durations 0,67 0,78 0,89 1,00 1,22

Connection with bolt
To achieve maximum capacity of the connector, treacteristic anchoring strength of the concretstrbe at least 16,3

kN and the characteristic capacity of the bolt nagsat least 13,2 kN (which is achieved with a bbljuality 4.6).



Page 129 of 260 of European Technical ApprovaEIA-06/0106

Annex D20 — AJ60416

Product Name;

Product Name

Alternative name

UK France Denmark Germany
AJ60416 - - -- -
Drawing:
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Figure D20-1 — AJ60416
Material:
Standard material : S250GD + Z275 according to BB4B
Or stainless steel according to clause II-1
Nail pattern:
Beam to beam connection
Figure D20-2

Beam to beam connection
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Modified characteristic capacities:

Table D20-1 AJ60416 - beam to beam connectioma&ctor nails

2 Angle Brackets Modified characteristic capacity per connection (kN)
per connection
Ruk | Rak = Rak | Rux = Rsx
Load duration Connector nail according to ETA-04/0013: Full nailing.
Vertical flap: 8 CNA4,0x40 - Horizontal flap: 7 CNA4,0x60
min:
8,9
S 10,2 7,0
5,11b+107
e-4,0
min:
7,1
M 9,3 6,2
4,65b+103
e-4,0
b and e are in mm
Factors for other Ry« | Rox = Rax | Rax = Rs
load durations Connector nail according to ETA-04/0013: Full nailing.
Vertical flap: 8 CNA4,0x40 - Horizontal flap: 7 CNA4,0x60
I multiply S by 1,18 1,22 1,14
L multiply M by 0,90 0,88 0,85
P multiply M by 0,80 0,75 0,79

Table D20-2 AJ60416 - beam to beam connectioma&ctor nails
1 Angle Bracket
per connection

Modified characteristic capacity per connection (kN)

Rk Rok = Rsk Rak Rs k
Purlin may rotate

Load durati
oad duration Connector nail according to ETA-04/0013: Full nailing.

Vertical flap: 8 CNA4,0x40 - Horizontal flap: 7 CNA4,0x60

min: min: min:
205 6,0 2,8
f+74
S 55 3,5 109
f 53,1 114-e
53.1 e-2,0 4,6(b+2,0)
f+12 e
min: min: min:
182,0 5,6 2,6
f+74
M 50,0 3.1 %
f 53,1 114-e
53,1 e-2,0 4,2(b+2,0)
f+12 e
f, e and b are in mm
Ry k Rox = Rak Ra.x Rs «
Factors for other Purlin may rotate

load durations Connector nail according to ETA-04/0013: Full nailing.
Vertical flap: 8 CNA4,0x40 - Horizontal flap: 7 CNA4,0x60

I multiply S by 1,00 1,22 1,00 1,14
L multiply M by 0,88 0,88 0,95 0,88
P multiply M by 0,75 0,75 0,88 0,75
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Annex D21 — AJ80416

Product Name:

Alternative name
Product Name

UK France Denmark Germany
AJB80416 - - -- -
Drawing:
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Figure D21-1 — AJ80416
Material:

Standard material : S250GD + Z275 according to BBAB
Or stainless steel according to clause IlI-1

Nail pattern:
Beam to beam connection
[ ] ..
. Figure D21-2
o o Beam to beam connection
.. [ )
o 000
o 00
[ ) [ ]
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Modified characteristic capacities:

Table D21-1 AJ80416 - beam to beam connectioma&ctor nails

2 Angle Brackets Modified characteristic capacity per connection (kN)
per connection
Rk | Rok = Rak | Rak = Rs«
Load duration Connector nail according to ETA-04/0013: Full nailing.
Vertical flap: 11 CNA4,0x40 - Horizontal flap: 9 CNA4,0x60
min:
12,4
S 14,0 9,0

7,02b+144

e-4,0

min:

11,7

M 12,8 8,0

6,39b+139

e-4,0

b and e are in mm
Ry | Rok = Rak | Rsk = Rs
Fic;tgrglj?;t?;:zr Connector nail according to ETA-04/0013: Full nailing.
Vertical flap: 11 CNA4,0x40 - Horizontal flap: 9 CNA4,0x60

I multiply S by 1,18 1,22 1,11

L multiply M by 0,90 0,88 0,86

P multiply M by 0,80 0,75 0,65

Table D21-2 AJB0416 - beam to beam connectiomrector nails

1 Angle Brac_ket Modified characteristic capacity per connection (kN)
per connection
Rik Rok = Rak Ra.k Rs k
. Purlin may rotate
Load duration Connector nail according to ETA-04/0013: Full nailing.
Vertical flap: 11 CNA4,0x40 - Horizontal flap: 9 CNA4,0x60
min: min: min:
274 8,0 3,7
f+74
S 83 4,5 163
f 70,8 121-e
70.8 e-2,0 6.3(b+2,0)
f+12 e
min: min: min:
243 7,5 3,5
f+74
M 74 4,0 145
f 70,8 121-e
70.8 e-2,0 5,7(b+2,0)
f+12 e
f, e and b are in mm
Rk Rok = Rak Rak Rs k
Factors for other | Purlin may rotate
load durations Connector nail according to ETA-04/0013: Full nailing.
Vertical flap: 11 CNA4,0x40 - Horizontal flap: 9 CNA4,0x60
| multiply S by 1,00 1,22 1,00 1,14
L multiply M by 0,88 0,88 0,93 0,88
P multiply M by 0,75 0,75 0,87 0,75
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Annex D22 — AJ99416

Product Name:

Alternative name

Product Name
UK France Denmark Germany

AJ99416 - - - -

Drawing:
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Figure D22-1 — AJ99416

80

Material:
Standard material: S250GD + Z275 according to EBA80
Or stainless steel according to clause II-1

Nail pattern:
Beam to beam connection
[ ] [ ] [ ]
° o o Figure D22-2
e o o Beam to beam connection
[ ) [ ] [ )
o 06000
o 0 00
[ ] [ ]
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Modified characteristic capacities:

Table D22-1 AJ99416 - beam to beam connectioma&ctor nails

2 Angle Brac!<ets Modified characteristic capacity per connection (kN)
per connection

Ry k | Rok = Rak | Rak = Rs

Load duration Connector nail according to ETA-04/0013: Full nailing.
Vertical flap: 12 CNA4,0x40 - Horizontal flap: 11 CNA4,0x60

min:

13,1

S 17,9 11,7

8,93b+181

e-4,0

min:

10,9

M 15,9 10,4

7,93b+174

e-4,0

b and e are in mm

Rk | Rok = Rak | Rak = Rsk

Fﬁggrjuf?;t?;zzr Connector nail according to ETA-04/0013: Full nailing.
Vertical flap: 12 CNA4,0x40 - Horizontal flap: 11 CNA4,0x60

| multiply S by 1,18 1,22 1,14

L multiply M by 0,88 0,88 0,88

P multiply M by 0,75 0,75 0,77

Table D22-2 AJ99416 - beam to beam connectiomrector nails

1 Angle Bragket Modified characteristic capacity per connection (kN)
per connection
Rk Rok = Rak Rax Rs «
. Purlin may rotate
Load duration Connector nail according to ETA-04/0013: Full nailing.
Vertical flap: 12 CNA4,0x40 - Horizontal flap: 11 CNA4,0x60
min: min: min:
342 10,0 4,7
f+74 163
S 89 59 114-e
f+12 89
83 e-2,0 8,0(b+2,0)
f e
min: min: min:
304 9,4 4,3
f+74 145
M 89 52 114-e
f+12 89
74 e-2,0 7,1(b+2,0)
f e
f, e and b are in mm
Rk Rok = Rak Rax Rs «
Factors for other| Purlin may rotate
load durations Connector nail according to ETA-04/0013: Full nailing.
Vertical flap: 12 CNA4,0x40 - Horizontal flap: 11 CNA4,0x60
| multiply S by 1,00 1,22 1,00 1,13
L multiply M by 0,88 0,88 0,94 0,88
P multiply M by 0,75 0,75 0,87 0,75
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Annex D23 — Knight brackets

Product Name;

Alternative name
Product Name
UK France Denmark Germany
KNAG90 -- ECH90/19090 -- --
KNAG130 -- ECH125/19130 -- --
KNAG170 -- ECH160/19170 -- --
KNAG210 -- ECH200/19210 -- -
Drawing:
—
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Figure D23-1 — KNAG 90, 130, 170 and 210
Material:

Standard material: S250GD + Z275 according to EBAE0
Or stainless steel according to clause IlI-1
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Nail pattern:
Beam to beam connection

It is possible to make connections with a kniglatdket and one or two joist anchor.

TF1
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0O 0 o 0 0o o

17,6
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Figure D23-4

Dimensioned drawing of a
joist anchor and nail pattern
(full nailing)
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Figure D23-2
Beam to beam connection
Full nailing

Figure D23-3
Typical connection with a knigt

bracket nd a joist anch
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Modified characteristic capacities:

One knight bracket per connection
Acting forces

F1 Lifting force acting in the central axis of thegia bracket but in a distance f from the vertid¢ab fof
the knight bracket
F, Lateral force acting in the beam direction perpeudr to the vertical flap elevated e above thambe

directed towards the knight brackets vertical flap

One knight bracket and one or two joist anchorsqrnection

Acting forces

F1 Lifting force acting in the central axis of thei¢ght bracket

F, Lateral force acting in the beam direction perpeuidr to the vertical flap elevated e above thanbe
directed towards the knight brackets vertical flap

Wane
Wane is not allowed under the knight bracket.
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Table D23-1 KNAG - beam to beam connection - ccion@ails
1 Knight Bracket per connection Modified characteristic capacity per connection
Bracket type Rik R k
f < 36: 201 e<l7: 14,9-0,314e
36+f
90 17<e< 133: 164
>36: 74 e
f 133<e: 77
e-70
f<52: 475 e<41: 19,1-0,232e
94+f
41<e< 176: 392
130 >52: 168 e
f 176<e: 181
e-94
f<75: 777 e< 70: 23,4-0,198e
128+f
70<e< 222: 672
170 >75: 277 e
f 222<e: 297
e-124
f<99: 1183 e< 89: 27,7-0,182e
169+f
210 89<ex< 289: 1026
>99: 438 e
f 289<e: 486
e-152

e and fare in mm

Connector nails according to ETA-04/0013 CNA4,0x60 in the beam and CNA4,0x40 in the joist

The capacities in the table are for short load duration, the capacities for other load durations
are found by multiplication by the factor ¢

Factor c for

P

L

M

S

other

0,67

0,78

0,89

1,00

1,19
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Table D23-1 KNAG - beam to beam connection - coion@ails
.1.Kn|ght Bracket and 1 °T 2 Modified characteristic capacity per connection
joist anchors per connection
Min. No. of nails in
Bracket type Joist width] Anchor anchor and Ry Rox
mm force example of ’
kN anchortype

8 nails e <81: 11,9

50 7,5 250 10,8 e>81: 430

e-45

7 nails e < 96: 11,9

90 80 6,0 250 9,3 e>96: 612
e-45

7 nails e <109: 11,9

100 5,5 250 8,8 e>100: 761

e-45

10 nails e <106: 16,6

60 11,4 290 16,4 e>106: 703

e-64

9 nails e <128: 16,6

130 100 9,0 290 14,0 e>128: 1056
e-64

9 nails e <152: 16,6

140 7.9 290 12,9 e>152: 1469

e-64

2x10 nails e < 146: 21,4

60 19,9 2x290 28,7 e>146: 1406

e-80

2x8 nails e < 159: 21,4

170 100 15,6 2x250 24,4 e>150: 1683
e-80

2x7 nails e <180: 21,4

140 13,7 2x250 22,5 e>180: 2129

e-80

2x11 nails e <175: 26,3

80 25,2 2x330 36,2 e>175: 1930
e-102

2x9 nails e <198: 26,3

210 120 20,6 2x290 31,7 e>198: 2536
e-102

2x9 nails e <230: 26,3

160 18,3 2x290 29,3 e>230: 3365
e-102

e are in mm

Connector nails according to ETA-04/0013 CNA4,0x60 in the beam and CNA4,0x40 in the joist.

The capacities in the table are for short load duration, the capacities for other load

durations are found by multiplication by the factor ¢

Factor c for other p

L

M

S

load durations 0,67

0,78

0,89

1,00

1,19
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Annex D24 — ES10 and ES11

Product Name:

Product Name

Alternative name

UK France Denmark Germany
ES10 - - - -
ES10IX - - - -
ES11 - - - -
Drawing:
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Material:
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Standard material : S250GD + Z275 according to BB4®H
Or stainless steel according to clause II-1

Nail pattern:
Row no.
s |+ . .
4 . * *
: * n * " * " Figure D24-3 — ES10/40 to ES10/80
. 4+ 4 Beam to beam connection
Vertical flap: Nailing in row no. 3, 4 and 5
! - + + . Horizontal flap: Nailing in row no. 1, 2 and 5
o 4 + 4 + 4
5 |e . 3
ES10/40 ES10/80
Row no.
A S - - - - . -
2 PR U S B PO S S P ¢
1 + 4 + + + 4+ Figure D24-4 — ES10/100 to ES10/160
Beam to beam connection
Vertical flap: Nailing in row no. 2, 3 and 4
‘ ‘ ‘ ‘ ‘ ‘ Horizontal flap: Nailing in row no. 1, and 2
L - . . - - .
S S N Lo S S S
3 - “+ - - - “+
4+ |4 “+ + + + “+ “+
ES10/100 ES10/160
Sty et
e o s + . +
S R B P e Figure D24-5 — ES11/40 to ES11/80
‘ : : Beam to beam connection
| o e e Vertical flap: Nailing in row no. 3, 4,5, 6 and 7
: * 4+ 4+ * 4+ * Horizontal flap: Nailing in row no. 1, 2, 5 and 6
e e
ES11/40 ES11/80
Row no.
R R R R
R A N I S S
SO . AR S A A A A &
ottt Y Y | Figure D24-6 — ES11/100 to ES11/200
Beam to beam connection
Vertical flap: Nailing in row no. 2, 3, 4, 5, and
‘ ‘ ‘ ‘ ‘ ‘ ‘ Horizontal flap: Nailing in row no. 1, 2, 5 and ¢
! R & R S S SR &
2 e e e e & e e e
3 Rl Rl Rl Rl ‘ ‘ Rl
S e o R S S
5 | 4#7 | 4#7 | | 4#7 | 4#7 | | 4#7 | ‘#7
6 | . . . . . . .
ES11/100 ES11/200



Table D24-1

ES10- beam to beam connection - canneails
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Modified characteristic capacities:

2 Angle Brackets
ES10/40
per connection

Modified characteristic capacity per connection (kN)

Fi | Fo>=F3
Load duration Connector nails according to ETA-04/0013
40x35 | 40x50 | 40x60| 40x35]| 40x50 | 4,0x 60
P 1,5 2,4 2,6 1,4 1,9 2,1
L 1,7 2,6 2,7 1,7 2,2 2,4
M 2,0 2,6 3,2 1,9 2,6 2,7
S 2,2 2,8 3,7 2,2 2,9 3,1
| 2,6 3,6 4,5 2,6 3,5 3,8

2 Angle Brackets
ES10/60
per connection

Modified characteristic capacity per connection (kN)

Fi | F>=F3
Load duration Connector nails according to ETA-04/0013
40x35 | 40x50 | 40x60| 40x35 ]| 40x50 | 4,0x 60
P 2,2 3,5 4,4 3.4 4,5 4,8
L 2,6 4,1 4,4 3,9 5,2 5,6
M 2,9 4.4 4,8 4,5 6,0 6,4
S 3,3 4.4 5,6 51 6,7 7,2
| 4,0 54 7,0 6,2 8,2 8,8

2 Angle Brackets
ES10/80
per connection

Modified characteristic capacity per connection (kN)

Fi | F>=F3
Load duration Connector nails according to ETA-04/0013
40x35 | 40x50 | 40x60| 40x35]| 40x50 | 4,0x 60
P 2,9 4,7 5,2 4.4 5,8 6,2
L 3,4 52 54 51 6,8 7,3
M 3,9 5,2 6,4 5,8 7,8 8,3
S 4,4 5,6 7,4 6,6 8,7 9,3
| 5,2 7,2 9,1 8,0 10,7 11,4

2 Angle Brackets
ES10/100
per connection

Modified characteristic capacity per connection (kN)

F | Fo=F,
Load duration Connector nails according to ETA-04/0013
40x35 | 40x50 | 40x60 | 40x35 ] 40x50 | 4,0x60
P 3,7 3,7 4,7 6,1 8,2 8,7
L 3,7 4,3 6,0 7,2 9,5 10,2
M 3,7 5,2 6,4 8,2 10,9 11,6
S 3,7 6,2 6,4 9,2 12,2 13,1
| 4,1 6,4 6,4 11,2 15,0 16,0
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2 Angle Brackets
ES10/120
per connection

Modified characteristic capacity per connection (kN)

Fq | Fo=F;
Load duration Connector nails according to ETA-04/0013
40x35 | 40x50 | 40x60 | 40x35 | 40x50 | 4,0x60
P 4.4 4,6 5,8 7,5 10,0 10,6
L 4,6 52 7,3 8,7 11,6 12,4
M 4.6 6,4 8,0 10,0 13,3 14,1
S 4,6 7,6 8,0 11,2 14,9 15,9
| 51 8,0 8,0 13,7 18,2 194

2 Angle Brackets
ES10/140
per connection

Modified characteristic capacity per connection (kN)

Fq | Fo=F;
Load duration Connector nails according to ETA-04/0013
40x35 | 40x50 | 40x60 | 40x35 | 40x50 | 4,0x60
P 5,2 5,2 6,7 10,0 13,4 14,2
L 5,2 6,0 8,4 11,7 15,6 16,6
M 5,2 7,4 9,1 13,4 17,8 19,0
S 5,2 8,7 9,1 15,1 20,0 21,4
| 5,8 9,1 9,1 18,4 24,5 26,1

2 Angle Brackets
ES10/160
per connection

Modified characteristic capacity per connection (kN)

F. | F,=F;
Load duration Connector nails according to ETA-04/0013
40x35 | 40x50 1| 40x60 | 40x35 | 40x50 | 4,0x60
P 5,9 6,1 7,7 11,4 15,2 16,2
L 6,1 7,0 9,7 13,3 17,8 18,9
M 6,1 8,5 10,6 15,2 20,3 21,6
S 6,1 10,1 10,6 17,2 22,8 24,3
| 6,8 10,6 10,6 21,0 27,9 29,8
Table D24-2 ES11- beam to beam connection - cannegails

2 Angle Brackets
ES11/40
per connection

Modified characteristic capacity per connection (kN)

F | Fo=F,
Load duration Connector nails according to ETA-04/0013
40x35 | 40x50 | 40x60 | 40x35 | 40x50 | 4,0x60
P 15 2,4 2,6 2,1 2,8 3,0
L 1,7 2,6 2,7 2,5 3,3 3,5
M 2,0 2,6 3,2 2,8 3,7 4,0
S 2,2 2,8 3,7 3,1 4,2 45
| 2,6 3,6 4,5 3,8 51 55
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2 Angle Brackets
ES11/60
per connection

Modified characteristic capacity per connection (kN)

Fq | Fo=F;
Load duration Connector nails according to ETA-04/0013
40x35 | 40x50 | 40x60 | 40x35 | 40x50 | 4,0x60
P 2,2 3,5 4.4 4.4 5,9 6,3
L 2,6 4,1 4.4 52 6,9 7,3
M 2,9 4.4 4.8 5,9 7,9 8,4
S 3,3 4.4 5,6 6,7 8,9 9,4
| 4,0 54 7,1 8,1 10,8 11,5

2 Angle Brackets
ES11/80
per connection

Modifed characteristic capacity per connection (kN)

Fq | Fo=F;
Load duration Connector nails according to ETA-04/0013
40x35 | 40x50 | 40x60 | 40x35 | 40x50 | 4,0x60
P 2,9 4.7 5,2 6,1 8,1 8,7
L 3,4 5,2 5,5 7,1 9,5 10,1
M 3,9 5,2 6,5 8,1 10,8 11,5
S 4.4 57 7,4 9,1 12,2 13,0
| 5,2 7,2 9,1 11,2 14,9 15,9

2 Angle Brackets
ES11/100
per connection

Modifed characteristic capacity per connection (kN)

Fy | Fo=F;
Load duration Connector nails according to ETA-04/0013
40x35 | 40x50 | 40x60 | 40x35| 40x50 | 4,0x60
P 3,7 4,2 5,6 8,8 11,7 12,5
L 3,7 5,1 6,4 10,2 13,6 14,5
M 3,7 6,1 6,4 11,7 15,6 16,6
S 3,8 6,4 6,4 13,2 17,5 18,7
| 5,0 6,4 6,4 16,1 21,4 22,8

2 Angle Brackets
ES11/120
per connection

Modified characteristic capacity per connection (kN)

Fy | F,=F;
Load duration Connector nails according to ETA-04/0013
40x35 | 40x50 | 40x60 | 40x35 | 40x50 | 4,0x60
P 4,4 5,0 6,8 10,4 13,9 14,8
L 4,6 6,2 8,0 12,2 16,2 17,3
M 4,6 7,3 8,0 13,9 18,5 19,8
S 4,6 8,0 8,0 15,7 20,9 22,2
| 6,0 8,0 8,0 19,1 25,5 27,2
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2 Angle Brackets
ES11/140
per connection

Modified characteristic capacity per connection (kN)

Fi | F>=F3
Load duration Connector nails according to ETA-04/0013
40x35 | 40x50 | 40x60| 40x35]| 40x50 | 4,0x 60
P 5,2 5,8 7,8 14,1 18,8 20,0
L 5,2 7,2 9,1 16,5 21,9 23,4
M 5,2 8,6 9,1 18,8 25,0 26,7
S 53 9,1 9,1 21,2 28,2 30,0
| 7,0 9,1 9,1 25,9 34,4 36,7

2 Angle Brackets
ES11/160
per connection

Modified characteristic capacity per connection (kN)

Fq | Fo=F;
Load duration Connector nails according to ETA-04/0013
40x35 | 40x50 | 40x60 | 40x35 | 40x50 | 4,0x60
P 5,9 6,6 9,0 16,2 21,6 23,0
L 6,1 8,2 10,6 18,9 25,2 26,8
M 6,1 9,8 10,6 21,6 28,7 30,7
S 6,1 10,6 10,6 24,3 32,3 34,5
| 8,0 10,6 10,6 29,7 39,5 42,2

2 Angle Brackets
ES11/180
per connection

Modified characteristic capacity per connection (kN)

Fq | Fo=F;
Load duration Connector nails according to ETA-04/0013
40x35 | 40x50 | 40x60 | 40x35| 40x50 | 4,0x60
P 6,6 75 10,1 20,4 27,2 29,1
L 6,7 9,2 11,7 23,9 31,8 33,9
M 6,7 11,0 11,7 27,3 36,3 38,7
S 6,8 11,7 11,7 30,7 40,9 43,6
| 9,0 11,7 11,7 37,5 49,9 53,3

2 Angle Brackets
ES11/200
per connection

Modified characteristic capacity per connection (kN)

Fy | F,=F;
Load duration Connector nails according to ETA-04/0013
40x35 | 40x50 | 40x60 | 40x35 | 40x50 | 4,0x60
P 7,4 8,3 11,2 22,8 30,4 32,4
L 7,6 10,3 13,3 26,7 35,5 37,8
M 7,6 12,2 13,3 30,5 40,6 43,3
S 7,6 13,3 13,3 34,3 45,7 48,7
| 10,0 13,3 13,3 41,9 55,8 59,5
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Annex D25 - LS

Product Name:

Alternative name
Product Name
UK France Denmark Germany
LS30 -- -- -- --
LS50 -- -- -- --
LS70 -- -- -- --
LS90 -- -- -- --
Drawing:
s \
57,15 [j )J; U
N 44,4; B
& = ﬁ | |
o 9,58} - 4 é J é
7] ey el
TR Ml il
33,34 ‘ 3334 ‘
o 04 78x25,4 O
1 ﬁgi\ 0|
Figure D25-1: LS30 LS50 LS70 and LS90
Material:

G90 SS Grade 33

Nail pattern:

T’

U Figure D25-2 — LS80 LS50 LS70 &
- ‘ Beam to beam connection
Full nailing

R
an
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Design Basis:

Modified characteristic capacities:

Table D25-1 LS - beam to beam connection - connecils

Figure D25-3 — Design basis

One angle bracket per connection

Acting forces

The force is acting in the bending line of
the angle bracket and parallel to it

1 Angle Bracket LS30
per connection

Modified characteristic capacity per connection (kN)

F,=F;
Load duration Round smooth nail Connector nails according to ETA-04/0013
3,75 x 75 3,7 x50
P 1,0 1,7
L 1,2 2,0
M 14 2,3
S 1,6 2,6
I 1,9 3,1

1 Angle Bracket LS50
per connection

Modified characteristic capacity per connection (kN)

Fo=F3
Load duration Round smooth nail Connector nails according to ETA-04/0013
3,75x 75 3,7 x50
P 1,6 2,6
L 1,8 3,0
M 2,1 3,4
S 2,4 3,9
I 2,9 47

1 Angle Bracket LS70
per connection

Modified characteristic capacity per connection (kN)

Fo=F3
Load duration Round smooth nail Connector nails according to ETA-04/0013
3,75 x 75 3,7 x50
P 1,6 2,6
L 1,9 3,1
M 2,2 3,5
S 2,4 4,0
I 3,0 4,9
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1 Angle Bracket LS90
per connection

Modified characteristic capacity per connection (kN)

Fo=F3
Load duration Round smooth nall Connector nails according to ETA-04/0013
3,75 x 75 3,7 x50
P 1,9 3,1
L 2,2 3,7
M 2,6 4,2
S 2,9 4,7
I 3,5 5,8
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Annex D26 — TAZ

Product Name:

Alternative name
Product Name

France Denmark

Germany

TA9Z

TA10Z

Drawing:

Figure D26-1: TAZ typical connection

21

260

89

UL/L

0
89 A6
16 xﬁ)‘\
o) o o o o o) o)
41l o5 M7 ° o7 M os| g7 T a7 o7 ° o7
)ev N L
\-4x4 # 4x4 41
>ev ﬁec
28 k o7 o7 41|28 L a7 @7 o7
4 ] o o “ 13 o ° ——_° 41
H#-25
60,5 89 60,5 ‘ - 25 41 89 89 41
‘

Figure D26-2: TAZ dimensions
Material:

G185 SS Grade 33

Nail pattern:

=

TA9Z TA10Z

Figure D26-3: TAZ nail patterns
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Design Basis:

Figure D26-4 — Design basis

One angle bracket per connection

Acting forces

F1 Downward force from the step acting close to thieg

Modified characteristic capacities:

Table D26-1 TAZ - beam to beam connection

1 Angle Bracket

] Modified characteristic capacity per connection (kN)
per connection

Load duration

Bracket t
racketype p L M s |
TA9Z 3.8 45 5.2 5.9 73
TALOZ 5,1 6,0 6,9 7.9 9,7

Smooth shank screws 6,0 x 45 in pre-drilled holes.
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Annex D27 — ABR170 and ABR220

Product Name;

Alternative name
Product Name
UK France Denmark Germany
ABR170 - - - -
ABR220 -- -- -- -
Drawing: T 6 o o o 820 20 20 20 8
o O o o O o N
- g5mm &
S @12mm I
o) O o E o O o —=T
ABR220 ABR170
% _ Figure D27-1 — ABR170 and ABR220
QI OQOUOUOOO gv S
Material: =

Standard material : S250GD + Z275 according to BBAS — 2 mm
Or stainless steel according to clause II-1

Nail pattern:
25 26 27 28 29
S S ® ©c® ©c @ e o0 0 o o 00 0 0
0y () oP o O o} o O o o O o
33
021 Oy o] o} o} o} o) o
O19 @32 209 © O o o O o} o © o)
05 915 ©; O ® © O @ o & & o ® 6 0 °
O o O o H H ® OHOH. o o .”.H. o
10 11 12 13 14
5 5 o of o ° QUQUQ ° ° OU.U. ° ° QUQUQ °
[0) Q [0) Q ©
os ° °C; oSUeU%o o*UeU%o
o o 0o o0 © 0 © o o O e & o o
1 2 3 4
A B C

Figure D27-2 : ABR170 and ABR220 Nails patternsenfijuration A, B and C
Beam to beam connection
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R: R,=Rs Ri=Rs
® © ® o @ ® © 6 0 O o & ¢ o O
© O o o] O o o O o
o O 1o} o O] o o O ©
® © 0O @ e & & ¢ ® 6 & o
® ©0/ @ |0 @ ® 0 6 0o o (I .H. ®
A B C

Figure D27-3 : ABR170 and ABR220 Nails patternsenfijuration A, B and C
Beam to concrete connection
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Modified characteristic capacities:

Table D27-1 ABR170 and ABR220 - beam to beam ctinne
2 Angle Brackets Modified characteristic capacity per connection [kN]
per connection Connector nails according to ETA-04/0013
CNA4,0x40 CNA4,0x50 CNA4,0x60
Load duration: M
Rk
Nailing 8+5 59 7,8 9,8
(fig. 27-2 A)
R2/3,k
Nailing 14+5 13,1 15,8 16,9
(fig. 27-2 B)
R 8,0 8,0 8,0
Ak with with with
Nailing 14+9 e < 90mm e <120mm e < 150mm
(fig. 27-2 C) b> 60mm b> 60mm b> 60mm
Table D27-2 ABR170 and ABR220 - beam to beam ctinne
1 Angle Brackets Modified characteristic capacity per connection [kN]
per connection Connector nails according to ETA-04/0013
CNA4,0x40 CNA4,0x50 CNA4,0x60
Load duration: M
Rk
Nailing 8+5 2,9 3,9 49
(fig. 27-2 A)
R2/3,k
Nailing 14+5 6,6 7.9 8,5
(fig. 27-2 B)
Raxk 0,7 0,7 0,7
Nailing 14+9 with with with
(fig. 27-2 C) e <50 mm e <50 mm e <50 mm
Rk capacity for a connection,
Nailing 14+9 witout rotation of purlin:
(fig. 27-2 C) 6,6
Rs 1.,4 1.,4 1.,4
Nailing’ 14+9 with with with
i e <90mm e <120mm e <150mm
(fig. 27-2C) b = 60mm b = 60mm b = 60mm
Factors for other Rik Ry3k Rak | Rax 2 Rs Ra/s
load durations CNA4,0x40 | CNA4,0x50 | CNA4,0x60 All sizes
| multiply M by 1,38 1,33 1,23 1,38 1 1,38 1 1,31
S multiply M by 1,13 1,13 1,08 1,13 1 1,13 1 1,1
L multiply M by 0,88 0,88 0,88 0,88 1 0,88 1 0,9
P multiply M by 0,75 0,75 0,75 0,75 1 0,75 1 0,79

& capacity for a connection, witout rotation of purlin




Table D27-3 ABR170 and ABR220 - beam to rigid sttpmnnection
Characteristic capacity [kN]
2 Angle Brackets Connector nails according to ETA-04/0013
per connection 4,0x40 4,0x50 4,0x60
330 398
Rik min{ 252 min{ 252 252
nailing 12+2 bolts K, oq Koo mod
(fig. 27-3 A) "
R 238 254
2ok min{ 246 min{ 246
nailing 14+2 bolts 19,71 — '
(fig. 27-3 B) mod Kinod
80
Rusi the minimum of AT ok
- mod
Nailing 14+2 bolts e is 50 mm min 63xb
(fig. 27-3 C) m

for Ryt Ryoiaxd 2 Fu.a/Mpott

for Rys: Rpotatd 2 Faia. Mool

it is to check for Rys:

the bolt 2: Rbolt,lat,d 2 F4/5'd/2
and: Rysq < Ryq4xb/(2xe)

the bolt 1: Rpopaxd = FasaX € / (2xb)

Table D27-4 ABR170 and ABR220 - beam to rigid sttpmnnection
Characteristic capacity [kN]
1 Angle Brackets Connector nails according to ETA-04/0013
per connection 4,0x40 4,0x50 4,0x60
16 5 19,9 1 6
Rik ; i !
: min 12,6
nailing 12+2 bolts min 12 .6 ” K o
(fig. 27-3 A) K mod mod
11,9 12,7
R 9.86 min | 12,3 min | 12,3
nailing 14+2 bolts ’ K DI
(fig. 27-3 B) mod mod
50
Rax e <100mm exk 4
Nailing 14+2 bolts 36
(fig. 27-3 C) e 2 100mm exK, g
Rsk 18
Nailing 14+2 bolts max e < 50mm K
(fig. 27-3 C) mod
for Ri:

Rbolt,ax,d 2 F1,¢/Npolt

for Rz/a: Rbolt,lat,d 2 F2/3,a/Npolt

it is to check for Rys:
Roolt,ax,d Z Fs,a X e / (2xb)
Roolt,ax,d Z Fa,dX e / 30
Root,lat,d 2 Fas.a/ 2

In case of combined force the relevant of the feifg inequalities shall be fulfilled:

Fiy,
Ry,

2
d + I:4/5,01 J +[F2/3,d J <1
d R4/5,d RZ,S,d

For K5 can be use alsq, Br F; too, also for k3 can be usejor F; too.
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Characteristic capacities:

bolt 1




Page 155 of 260 of European Technical ApprovaEIA-06/0106

Annex D28 — AB6983

Product Name:

Alternative name

Product Name

UK France Denmark Germany
ABG6983 -- -- -- -
Drawing:
300
i 7 13x22 7! EHE
0 \ 24 o
sTr ! T & |
>L2 stk.g13
‘ 25 250 25 |
Figure D28-1: AB6983

Material:

S250GD + Z275 according to EN 10346

Nail pattern:

Figure D28-2: AB6983 nail pattern
Modified characteristic capacities:

Modified characteristic capacity per connectiong(@hear connector per connection):

F\)Iat,nail,k X 929)( kmod

= = min.
RZk R3k I:Qlat,bolt,k X 2’14

The capacity of the connection between the boltscamcrete has to be checked separately
Fasteners: 14 threaded nails 3,axd 2 bolts @12 mm. (Figure D28-2)

Ratnai x = Characteristic lateral capacity of 1 threadeiti3)ax |
Raporx = Characteristic lateral capacity of 1 M12 bolaM7,5 kN

k = Strength modification factor for servidass and load-duration class according to Euro8ode

'mod



Product Name;
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Annex D29 — AB36125

Product Name

Alternative name

UK France Denmark Germany
AB36125 - - - -
Drawing:
247
11 8x28 12 «ﬁ‘
N © To) \_ (o] ) o o o o zo_
m_ "r | ~es 9
mL 125 |
o ° o © o-T7o0o ©° o
u'\) < g ﬁ
— Q mm o o o—1
| ole g «
< © ogio—t
re} ©
I
11 28 | 28 34 |20|20| 38 28 | 28 (12
Figure D29-1: AB36125
Material:
S250GD + Z275 according to EN 10346
Nail pattern:
o ® e ® o ® o ® o] |o ® o ©® o ©® 4 ©® |0 ® o ° o ° o °*° o
o ° o ° °© o ©° o o ° o ® ¢® oo ° o e ° o © o © e ® o
o o o 5 [ ] ° [ ] 5 . 5 o o5 O o 3 o
] o (o] o) [ ] ° L] o ° o © o © o ° o
o o o L] ° [ ] [¢] ° [¢]
Configuration A Configuration B Configuratid@h

Figure D29-2: AB36125 Timber to timber nail pattern
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Modified characteristic capacities:
Modified characteristic capacity per connectiong(@hear connector per connection) :

Fasteners: 7 + 12 threaded nails 4,0Mail pattern A (Figure D29-2)

I%at,nail—v,k X 5’60X I(mod

R,, = Ry, = min.
“ “ Rat,nail—h,k X 857X kmod

Fasteners: 7 + 12 threaded nails 4,0Mail pattern B (Figure D29-2)

Rat,nail—v,k X 5’6Ox kmod

R, = R, =min.
‘ ‘ I%at,nail—h,k X 6’04X I(mod

R atnaitv,k = Characteristic lateral capacity of 1 threadeiti4@xe in the vertical flap

R 1atnaith k= Characteristic lateral capacity of 1 threadeiti4@xt in the horizontal flap
k = Strength modification factor for servidass and load-duration class according to Euro8ode

'mod

Fasteners: 7 + 7 threaded nails 4,0%ail pattern C (Figure D29-2)

Rat,nail—v,k X 5’6OX kmod

R, = R, =min.
I%at,nail—h,k X 6’12X kmod
R atnaitv,x = Characteristic lateral capacity of 1 threadeiti4@xe in the vertical flap
R atnaith k= Characteristic lateral capacity of 1 threadeiti4@xt in the horizontal flap

k = Strength modification factor for servidass and load-duration class according to Euro8ode

'mod
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Annex D30 — BNV33

Product Name;

Alternative name
Product Name
UK France Denmark Germany
BNV33 - - - --
Drawing:
180
10 10 30 40 40 30 10 10 ‘H'i
:g ° ’) O ({_05 O C © fj
| o) o o Tl "
3 Qo Q\ c— = g
2 O estE.)ge.s O © ¢
O2stk.w13 o J
w5 VN = 345
sk OQ(DO © o5 © Ok/(}#if
__‘ 22 15 28 28 15 22 I__
Figure D30-1: BNV33
Material:
S250GD + Z275 according to EN 10346
Nail pattern:
o O ([ o e
O o o O O o o O
o o o [ ] ()
O 4 e Oe 5 e
O O O O @) O
O O O O

OQO: O o O :Ooo

OOOZ O o, O ZOQO

Timber to timber connection

Figure D3

Timber to concretarection

0-2: BNV33 fastener pattern
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Modified characteristic capacities:
One shear connector per connection. Timber/timlo&nection
Fasteners: 9+7 threaded nails 4,0§Figure D30-2)

Modified characteristic capacity per connection:

I%at,nail—v,k X 582)( I(mod

R,, = Ry, = min.
“ “ Rat,nail—h,k X 6’26x kmod

R 1atnaitvk = Characteristic lateral capacity of 1 threadeiti4axt in the vertical flap
R 1atnaih k= Characteristic lateral capacity of 1 threadeiti4q@x¢t in the horizontal flap

k = Strength modification factor for servidass and load-duration class according to Euro&ode

'mod

One shear connector per connection. Timber/conaretamection
Fasteners: 9 threaded nails 4l@nd 2 bolts @12 mm (Figure D30-3)
Modified characteristic capacity per connection:

RZ — RS — min Rat,nail,k X 5’82x kmod
‘ ‘ . I%at,bolt,k X 2’24

The capacity of the connection between the boltscamcrete has to be checked separately

Rainai . = Characteristic lateral capacity of 1 threadeitifax |
Raivorx = Characteristic lateral capacity of 1 M12 boliaM4,5 kN

k = Strength modification factor for servidass and load-duration class according to Euro&ode

'mod
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Annex D31 - E5/1.5

Product Name;

Alternative name
Product Name
UK France Denmark Germany
E5/1.5 - - - -
E5/1.5/11.22/11 -- -- - -
E5/1.5/13 - - - -
E5IX/1.5/122/11 - -- - -
Drawing:
— T e o
s e SR ! o
A= | o
H flT RS o - N 18,
e ﬁgﬁ“ & i ~ %+ andi o -
I e | f = a4
Aol = I ]
Oklong 11 =F | = | 2o
. @12
) \4$<\! } D ‘Jﬁ E Tf “e"
AN E A + T
:] & K |—{>— . ny ’49{*(')*'4_ o N B
== =4 -4 =
7,5 H! - *H -
8 4 |
*Nl < g
Iy € X )
es| & Figure D31-1: E5/1.5
% | e A —E5/1.5
- = — B — E5/1.5/11.22/11 and E5IX/1.5/1122/11
. C - E5/1.5/13
6 85 = ‘ 7:7
E/‘ \/4¢;j(1)
A3
o o] WK *
b ez e
35 C

Material
S250GD + Z275 according to EN 10346
Except for E51X/1.5/1122/11 which is made of Stegd steel 316L according to EN 10088-2
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Nail pattern: & +§ " &
8 e o
il -$— | g 2 $ |l
A}Q M A{D ¥
| i
) e ) 1 g
SETH
L B [
Timber to timber connection Timber to concretaroection

Figure D31-2: E5/1.5 nails pattern
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Modified characteristic capacities:

Table D31-1 E5/1.5 - timber to timber connectioh angle bracket
The capacities given in the table below are vaiidE5/1.5, E5/1.5/11.22/11 and E5IX/1.5/1122/11
Beam to beam connection Characteristic capacity per connection (kN)
Load Ry« I Rox = Rak I R4« Rs «
d ti Connector nail according to ETA-04/0013:
uration 4,0x35 4,0x60 4,0x35 4,060 4,0x35 4,0x60 4,0x35 4,060
Min of Min of
f< 6,7 f< 3,3 20/(e - 1,5) | 20/(e - 1,5)
28/ (f+46) | 57/ (f+46) 23/\(e? + 25)
P 1,5 2,5 / /
f> 6,7 f> 33 3,6 3,6
4/ (f+1) 4/ (f+1) 7,4(e - 26) | 7,4/(e - 26)
Min of Min of
f< 5,5 f< 2,7 20/(e - 1,5) | 20/(e - 1,5)
33/ (f+46) | 67/(f+46) 28/V(e? + 25)
L 1,7 2,9 / /
f> 5,5 f> 2,7 4 4
47 (f+1) 4/ (f+1) 7,4/(e - 26) | 7,4/(e - 26)
Min of Min of
f< 4,6 f< 2,2 20/(e - 1,5) | 20/(e - 1,5)
38/ (f+46) | 76/ (f+46) 32/\(e? + 25)
M 2 3,3 / /
f> 4,6 f> 2,2 4,1 4,1
47 (f+1) 4/ (f+1) 7,4/(e - 26) | 7,4/(e - 26)
Min of Min of
f< 3,9 f< 1,9 20/(e - 1,5) | 20/(e - 1,5)
43/ (f+46) | 86/ (f+46) 36/V(e? + 25)
S 2,2 3,8 / /
f> 3,9 f> 1,9 4,4 4,4
4/ (f+1) 4/ (f+1) 7,4(e - 26) | 7,4/(e - 26)
Min of Min of
f< 3 f< 1,4 20/(e - 1,5) | 20/(e - 1,5)
52/ (f+46) | 105/ (f+46) 44/\(e? + 25)
| 2,7 4,6 / /
f> 3 f> 1,4 4,9 4,9
47 (f+1) 4/ (f+1) 7,4/(e - 26) | 7,4/(e - 26)
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E5/1.5 - timber to timber connectiok angle brackets

The capacities given in the table below are validg5/1.5, E5/1.5/11.22/11 and E5IX/1.5/1122/11

Beam to beam connection

Modified characteristic capacity per
connection (kN)

Load Rk I Rax = Rsk Rak = Rsx
duration Connector nail according to ETA-04/0013:
4,0x35 4,0x60 4,0x35 4,0x60 4,0x35 4,0x60
e< 032*b+15 e< 054*b+19
3,9 3,9
P 2,5 50 3,0 4,9
e> 0,32*b+15 e> 054*b+19
0,74*(1,70*b+75) 0,87%(2,89*b+92)
/(e-1,5) /(e-1,5)
e< 0,34*b+15 e< 056*b+18
4,3 4,3
L 3,0 5,6 3,5 5,8
e> 034*b+15 e> 056*b+18
0,74%(1,98*b+79) 0,87%(3,26*b+98)
/(e-1,5) /(e-1,5)
e< 037*b+15 e< 057*b+18
4,6 4,6
M 3,3 6,2 3,9 6,6
e> 037*b+15 e> 057*b+18
0,74%(2,26*b+83) 0,87%(3,55*b+102)
/(e-1,5) /(e-1,5)
e< 0,39*b+15 e< 059*b+18
4,8 4,8
S 3.7 6.7 4.4 5 e> 039*b+15 e> 059*b+18
0,74%(2,54*b+87) 0,87%(3,84*b+107)
/(e-1,5) /(e-1,5)
e< 043*b+15 e< 061*b+17
5,4 5,4
4,6 7,7 55 9,2
e> 043*b+15 e> 061*b+17
0,74%(3,11*b+96) 0,87%(4,43*b+116)
/(e-1,5) /(e-1,5)
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Table D31-3 E5/1.5 - timber to rigid support cootien — 1 angle bracket
The capacities given in the table below are validg5/1.5, E5/1.5/11.22/11 and E5IX/1.5/1122/11

Modified characteristic capacity per connection (kN)

Beam to rigid support connection
Load Ri1 Rok = Rak I Rak I Rs «
duration Connector nail according to ETA-04/0013:
4,0x35 4,0x60 4,0x35 4,0x60 4,0x35 4,0x60 4,0x35 4,0x60
p 0,6 1,1 / /
L 0,8 1,3 / /
Min of
Min of
36,3/ e
M 12,1/ (f+24) 0,9 1,5 / /
8/(e-26)
4,1/f
12,9
S 1,1 1,7 /
| 1,2 2,1 /
Note: For Ry, if the purlin is prevented from rotation, consitlee value as the half of the one given for twackets.
For Ry if the purlin is prevented from rotation, considee value given for two brackets for e=0.

Ry anchofKN], value must be limited by 13.6 *Rncnor/ 16 .

Value given for a withdrawal characteristic capaof the bolt of 16 kN. For others bolt withdrawalpacities
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Table D31-4 E5/1.5 - timber to rigid support cootien — 2 angle brackets
The capacities given in the table below are validg5/1.5, E5/1.5/11.22/11 and E5IX/1.5/1122/11
. : Modified characteristic capacity per connection
Beam to rigid support connection
(kN)
Load Rk I Rok = Rax I Rak=Rsx
duration Connector nail according to ETA-04/0013:
4,0x35 4,0x60 4,0x35 4,0x60 4,0x35 4,0x60
e< 026*b+21| e< 0,42*b + 25
4.4 4,4
P 2,3 4.4 1.3 2,0
e> 0,26*b+21| e> 0,42*b + 25
0,74*(1,54*b+107) | 0,87%(2,53*b+132)
/(e-1,5) /(e-1,5)
e< 028*b+20| e< 0,46 *b + 25
4.8 4.8
L 2,7 51 1,6 2,6
e> 0,28*b+20| e> 0,46 *b + 25
0,74*(1,80*b+114) | 0,87%(2,96*b+143)
/(e-1,5) /(e-1,5)
e< 030*b+20| e< 0,49 *b + 25
51 5,1
M 3,0 5,5 1.8 3,0
e> 030*b+20| e> 0,49 *b + 25
0,74*(2,05*b+120) | 0,87%(3,38*b+153)
/(e-1,5) /(e-1,5)
e< 031*b+20| e< 0,52*b + 25
55 5,5
S 3.4 5.5 2.1 3.3 e> 031l*b+20| e> 0,52*b + 25
0,74*(2,31*b+126) | 0,87%(3,80*b+154)
/(e-1,5) /(e-1,5)
e< 035*b+20| e< 0,57 *b + 26
6,0 6,0
| 4,1 55 2,5 4,1
e> 035*b+20| e> 0,57 *b + 26
0,74*(2,82*b+139) | 0,87*(4,65*b+185)
/(e-1,5) /(e-1,5)
Note: Value given for a withdrawal characteristipacity of the bolt of 16 kN. For others bolt witadial capacities

R ancholKN], value must be limited by 13.6 *Rnchor/ 16 .
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Table D31-5 E5/1.5/13 - timber to rigid suppornoection — 1 angle bracket

. . Modified characteristic capacity per connection
Beam to rigid support connection (kN)
Load Ri1k Rok = Rak I Ra .k I Rs «
duration Connector nail according to ETA-04/0013:
4,0x35 4,0x60 4,0x35 4,0x60 4,0x35 | 4,0x60 4,0x35 4,0x60
P 0,6 1 / /
L 0,8 1,3 / /
Min of
Min of
36,3/e
M 13,6 / (f+ 23) 0,9 1,5 / /
8/(e-26)
52/f
19,3
S 1,1 1,7 / /
I 1,2 2,1 / /

Note: For Ry, if the purlin is prevented from rotation, consitlee value as the half of the one given for twackets.
For Ry if the purlin is prevented from rotation, considee value given for two brackets for e=0.
Value given for a withdrawal characteristic capaof the bolt of 25 kN. For others bolt withdraveapacities
Ry« anchofKN], value must be limited by 21.9 *Rnchor/ 25
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Table D31-6 E5/1.5/13 - timber to rigid suppornoection — 1 angle bracket
I . Modified characteristic capacity per connection
Beam to rigid support connection pacity p
(kN)
_ Rk I Rox = Rak I Rak=Rsy
Load duration |Connector nail according to ETA-04/0013:
4,0x35 4,0x60 4,0x35 4,0x60 4,0x35 4,0x60
es< 027*b+21| e< 0,44*b + 25
4.4 4,4
P 2,4 4,7 13 2,2
e> 027*b+21| e> 0,44*b + 25
0,74*(1,63*b+109) | 0,87%(2,67*b+136)
/(e-1,5) /(e-1,5)
es< 029*b+21| es 0,48*b + 25
4.8 4.8
L 2,8 54 1,6 2,6
e> 0,29*b+21| e> 0,48*b + 25
0,74*(1,90*b+116) | 0,87%(3,12*b+147)
/(e-1,5) /(e-1,5)
e< 031*b+21| e< 0,51*b +26
51 51
M 3,2 5,9 1,8 3,0
e> 031*b+21| e> 0,51*b +26
0,74*(2,17*b+123) | 0,87%(3,57*b+158)
/(e-1,5) /(e-1,5)
es< 033*b+20| es 0,54 *b + 26
55 55
S 3.6 59 2.1 33 le> 033*b+20| e> 054*b+26
0,74*(2,45*b+130) | 0,87%(4,01*b+169)
/(e-1,5) /(e-1,5)
e< 036*b+20| e< 0,60*b + 26
6,0 6,0
| 4.4 5,9 2,5 4,1
e> 036*b+20| e> 0,60*b + 26
0,74%(2,99*b+143) | 0,87%(4,90*b+191)
/(e-1,5) /(e-1,5)

Note:
R« anchofKN], value must be limited by 21.9 *Rnchor/ 25 .

Value given for a withdrawal characteris@pacity of the bolt of 25 kN. For others bolt withdal capacities
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Annex D32 — E5/2

Product Name;

Alternative name

Product Name
UK France Denmark Germany
E5/2 - - - --
Drawing:
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Figure D32-1: E5/2
Material:

Standard material : S250GD + Z275 according to BBAB
Or stainless steel according to clause IlI-1

Nail pattern:

I 1) |+
1$U i f -\ L, ?
v Y
+11 11 —GFLO
Timber to timber connection Timber to concretaroaction
Figure D32-2: E5/2 nails pattern
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Table D32-1 E5/2 - timber to timber connection antjle bracket
Beam to beam connection Characteristic capacity per connection (kN)
Load R« I Rox = R3k R4k
d . Connector nail according to ETA-04/0013:
uration 4,0x35 4,0x60 4,0x35 | 4,0x60 4,0x35 4,0x60 4,0x35 4,0x60
Min of Min of Min of: Min of:
f< 14 f< 7 27,71 -2) | 27,7/(e - 2) 1,2%(b + 5)e 2,4%(b + 5)le
29/ (f+46,5)| 57/ (f+ 46,5) 23/N(e? + 25) |41/\(e? + 6,2?) 1,2 2,4
P 1,4 2.4 4,4 4,4 For e < 65 For e < 65
f> 14 f> 7 19,2/ (65 - €) 38,4/ (65 - €)
7,11 (f+1) 7,1/ (f+ 1) 13,1/(e - 27) | 13,1/(e - 27) Fore < 41 Fore < 41
71(41-¢e) 71(41-¢e)
65/ e
Min of Min of Min of Min of
f< 11 f< 6 27,71(e-2) | 27,7/(e-2) 1,4*(b + 5)e 2,8%b + 5)le
33/ (f+46,5)| 67/ (f+46,5) 28/\(e? + 25) |48/(e? + 6,29) 1,55 2,35
L 1.6 2.9 4,8 4,8 For e < 65 For e < 65
f> 11 f> 6 22,4/ (65 - €) 44,8/ (65 - €)
7,11 (f+1) 7,1/ (f+ 1) 13,1/(e - 27) | 13,1/(e - 27) Fore < 41 Fore < 41
71(41-¢e) 71(41-¢e)
65/ e
Min of Min of Min of Min of
f< 10 f< 5 27,71(e-2) | 27,7/(e-2) 1,6%(b + 5)e 3,2%(b + 5)le
38/ (f+46,5)| 76/ (f+46,5) 32/\(e? + 25) |55/ (e? + 6,22) 1,6 2,5
M 1,8 3,3 5,2 52 For e < 65 Fore < 41
f> 10 f> 5 25,6/ (65 -¢€) min of :
7,11 (f+1) 7,1/ (f+ 1) 13,1/(e - 27) | 13,1/(e - 27) Fore < 41 71(41-¢e)
7/1(@1-e) 65/e
Min of Min of Min of Min of
f< 8 f< 4 27,71(e-2) | 27,7/(e -2) 2,42*(b + 5)/e 3,6%(b + 5)/e
43/ (f+46,5)| 86/ (f+46,5) 36/ (e? + 25) |61/ (e? + 6,22) 1,7 2,7
S 2,1 3,7 5,5 55 For e < 65 Fore < 41
f> 8 f> 4 28,8/ (65 -¢€) min of:
7,11 (f+1) 7,1/ (f+1) 13,1/(e - 27) | 13,1/(e - 27) Fore < 41 71(41-¢€)
7/(@41-¢e) 65/ e
Min of Min of Min of Min of
f< 6 f< 3 27,71(e-2) | 27,7/(e - 2) 2,95*(b + 5)/e 4,2*(b + 5)le
52/ (f+46,5)[105/ (f+ 46,5) 44/ (e? + 25) | 74/N(e? + 6,22) 1,9 2,9
| 2,6 4,5 6 6 For e < 65 Fore < 41
f> 6 f> 3 35,2/ (65-¢€) min of:
7,11 (f+1) 7,1/ (f+1) 13,1/(e - 27) | 13,1/(e - 27) Fore < 41 71(41-¢e)
7/(@41-¢e) 65/ e

Note:

For Ry, if the purlin is prevented from rotation, consitlee value as the half of the one given for twackets.

For Ry if the purlin is prevented from rotation, considlee value given for two brackets for e=0
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Table D32-2 E5/2 - timber to timber connection argle brackets
. Modified characteristic capacity per connection
Beam to beam connection
(kN)
Load Rk I Rok = Rak Ry = Rsk
duration Connector nail according to ETA-04/0013:
4,0x35 4,0x60 4,0x35 4,0x60 4,0x35 4,0x60
e< 026*b+18 | e< 0,43*b + 20
4,8 4,8
P 2,5 5 2,8 4,9
e> 0,26*b+18| e> 0,43*b + 20
0,74*(1,70*b+100) | 0,87%(2,89*b+118)
I(e-2) I(e-2)
e< 027*b+17| e< 0,46 *b + 19
54 54
L 3,0 5,8 3,2 5,8
e> 027*b+17 | e> 0,46 *b + 19
0,74*(1,98*b+105) | 0,87%(3,37*b+125)
I(e-2) /(e-2)
e< 029*b+17 | e< 0,50*b +19
5,7 5,7
M 3.3 6.7 3.7 6.5 e> 0,29*b+17 | e> 0,50*b +19
0,74*(2,26*b+109) | 0,87%(3,85*b+133)
I(e-2) I(e-2)
e< 031*b+17| e< 0,53*b+19
7,1 7,1
S 3.7 7.5 4.2 7.4 e> 03l*b+17 | e> 0,53*b+19
0,74*(2,54*b+113) | 0,87%(4,33*b+140)
I(e-2) /(e-2)
e< 034*b+16| e< 0,56 *b +19
6,7 6,7
4,6 8,8 5,2 9,1
e> 034*b+16| e> 0,56 *b +19
0,74%(3,11*b+122) | 0,87%(5,07*b+151)
I(e-2) /(e-2)
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Table D32-3 E5/2 - timber to rigid support connect— 1 angle bracket
Beam to rigid support connection Modified characteristic capacity per connection (kN)
Load Rk | Rak = Ry | Rax | Rs x
duration Connector nail according to ETA-04/0013:
4,0x35 |  4,0x60 4,0x35 4,0x60 40x35 | 4,0x60 4,0x35 4,0x60
p 0,6 1,1 / /
L 0.8 13 / /
Min of
Min of
55,4/ e
M 13,8/ (f+24) 0,9 15 / /
14,2/ (e-26)
7,211
12,9
S 11 1,7 / /
I 1.2 2,1 / /
For Ry, if the purlin is prevented from rotation, consitlee value as the half of the one given for twackets.

Note:
For Rk if the purlin is prevented from rotation, considee value given for two brackets for e=0.
Value given for a withdrawal characteristic capaof the bolt of 16 kN. For others bolt withdrawapacities

R ancholKN], value must be limited by 13.6 *Rnchor/ 16 .
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E5/2 - timber to rigid support connect— 2 angle brackets

Beam to rigid support connection

Modified characteristic capacity per connection

(kN)
_ Rk I Rok = Rsk I Rak=Rsy
Load duration|Connector nail according to ETA-04/0013:
4,0x35 4,0x60 4,0x35 4,0x60 4,0x35 4,0x60
e< 0,22*b+23|es< 035*b+26
5,3 53
P 2,4 4,5 1,3 2,2
e> 022*b+23]e> 0,35*b+26
0,74%(1,59*b+145) | 0,87%(2,61*b+170)
/(e-2) /(e-2)
e< 023*b+22|e< 0,38*b+25
6,0 6,0
L 2,7 5,3 1,5 2,7
e> 023*b+22]e> 038*b+25
0,74*(1,85*b+151) | 0,87*(3,05%b+181)
/(e-2) /(e-2)
e< 0,25*b+21]|es< 040*b+25
6,4 6,4
M 3,1 6,1 1,7 3,1
e> 025*b+21]le> 040*b+25
0,74%(2,12*b+158) | 0,87%(3,48*b+192)
/(e-2) /(e-2)
e< 0,26*b+21|e< 043*b+25
6,8 6,8
S 35 6.8 2.0 3.4 e> 026*b+21]e> 043*b+25
0,74%(2,38*b+164) | 0,87%(3,92*b+203)
/(e-2) /(e-2)
e< 0,29*b+21]|es<s 047*b+25
7,5 7,5
| 4,3 8,3 2,5 4,1
e> 029*b+21]le> 047*b+25
0,74*(2,91*b+178) | 0,87*(4,79*b+225)
/(e-2) /(e-2)

Note:

Value given for a withdrawal characteristipacity of the bolt of 16 kN. For others bolt withdial capacities

R ancholKN], value must be limited by 13.6 *Rnchor/ 16 .
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Annex D33 - AT1

Product Name;

Alternative name

Product Name

UK France Denmark Germany
AT1 -- -- - -
Drawing:
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Figure D33-1: AT1
Material:

Standard material : S250GD + Z275 according to BBAB
Or stainless steel according to clause IlI-1

Nail pattern:
S R AT
> =
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5 ] 9 3
Timber to timber connection Timber to rigid ceation
Partial Nailing Full nailing

Figure D33-2: AT1 nails pattern
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Characteristic capacities

Table D34-1 AT1 - timber to timber connection anjle bracket — partial nailing
Table 5 1 Angle bracket AT1 Partial nailing kmodi=1,18
Beam to beam connection Characteristic capacity per connection (kN)
Load R« Ry = R R,k | Rs
durati Connector nail according to ETA-04/0013:
uration 4,0x35 4,0x60 4,0x35 | 4,0x60 4,0x35 4,0x60 4,0x35 4,0x60
Min of Min of Min of: Min of:
fs< 15 fs< 7 17,7/e-1,5) | 17,7/(e - 1,5) | 0,7%(b + 13)/e 1,4%(b + 13)/e
15/(f+435)| 32/ (f+435) 15/(e? + 4,92)| 27/(e? + 6,12) 1 15
P 1,2 2,1 3,5 3,5 Fore <425 Fore<42,5
f> 15 f> 7 21,7/ (70 - €) 43,6/ (70 - €)
43/(f+1) 43/ (f+1) 55/(e-36) | 55/ (e-36) 40/e 40/e
55/ (43 - €) 55/ (43 - €)
Min of Min of Min of Min of:
fs< 12 fs< 6 17,7/(e-1,5) | 17,7/e-15) | 0.8*b+13)le | 1,63*b + 13)/e
18/ (f+43,5) | 37/(f+435) 18/(e? + 4,92)| 32/(e? + 6,12) 1,1 1,7
L 1,3 2,3 3,8 3,8 Fore <425 Fore <425
f> 12 f> 6 25,4/ (70 - €) 51/ (70 - €)
43/ (f+1) 43/(f+1) 55/(e-36) | 55/ (e-36) 40/e 40/e
55/ (43 -¢€) 55/ (43 - €)
Min of Min of Min of Min of
fs< 10 fs< 5 17,7/e - 1,5) | 17,7/(e - 1,5) | 0,93*(b + 13)/e 1,9%(b +13)/e
21/ (f+435) | 42/ (f+435) 21N(e? + 4,92)| 36/\(e? + 6,12) 1,2 1,7
M 15 2,7 4,1 4,1 Fore <425 Fore <425
f> 10 f> 5 29/ (70 -e) 40/e
43/ (f+1) 43/ (f+1) 55/(e-36) | 55/ (e-36) 40/e 5,5/ (43 -¢€)
55/ (43 - €)
Min of Min of Min of Min of
f< 9 fs< 4 17,7/(e - 1,5) | 17,7/(e - 1,5) | 1,05*(b + 13)/e 2,1%(b +13)/e
23/(f+435) | 48/(f+435) 23(e? + 4,92)| 41/(e? + 6,12) 1,3 1,8
S 1,8 31 43 4.3 Fore <425 Fore <425
f> 9 f> 4 32,6/(70-e) 40/ e
43/ (f+1) 43/(f+1) 55/(e-36) | 55/ (e-36) 40/e 55/ (43 -¢)
55/ (43 - €)
Min of Min of Min of Min of
fs< 7 fs< 3 17,7/(e - 1,5) | 17,7/(e - 1,5) | 1,28*(b + 13)/e 2,4%(b +13)/e
29/(f+435)| 58/(f+435) 29/(e? + 4,92)| 50/(e? + 6,12) 14 1,9
| 2,1 3,7 47 4,7 Fore <425 Fore<425
f> 7 f> 3 40/ (70 - €) 40/e
43/ (f+1) 43/ (f+1) 55/(e-36) | 55/ (e-36) 40/e 5,5/ (43 - €)
55/ (43 - €)
Note: For Ry, if the purlin is prevented from rotation, consitlee value as the half of the one given for twackets.

For Ry if the purlin is prevented from rotation, considee value given for two brackets for e=0.
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Table D33-2 AT1 - timber to timber connection angyle bracket — full nailing
Beam to beam connection Modified characteristic capacity per connection (kN)
Load Ry | R,y = Rgy Rk | Rs
durati Connector nail according to ETA-04/0013:
uration 4,0x35 4,0x60 4,0x35 | 4,0x60 4,0x35 4,0x60 4,0x35 4,0x60
Min of Min of Min of: Min of:
f< 15 f< 7 17,7(e-1,5) | 17,7/(e-1,5) | 0,7*(b + 13)/e 1,4%(b + 13)/e
15/ (f+435) | 32/(f+43,5) 15(e2 + 4,92)| 27/N(e? + 6,12) 1 15
P 1,2 2,2 3,5 3,5 Fore <425 Fore <425
f> 15 f> 7 21,7/(70-¢€)
43/(f+1) 43/(f+1) 55/(e-36) | 5,5/ (e-36) 40/ e 40/ e
55/(43-¢e) 5,5/(43 - )
Min of Min of Min of Min of:
f< 12 f< 6 17,7/(e - 1,5) | 17,7/(e-1,5) | 0,8*b + 13)/e 1,63%(b + 13)/e
18/ (f+43,5) | 37/(f+435) 18/(e? + 4,92)| 32/(e? + 6,12) 1,1 1,7
L 1,4 25 3,8 3,8 Fore <425 Fore <425
f> 12 f> 6 25,4/ (70 - €)
43/(f+1) 43/(f+1) 55/(e-36) | 5,5/ (e-36) 40/e 40/ e
55/(43-¢) 55/ (43 -¢€)
Min of Min of Min of Min of
f< 10 f< 5 17,7/(e - 1,5) | 17,7/(e-1,5) | 0,93*(b + 13)/e 1,9%(b +13)/e
21/ (f+435) | 42/ (f+43,5) 21M(e? + 4,92)| 36/N(e? + 6,12) 1,2 1,7
M 16 2,8 4,1 4,1 Fore <425 Fore <425
f> 10 f> 5 29/ (70 - €) 40/ e
43/(f+1) 43/ (f+1) 55/(e-36) | 5,5/ (e-36) 40/ e 5,5/(43 - e)
5,5/ (43 - €)
Min of Min of Min of Min of
f< 9 f< 4 17,7/(e - 1,5) | 17,7/(e-1,5) | 1,05%(b + 13)/e 2,1%(b +13)/e
23/(f+435)| 48/ (f+43,5) 23/\(e? + 4,92)| 41/(e? + 6,12) 1,3 1,8
S 1,8 31 4.3 43 Fore <425 Fore <425
f> 9 f> 4 40/ e
43/ (f+1) 43/ (f+1) 55/(e-36) | 5,5/ (e-36) 40/e 5,5/(43 - e)
5,5/ (43 - e)
Min of Min of Min of Min of
f< 7 f< 3 17,7/(e - 1,5) | 17,7/(e-1,5) | 1,28%(b + 13)/e 2,4%(b +13)/e
29/(f+435)| 58/ (f+43,5) 29/\(e? + 4,92)| 50/ (e? + 6,12) 1,4 1,9
| 2,2 3,9 4,7 4.7 Fore <425 Fore<425
f> 7 f> 3 40/ e
43/ (f+1) 43/ (f+1) 55/(e-36) | 55/ (e-36) 40/ e 5,5/(43 - e)
5,5/ (43 - e)

Note:

For R, if the purlin is prevented from rotation, congitlee value as the half of the one given for twackets.

For Ry« if the purlin is prevented from rotation, considee value given for two brackets for e=0.
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Table D33-3 AT1 - timber to timber connection ngla ackets

. Modified characteristic capacity per
Beam to beam connection .
connection (kN)
Rk Rok = Rak Rk = Rsk
. Load - -
Nailing duration Connector nail according to ETA-04/0013:
4,0x35 4,0x60 4,0x35 4,0x60 4,0x35 4,0x60
e< 023*b+21| e< 034*b+21
3,2 3,7
P 1,5 2,9 2,3 4,0
e> 023*b+21| e> 034*b+21
0,74*(1,00*b+77) 0,87%(1,70*b+93)
/(e-1,5) /(e-1,5)
e< 023*b+19| e<s 036*b+21
3,7 4
L L7 35 2.7 4.8 e> 023*b+19| e> 0,36*b+21
0,74*(1,16*b+81) | 0,87*(1,98*b+100)
/(e-1,5) /(e-1,5)
Partial e< 023*b+18| e< 0,39*b+21
nailing 4,3 4,3
Nail in holes M 2,0 3,9 3,1 5,4 e> 0,23 * b+ 18 e> 0,39 * b+ 21
8153'150' 71’1 0,74%(1,33*b+85) | 0,87%(2,27*b+106)
e /(e-1,5) /(e-1,5)
e< 024*b+17| e<s 041*b+21
46 4,6
S 2.2 4.4 3.5 61 e> 024*b+17| e> 041*b+21
0,74*(1,50*b+88) | 0,87*(2,55*b+113)
/(e-1,5) /(e-1,5)
e< 027*b+17| es 043*b+21
5 5
27 50 43 75 e> 027*b+17| e> 043*b+21
0,74*(1,83*h+96) | 0,87*(2,92*b+121)
/(e-1,5) /(e-1,5)
e< 023*b+21| e< 034*b+21
3,2 3,7
P 1.5 2,8 24 4.2 e> 023*b+21| e>2 034*b+21
0,74*(1,00*b+77) 0,87%(1,70*b+93)
/(e-1,5) /(e-1,5)
e< 023*b+19| e<s 036*b+21
3,7 4
L L7 35 2.8 49 e> 023*b+19| e> 036*b+21
0,74*(1,16*b+81) | 0,87*(1,98*b+100)
/(e-1,5) /(e-1,5)
Full nailing e< 023*b+18| e< 0,39*b+21
Nail in holes 4,3 4,3
1,2,3,4,5,6,7 M 2,0 3,9 3,2 5,7 e> 023*b+18| e> 039*b+ 21
/ 0,74%(1,33*h+85) | 0,87*(2,27*b+106)
8,9,10,11
/(e-1,5) /(e-1,5)
e< 024*b+17| e< 041*b+21
4,6 4,6
S 2,2 4.4 3,6 6,4
e> 024*b+17| e> 041*b+21
0,74*(1,50*b+88) | 0,87*(2,55*b+113)
/(e-1,5) /(e-1,5)
e< 027*b+17| e<s 043*b+21
5 5
2.7 5.0 4.4 7.9 e> 027*b+17| e> 043*b+21
0,74%(1,83*h+96) | 0,87%(2,92*b+121)
/(e-1,5) /(e-1,5)
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Table D33-4 AT1 - timber to rigid support connenti- 1 angle bracket

Beam to rigid support connection Modified characteristic capacity per connection (kN)
Load Rik Ra,k = Rak Ry« Rs «
duration Connector nail according to ETA-04/0013:
4,0x35 | 4,0x60 4,0x35 4,0x60 4,0x35 4,0x60 4,0x35 4,0x60
p 1,0 1,9 / /
L 1,2 2,2 / /
Min of
Min of
40/ e
M 28/ (f+13) 1,3 2,5 / /
55/(e-35)
4,3/ f
6,4
S 1,5 2,9 / /
| 1,8 3,5 / /

Note: For R, if the purlin is prevented from rotation, congitlee value as the half of the one given for twackets.
For Rk if the purlin is prevented from rotation, considee value given for two brackets for e=0.
Value given for a withdrawal characteristic capigodf the bolt of 9 kN. For others bolt withdrawal
capacities  Rancnor[KN], value must be limited bycRichor/ 9



Page 178 of 260 of European Technical ApprovaEIA-06/0106

Table D33-5 AT1 - timber to rigid support connenti 2 angle brackets
. . Modified characteristic capacity per connection
Beam to rigid support connection (kN)
. Rk I Rok = Rax I Rak = Rsk
Load duration [Connector nail according to ETA-04/0013:
4,0x35 4,0x60 4,0x35 4,0x60 4,0x35 4,0x60
Min of Min of e< 068*b+28| e< 1,08*b+ 34
5,8 10,9 4,3 4,3
= 2,1 3,8
0,75 * Ry anchor | 0,75 * Ry anchor e> 068*b+28| e> 1,08*b+34
0,74%(3,93*b+142) | 0,87%(6,24*b+182)
/(e-1,5) /(e-1,5)
Min of Min of e< 0,73*b+28| e< 1,16 *b + 35
6,8 12,7 4,6 4,6
L 2,4 4.4
0,75 * Ry anchor | 0,75 * Ry anchor e> 073*b+28| e> 1,16*b+35
0,74*(4,58*b+154) | 0,87%(7,28*b+199)
/(e-1,5) /(e-1,5)
Min of Min of e< 0,78*b+28| e< 1,24*b+35
7,8 14,4 4,9 4,9
M 2,7 5,0
0,75 * Ry anchor | 0,75 * Ry anchor e> 078*b+28| e> 1,24*b+35
0,74*(5,23*b+165) | 0,87%(8,32*b+217)
/(e-1,5) /(e-1,5)
Min of Min of e< 083*b+28| e< 1,32*b + 36
8,7 16,1 5,2 5,2
S 3,1 5,7
0,75 * Ry anchor | 0,75 * Ry anchor e> 083*b+28]| e> 1,32*b+36
0,74%(5,89*b+176) | 0,87%(9,36*b+235)
/(e-1,5) /(e-1,5)
Min of Min of e< 092*b+28| e< 1,46 *b + 37
10,6 16,1 5,8 5,8
| 3,8 7,0
0,75 * Ry anchor | 0,75 * Ry anchor e> 092*b+28| e> 1,46*b+37
0,74*(7,20*b+198) | 0,87*(11,44*b+270)
/(e-1,5) /(e-1,5)

Note:

R ancholKN], value must be limited by Rnchor/ 9

Value given for a withdrawal characterisépacity of the bolt of 9 kN. For others bolt withdal capacities
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Annex D34 — E4/2.5

Product Name:

Product Name

Alternative name

UK France Denmark Germany
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Figure D34-1: E4/2.5
Material:

Standard material : S250GD + Z275 according to BB4®H
Or stainless steel according to clause II-1

Nail pattern:

Figure D34-2 : E4/2.5 nails pattern

A — Beam to beam connectiorPartial nailin
B — Beam to beam connection — Full nailir
C — Beam to rigid support connection
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Modified characteristic capacities:

Table D34-1 E4/2.5 - timber to timber connectioh angle bracket
Beam to beam connection Modified characteristic capacity per connection (kN)
Partial nailing: 4+4 (fig. D34-2 A) Full nailing 8+6 (fig. D34-2 B)
Load
duration Ru I Rax = Rak Rik | Rax = Rak
Connector nail according to ETA-04/0013: Connector nail according to ETA-04/0013:
4,0x35 4,0x60 4,0x35 4,0x60 4,0x35 4,0x60 4,0x35 4,0x60
f< 92,4 f<31,1 f< 65,9 f< 25
32/(f+56,6)| 65/(f+56,6) 37/(f+56,5) 75/ (f+56,5)
=) 1,2 2,1 13 2,6
f>0924 f>31,1 f> 65,9 f>25
205/ (f+1) | 20,5/ (f+1) 20,5/ (f+1) 20,5/ (f+1)
f< 63,4 f< 24,4 f< 47,8 f<19,8
37/(f+56,6)| 75/(f+56,6) 43/(f+56,5) 87/(f+56,5)
L 15 2,5 1,5 3
f> 63,4 f>24,4 f>478 f>19,8
205/ (f+1) | 20,5/ (f+1) 20,5/ (f+1) 20,5/ (f+1)
f< 48,1 f< 19,9 f< 37,4 f< 16,3
43/(f+56,6)| 87/(f+56,6) 50/ (f+56,5) 99/ (f+56,5)
M 1,7 3 1,7 3,5
f>48,1 f>19,9 f>374 f> 16,3
20,5/ (f+1) | 20,5/(f+1) 20,5/ (f+1) 20,5/ (f+1)
f< 38,7 f< 16,8 f< 30,6 f< 13,9
49/(f+56,6)| 97/(f+56,6) 56/ (f+56,5) 112/(f+56,5)
S 1,9 33 2,1 4
f> 38,7 f>16,8 f>30,6 f>13,9
205/ (f+1) | 20,5/(f+1) 20,5/ (f+1) 20,5/ (f+1)
f< 27,6 f<127 f<22,3 f< 10,5
60/ (f+56,6)|120/(f+56,6) 68/ (f+56,5) 136/ (f+56,5)
| 2,3 4,0 2,5 4,8
f>27,6 f>12,7 f>223 f> 10,5
205/ (f+1) | 20,5/(f+1) 20,5/ (f+1) 20,5/ (f+1)
Note: For Ry, if the purlin is prevented from rotation, consitlee value as the half of the one given for twackets.
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E4/2.5 - timber to timber connectiok angle brackets

Beam to beam connection

Modified characteristic capacity per

connection (kN)

Partial nailing 4+4 (fig. D35-2 A)

Full nailing 8+6 (fig. D35-2 B)

Load
duration Rik I Rak = Rak Rik I Rak = Rak

Connector nail according to ETA-04/0013: |Connector nail according to ETA-04/0013:
4,0x35 4,0x60 4,0x35 4,0x60 4,0x35 4,0x60 4,0x35 4,0x60

P 1,5 2,9 2,5 4.4 2,5 5,0 2,7 5,2

L 1,7 3,5 3,0 51 3,0 5,8 3,2 6,1

M 2,0 3,9 3,3 5,8 3,3 6,7 3,6 7,0

S 2,2 4,4 3,8 6,6 3,8 75 4,1 7,8

2,7 5,4 4,6 8,0 4,6 9,2 4,9 9,6
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Table D34-3 E4/2.5 - timber to rigid support cootien

_ . Modified characteristic capacity per connection
Beam to rigid support connection (kN)
1 angle bracket per connection 2 angle brackets per connection
Load
dUI’atIOI’\ Rl,k RZ,k = R3,k Rl,k RZ,k = R3,k
Connector nail according to ETA-04/0013: Connector nail according to ETA-04/0013:
4,0x35 4,0x60 4,0x35 4,0x60 4,0x35 4,0x60 4,0x35 4,0x60
P 0,6 1,2 3,8 7,4 1.2 2,5
L 0,7 14 4.4 8,6 14 2,9
min of : min of :
M 15,4/ (f+28) | 15,4/ (f+28) 0,8 1,7 5,0 9,8 1,6 3,3
20,5/f 20,5/f
S 0,9 19 5,7 11,0 1,8 3,8
I 11 2,2 6,9 11,8 2,2 4,6

Note: For R for 1 angle bracket connection, if the purlin oluenn is prevented from rotation, consider the gala
the half of the one given for two brackets.
Value given for a withdrawal characteristic capaof the bolt of 16 kN. For others bolt withdravealpacities
R ancholKN], value must be limited by 13.6 *Rncnor/ 16
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Annex D35 — E6/2

Product Name;

Product Name

Alternative name

UK France Denmark Germany
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Material: 3

Standard material : S250GD + Z275 according to BB4®H
Or stainless steel according to clause II-1

Nail pattern:
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Figure D35-2 : E6/2 nails pattern

B — Beam to beam and Post to beam conned
— Full nailing

C — Beam to rigid and Post to rigid supp
connection

A — Beam to beam connection — Partial nailing

tion

DIt




Modified characteristic capacities:
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Table D35-1 E6/2 - timber to timber connection antjle bracket
. Modified characteristic capacity per connection
Beam to beam connection
(kN)
Partial nailing 5+4 (fig. D35-2 A) Full nailing 11+6 (fig. D35-2)
Load
duration Ry x I R, = Ray Ry = Rgy
Connector nail according to ETA-04/0013: Connector nail according to ETA-04/0013:
4,0x35 4,0x60 4,0x35 4,0x60 4,0x35 4,0x60 4,0x35 4,0x60
f< 36,2 f<16,1 f< 28,7 f< 13,3
= 32/(f+56) | 65/(f+56) 12 22 37/(f+56) 75/ (f+56) 15 2.9
f> 36,2 f> 16,1 f> 28,7 f> 13,3
13,1/ (f+1) 13,1/ (f+1) 13,1/ (f+1) 13,1/ (f+1)
f<28 f<13 f< 227 f< 10,8
L 37/(f+56) | 75/(f+56) 14 26 44/ (f+56) 87/(f+56) 18 3.4
f>28 f>13 f>227 f>10,8
13,1/ (f+1) 13,1/ (f+1) 13,1/ (f+1) 13,1/ (f+1)
f< 22,8 £<10,9 f< 18,7 f<9,1
M 43/(f+56) | 87/(f+56) 16 3 50/ (f+56) 99/ (f+56) 21 3.9
f>22,8 f>10,9 f> 18,7 f>09,1
13,1/ (f+1) 13,1/ (f+1) 13,1/ (f+1) 13,1/ (f+1)
f<19,2 f<93 f< 15,8 f<78
S 49/(f+56) | 97/(f+56) 17 33 56/ (f+56) 112/ (f+56) 24 43
f>19,2 f>9,3 f> 15,8 f>78
13,1/ (f+1) 13,1/ (f+1) 13,1/ (f+1) 13,1/ (f+1)
f< 14,5 f<72 f<12 f<6
| 59/(f+56) | 120/ (f+56) 22 41 68/ (f+56) 136/ (f+56) 29 5.3
f>145 f>7.2 f>12 f>6
13,1/ (f+1) 13,1/ (f+1) 13,1/ (f+1) 13,1/ (f+1)
Note: For Ry, if the purlin is prevented from rotation, consitlee value as the half of the one given for twackets
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Table D35-2 E6/2 - timber to timber connection argle brackets

Beam to beam connection Modified characteristic capacity per connection (kN)
Partial nailing 5+4 (fig. D35-2 A) Full nailing 11+6 (fig. D35-2 B)
Load
duration Rk | Rox = Rk Ry« I Rok = Rs
Connector nail according to ETA-04/0013: Connector nail according to ETA-04/0013:
4,0x35 4,0x60 4,0x35 4,0x60 4,0x35 4,0x60 4,0x35 4,0x60
P 1,5 2,9 2,4 4,4 2,5 5,0 3,2 5,7
L 1,7 3,5 2,8 51 3,0 5,8 3,7 6,7
M 2,0 3,9 3,2 5,8 3,3 6,7 4,2 7,7
S 2,2 4.4 3,6 6,6 3,8 7,5 4,7 8,7
| 2,7 5,4 4,4 8,0 4,6 9,2 5,8 10,6
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Table D35-3 E6/2 — Post to beam connection
Column to beam connection
Nailing 8+6 Modified ch teristi it ti KN
(bottom row of nails in vertical flap odified characteristic capacity per connection (kN)
disregarded for Ry )
1 Angle Bracket per connection 2 Angle Brackets per connection
Load
duration R1x I Rak = Rsk Rk I Ry« = Ra
Connector nail according to ETA-04/0013: Connector nail according to ETA-04/0013:
4,0x35 4,0x60 4,0x35 4,0x60 4,0x35 4,0x60 4,0x35 | 4,0x60
f< 28,7 f< 13,3
37/(f+56) | 75/ (f+56)
P 1,5 2,9 2,5 5,0 3,2 5,8
f> 28,7 f> 13,3
13,1/ (f+1) | 13,1/ (f+ 1)
f< 22,7 f< 10,8
43/ (f+56) | 87/(f+56)
L 1,8 3,4 3,0 5,8 3,7 6,7
f> 22,7 f> 10,8
13,1/ (f+1) | 13,1/ (f+ 1)
f< 18,7 f<91
49/ (f+56) | 99/ (f+56)
M 2,1 3,9 3,3 6,7 4,2 7,7
f> 18,7 f>9,1
13,1/ (f+1) | 13,1/ (f+1)
f< 15,8 f< 7,8
56/ (f+56) | 112/ (f+56)
S 2,4 4,3 3,8 7,5 4,7 8,7
f> 15,8 f> 7,8
13,1/ (f+1) | 13,1/ (f+ 1)
f<12 f<6
68/ (f+56) | 136/ (f+56)
2,9 5,3 4,6 9,2 5,8 10,6
f>12 f>6
13,1/ (f+1) | 13,1/ (f+ 1)
Note: For Ry for 1 angle bracket connection, if the purlin olunn is prevented from rotation, consider the gals

the half of the one given for two brackets.
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Table D35-4 E6/2 - timber to rigid support connect— 2 angle brackets

Beam to rigid support connection |Modified characteristic capacity per connection
Nailing 11+1 bolt (fig. 35-2 C) (kN)
1 angle bracket per connection 2 angle brackets per connection
Load
duration Rl,k | R2,k = R3’k Rl,k | R2,k = R3’k
Connector nail according to ETA-04/0013: Connector nail according to ETA-04/0013:
4,0x35 | 4,0x60 4,0x35 4,0x60 4,0x35 4,0x60 4,0x35 4,0x60
P 0,6 1,0 3,9 7,7 1,2 2,0
L 0,7 1,2 4,6 9,0 1,4 2,3
min of :
M 10,9/ (f+ 27) 0,8 1,3 5,2 9,7 1,6 2,6
13,1/ f
S 9,0 1,5 5,8 9,7 1,8 3,0
| 1,1 1,8 7,2 9,7 2,2 3,7

Note: For R for 1 angle bracket connection, if the purlin oluenn is prevented from rotation, consider the gals
the half of the one given for two brackets.
Value given for a withdrawal characteristic capaof the bolt of 16 kN. For others bolt withdrawapacities
R ancholKN], value must be limited by 13.6 *Rnchor/ 16.
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Table D35-5 E6/2 - Post to rigid support connegtio

Column to rigid support connection . o ]
Nailing 8+1 bolt Modified characteristic capacity per
L . . connection (kN
(bottom row of nails in vertical flap disregarded for R, ) (kN)
1 angle bracket per connection 2 angle brackets per connection
Load
duration Rk I Rok = Rak R« | Rok = Ra
Connector nail according to ETA-04/0013: Connector nail according to ETA-04/0013:
4,0x35 | 4,0x60 4,0x35 4,0x60 4,0x35 4,0x60 4,0x35 4,0x60
P 0,6 1,0 2,0 4,0 1,2 2,0
L 0,7 1,2 2,2 4,6 1,4 2,3
min of :
M 10,9/ (f+27) 0,8 1,3 2,6 5,3 1,6 2,6
13,1/ f
S 0,9 1,5 3,0 5,9 1,8 3,0
I 1,1 1,8 3,7 7,3 2,2 3,7
Note:

For R for 1 angle bracket connection, if the purlin oluznn is prevented from rotation, consider the gas
the half of the one given for two brackets.

Value given for a withdrawal characteristic capaof the bolt of 16 kN. For others bolt withdrawapacities
R ancholKN], value must be limited by 13.6 *Rnchor/ 16 .
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Annex D36 — E6/2.5

Product Name:

Alternative name

Product Name
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Figure D36-1: E6/2.5
Material

Standard material : S250GD + Z275 according to BB4®H

Or stainless steel according to clause II-1

Nail pattern:
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Figure D36-2 : E6/2.5 nails pattern

B — Beam to beam and Post to beam conned
— Full nailing

C — Beam to rigid and Post to rigid supp
connection

A — Beam to beam connection — Partial nailing

tio

DIt
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Modified characteristic capacities

Table D36-1 E6/2.5 - timber to timber connectioh angle bracket
. Modified characteristic capacity per connection
Beam to beam connection
(kN)
Partial nailing 5+4 (fig. D36-2 A) Full nailing 11+6 (fig. D36-2 B)
Load
duration R1 I Rox = Rak R1 « I Rox = Rak
Connector nail according to ETA-04/0013: Connector nail according to ETA-04/0013:
4,0x35 4,0x60 4,0x35 4,0x60 4,0x35 4,0x60 4,0x35 4,0x60
f<92,8 f<31,2 f< 65,9 f< 25
32/(f+56) | 65/ (f+56) 37/(f+56) 75/ (f+56)
= 1,2 2,1 15 2,9
f> 928 f> 31,2 f> 65,9 f> 25
20,5/ (f+1) | 20,5/ (f+1) 20,5/ (f+ 1) 20,5/ (f+1)
f< 63,6 f<24,4 f< 47,8 f<19,8
37/(f+56) | 75/ (f+56) 43/ (f+56) 87/ (f+56)
L 1,5 2,5 1,8 3,3
f> 63,6 f> 24,4 f> 47,8 f> 19,8
20,5/ (f+1) | 20,5/ (f+1) 20,5/ (f+ 1) 20,5/ (f+1)
f< 48,2 f< 20 f<37,4 f<16,3
43/ (f+56) | 87/(f+56) 50/ (f+56) 99/ (f+56)
M 1,7 3 2,1 3,9
f> 48,2 f> 20 f> 37,4 f> 16,3
20,5/ (f+1) | 20,5/ (f+1) 20,5/ (f+ 1) 20,5/ (f+1)
f< 38,8 f< 16,8 f< 30,6 f<13,9
49/ (f+56) | 97/ (f+56) 56/ (f+56) 112/ (f+56)
S 1,8 3,3 2,4 4,3
f> 38,8 f> 16,8 f> 30,6 f> 13,9
20,5/ (f+1) | 20,5/ (f+1) 20,5/ (f+ 1) 20,5/ (f+1)
f< 27,7 f<12,7 f<22,3 f< 10,5
60/ (f+56) | 120/ (f+56) 68/ (f+56) 136/ (f+56)
I 2,2 4,0 2,9 5,3
f> 27,7 f> 12,7 f>223 f> 10,5
20,5/ (f+1) | 20,5/ (f+1) 20,5/ (f+ 1) 20,5/ (f+1)
Note: For Ry, if the purlin is prevented from rotation, consitlee value as the half of the one given for twackets.




Page 191 of 260 of European Technical ApprovaEIA-06/0106

Table D36-2 E6/2.5 - timber to timber connectiod brackets

Beam to beam connection Modified characteristic capacity per connection (kN)
Partial nailing 5+4 (fig. D36-2 A) Full nailing 11+6 (fig. D36-2 B)
Load
duration Rk | Rox = Rk R« I Rok = Rsk
Connector nail according to ETA-04/0013: Connector nail according to ETA-04/0013:
4,0x35 4,0x60 4,0x35 4,0x60 4,0x35 4,0x60 4,0x35 4,0x60
P 1,5 2,9 2,3 4,4 2,5 5,0 3,2 5,7
L 1,7 3,5 2,8 51 3,0 5,8 3,7 6,7
M 2,0 3,9 3,2 5,8 3,3 6,7 4,2 7,7
S 2,2 4,4 3,5 6,6 3,8 7,5 4,7 8,7
| 2,7 5,4 4,4 8,0 4,6 9,2 5,8 10,6
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Table D36-3 E6/2.5 - post to beam connection
Column to beam connection
Nailing 8+6 dified ch o i ) K
(bottom row of nails in vertical flap disregarded for Modified characteristic capacity per connection (kN)
R1k)
1 angle bracket per connection 2 angle brackets per connection
Load
duration | Rox = Rak Rk I Rok = Rax
Connector nail according to ETA-04/0013: Connector nail according to ETA-04/0013:
4,0x35 4,0x60 4,0x35 4,0x60 4,0x35 4,0x60 4,0x35 4,0x60
f< 65,9 f< 25
37/ (f+56) 75/ (f+56)
P 1,5 2,9 2,5 5,0 3,2 5,8
f> 65,9 f> 25
20,5/ (f+1) 20,5/ (f+1)
f< 47,8 f< 19,8
43/ (f+56) 87/ (f+56)
L 1,8 3,4 3,0 5,8 3,7 6,7
f> 47,8 f> 19,8
20,5/ (f+1) 20,5/ (f+1)
f< 37,4 f< 16,3
49/ (f+56) 99/ (f+56)
M 2,1 3,9 3,3 6,7 4,2 7,7
f> 37,4 f> 16,3
20,5/ (f+1) 20,5/ (f+1)
f< 30,6 f< 13,9
56/ (f+56) 112/ (f+56)
S 2,4 4,3 3,8 7,5 4,7 8,7
f> 30,6 f> 13,9
20,5/ (f+1) 20,5/ (f+1)
f< 22,3 f< 10,5
68/ (f+56) 136/ (f+56)
I 2,9 5,3 4,6 9,2 5,8 10,6
f> 22,3 f> 10,5
20,5/ (f+1) 20,5/ (f+1)
Note: For Ry for 1 angle bracket connection, if the purlin oluenn is prevented from rotation, consider the gals

the half of the one given for two brackets.
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Table D36-4 E6/2.5 - timber to rigid support cootien

Beam to rigid support connection Modified characteristic capacity per
Nailing 11+1 bolt (fig. D36-2 C) connection (kN)
1 angle bracket per connection | 2 angle brackets per connection
Load
duration R1k Rok = Rax Rik Rok = Rak
Connector nail according to ETA-04/0013: |Connector nail according to ETA-04/0013:
4,0x35 | 4,0x60 4,0x35 4,0x60 4,0x35 4,0x60 4,0x35 4,0x60
P 0,6 1,2 3,9 7,7 1,2 2,5
L 0,7 1,4 4,6 9,0 1,4 2,9
min of :
M 14,9/ (f+ 28) 0,8 1,7 5,2 10,2 1,6 3,3
20,5/ f
S 0,9 1,9 5,8 11,6 1,8 3,8
| 1,1 2,2 7,2 11,8 2,2 4,6

Note: For Ry for 1 angle bracket connection, if the purlin oluenn is prevented from rotation, consider the gals
the half of the one given for two brackets.
Value given for a withdrawal characteristic capaof the bolt of 16 kN. For others bolt withdrawalpacities
Ry anchofKN], value must be limited by 13.6 *Rncnor/ 16 .
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Table D36-5 E6/2.5 - Post to rigid support coniatt

Column to rigid support connection
Nailing 8+1 bolt Modified characteristic capacity per
(bottom row of nails in vertical flap disregarded for connection (kN)
Ri
1 angle bracket per connection 2 angle brackets per connection
Load
duration Ry | Rox=Rsx Ruk | Rz = Rak
Connector nail according to ETA-04/0013: Connector nail according to ETA-04/0013:
4,0x35 | 4,0x60 4,0x35 4,0x60 4,0x35 4,0x60 4,0x35 4,0x60
P 0,6 1,2 2,0 4,0 1,2 2,5
L 0,7 1,4 2,2 4,6 1,4 2,8
M 14,9/ (f+28) 0,8 1,7 2,6 5,3 1,6 3,3
S 0,9 1,9 3,0 5,9 1,7 3,8
I 1,1 2,2 3,7 7,3 2,2 4,6

Note: For Ry for 1 angle bracket connection, if the purlin olunn is prevented from rotation, consider the gals
the half of the one given for two brackets.
Value given for a withdrawal characteristic capaof the bolt of 16 kN. For others bolt withdrawalpacities
Ry anchofKN], value must be limited by 13.6 *Rncnor/ 16 .
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Annex D37 — E7/2.5

Product Name;

Alternative name
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UK France Denmark Germany
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Figure D37-1: E7/2.5
Material:

Standard material : S250GD + Z275 according to BBAB
Or stainless steel according to clause IlI-1

Nail pattern:
+ & -
+ 4+ & + - -
+ 4 . ol S 5
e D e D
+ 4+ . ol S 5

+ + + + o +
$O% v X
+ + + + + +
A B C

Figure D37-2 : E7/2.5 nails pattern

B — Beam to beam and Post to beam conned
— Full nailing

C — Beam to rigid and Post to rigid supp
connection

A — Beam to beam connection — Partial nailing

tion

DIt




Modified characteristic capacities:

Page 196 of 260 of European Technical ApprovaEIA-06/0106

Table D37-1 E7/2.5 - timber to timber connectioh angle bracket
Beam to beam connection Modified characteristic capacity per connection (kN)
Partial nailing 6+4 (fig. D37-2 A) Full nailing 13+6 (fig. D37-2 B)
Load
duration Rk I Ry = Rax R1 | Ry« = Rak
Connector nail according to ETA-04/0013: Connector nail according to ETA-04/0013:
4,0x35 4,0x60 4,0x35 4,0x60 4,0x35 4,0x60 4,0x35 4,0x60
f< 028 f< 31,2 f< 65,9 f< 25
32/(f+56) | 65/(f+56) 37/(f+56) | 75/ (f+56)
P 1,3 2,5 2 3,7
f> 92,8 f> 31,2 f> 65,9 f> 25
20,5/ (f+1) | 205/ (f+1) 20,5/ (f+1) | 20,5/ (f+1)
f< 63,6 f< 24,4 f< 47,8 f< 19,8
37/(f+56) | 75/ (f+56) 43/ (f+56) | 87/ (f+56)
L 1,5 2,9 2,3 4,4
f> 63,6 f> 24,4 f> 47,8 f> 19,8
20,5/ (f+1) | 205/ (f+1) 20,5/ (f+1) | 20,5/ (f+1)
f< 48,2 f<20 f< 37,4 f< 16,3
43/ (f+56) 87/ (f+56) 49/ (f+56) | 99/ (f+56)
M 1,7 3,4 2,6 5
f> 48,2 f> 20 f> 37,4 f> 16,3
20,5/ (f+1) | 205/ (f+1) 20,5/ (f+1) | 20,5/ (f+1)
f< 38,8 f< 16,8 f< 30,6 f< 13,9
48/ (f+56) | 97/(f+56) 56/ (f+56) | 112/ (f+56)
S 1,9 3,8 3 5,6
f> 38,8 f> 16,8 f> 30,6 f> 13,9
20,5/ (f+1) | 205/ (f+1) 20,5/ (f+1) | 20,5/ (f+1)
f< 27,7 f<12,7 f< 22,3 f< 10,5
59/ (f+56) | 119/ (f+ 56) 68/ (f+56) | 136/ (f+56)
| 2,3 4,6 3,7 6,9
f> 27,7 f> 12,7 f> 223 f> 10,5
20,5/ (f+1) | 205/ (f+1) 20,5/ (f+1) | 20,5/ (f+1)

Note:

For Ry, if the purlin is prevented from rotation, consitlee value as the half of the one given for twackets.
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Table D37-2 E7/2.5 - timber to timber connectiok angle brackets
Beam to beam connection Modified characteristic capacity per connection (kN)
Partial nailing 6+4 (fig. D37-2 A) Full nailing 13+6 (fig. D37-2 B)
Load
duration R« | Rox = Rax Ry« | Rok = Rsk
Connector nail according to ETA-04/0013: Connector nail according to ETA-04/0013:
4,0x35 4,0x60 4,0x35 4,0x60 4,0x35 4,0x60 4,0x35 4,0x60

P 1,4 2,9 2,6 51 2,5 5,0 4,0 7,5
L 1,7 3,4 3,0 5,9 2,9 5,8 4,6 8,8
M 2,0 3,9 3,4 6,8 33 6,7 53 10,0
S 2,2 4,4 3,9 7,6 3,7 7,6 6,0 11,3
I 2,7 5,4 4,8 9,3 4,5 9,2 7,3 13,8
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Table D37-3 E7/2.5 - Post to beam connection
Column to beam connection
Nailing 10+6 Modified characteristi it tion (kN
(bottom row of nails in vertical flap odified characteristic capacity per connection (kN)
disregarded for Ry )
1 angle bracket per connection 2 angle brackets per connection
Load
duration Ry | Rok = Rs Ry | Ro = Ray
Connector nail according to ETA-04/0013: Connector nail according to ETA-04/0013:
4,0x35 4,0x60 4,0x35 4,0x60 4,0x35 4,0x60 4,0x35 4,0x60
f< 65,9 f<25
37/(f+56) | 74/ (f+56)
P 1,8 3,7 2,5 5,0 3,7 7.3
f> 65,9 f> 25
20,5/ (f+1) | 20,5/ (f+1)
f< 47,8 f< 19,8
43/ (f+56) | 87/ (f+56)
L 2,1 4,3 2,9 5,8 4,3 8,5
f> 47,8 f> 19,8
20,5/ (f+1) | 20,5/ (f+1)
f< 37,4 f< 16,3
49/ (f+56) | 99/ (f+56)
M 2,5 4,8 3,3 6,7 4,9 9,8
f> 37,4 f> 16,3
20,5/ (f+1) | 20,5/ (f+1)
f< 30,6 f< 13,9
56/ (f+56) | 112/ (f+56)
S 2,8 5,5 3,7 7,5 5,6 10,9
f> 30,6 f> 13,9
20,5/ (f+1) | 20,5/ (f+1)
f<22,3 f< 10,5
68/ (f+56) | 136/ (f+56)
| 3,4 6,7 4,5 9,2 6,8 13,4
f> 22,3 f> 10,5
20,5/ (f+1) | 20,5/ (f+1)
Note: For R for 1 angle bracket connection, if the purlin oluznn is prevented from rotation, consider the gals

the half of the one given for two brackets
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Table D37-4 E7/2.5 - timber to rigid support cootien

Beam to rigid support connection Modified characteristic capacity per
Nailing 13+1 bolt (fig. D37-2 C) connection (kN)
1 angle bracket per connection | 2 angle brackets per connection
Load
duration Rk I Rok = Rak Rk | Rok = Rak
Connector nail according to ETA-04/0013: JConnector nail according to ETA-04/0013:
4,0x35 | 4,0x60 4,0x35 4,0x60 4,0x35 4,0x60 4,0x35 4,0x60
P 0,6 1,2 3,9 7,8 11 2,5
L 0,7 1,4 4,5 9,0 1,4 2,8
M 19,2/ (f+ 28) 0,8 1,7 51 10,3 1,6 3,3
S 0,9 1,9 5,9 11,6 1,8 3,7
| 1,1 2,2 7,1 11,9 2,2 4,6

Note: For Ry for 1 angle bracket connection, if the purlin olunn is prevented from rotation, consider the gals
the half of the one given for two brackets.
Value given for a withdrawal characteristic capaof the bolt of 16 kN. For others bolt withdraveapacities
Ry anchofKN], value must be limited by 13.6 *Rnchor/ 16
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Table D37-5 E7/2.5 - Post to rigid support conieatt

Column to rigid support connection
Nailing 10+1 bolt

(bottom row of nails in vertical flap disregarded for Ry y)

Modified characteristic capacity per
connection (kN)

1 angle bracket per connection 2 angle brackets per connection
Load
duration Ruk | Rok = Rak Rik | Rok = Rak
Connector nail according to ETA-04/0013: Connector nail according to ETA-04/0013:
4,0x35 4,0x60 4,0x35 4,0x60 4,0x35 4,0x60 4,0x35 4,0x60

f<234
8/f

f> 23,4
19,2/ (f+ 28)

f<31,9
10/ f

f> 31,9
19,2/ (f+ 28)

f< 43,6

11/f
M 19,2/ (f+28) 0,8 1,7 2,6 5,3 1,6 3,3
f> 43,6

19,2/ (f+ 28)

f<61,2
13/f

f> 61,2
19,2/ (f+ 28)

f< 148

16,2/ f
| 1,1 2,2 3,7 7,3 2,2 4,6
f> 148

19,2/ (f+ 28)

Note: For R for 1 angle bracket connection, if the purlin oluenn is prevented from rotation, consider the gals
the half of the one given for two brackets.
Value given for a withdrawal characteristic capaof the bolt of 16 kN. For others bolt withdrawapacities
R ancholKN], value must be limited by 13.6 *Rnchor/ 16 .
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Annex D38 — E8/2.5
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Figure D38-1: E8/2.5
Material:
Standard material : S250GD + Z275 according to BBAB
Or stainless steel according to clause IlI-1
Nail pattern:
4%@ -+ +$ -+ +$ -+ Figure D38-2 : E8/2.5 nails pattern
4+ + 4 b o+ + + + + A — Beam to beam connection — Partial nailing
B — Beam to beam and Post to beam conneg
R S 5 + - . + + + | _Full nailling
+ @4} + $+ + @+ C — Beam to rigid and Post to rigid support
connection
+ <+ - + -+ + o+ -

-

.

o [+
R X




Modified characteristic capacities:
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Table D38-1 E8/2.5 - timber to timber connectioh angle bracket
Beam to beam connection Modified characteristic capacity per connection (kN)
Partial nailing 6+4 (fig. D38-2 A) Full nailing 13+6 (fig. D38-2 B)
Load
duration R1 I Ry = Rax R1 | Ry« = Rak
Connector nail according to ETA-04/0013: Connector nail according to ETA-04/0013:
4,0x35 4,0x60 4,0x35 4,0x60 4,0x35 4,0x60 4,0x35 4,0x60
f<928 f<31,2 f< 65,9 f<25
32/(f+56) | 65/ (f+56) 37/ (f+56) | 75/ (f+56)
P 1,3 2,5 2 3,7
f> 92,8 f> 31,2 f> 65,9 f> 25
20,5/ (f+1) | 20,5/ (f+1) 20,5/ (f+1) | 20,5/ (f+1)
f< 63,6 f< 24,4 f< 47,8 f< 19,8
37/(f+56) | 75/(f+56) 43/ (f+56) | 87/ (f+56)
L 1,5 2,9 2,3 4,4
f> 63,6 f> 24,4 f> 47,8 f> 19,8
20,5/ (f+1) | 20,5/ (f+1) 20,5/ (f+1) | 20,5/ (f+1)
f< 48,2 f<20 f< 37,4 f< 16,3
43/ (f+56) | 87/(f+56) 49/ (f+56) | 99/ (f+56)
M 1,7 3,4 2,6 5
f> 48,2 f> 20 f> 37,4 f> 16,3
20,5/ (f+1) | 20,5/ (f+1) 20,5/ (f+1) | 20,5/ (f+1)
f< 38,8 f< 16,8 f< 30,6 f< 13,9
48/ (f+56) | 97/(f+56) 56/ (f+56) | 112/ (f+56)
S 1,9 3,8 3 5,6
f> 38,8 f> 16,8 f> 30,6 f> 13,9
20,5/ (f+1) | 20,5/ (f+1) 20,5/ (f+1) | 20,5/ (f+1)
f< 27,7 f<12,7 f< 22,3 f< 10,5
59/ (f+56) | 119/ (f+56) 68/ (f+56) | 136/ (f+56)
I 2,3 4,6 3,7 6,9
f> 27,7 f> 12,7 f> 22,3 f> 10,5
20,5/ (f+1) | 20,5/ (f+1) 20,5/ (f+1) | 20,5/ (f+1)

Note:

For Ry, if the purlin is prevented from rotation, consitlee value as the half of the one given for twackets.
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E8/2.5 - timber to timber connecti@angle brackets
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Beam to beam connection

Modified characteristic capacity per connection (kN)

Partial nailing 6+4 (fig. D38-2 A)

Full nailing 13+6 (fig. D38-2 B)

Load
duration Rk | Rok = Rak Rk | Rok = Rsk
Connector nail according to ETA-04/0013: Connector nail according to ETA-04/0013:
4,0x35 4,0x60 4,0x35 4,0x60 4,0x35 4,0x60 4,0x35 4,0x60
P 1,4 2,9 2,6 51 2,5 5,0 4,0 7,5
L 1,7 3,4 3,0 5,9 2,9 5,8 4,6 8,8
M 2,0 3,9 3,4 6,8 3,3 6,7 53 10,0
S 2,2 4,4 3,9 7,6 3,7 7,6 6,0 11,3
| 2,7 5,4 4,8 9,3 4,5 9,2 7,3 13,8
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Table D38-3 E8/2.5 - Post to beam connection
Column to beam connection
Nailing 10+6 Modified characteristi it tion (kN
(bottom row of nails in vertical flap odified characteristic capacity per connection (kN)
disregarded for Ry )
1 angle bracket per connection 2 angle brackets per connection
Load
duration Rk I Rok = Rak Ri1k I Ro« = Rak
Connector nail according to ETA-04/0013: Connector nail according to ETA-04/0013:
4,0x35 4,0x60 4,0x35 4,0x60 4,0x35 4,0x60 4,0x35 4,0x60
f< 65,9 f< 25
37/(f+56) | 74/ (f+56)
P 1,8 3,7 2,5 5,0 3,7 7.3
f> 65,9 f> 25
20,5/ (f+1) | 205/ (f+1)
f< 47,8 f< 19,8
43/ (f+56) | 87/(f+56)
L 2,1 4,3 2,9 5,8 4,3 8,5
f> 47,8 f> 19,8
20,5/ (f+1) | 205/ (f+ 1)
f< 37,4 f< 16,3
49/ (f+56) | 99/ (f+56)
M 2,5 4,8 3,3 6,7 4,9 9,8
f> 37,4 f> 16,3
20,5/ (f+1) | 20,5/ (f+1)
f< 30,6 f< 13,9
56/ (f+56) | 112/ (f+56)
S 2,8 5,5 3,7 7,5 5,6 10,9
f> 30,6 f> 13,9
20,5/ (f+1) | 20,5/ (f+1)
f< 223 f< 10,5
68/ (f+56) | 136/ (f+56)
| 3,4 6,7 4,5 9,2 6,8 13,4
f> 22,3 f> 10,5
20,5/ (f+1) | 20,5/ (f+1)

Note:

the half of the one given for two brackets

For R for 1 angle bracket connection, if the purlin olumn is prevented from rotation, consider the gals
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Table D38-4 E8/2.5 - timber to rigid support cootien

Beam to rigid support connection Modified characteristic capacity per
Nailing 13+1 bolt (fig. D38-2 C) connection (kN)
1 angle bracket per connection | 2 angle brackets per connection
Load
duration R« I Rox = Rak R« | Rok = Rak
Connector nail according to ETA-04/0013: JConnector nail according to ETA-04/0013:
4,0x35 | 4,0x60 4,0x35 4,0x60 4,0x35 4,0x60 4,0x35 4,0x60
P 0,6 1,2 3,9 7,8 1,1 2,5
L 0,7 1,4 4,5 9,0 1,4 2,8
M 19,2/ (f+ 28) 0,8 1,7 5,1 10,3 1,6 3,3
S 0,9 1,9 5,9 11,6 1,8 3,7
I 1,1 2,2 7,1 11,9 2,2 4,6

Note: For R for 1 angle bracket connection, if the purlin oluenn is prevented from rotation, consider the gala
the half of the one given for two brackets.
Value given for a withdrawal characteristic capaof the bolt of 16 kN. For others bolt withdravealpacities
R ancholKN], value must be limited by 13.6 *Rncnor/ 16
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Table D38-5 E8/2.5 - Post to rigid support conieatt

Column to rigid support connection Characteristic capacity per connection
(Nails 1,2 and 12 disregarded for Ry k) (kN)

1 angle bracket per connection 2 angle brackets per connection
Load
duration Ry | Rz = Ra Ry | Ro = Ra
Connector nail according to ETA-04/0013: Connector nail according to ETA-04/0013:
4,0x35 4,0x60 4,0x35 4,0x60 4,0x35 4,0x60 4,0x35 4,0x60

f< 23,4

8/f
P 0,6 1,2 2,0 4,0 1,1 2,5
f> 23,4

19,2/ (f+ 28)

f<31,9
10/ f

f> 31,9
19,2/ (f+ 28)

f< 43,6

11/ f
M 19,2/ (f+28) 0,8 1,7 2,6 5,3 1,6 3,3
f> 43,6

19,2/ (f+ 28)

f<61,2
13/ f

f> 61,2
19,2/ (f+28)

f< 148
16,2/ f

f> 148
19,2/ (f+28)

Note: For Ry for 1 angle bracket connection, if the purlin oluenn is prevented from rotation, consider the gals
the half of the one given for two brackets.
Value given for a withdrawal characteristic capaof the bolt of 16 kN. For others bolt withdrawalpacities
Ry anchofKN], value must be limited by 13.6 *Rncnor/ 16 .
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Annex D39 — E14/2

Product Name;

Alternative name
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Figure D39-1: E14/2
Material:

Standard material : S250GD + Z275 according to BB4®H
Or stainless steel according to clause II-1

Nail pattern:
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Figure D39-2 : E14/2 nails pattern
A — Beam to beam connection
B — Beam to rigid support
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Modified characteristic capacities:

Table D39-1 E14/2 - timber to timber connection
Beam to beam connection Modified characteristic capacity per connection (kN)
1 angle bracket per connection 2 angle brackets per connection
Load
duration Ri1 | Rok = Rsk Rik I R>x = Rak
Connector nail according to ETA-04/0013: Connector nail according to ETA-04/0013:
4,0x35 4,0x60 4,0x35 4,0x60 4,0x35 4,0x60 4,0x35 4,0x60
f< 65,3 f< 21,6
20/ (f+39) | 40/ (f+39)
P 1,6 2,8 2,5 5,0 3,2 5,8
f> 65,3 f> 21,6
13,1/ (f+ 1) 13,1/ (f+ 1)
f< 44,5 f< 16,9
23/ (f+39) | 47/ (f+39)
L 1,8 3,4 2,9 5,8 3,7 6,8
f> 44,5 f> 16,9
13,1/ (f+ 1) 13,1/ (f+ 1)
f< 33,6 f< 13,8
27/ (f+39) | 54/ (f+39)
M 2,1 3,8 3,3 6,7 4,3 7,7
f> 33,6 f> 13,8
13,1/ (f+ 1) 13,1/ (f+ 1)
f< 27 f< 11,6
31/(f+39) | 61/ (f+39)
IS 2,4 4,4 3,7 7.5 4,8 8,7
f> 27 f> 11,6
13,1/ (f+ 1) 13,1/ (f+ 1)
f<19,2 f<8,7
37/ (f+39) | 75/ (f+39)
| 2,9 53 4,5 9,2 5,9 10,7
f> 19,2 f> 8,7
13,1/ (f+ 1) 13,1/ (f+ 1)

Note:

For R for 1 angle bracket connection, if the purlin oluznn is prevented from rotation, consider the gas
the half of the one given for two brackets.
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Table D39-2 E14/2 - timber to rigid connection

- . Modified characteristic capacity per
Beam to rigid support connection _
connection (kN)
1 angle bracket per connection 2 angle brackets per connection
Load
duration Rl,k | R2,k = R3’k Rl,k I RZ,k = R3’k
Connector nail according to ETA-04/0013: Connector nail according to ETA-04/0013:
4,0x35 | 4,0x60 4,0x35 4,0x60 4,0x35 4,0x60 4,0x35 4,0x60
P 1,0 2,0 2,1 4,2 2,0 4,2
L 1,1 2,4 2,5 4,9 2,3 4.8
min of :
M 26,5/ (f+17) 1,4 2,8 2,8 5,6 2,7 5,5
11,3/ f
S 1,5 3,1 3,2 6,4 3,1 6,3
| 1,8 8,0 3,9 6,9 3,7 7,6

Note: For Ry for 1 angle bracket connection, if the purlin oluenn is prevented from rotation, consider the gals
the half of the one given for two brackets.
Value given for a withdrawal characteristic capaof the bolt of 25 kN. For others bolt withdraveapacities
Ry anchofKN], value must be limited by 21.9 *Rnchor/ 25
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Annex D40 — E17/2

Product Name;

Alternative name
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Material:

Standard material : S250GD + Z275 according to BB4®H
Or stainless steel according to clause II-1

Nail pattern:
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Figure D40-2 : E17/2 nails pattern

A — Beam to beam connection — Partial nailing
B — Beam to beam connection — Full nailing

C — Post to beam connection

D — Beam to rigid support connection

E — Post to rigid connectic




Modified characteristic capacities:

Table D40-1

E17/2 - timber to timber connectioh angle bracket
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Beam to beam connection Modified characteristic capacity per connection (kN)
Partial nailing 6+4 (fig. D40-2 A) Full nailing 15+4 (fig. D40-2 B)
Load
duration Rk Rak = Rk Rz k = Rk
Connector nail according to ETA-04/0013: Connector nail according to ETA-04/0013:
4,0x35 4,0x60 4,0x35 4,0x60 4,0x35 4,0x60 4,0x35 4,0x60
f< 65,3 f<21,6 f< 65,3 f<21,6
20/ (f+39) | 40/ (f+39) 20/ (f+39) 40/ (f+39)
P 1,2 2,3 2,1 3,6
f> 65,3 f> 21,6 f> 65,3 f> 21,6
13,1/ (f+1) | 13,1/ (f+1) 13,1/ (f+1) 13,1/ (f+1)
f< 44,5 f< 16,9 f< 44,5 f< 16,9
23/ (f+39) | 47/(f+39) 23/ (f+39) 471 (f+39)
L 1,4 2,7 2,4 4,1
f> 44,5 f> 16,9 f> 44,5 f> 16,9
13,1/ (f+1) | 13,1/(f+1) 13,1/ (f+1) 13,1/ (f+1)
f< 33,6 f< 13,8 f< 33,6 f< 13,8
27/ (f+39) | 54/ (f+39) 37/ (f+39) 54/ (f+39)
M 1,7 3,1 2,8 4,7
f> 33,6 f> 13,8 f> 33,6 f> 13,8
13,1/ (f+1) | 13,1/ (f+1) 13,1/ (f+1) 13,1/ (f+1)
f< 27 f<11,6 f<27 f< 11,6
31/(f+39) | 61/ (f+39) 31/ (f+39) 61/ (f+39)
S 1,9 3,5 3,1 53
f> 27 f> 11,6 f>27 f> 11,6
13,1/ (f+1) | 13,1/ (f+1) 13,1/ (f+1) 13,1/ (f+1)
f< 19,2 f<8,7 f< 19,2 f<8,7
37/(f+39) | 75/ (f+39) 37/ (f+39) 75/ (f+39)
| 2,3 4,3 3,8 6,5
f> 19,2 f> 8,7 f> 19,2 f>8,7
13,1/ (f+1) | 13,1/ (f+1) 13,1/ (f+1) 13,1/ (f+1)
Note: For Ry, if the purlin is prevented from rotation, congitiee value as the half of the one given for twackets
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Table D40-2 E17/2 - timber to timber connectiod brackets

Beam to beam connection Modified characteristic capacity per connection (kN)
Partial nailing 6+4 (fig. D40-2 A) Full nailing 15+4 (fig. D40-2 B)
Load
duration Rl,k | RZ,k = R3,k Rl,k I RZ,k = R3,k
Connector nail according to ETA-04/0013: Connector nail according to ETA-04/0013:
4,0x35 4,0x60 4,0x35 4,0x60 4,0x35 4,0x60 4,0x35 4,0x60
P 2,5 50 2,6 4,6 2,5 50 4,2 7,1
L 2,9 5,8 3,0 5,5 2,9 5,8 4,9 8,3
M 3,3 6,7 3,4 6,3 3,3 6,7 5,6 9,5
S 3,7 7,5 3,8 7,0 3,7 7,5 6,3 10,7
| 4,5 9,2 4,7 8,6 4,5 9,2 7,7 13,0
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Table D40-3 E17/2 - post to beam connection
Column to beam connection Modified characteristic capacity per
Nailing 12+4 (fig. D40-2 C) connection (kN)
1 Angle Bracket per connection 2 Angle Brackets per connection
Load
duration I Rk = Rak Rik Rok = Rak
Connector nail according to ETA-04/0013: Connector nail according to ETA-04/0013:
4,0x35 4,0x60 4,0x35 | 4,0x60 4,0x35 4,0x60 4,0x35 | 4,0x60
f< 65,3 f<21,6
21/ (f+39) | 40/ (f+39)
P 2 3,4 2,5 5,0 4 6,8
f> 65,3 f> 21,6
13,1/ (f+1) | 13,1/ (f+ 1)
f< 44,5 f< 16,9
23/ (f+39) | 47/ (f+39)
L 2,3 4 2,9 5,8 4,6 8
f> 44,5 f> 16,9
13,1/ (f+1) | 13,1/(f+ 1)
f< 33,6 f<13,8
27/ (f+39) | 54/ (f+39)
M 2,6 4,6 3,3 6,7 5,4 9,1
f> 33,6 f> 13,8
13,1/ (f+1) | 13,1/(f+ 1)
f< 27 f<11,6
31/(f+39) | 61/ (f+39)
S 3 51 3,7 7,5 6 10,2
f> 27 f> 11,6
13,1/ (f+1) | 13,1/ (f+ 1)
f< 19,2 f<8,7
37/(f+39) | 75/ (f+39)
I 3,7 6,3 4,5 9,2 7,4 12,6
f> 19,2 f> 8,7
13,1/ (f+1) | 13,1/ (f+ 1)
Note: For R for 1 angle bracket connection, if the purlin oluznn is prevented from rotation, consider the gals

the half of the one given for two brackets
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Table D40-4 E17/2 - beam to rigid support coniuect

Beam to rigid support connection | Modified characteristic capacity per connection
Nailing 15+1 bolt (fig. D40-2 D) (kN)
1 angle bracket per connection 2 angle brackets per connection
Load
duration Rl,k I R2,k = R3,k Rl,k I R2,k = R3’k
Connector nail according to ETA-04/0013: |Connector nail according to ETA-04/0013:
4,0x35 | 4,0x60 4,0x35 4,0x60 4,0x35 4,0x60 4,0x35 4,0x60
P 1,0 2,1 6,1 11,7 2,0 4,3
L 1,2 2,5 7,1 13,6 2,4 5,0
min of :
M 26,5/ (f+17) 1,4 2,8 8,2 14,2 2,8 5,7
11,3/ f
S 1,5 3,2 9,2 14,2 3,1 6,4
| 1,9 3,9 11,2 14,2 3,8 8,0

Note: For R for 1 angle bracket connection, if the purlin oluenn is prevented from rotation, consider the gals
the half of the one given for two brackets.
Value given for a withdrawal characteristic capaof the bolt of 25 kN. For others bolt withdravealpacities
R ancholKN], value must be limited by 21.9 *Rnchor/ 25 .
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Table D40-5 E17/2 - post to rigid support conimtt

Column to rigid support connection Modified characteristic capacity per
Nailing 12+1 bolt (fig. D40-2 E) connection (kN)
1 angle bracket per connection 2 angle brackets per connection
Load
duration R« | Rok = Rs« Ry« I Rox = Rak
Connector nail according to ETA-04/0013: Connector nail according to ETA-04/0013:
4,0x35 | 4,0x60 4,0x35 4,0x60 4,0x35 4,0x60 4,0x35 4,0x60
P 1,0 1,7 6,1 11,7 2,0 3,4
L 1,2 1,9 7,1 13,6 2,4 3,9
min of :
M 26,5/ (f+17) 1,4 2,2 8,2 14,2 2,8 4,5
11,3/ f
S 1,5 2,5 9,2 14,2 3,1 51
| 1,9 3,1 11,2 14,2 3,8 6,2

Note: For Ry for 1 angle bracket connection, if the purlin olunn is prevented from rotation, consider the gals
the half of the one given for two brackets.
Value given for a withdrawal characteristic capaof the bolt of 25 kN. For others bolt withdraveapacities
Ry anchofKN], value must be limited by 21.9 *Rnchor/ 25
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Annex D41 — E18/2.5

Product Name;

Alternative name

Product Name
UK France Denmark
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Figure D41-1: E18/2.5

Material:
Standard material : S250GD + Z275 according to BB4®H
Or stainless steel according to clause II-1

Nail pattern:
+Z ¥y ¥y ¥4 ¥.d
¥ ¢ g * ¥ g + ¢ ¢ ¢ ¥ g ¥ ¥ §
e P LA A & + 4 ¥ LA + ¥
p: N 4, ¥ ¥ ¥ 4 ¥ ¥
B A I PR A I R A R I

Figure D41-2 : E18/2.5 nails pattern

A — Beam to beam connection — Partial nailing
B — Beam to beam connection — Full nailing

C — Post to beam connection

D — Beam to rigid support connection

E — Post to rigid connectic
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Modified characteristic capacities:

Table D41-1 E18/2.5 - timber to timber connectioh angle bracket
Beam to beam connection Modified characteristic capacity per connection (kN)
Partial nailing 6+4 (fig. D41-2 A) Full nailing 15+4 (fig. D41-2 B)
Load
duration Ry« | Ry = R3 Ry« | Ry« = R3 i
Connector nail according to ETA-04/0013: Connector nail according to ETA-04/0013:
4,0x35 4,0x60 4,0x35 4,0x60 4,0x35 4,0x60 4,0x35 4,0x60
f<5720,9 f< 52,3 f< 5721 f< 52,3
20/ (f+39) | 40/ (f+39) 20/ (f+39) 40/ (f+39)
p 1,5 2,7 2,4 43
f> 5720,9 f> 52,3 f> 5721 f> 52,3
20,5/ (f+1) | 20,5/ (f+1) 20,5/ (f+1) 20,5/ (f+1)
f< 218 f< 37 f< 218 f< 37
23/ (f+39) | 47/(f+39) 23/ (f+39) 47/ (f+39)
L 1,7 31 2,8 5
f> 218 f> 37 f> 218 f> 37
20,5/ (f+1) | 20,5/ (f+1) 20,5/ (f+1) 20,5/ (f+1)
f<110,5 f< 28,5 f<110,5 f< 28,5
27/ (f+39) | 54/ (f+39) 27/ (f+39) 54/ (f+39)
M 2 3,5 3,2 5,8
f> 110,5 f> 28,5 f> 110,5 f> 28,5
20,5/ (f+1) | 20,5/ (f+1) 20,5/ (f+1) 20,5/ (f+1)
f< 73,7 f< 23,1 f< 73,7 f< 23,1
31/ (f+39) | 61/(f+39) 31/ (f+39) 61/ (f+39)
S 2,3 3,9 3,7 6,5
f> 73,7 f> 23,1 f> 73,7 f> 23,1
20,5/ (f+1) | 20,5/ (f+1) 20,5/ (f+1) 20,5/ (f+1)
f< 44 f< 16,6 f< 44 f< 16,6
37/(f+39) | 75/ (f+39) 37/ (f+39) 75/ (f+39)
I 2,8 4,8 4,5 8
f> 44 f> 16,6 f> 44 f> 16,6
20,5/ (f+1) | 20,5/ (f+1) 20,5/ (f+1) 20,5/ (f+1)
Note: For Ry, if the purlin is prevented from rotation, consitlee value as the half of the one given for twackets
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Table D41-2 E18/2.5 - timber to timber connectioh angle brackets

Beam to beam connection Modified characteristic capacity per connection (kN)

Partial nailing 6+4 (fig. D41-2 A) Full nailing 15+4 (fig. D41-2 B)
Load
duration Rl,k RZ,k = R3,k Rl,k RZ,k = R3,k
Connector nail according to ETA-04/0013: Connector nail according to ETA-04/0013:
4,0x35 4,0x60 4,0x35 4,0x60 4,0x35 4,0x60 4,0x35 4,0x60
P 2,5 5,0 1,0 5,3 2,5 5,0 4,9 8,7
L 2,9 5,8 3,5 6,2 2,9 5,8 57 10,1
M 3,3 6,7 4,0 7,1 3,3 6,7 7,2 11,6
S 3,7 7,5 4,5 8,0 3,7 7,5 7,4 13,0
| 4,5 9,2 5,6 9,7 4,5 9,2 9,0 16,0
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Table D41-3 E18/2.5 - Post to beam connection
Column to beam connection Modified characteristic capacity per
Nailing 12+4 (fig. D41-2 C) connection (kN)
1 Angle Bracket per connection 2 Angle Brackets per connection
Load
duration I Rok = Rak Rk Rok = Rak
Connector nail according to ETA-04/0013: Connector nail according to ETA-04/0013:
4,0x35 4,0x60 4,0x35 | 4,0x60 4,0x35 4,0x60 4,0x35 | 4,0x60
f< 2355 f< 37,9
20/ (f+39) | 40/ (f+39)
P 2 3,6 2,5 5,0 4,1 7,1
f> 2355 f> 37,9
17/ (f+ 1) 17/ (f+ 1)
f< 106,5 f<28
23/ (f+39) | 47/(f+39)
L 2,4 4,1 2,9 5,8 4,8 8,3
f> 106,5 f> 28
17/ (f+ 1) 17/ (f+ 1)
f< 68,5 f<22,1
27/ (f+39) | 54/ (f+39)
M 2,8 4,7 33 6,7 5,5 9,5
f> 68,5 f>22,1
17/ (f+ 1) 17/ (f+ 1)
f< 50,3 f<18,2
31/(f+39) | 61/(f+39)
S 31 5,4 3,7 7,6 6,2 10,7
f> 50,3 f> 18,2
17/ (f+ 1) 17/ (f+ 1)
f< 32,6 f< 13,3
37/(f+39) | 75/ (f+39)
I 3,8 6,5 4,5 9,2 7,7 13,0
f> 32,6 f> 13,3
17/ (f+ 1) 17/ (f+ 1)
Note: For R for 1 angle bracket connection, if the purlin oluznn is prevented from rotation, consider the gals

the half of the one given for two brackets.
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Table D41-4 E18/2.5 — beam to rigid support canioa
Beam to rigid support connection Modified characteristic capacity per
Nailing 15+1 bolt (fig. D41-2 D) connection (kN)
1 angle bracket per connection 2 angle brackets per connection
Load
duration Rl,k I R2,k = R3,k I R2’k = R3’k
Connector nail according to ETA-04/0013: Connector nail according to ETA-04/0013:
4,0x35 | 4,0x60 4,0x35 | 4,0x60 4,0x35 4,0x60 4,0x35 | 4,0x60
P 1,8 3,7 6,0 11,4 3,7 7,6
L 2,1 4,4 7,0 13,4 4,3 8,9
min of :
M 56,6/ (f+18) 2,4 5,1 8,0 15,4 4,9 10,1
17/ f
S 2,8 5,7 9,0 17,3 5,5 11,4
| 3,4 7,0 11,0 19,3 6,8 13,9
Note: For Ry for 1 angle bracket connection, if the purlin olunn is prevented from rotation, consider the gals

the half of the one given for two brackets.

Value given for a withdrawal characteristic capaof the bolt of 25 kN. For others bolt withdravealpacities

R ancholKN], value must be limited by 21.9 *Rnchor/ 25
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Table D41-5 E18/2.5 — Post to rigid support caction

Column to rigid support connection Modified characteristic capacity per
Nailing 12+1 bolt (fig. D41-2 E) connection (kN)
1 angle bracket per connection 2 angle brackets per connection
Load
duration Rk | Rok = Ra Rk I Rz = Rak
Connector nail according to ETA-04/0013: Connector nail according to ETA-04/0013:
4,0x35 | 4,0x60 4,0x35 4,0x60 4,0x35 4,0x60 4,0x35 4,0x60
P 1,0 2,0 6,0 11,4 2,0 4,2
L 1,1 2,4 7,0 13,4 2,3 4,9
min of :
M 56,5/ (f+18) 1,3 2,8 8,0 15,4 2,7 5,6
17,7/ f
S 1,5 3,1 9,0 17,3 3,1 6,3
| 1,8 3,8 11,0 19,3 3,7 7,7

Note: For R for 1 angle bracket connection, if the purlin oluenn is prevented from rotation, consider the gala
the half of the one given for two brackets.
Value given for a withdrawal characteristic capaof the bolt of 25 kN. For others bolt withdravealpacities
R ancholKN], value must be limited by 21.9 *Rnchor/ 25 .
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Annex D42 — E19/3

Product Name;

Product Name

Alternative name
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Standard material : S250GD + Z275 according to BBAB
Or stainless steel according to clause IlI-1

Nail pattern:
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Figure D42-2 : E19/3 nails pattern
A — Beam to beam connection — Partial nailing
B — Beam to beam connection — Full nailing

C — Post to beam connection
D — Beam to rigid support connection
E — Post to rigid connectic




Modified characteristic capacities:
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Table D42-1 E19/3 - timber to timber connectioh bracket
Beam to beam connection Modified characteristic capacity per connection (kN)
Partial nailing 6+4 (fig. D42-2 A) Full nailing 15+4 (fig. D42-2 B)
Load
duration Rk Rok = Rak Rk Rak = Rak
Connector nail according to ETA-04/0013: Connector nail according to ETA-04/0013:
4,0x35 4,0x60 4,0x35 4,0x60 4,0x35 4,0x60 4,0x35 4,0x60
f<200,6 f< 200,6
41/ (f+ 40) 41/ (f+40)
P 20/ (f+40) 1,5 2,6 20/ (f+40) 2,4 4,3
f> 200,6 f> 200,6
34,6/ (f+2) 34,6/ (f+2)
f<97,5 f< 97,5
47 (f+ 40) 47/ (f+40)
L 23/ (f+40) 1,7 3,0 23/ (f+40) 2,8 5
f> 97,5 f> 97,5
34,6/ (f+2) 34,6/ (f+2)
f<64,1 f< 64,1
54/ (f+40) 54/ (f+40)
M 27/ (f+40) 2 3,5 27/ (f+40) 3,2 5,7
f> 64,1 f> 64,1
34,6/ (f+2) 34,6/ (f+2)
f< 47,5 f< 47,5
61/ (f+40) 61/ (f+40)
S 31/ (f+40) 2,3 3,9 31/ (f+40) 3,6 6,4
f> 47,5 f> 47,5
34,6/ (f+2) 34,6/ (f+2)
f<31,1 f<31,1
75/ (f+40) 75/ (f+40)
I 37/(f+40) 2,8 4,8 37/ (f+40) 4,4 7,9
f> 31,1 f> 31,1
34,6/ (f+2) 34,6/ (f+2)
Note: For Ry, if the purlin is prevented from rotation, consitlee value as the half of the one given for twackets.
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Table D42-2 E19/3 - timber to timber connectiod brackets

Beam to beam connection Modified characteristic capacity per connection (kN)
Partial nailing 6+4 (fig. D42-2 A) Full nailing 15+4 (fig. D42-2 B)
Load
duration Rl,k | R2,k = R3,k R]_,k | R2,k = R3,k
Connector nail according to ETA-04/0013: Connector nail according to ETA-04/0013:
4,0x35 4,0x60 4,0x35 4,0x60 4,0x35 4,0x60 4,0x35 4,0x60
P 2,5 5,0 3,0 5,3 2,5 5,0 4,8 8,6
L 2,9 5,8 3,5 6,2 2,9 5,8 5,7 10,0
M 3,3 6,7 4,0 7,1 3,3 6,7 6,5 11,5
S 3,7 7,5 4.5 8,0 3,7 7,5 7,3 12,9
| 4,5 9,2 5,5 9,7 4,5 9,2 8,9 15,7
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Table D42-3 E19/3 - Post to beam connection
Column to beam connection Modified characteristic capacity per
Nailing 12+1 bolt (fig. D42-2 E) connection (kN)
1 Angle Bracket per connection 2 Angle Brackets per connection
Load
duration Rk I Ry = Ra R1x Ry = Ra
Connector nail according to ETA-04/0013: Connector nail according to ETA-04/0013:
4,0x35 4,0x60 4,0x35 | 4,0x60 4,0x35 4,0x60 4,0x35 | 4,0x60
f<101,5
41/ (f+40)
P 20/ (f+40) 1,9 3,4 2,5 5,0 3,9 6,9
f>101,5
25,5/ (f+2)
f<62,4
47 | (f+40)
L 23/ (f+40) 2,2 4 2,9 5,8 4,5 8,1
f> 62,4
25,5/ (f+2)
f< 44,8
54/ (f+40)
M 27/ (f+40) 2,6 4,6 3.3 6,7 51 9,1
f> 44,8
25,5/ (f+2)
f<181,9 f< 34,8
31/(f+40) | 61/ (f+40)
S 2,9 5,2 3,7 7,5 5,8 10,3
f> 181,9 f> 34,8
25,5/ (f+2) 25,5/ (f+2)
f< 78,9 f< 23,9
37/(f+40) | 75/ (f+40)
3,5 6,3 4,5 9,2 7,1 12,7
f> 78,9 f> 23,9
25,5/ (f+2) 25,5/ (f+2)
Note: For Ry for 1 angle bracket connection, if the purlin olunn is prevented from rotation, consider the gals

the half of the one given for two brackets.




Page 226 of 260 of European Technical ApprovaEIA-06/0106

Table D42-4 E19/3 - Beam to rigid support conraecti

Beam to rigid support connection Modified characteristic capacity per
Nailing 15+1 bolt (fig. D42-2 D) connection (kN)
1 angle bracket per connection 2 angle brackets per connection
Load
duration R1,k | Rok = Rak R1k | Ra,k = Rk
Connector nail according to ETA-04/0013: Connector nail according to ETA-04/0013:
4,0x35 4,0x60 4,0x35 4,0x60 4,0x35 4,0x60 4,0x35 4,0x60
min of :
P 17,6/ f 1,8 3,7 6,0 11,5 3,6 7.4
65,6 / (f+18)
min of :
L 20,6/ f 2,1 4,3 7,0 13,4 4,2 8,7
65,6 / (f+18) _
- - min of :
min of :
M 23,6/f 65,6/ (f+18) 2,4 4,9 8,0 15,4 4,8 10,0
65,6./ (f+18) 255/ f
min of :
S 255/ f 2,7 5,5 9,0 17,3 5,4 11,1
65,6 / (f+18)
min of :
| 25,5/ f 33 6,8 11,0 19,1 6,6 13,6

65,6 / (f+18)
Note: For R for 1 angle bracket connection, if the purlin oluenn is prevented from rotation, consider the gals
the half of the one given for two brackets.
Value given for a withdrawal characteristic capaof the bolt of 25 kN. For others bolt withdrawapacities
R ancholKN], value must be limited by 21.9 *Rnchor/ 25
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Table D42-5 E19/3 — Post to rigid support connacti

Column to rigid support connection Modified characteristic capacity per
Nailing 12+1 bolt (fig. D42-2 E) connection (kN)
1 angle bracket per connection 2 angle brackets per connection
Load
duration Ry« | Rok = Rak Ry« | Rok = Rak
Connector nail according to ETA-04/0013: Connector nail according to ETA-04/0013:
4,0x35 4,0x60 4,0x35 4,0x60 4,0x35 4,0x60 4,0x35 4,0x60
min of :
p 17.6/f 1,7 3,2 6,0 11,5 3,5 6,4
65,6/(f+18)
min of :
L 20,6/f 2,0 3,7 7,0 13,4 4,1 7,5
65,6/(f+18)
min of : min of :
M 236/f |656/(f+18) 2,3 4,3 8,0 15,4 4,7 8,6
65,6/(f+18)
255/ f
min of :
IS 255/f 2,6 4,8 9,0 17,3 5,3 9,7
65,6/(f+18)
min of :
I 255/f 3,2 5,9 11,0 19,1 6,5 11,8

65,6/(f+18)

Note: For R for 1 angle bracket connection, if the purlin oluenn is prevented from rotation, consider the gals
the half of the one given for two brackets.
Value given for a withdrawal characteristic capaof the bolt of 25 kN. For others bolt withdrawapacities
R ancholKN], value must be limited by 21.9 *Rnchor/ 25
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ADRG6090

Product Name

Alternative name

UK France Denmark Germany
ADRG6090 - _ __ B
Drawing: " N
2__‘47 z\l
& 40
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J € T 712
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Figure D43-1: ADR6090
Material:

Standard material: S250GD + Z275 according to EB4E0

Or stainless steel according to clause IlI-1

Nail pattern:

1 54 1 2
o o ® (]

3 3

) e
] 5 4 5
. . . .

1 i |
O ‘e
o . o o , ©
g ‘10 9 Owo
o o o o

Figure D43-2: ADR6090 nail pattern
A — Beam to beam connection
B — Beam to rigid support connection
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Modified characteristic capacities:

Table D43-1

ADRG6090 - timber to timber connection

Beam to beam connection
Nailing 3+3 (fig. D43-2 A)

Modified characteristic capacity per
connection (kN)

1 angle bracket per connection

2 angle brackets per connection

35/ (f+50)

Load
duration | Rox=Rax Rk [ Rox=Rax
Connector nail according to ETA-04/0013: Connector nail according to ETA-04/0013;
4,0x40 4,0x60 4,0x40 4,0x60 4,0x40 4,0x60 4,0x40 4,0x60
23/ (f+28) 23/ (f+28)
P max max / / 1,8 2,7 /
20/ (f+50) 32/ (f+50)
23/ (f+28) 23/ (f+28)
L max max / / 2,0 3,0 /
22/ (f+50) 37/ (f+50)
23/ (f+28)
M max 23/ (f+28) / / 2,3 3,2 /
26/ (f+50)
23/ (f+28)
S max 23/ (f+28) / / 2,6 3,4 / /
29/ (f+50)
23/ (f+28)
| max 23/ (f+28) / / 2,9 3,8 / /




Page 230 of 260 of European Technical ApprovaEIA-06/0106

Table D43-2 ADRG6090 - beam to rigid support cotinec- 1 angle bracket

Beam to rigid support connection Modified characteristic capacity per connection
Nailing 5+1 bolt (fig. D43-2 B) (kN)

1 angle bracket per connection

Ry For another withdrawal capacity can F;, be
. determined by using a factor kg, on the

For a bolt with a . .

Load values marked by *. If the capacity of F; is

Fastened on a d . minimum characteristic . )
uration 4,0x40 4,0x60 withdrawal capacity of: increased the bolt shall be of quality
8,8.However, F; < F; o because of the
bracket itself
Kep = Fpx/ (8,6 * k)
Fimax = 5,4

Kep = Fp /(8,6 * k)
Fl,max = 6!2

86,5* / (f+22)
Kep = Fp /(8,6 * k)
I:1,max = 7-1

*
Concrete structure M max 8,6 *k,

35/ (f+8)Y

Kep = Fp ./ (8,6 * k)
I:1,max = 8-0

Kep = Fpx/ (8,6 * k)
Fimax = 10

Kep = Fp/ (6,2 * k)
F1max =5

Kep = Fpx/ (6,2* k)
F1imax = 5,9

Ligth weight concrete Krp = Fo/ (6,2* k)

or masonry structure max. y Fimax = 6,7

35/ (f+10) Keo = Fox/ (62 * k)
Fimax = 7,6

Kep = Fpx/ (6,2* k)
Fimax = 8,0

75* | (f+22)

ky = YMwithdraw al / YM,timber connection

Note: ¥ In the case ofaconcrete structure for permaneut, lio must be considered the maximum as 28/(fingpad of
35/(f+8).
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Table D43-3 ADRG6090 - beam to rigid support cotinec-2 angle brackets

Beam to rigid support connection
Nailing 5+1 bolt (fig. D43-2 B)

Modified characteristic capacity per connection

(kN)

2 angle brackets per connection

Ry
Load

Fastened on a .
duration

4,0x40 4,0x60

For a bolt with a
minimum characteristic
withdrawal capacity of:

For another withdrawal capacity can F; be
determined by using a factor kg, on the
values marked by *. If the capacity of F; is
increased the bolt shall be of quality
8,8.However, F; < F; o because of the
bracket itself

P 9,4*

Concrete structure M

9,9*

8,6* K,

Kep = Fox/ (8,6 * k)
Fl,max =11

Keo = Fox/ (8,6 * k)
F1,max =13

Kep = Fo i/ (8,6 * k)
Fimax =14

Kep = Fox/ (8,6 * k)
F1max = 16

Kep = Fo i/ (8,6 * k)
F1,max = 20

P 8,7*

Ligth weight concrete
or masonry structure

9,1*

62"k,

Kep = Fox/ (6,2 % k)
Fl,max =10

Kep = Fok/ (6,2 k)
Fl,max =12

Keo = Fox/ (6,2*k)
Fimax =14

Kep = Fox/ (6,2 % k)
Fimax =15

Keo = Fox/ (6,2 % k)
Fl,max =16

ky = YMw ithdraw al / YMtimber connection
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Annex D44 — ADR6035

Product Name;

Alternative name

Product Name

UK France Denmark Germany
ADRG6035 - -- - -
Drawing:
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Figure D44-1: ADR6035
Material:

Standard material : S250GD + Z275 according to BB4B
Or stainless steel according to clause II-1

Nail pattern:

6 7
o , O
9 & 10
L o

Figure D44-2 : ADR6090 nail pattern
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Characteristic capacities:

Table D44-1 ADRG6035 — steel strap to rigid suppornnection

Beam to rigid support connection

Characteristic capacity per connection (kN)

For all load duration

1 angle bracket per connection

For another withdrawal capacity can F;
Ri1 k For a bolt with & minimum be determined by using a factor ka‘ on
e the values marked by *. If the capacity of
Fastened on a characteristic withdrawal o
capacity of: F, is increased the bolt shall be of
4,0x40 4,0x60 quality 8,8.However, F; < F, .., because
of the bracket itself
Kep = Fp i/ (6,9 *
Concrete structure 3,3* 6,9 * ky Fb bk ( kV)
Fimax =5,2
Ligth weight concrete 5 g+ 50 *k Kep = Fox/ (5,0 * ky)
’ ] y _
or masonry structure Fimax =40

ky = YMw ithdraw al / YM,timber connection
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Annex D45 — ABAI105

Product Name;

Alternative name
Product Name

UK France Denmark Germany
ABAI105 -- -- -- -
: 90
Drawing:
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)
Figure D45-1: ABAI105
Material:

S250GD + Z275 according to EN 10346
Polyurethane Sylomer SR220
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Nail pattern:
® O O
e ©® o Figure D45-2. ABAI105 nail pattern
8 x CNA4,0x60 (or CSA5,0x50) to wall
L (] o 3 x SDS25600 to floor
O O
[ ‘ ‘ ]
v ]

o0
°

Characteristic capacities:

Table D45-1 ABAI105 — CLT wall to floor connecticharacteristic values

Characteristic capacity of a CLT wall to floor single side connection for
one ABAI105

Rk R2 1/ Rs3k Ra k Rsk
characteristic

1,4 1,4 3,3 1,6
value Rk [kN]
slip modulus 0.8 0.68 116 0.8

ks[kN/mm] ' ’ ' ’

Table D45-2 ABAI105 — CLT wall to floor connectiaitimate limit state values

Ultimate limit state capacity of a CLT wall to floor single side
connection for one ABAI105

Ruu R2,W/Rs.u Rau Rsu

ultimate limit

state Rku [KN] 7.9 5.9 7.3 5,4

Ultimate limit state values shall only be used undee disaster situations, e.g. disproportionatiagse, vehicle impact,
etc...To evaluate the connected displacements, ifnensidulus from table D45-1 can be used.
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Annex D46 — AG922

Product Name

Alternative name

UK France Denmark Germany
AG922 - - - -
2x 813
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Figure D46-1: AG922
Material:

Standard material : S250GD + Z275 according to BB4®H
Or stainless steel according to clause II-1

Nail pattern:

*® O & & O 8
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A - Beam to beam connection
B - Beam to rigid support connection

*® O & & O 8

*®_ O 0 O 8 O _ e

*® O & & O 8
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i
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k¢l o
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C

C — Post to beamegtiom
D — Postigadrsupport connection

Figure D46-2: AG922 nail pattern
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Characteristic capacities:

Table D46-1 AG922 — Beam to beam connection -gkdirackets

2 Angle Brackets AG922

Beam to Beam connection

Characteristic capacity for two AG922

16 @4,0x50 nails in the vertical flange / 13 &4,0x50 nails in the
horinzontal flange

Rk R2.«/R3
characteristic
value Rk [kN] 18,5 29,5
Table D46-2 AG922 — Beam to rigid support conmect 2 angle brackets

2 Angle Brackets AG922

Beam to rigid support connection

Characteristic capacity for two AG922

16 @4,0x50 nails in the vertical flange / 2 anchor bolts @12 in the
horinzontal flange

Rk R2/R3x
characteristic
value Rk [kN] 30,6 48,2
Table D46-3 AG922 — Post to beam connection —(edlorackets

2 Angle Brackets AG922

Post to beam connection

Characteristic capacity for two AG922

12 @4,0x50 nails in the vertical flange / 13 @4,0x50 nails in the
horinzontal flange

Rk R2 W/ R3
characteristic
value Rk [KN] 18,5 N
Table D46-4 AG922 — Post to rigid support conrmctt 2 angle brackets

2 Angle Brackets AG922

Post to rigid support connection

Characteristic capacity for two AG922

12 @4,0x50 nails in the vertical flange / 2 anchor bolts @12 in the

horinzontal flange

Rk

R2 1/ Rak

characteristic
value Rk [kN]

37,5
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Table D46-5 AG922 — Beam to post connection rgleabracket

1 Angle Bracket AG922

Beam to post connection

Characteristic capacity for one AG922

12 @4,0x50 nails in the longest flange / 13 @4,0x50 nails in the
shortest flange
Nail pattern according to figure D46-2 C

Rk

characteristic

value Rk [kN] 22,6

Post

12 nails @4.0x50 in the longest flange

13 nails @4.0x50 in the shortest flange

Table D46-6 AG922 — Beam to rigid support conioect 1 angle bracket

1 Angle Bracket AG922

Beam to rigid support connection

Characteristic capacity for one AG922

12 @4,0x50 nails in the vertical flange / 2 anchor bolts @12 in the
horinzontal flange
Nail pattern according to figure D46-2 D

Rk

characteristic

value Rk [kN] 24,8

12 nails @4.0x50 in the longest flange

2 anchors @12 in the shortest flange



Page 239 of 260 of European Technical ApprovaEIA-06/0106

Annex D47 — ABR10525

Product Name;

Product Name

Alternative name

UK France Denmark Germany
ABR10525 -- -- -- --
ABR10525S -- -- -- --
Drawing:
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Figure D47-1: ABR10525
Material:

Standard material: S550GD + Z275 according to EBAB0
Or stainless steel according to clause II-1
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Nail pattern:
Beam to beam connection Beam to steel (6 mm S&&H)ection
® ®
o ®
o °
o ®
o ®
O O
o o o o
° °
o ® ® e
° °
° °
Figure D47-2 Figure D47-3
10 nails in vertical flap 10 CNA4,0x60 nails in vertical flap

14 nails in horizontal flap 4 PDPA-75 nails in the horizontal flap
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Modified characteristic capacities:

ABR10525 — Beam to beam connectioanrg brackets

2 ABR10525
per connection

Modified characteristic capacity per connection (kN)

Load Rik Rox = Rak Rax = Rsk
Nailing duration| €onnector nail according to ETA-04/0013
4,0x35( 4,0x40|4,0x60]4,0x35(4,0x40(4,0x60 4,0x35 4,0x40 4,0x60
6,8-b+903 7,2-b+901 8,6-b+894
7,6 10,3 | 17,7 6,4 7,3 11,8 e e e
max 7,1 max 8,2 max 12,2
7,1-b+901 7,5-b+899 9,1-b+891
8,9 12,0 | 20,6 75 8,5 13,8 e e e
Maximum max 8,0 max 9,2 max 13,9
Nailing 7,4-b+900 7,9-b+898 9,7-b+888
10+14 102 | 138 | 236 | 86 | 97 | 158 e e e
. max 8,8 max 7,9 max 15,6
See fig.
D-2 7,7-b+898 8,2-b+896 10,3-b+885
11,4 155 | 26,5 9,7 109 | 17,7 e e e
max 9,7 max 11,2 max 17,4
8,3-b+895 8,9-b+892 11,5-b+879
14,0 189 | 324 | 118 | 134 | 21,7 e e e
max 11,4 max 13,3 max 20,8

b and e are in mm.
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Table D47-2 ABR10525 — Beam to beam connectioangle bracket
1 Angle Bracket
ABR10525 Modified characteristic capacity per connection (kN)
per connection
Rix Rok = Rax I Rk | Rsk
Load |Connector nail according to ETA-04/0013:
Nailing Jduration] 4,0x35( 4,0x40 4,0x60] 4,0x35( 4,0x40] 4,0x60]  4,0x35 4,0x40 4,0x60 4,0x35 4,0x40 4,0x60
f<25: | f<27: | f£33: e<26:8,0 | e<25:8,8 | e<22:11,3 e< 60: e< 58: e< 55:
221 249 358 26<e< 115: | 25<e< 123:| 22<e< 156: 64 77 129
+75 +75 f+75 211 220 254 83-e 83-e 83-e
p 32 36 59 e e e 60<ex< 2,40-b-32: | 58<ex< 2,24:b-27:| 55<e< 1,84:b-15:
e>115: e>123: e>156: 2,8 3,2 4,7
f>25: | £>27: | >33: 60 72 120 e>2,40-b-32: e>2,24-b-27: e>1,84-b-15:
55 66 110 e-82,5 e-82,5 e-82,5 6.8-b-323 7.2:b-349 8.6-b-454
f f f e-83 e-83 e-83
f27: | f29: | f< 35: es<23:9,4 | es22:10,3| e<20:13,2 es< 59: e<57: e<54:
244 276 404 23<e< 121:| 22<e< 130:| 20<e< 172: 75 20 150
f+75 | f+75 | f+75 218 228 268 83-e 83-e 83-e
3.8 43 6.9 e e e 59<ex< 2,26-b-30: | 57<e< 2,11:b-26: | 54<e< 1,74-b-14:
e>121: e>130: e>172: 3,1 3,6 5,3
f>27: | £>29: | f>35: 70 84 140 e>2,26-b-30: e>2,11-b-26: e>1,74-b-14:
64 77 129 e-82,5 e-82,5 e-82,5 7.1-b-345 7.5-b-375 9.1-b-497
f f f e-83 e-83 e-83
f£29: | f<31: | f< 36: e<21:10,7] e<20:11,7| e<19:15,1 e< 58: e< 56: es 53:
267 303 450 21<e<128: | 20<e< 139:| 19<e< 146: 86 103 172
+75 +75 f+75 226 237 282 83-e 83-e 83-e
Maximum M e e e 58<ex< 2,15-b-29: | 56<e< 2,00:-b-24:| 53<e< 1,66:-b-12:
nailing: 43 49 79 e>128: e>139: 146<es< 213: 3,4 3,9 5,9
8+10 f>29: | £>31: | >36: 80 96 219.8 e>2,15-b-29: e>2,00-b-24: e>1,66-b-12:
74 88 147 e-82,5 e-82,5 e-32,5 7.4-b-367 7.9-b-401 9.,7-b-541
~ See f f f e>213: e-83 e-83 e-83
fig. D47-2 159
e-82,5
f< 30: | f<32: | f<35: e<19:12,1|e<19:13,2| e<17:17 es57: e< 55: e<53:
290 331 496 19<es< 135: | 19<es< 147:| 17<e<125: 97 116 193
f+75 | f+75 | f+75 233 245 297 83-e 83-e 83-e
s e e e 57<e< 2,05-b-28: | 55<e< 1,91:b-23:| 53<e< 1,59-b-11:
48 55 8.9 e>135: e>147: 125<e< 300: 3,7 4,3 6,5
f>30: | £>32: | f>35: 90 108 219.8 e>2,05-b-28: e>1,91-b-23: e>1,59-b-11:
83 99 159 e-82,5 e-82,5 e-32,5 7.7-b-388 8.2:b-428 10,3:-b-585
f f f €>300; e-83 e-83 e-83
179
e-82,5
f<32: | f< 34: | f<28: e<17:14,7| e< 16: 16,1 | e< 16:20,8 e< 55: e< 54: e<52:
336 386 587 17<e< 149: | 16<e< 165:| 16<e< 254: 118 141 236
+75 +75 f+75 247 263 325 83-e 83-e 83-e
59 6.7 10,8 e e e 55<e< 1,90-b-26: | 54<e<1,78:b-21:| 52<e< 1,49:-b-8:
e>149: e>165: e>254: 4,4 5,0 7,7
f>32: | £>34: | >28: 110 132 219 e>1,90-b-26: e>1,78:b-21: e>1,49-b-8:
101 121 159 e-82,5 e-82,5 e-82,5 8.3:-b-432 8.9-b-480 11,5-b-672
f f f e-83 e-83 e-83

f, e and b are in mm.

Characteristic capacities:

Table D47-3

2 angle brackets ABR10525, timber beetrmm steel beam connection — connector ndl8F pinss

2 Angle Brackets ABR10525 per

Characteristic capacity per connection

connection [KN]

Nailing Rk

10 CNA4,0x60 + 4 PDPA-75 15.3
See fig. D47-3 '

Connector nails according to ETA-04/0013
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Annex D48 — ABR7015

Product Name;

Alternative name

Product Name
UK France

Denmark

Germany

ABR7015 - -

ABR7015S -- -

Drawing:

27.5 1.5

13 13 215 75

70

Figure D48-1: ABR7015

Material:

Standard material: S350GD + Z275 according to EBAB0

Or stainless steel according to clause II-1

Nail pattern:

Figure D48-2: ABR7015 nail pattern
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Modified characteristic capacities:

Table D48-1 ABR7015 — Beam to beam connectioargl brackets
2 ABR?Ol.S Modified characteristic capacity per connection (kN)
per connection
Load Rix Rox = Rak Rax = Rsk
Nailing f —ton Connector nail according to ETA-04/0013
4,0x35|4,0x40]4,0x35(4,0x40 4,0x35 4,0x40
1,5-b+277 1,8-b+302
3,1 3,7 4,0 4.4 e e
max 5,0 max 6,0
1,7-b+298 2,1-b+327
3,6 43 4.7 51 e e
Maximum max 5,8 max 7,0
Nailing 2.0-b+319 2 4.b+352
6+8 M 42 | 49 | 53 | 59 e e
See fig. max 6,7 max 8,0
D48-2 2.2.b+340 2.6-b+378
4.7 55 6,0 6,6 e e
max 7,5 max 9,0
2,7-b+382 3,2-b+428
5,7 6,7 7,3 8,1 e e
max 9,2 max 11,0

b and e are in mm.
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ABR7015 — Beam to beam connectioanrgle bracket

1 Angle Bracket
ABR7015
per connection

Modified characteristic capacity per connection (kN)

Rik | Rox=Rax | Rak | Rsk
Load Connector nail according to ETA-04/0013:
Nailing duration 4,0x35 4,0x40 |4,0x35]4,0x40 4,0x35 4,0x40 4,0x35 4,0x40
f< 27: f< 29: e<6: 6,0 e<7:6,6 es<42: es42:
75 87 6<e< 220: | 7<es< 102: 38 45
f+60 f+60 38 46 60-e 60-e
p 20 2.2 e e 42<e<0,71-b+21:| 42<e< 0,71-b+21:
e>220: e>102: 2,1 25
f>27: f>29: 35 35 e>0,71-b+21: e>0,71-b+21:
24 28 e-25 e-25 1,47-b-80 1,76-b-96
f f e-60 e-60
f< 29: f< 24: e<6:7,0 es7:7,7 e< 42: e< 42:
85 98 6<es< 115: 7<es 71: 44 52
f+60 f+60 44 53 60-e 60-e
L 2.3 2.6 e e 42<e< 0,71-b+21:| 42<e< 0,71-b+21:
e>115: e>71: 2,4 29
f>29: f>24: 35 35 e>0,71-b+21: e>0,71-b+21:
27 28 e-25 e-25 1,72-b-94 2,06-b-112
f f e-60 e-60
f< 25: f< 21: e<6: 8,0 e<7:8,8 e< 42: e< 42:
Maximum 94 110 6<e< 80: 7<e< 58: 50 60
nailing: f+60 f+60 51 61 60-e 60-e
6+8 M 2.7 2.9 e e 42<e< 0,71-b+21:| 42<e< 0,71-b+21:
e>80: e>58: 2,7 3,3
; See f>25: f>21: 35 35 e>0,71.b+21: e>0,71-b+21:
ig. D48-2 28 28 e-25 e-25 1.96-b-107 2,35.b-128
f f e-60 e-60
f< 22: f< 18: e<6:9,1 e<7:9,9 e< 42: e< 42:
104 121 6<e< 64: 7<e< 51: 56 67
f+60 f+60 57 68 60-e 60-e
S 3.0 3.3 e e 42<e< 0,71-b+21:| 42<e< 0,71-b+21:
e>64. e>51: 3,1 3,7
f>22: f>18: 35 35 e>0,71-b+21: e>0,71-b+21:
28 28 e-25 e-25 2,21-b-120 2,65-b-144
f f e-60 e-60
f< 18: f< 15: e<6: 11,1 e<6:12,1 e< 42: e< 42:
123 144 6<es< 50: 6<e< 48: 69 82
f+60 f+60 70 73 60-e 60-e
| 3.7 4.0 e e 42<e< 0,71-b+21:| 42<e< 0,71-b+21:
e>50: e>48: 3,8 4.5
f>18: f>15: 35 35 e>0,71-b+21: e>0,71-b+21:
28 28 e-25 e-25 2,70-b-147 3,23:-b-176
f f e-60 e-60

f, e and b are in mm.
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Annex D49 — ACR

Product Name;

Alternative name
Product Name

UK France Denmark Germany

ACR7010 - - - -

ACR7012 - - - -

ACR7015 - - - -

ACR9012 - - - -

ACR9015 - - - -

ACR9020 - - - -

ACR10512 - - - -

ACR10515 - - - -

ACR10520 - - - -
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Drawing:
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Figure D49-1: ACR7010 Figure D49-2: ACR7012
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Figure D49-3: ACR7015
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Figure D49-6: ACR9020
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Figure D49-9: ACR10520

Material:
Standard material: S250GD + Z275 according to EBA80
Or stainless steel according to clause II-1

Nail pattern:
’ &5 G \
a ~ &) ¢
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Figure D49-10: ACR7010/ACR7012/ACR7015 nail pattern 17 ‘o
IR
(% 24"

Figure D49-11: ACR9012/ACR9015/ACR9020 nail pattern
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Figure D49-12: ACR10512/ACR10515/ACR10520 nail gatt
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Characteristic capacities:

ACR — Beam to beam connection — Zednglckets

2 angle brackets per connection

Characteristic capacity per connection [kN]

Nailing
Connector nail according to
ETA-04/0013 Ryk Rasak Ras i
ACR7010 CNA4,0x35 2,2
ACR7012 CNA4,0x35 3,2
CNA4,0x35 3,9
Maximum 2,13b+165/k s>
”Z’l'gg CNA4,0x40 5,3 5,0 e
ACR7015 See fig. D49-10 max 8,0
3,54b+200/k 0s>"°
CNAA4,0x60 8,9 7,3 e
max 13,2
ACR9012 CNAA4,0x35 7,9
ACR9015 CNA4,0x35 8,9
CNA4,0x35 9,2
I\/Iax.ir-num 6,7b+369/k_..>’
”;'l"lr(‘)g CNA4,0x40 8,0 9,3 e-107
ACR9020 See fig. D49-11 max 9,7
8b+343 /Ky 0y
CNA4,0x60 13,3 11,9 e-10,7
max 14,5/kmodo’15
ACR10512 CNAA4,0x35 10,9
ACR10515 CNA4,0x35 13,0
CNA4,0x35 13,4
Maximum 12,7b/K0n”’ +565/K o
q";'l';‘f CNA4,0x40 10,8 14,5 e-107
ACR10520 { see fig, D49-12 max 14,1 /knoq
15,6b/Ka0g” 0 +556/K 0
CNA4,0x60 17,9 20,3

e-10,7
max 21,2/Kyoq

b and e are in mm.
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Table D49-2 ACR — Beam to beam connection — ledmgicket
1 angle bracket Characteristic capacity per connection [kN]
) Rik | Rask I Rax Rs
per connection ! X
CNA connector nails according to ETA-04/0013
Nailing 4,0x40 | 4,0x60 | 4,0x40 | 4,0x60 4,0x40 4,0x60 4,0x40 4,0x60
min of: min of: min of: min of:
Maximum 2,4 3,1 2,5 42
nailing 51 51 30 49
ACR7015 Se?:g 2,7 4,5 2,5 3,7 ek ks e e
D49-10 14 14 2,7b+53 4,4b+89
(€-35)-Kmod (€-35)-Kmod e e
e= e= min of: min of: min of:
1 4,7 1 6,1 58 85
Maximum 20 4,3 /Ko 20 6,1 Kmoa " Kmod” >
nailing 50 1,8/kmos”’ | 50 2,6/kmoa”’ s 2,2/Kmod
ACR9020 8+10 4 6,7 4,7 6
See fig ' ' 75 L2/kno”’ | 75 1,8/Kmod™” 5 1,5/Kmod 7 129
D49-11 100 0,8 100 1,1/Kmoa” 5 1,0/Kmod 68-e 68-e
125 0,5 125 0,8 5 0,7/Kimod | 2.2/ (Kanaa™>b-308/ kot ”>) | 8,8/ (Kenoa>-b-408/ Koo )
150 0,4 150 0,8 5 0,6/Kmod e-68 e-68
e= e= min of: min of: min of:
1 7,2 1 9,2 8,1 11,2
Maximum 20 7,2 20 9,2 Koo *> Ko
nailing 50 3,4/kpee> | 50 4,9/Kn0d"
ACR10520 S10+f1.4 5,4 9 73 10,2 75 2,3/km0d0,35 75 3,3/km0d0,3 137 228
ee fig.
D49-12 100 1,7/knog”*® [ 100 2,3/kmnog”? 5 2,3/Kmod 85-e 85-e
125 1,8/Kmod™> | 125 1,9/kmoa™ 5 1,7/Kmod | 12:8/(Kmaa”-0-639/kenoet™**) | 15,7/ (Kepoe”*-b-840/ Ko™ **)
150 1,1/Kmog” > [ 150 1,4/kmog”” ; 1,4/Kmou e-85 e-85

band e arein mm.

The capacities have been found based on the assartipt the purlin is prevented from rotation.

°
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Annex D50 — MAXIMUS

Product Name;

Alternative name

Product Name
UK France Denmark Germany

MAXIMUS - - - -

Drawing:

Figure D50-1: MAXIMUS typical installation
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Figure D50-1: MAXIMUS dimensions

Material:

Standard material: S250GD + Z275 according to EBA80

Or stainless steel according to clause II-1

Material thickness 2,5 mm
100mm< B < 240 mm
Small holes diameter 5 mm
Big hole diameter 21 mm
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Nail pattern:
Column to lever arm connection

Figure D50-2: MAXIMUS nail pattern

A — 4 x CSA5,0x50 on each side

B — 4 x CSA5,0x50 on the bottom

C — 2 x CSA5,0x50 on each side

D — 1x bolt M20 or a 20 mm dowel with additionatseng pins

For a downward force at least the fasteners shownB and D shall be inserted. For an uplift fotloe
fasteners shown in A,B,C and D are required.
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Design Basis:
The loads have been assumed to act on a cantilgviedrizontal timber member fastened to a verticaber by the

MAXIMUS connector using the fastener pattern shawfigure D50-2. Other spans or loads can be egtifiy engineering
judgement. The relevant moment to evaluate defleds stated as: M=g*L2/2
Possible load distributions which have been comsitle

tr

Figure D50-3: MAXIMUS possible load distributions

Modified characteristic capacity:
The strength and stiffness values determined agettli applicable to timber of the strength clage @nd better with the

following dimensions:
The horizontal cantilevered timber member: DeptH60mm ; Width B as vertical member(post)

The vertical member: Depth, H 220 mnY for B<139mm
220mm < H, <340 mm for 13gB<159mm
220mmY < H, < 700mm for B159mm

Y': These values may be reduced to 180mm if onlymieavd forces can occur.

Higher depths kcan be tolerated if a splitting reinforcement deed for at least&8,8kN is applied near the dowel. If the
width B is smaller than 120 mm the characteristidlcarrying capacity can be determined by applgifegstor B/120 mm
to the capacities listed in table D50-1.

The characteristic load-carrying capacigy fpr a cantilever with a length L = 1200 mm isdidtin the table D50-1 below .
The common types of distributed loads have beeluate also considering the possible positionsisifiduted loads
shown in the figure D50-3.

Table D50-1 MAXIMUS — Beam to post connection

) ] Characteristic distributed load capacity
Spring stiffness* C,, of the
. . dr k Per connector [KN/m] and a lever arm
Load duration connection for a ’ _
L=1200mm
downward force [KNm] .

downward uplift
P 43
L 43

M 48 7,02 -2,60
S 67
I 85

*)Cy shall be reduced to 60% of these values if the timber moisture exceeds 18% for longer term
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Annex D51 — AT2

Product Name:

Alternative name

Product Name

UK France Denmark Germany
AT2 -- -- - -
Drawing:
Option &
\ o
O
52,5
Figure D51-1: AT2
Material:

Standard material: S250GD + Z275 according to EBA80
Or stainless steel according to clause II-1
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Nail pattern:

@
O Figure D51-2
. BN o Full nailing
/4{ \%\ % \k\ 4 nails on vertical flap

6 nails on the horizontal flap

Beam to beam connection

Figure D51-3
4 nails on vertical flap
1 anchor on the horizontal flap

Beam to concrete connection
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Characteristic capacities

Table D51-1 AT2 — Beam to beam connection — 2eamgickets

2 Angle Brackets per connection
Characteristic capacity per connection (kN)
Rix | Rok=Rsxk
Nailing Connector nail according to ETA-04/0013
34,0x35 @4,0x35
Vertical flap:
4 nails
Honzontz_;ll flap: 53 111
6 nails
See fig. D51-2

Table D51-2 AT2 — Timber to rigid support connect- 2 angle brackets

2 Angle Brackets per connection

Characteristic capacity per connection (kN)

Rk | Rok=R3k
Nailing Connector nail according to ETA-04/0013
@4,0x35 @4,0x35
Vertical flap:
4 nails
Horizontal flap:
1 anchor @8 4.5 8,0
See fig. D51-3




