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Translations of this European Technical Assessment in
other languages shall fully correspond to the original
issued document and should be identified as such.

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

1  Technical description of product and
intended use

Technical description 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, AA60280,
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, E8, E14,
E1l7, E18, E19, ADR6090, ADR6035, ABAI, AG922,
ABR10525, ABR7015, ACR, MAXIMUS, AT2, ABR865,
ANP, A-bracket, ACFET, ABR98, ABRL98, AB105/513,
ABR255, ADD45100, ABDW45100, ADRG6090L,
ABTR120/180/240, ACW155.

The angle brackets are one piece, non-welded, timber-to-
timber angle brackets/timber to support (concrete, steel)
angle brackets. They are connected to the timber
elements/support by a range of nails, screws or bolts.

The angle brackets are made from pre-galvanized steel
Grade S250GD + Z275 according to EN 10346 with
tolerances according to EN 10143 except if another
material is precised. Material, dimensions and nail
positions are shown in Annex D and typical installations
are shown in Annex B.

All the angle brackets can also be produced from stainless
steel number 1.4401, 1.4404, 1.4521, 1.4301 or 1.4509
according to EN 10088-2:2005 or a stainless steel with a
minimum characteristic 0.2% vyield stress of 240 MPa, a
minimum 1.0% yield stress of 270 MPa and a minimum
ultimate tensile strength of 530 MPa.

2  Specification of the intended use in
accordance with the applicable EAD

The angle brackets are intended for use in making
connections in load bearing structures, as a connection
between two timber beams or a timber beam and a timber
post or between a timber member and a concrete/steel
member, where requirements for mechanical resistance and
stability and safety in use in the sense of the Basic Works
Requirements 1 and 4 of Regulation (EU) 305/2011 shall be
fulfilled.

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

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

The wood members can be of solid timber, glued laminated
timber and similar glued members, or wood-based
structural members with a characteristic density from 290
kg/m?3 to 420 kg/m?.

This requirement to the material of the wood members can

be fulfilled by using the following materials:

e Solid timber classified to C14-C40 according to EN 338
/ EN 14081

e Glued members of timber classified to C14-C40
according to EN 338 / EN 14081 when structural
adhesives are used.

e Glued laminated timber classified to GL24c or better
according to EN 1194 / EN 14080.

e Solid Wood Panels, SWP according to EN 13353.

e Laminated Veneer Lumber LVL according to EN 14374

e Laminated Strand Lumber, e.g. Parallam and Timber
Strand

e Plywood according to EN 636

e Oriented Strand Board, OSB according to EN 300

e Cross Laminated Timber (CLT) acc. to EN 16351 or
ETA

Annex D states the load-carrying capacities of the Angle
Bracket connections for a characteristic density of 350 kg/m?.
For timber or wood based material with a lower characteristic
density than 350 kg/m? the load-carrying capacities shall be
reduced by the kqens factor (see Annex C4-2)

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

The angle brackets may also be used for connections
between a timber member and a member of concrete, steel or
masonry.

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

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

The scope of the hangers regarding resistance to corrosion
shall be defined according to national provisions that apply at
the installation site considering environmental conditions and
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in conjunction with the admissible service conditions
according to EN 1995-1-1 and the admissible corrosivity
category as described and defined in EN 1SO 12944-2

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

The indications given on the working life cannot be
interpreted as a guarantee given by the producer or
Assessment Body, but are to be regarded only as a means
for choosing the right products in relation to the expected
economically reasonable working life of the works.
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Characteristics of product and assessment

Characteristic

Assessment of characteristic

3.1

Mechanical resistance and stability*) (BWR1)

Characteristic load-carrying capacity

Stiffness

Ductility in cyclic testing

3.2

Safety in case of fire (BWR2)

Reaction to fire

3.3

Hygiene, health and the environment (BWR3)

Influence on air quality

3.7

3.8

Sustainable use of natural resources (BWR7)

General aspects related to the performance
the product

Identification

of

See Annex D
No performance determined

No performance determined

The angle brackets are made from steel
classified as Euroclass Al in accordance with
EN 13501-1 and EC decision 96/603/EC,
amended by EC Decision 2000/605/EC

The product does not contain/release
dangerous substances specified in TR 034,
dated March 2012

Not relevant

The angle brackets have been assessed as
having satisfactory durability and serviceability
when 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

See Annex D

*) See additional information in section 3.9 — 3.12.
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3.9 Methods of verification

Safety principles and partial factors

The characteristic load-carrying capacities have been
calculated considering different ratios between the partial
factors for timber connections and steel cross sections.

According to clause 6.3.5 of EN 1990 (Eurocode — Basis
of structural design) the characteristic resistance for
structural members that comprise more than one material
acting in association should be calculated as

1 . Ymi .
Ry =— R{ﬂlx k1177 Xk,i(i>l) y_l’ad }

Vma m,i

where y), ,is the global partial factor for material 1 (in
this case wood), y,,, is the partial factor on the material
and y,; are material partial factors for the other

materials, i.e. the calculations are made with material
parameters modified by multiplication by

kmodi :7m,1/7/m,i

The characteristic load-carrying capacities have been
calculated considering a ratio between the partial factor
for timber connections and steel cross sections

1,30
EC5: k. ==""-118
( medi 110 )

Ky =118
For kmosi> 1,18 the load-carrying capacities stated in
Annex D are valid (on the safe side).

For kmei<1,18 the load-carrying capacities stated in
Annex D have to be multiplied by a factor

f _ kmaii

118

3.10 Mechanical resistance and stability
See annex D for characteristic load-carrying capacity in
the different directions F; to Fs

The characteristic capacities of the angle brackets are
determined by calculation assisted by testing as described
in the EOTA Guideline 015 clause 5.1.2. They should be
used for designs in accordance with Eurocode 5 or a
similar national Timber Code.

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

No performance has been determined in relation to the

joint’s stiffness properties - to be used for the analysis of
the serviceability limit state.

Fasteners

The load bearing capacities of the brackets have been
determined based on the use of Connector nails CNA or
connector screws CSA in accordance with ETA-04/0013.
It is allowed to use other connector nails or connector
screws in accordance with the standard EN 14592 with
the same or better performance than the used 4,0 mm
CNA Connector nails and still achieve the same load-
bearing capacity of the connection.

For some brackets the load bearing capacities have been
determined based on the use of bolts or powder actuated
pins or wood screws — see Annex C3 for complete list.

For any other information about fasteners or characteristic
capacity modification method for different fasteners
please see Annex C4-1.

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

Stainless steel

All the angle brackets can also be produced from stainless
steel number 1.4401, 1.4404, 1.4521, 1.4301 or 1.4509
according to EN 10088-2:2005 or a stainless steel with a
minimum characteristic 0.2% yield stress of 240 MPa, a
minimum 1.0% yield stress of 270 MPa and a minimum
ultimate tensile strength of 530 MPa.. The characteristic
load carrying capacities can be considered as the same as
those published in this document subject to the use of
stainless CNA connector nails or CSA connector screws
covered by the ETA-04/0013 or stainless threaded nails or
screws in accordance to the standard EN 14592 respecting
the rules given in the paragraph "fasteners" above.

3.11 Aspects related to the performance of the product
3.11.1 Corrosion protection in service class 1 and 2.

In accordance with ETAG 015 shall the angle bracket
have a zinc coating weight of Z275. The steel employed is
S250 GD with Z275 according to EN 10346.

3.11.2 Corrosion protection in service class 3.

In accordance with Eurocode 5 the angle brackets shall be
produced from stainless steel.
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3.12 General aspects related to the use of the product
Simpson Strong-Tie angle brackets types ABR90, AB90,
ABR105, AB105, ABR70, AB70, E20/3, E9/2.5, E9S/2.5,
ABR9015, ABR9020, ABR100, AA60280, ABB40390,
AE48, AET76, AE116, AG40312, AG40412, AG40314,
AG40414, AH9035, AJ60416, AJ80416, AJ99416, ES,
LS, TAZ, KNAG, ABR170, ABR220, AB6983, AB36125,
BNV33, E5, AT1, E4, E6, E7, E8, E14, E17, E18, E19,
ADRG6090, ADRG6035, ABAI, AG922, ABR10525,
ABR7015, ACR, MAXIMUS, AT2, ABR865, ANP, A-
bracket, ACFET, ABRL98, AB105/513, ABR255,
ADDA45100, ABDW45100, ADRG6090L,
ABTR120/180/240, ACW155 are manufactured in
accordance with the provisions of this European
Technical Assessment using the manufacturing processes
as identified in the inspection of the plant by the notified
inspection body and laid down in the technical
documentation.
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4 Assessment and verification of constancy
of performance (AVCP)

4.1 AVCP system

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

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

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

Issued i?/Co\penhagen on 2016-12-06 by
g |

«

\ /¥4 A é
(\ El'ﬁgmgsf éuW

Managing Director, ETA-Danmark
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Annex A - Revision History

Modifications and additions to the previous ETA-06/0106 valid from 2014-10-14

Page Update
1 Changing Manufacturing plant
5 I1 2: Addition of CLT
15-16 | Annex B: Addition of ACFET200, ABTR, ACW155
23 Annex C4-1: Clarification of how to interpolate
77 D8 E9/2,5: Oblong hole changed into 34,0 instead of 33,5
83 D9 E9S/2,5: Oblong hole changed into 34,0 instead of 33,5
90-91 | D10 ABR9015: Values with Screws updated.
95-100 | D11 ABR9020: Values with Screws updated. Addition of slip modulus
102-106 | D12 ABR100: Values with Screws updated. Addition of slip modulus
114- D15 AE48: New capacities and add. of nail pattern
120- D16 AE76: New capacities and add of nail pattern
126 D17 AE116: Modification of capacities (add. of one nail pattern) and addition of slip modulus
168 D27 ABR170/220: No of nails in table D27-3 is corrected (typing error)
191- D33 AT1: Values for (new) Table 33-4 updated
249 D44 ADR6035: CNA changed into Bolt (typing error)
253-255 | D46 AG922: Addition of slip modulus
296-297 | D56 ABR98: Addition of ABRL98 and addition of values
300 D58 Addition of ABR255
306 D59 Addition of ABD45100 & ABDW45100
309 D60 Addition of ADR6090L
312 D61 Addition of ABTR
317 D62 Addition of ACW155

Modifications and additions to the previous ETA-06/0106 valid from 2013-05-28 to 2018-05-28

Pages Update
Adjustment from “approval” to “assessment”
Annex C: added the description for using of one angle bracket
Annex C4: added the possibility for interpolation by interim values
22ff | D1, D2, D3, D4: ABR90, AB90, ABR105, AB105 added capacities for connection to rigid support
52 Table D4-2: AB105 correction e to f, by R1x for maximum nailing
97 D11: ABR9020, added values for beam-column
101ff | D12: ABR100, added values for nails 4,0x35, added minimum nailing
111ff | Figure D15-3, D16-3, D17-3, Type AE...: washer for force direction F2/3
129ff | D18:modified the values R2/3 for AG40312 and AG40412
148 D24: ES11: modified the drawing for size 40 to 80 and 100 to 200
150ff D27, ABR170/220: connections/ values also valid for column to beam/rigid support, added values for
B<60mmt
164 D28, D29, D3p: AB6983, AB36125, BNV33, correction of kmog in the formulas, insert as “/kmog” for —
values determine by the bolt
249 D47: ABR10525, material S350GD instead of S550DG (typing error)
253 D47: ABR10525 added values for beam-column
272 D51: AT2, long hole modified to 9x17mm (before with 8x16mm)
278ff | D-52 to D57: added ABR865, ACFET200 / ACFET200PP, ANP, A-brackets, ABR98, AB105/513
diverse | Annex: D-7, D-18, D-19, D-31 to D-44, D-51: Addition of bolt-factors
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Modifications and additions to the previous ETA-06/0106 valid from 2012-09-07 to 2016-10-13

Pages Update
85+88+90 Table D11-3 + D11-5 minimum nailing of ABR9020
86+90 New table D11-6 ABR9020 fastening on steel with PAT pins
242+244 New table D47-3 ABR10525 fastening on steel with PAT pins
91+97 New table D12-7 ABR100 fastening on steel with PAT pins
2544255 Table D49-1 + D49-2 ACR7015/ACR9020/ACR10525 — other load directions
88+243+246+255 R1,k for connections with 2 angle brackets have been changed from calculated

values to values based on tests for ABR9020, ABR10525, ABR7015 and ACR

Modifications and additions to the previous ETA-06/0106 valid from 2011-10-13 to 2016-10-13

Pages Update
Table headings updated with “modified characteristic capacities” and old table
no. deleted
86+87 Revision of capacity table D11-3 and D11-4 for ABR9020
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-06/0106 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 for ABR90 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 ABR100 with addition of R4s« capacities

9% Updat-e- of table D12-4 — 1 angle bracket ABR100 with addition of R4k and Rsx
capacities

156 Addition of Fk capacities for ABR170 and ABR220 for timber to concrete
connection (table D28-2)

162 - 229 Revision of capacity tables according to ETA-04/0013 for annex D32 to D43

230 Update of capacity tables D44-2 for ADR6090 R« for concrete structure

234 Addition of ABAI105

236 Addition of AG922

Modifications and additions to the previous ETA-06/0106 valid from 2009-08-12 to 2014-08-12

Pages

Update

87

ABR2100 nail for use in concrete have been added
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Modifications and additions to the previous ETA-06/0106 valid from 2008-10-27 to 2013-10-27

Pages Update
6,9 Add of the possible production of the brackets in stainless steel.
13 4.0x35 and 4.2x35 connector nails have been added.
13,16 Angle bracket ABR100 have been added
27 ABR100 nail pattern have been added.
28 The formulas for combined forces have been revised.
75, 76,79,80 Fsand Fs have been added for ABR9015 and ABR9020 for screws
77,78,81,82 F1, F2/F3 have been added for ABR9015 and ABR9020 for nails
83,84,85, 86 F1, F2/F3 have been added for ABR100 for nails and screws (1 and 2 brackets)

Modifications and additions to the previous ETA-06/0106 valid from 2007-08-22 to 2012-08-22

Pages Update
6 The formula for Kgens has been changed from the power of 2 to the power of 1
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 ETA-04/0013
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Annex B - Typical installation

FIGURE Bl - BEAM TO BEAM CONNECTION FIGURE B2 - BEAM TO COLUMN CONNECTION

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

FIGURE B5 - BEAM TO RIGID SUPPORT WITH BOLTS FIGURE B6 - POST TO RIGID SUPPORT WITH BOLTS

Above are shown all the typical installation. Any other particular installation is described in the Annex D for the specific
product.
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Typical installation of ACFET200 & ACFET200PP:

ACFET?200 attached on a concrete wall ACFET200PP attached on a Lightweight Aggregate
concrete (LAC) wall

Typical installation of ABTR:
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Typical installation of ACW155:

- on front of concrete floor:

- on top of concrete floor:
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Annex C - Basis of design

Annex C1 — Basis of Design

All the general basis of design are given here. This rules applied to all products listed in this ETA except if something else is
precised in Annex D for a particular product.

Most of the capacities stated in the Annex D tables are modified characteristic capacities Rkmod. It means that the capacity
given for a load duration category (P,L,M,S or 1) already takes into account the kmoq factor. The design capacities are
obtained according to the following formula.

Some of the capacities stated in the Annex D tables are characteristic capacities Rx. Therefore the design capacities are
obtained according to the following formula:

R, -k

Rd — mod
m

Combined forces
For practical purposes the strength verification is always carried out for design forces and design capacities.

For all angle brackets included in this ETA the following inequalities shall be fulfilled:
F1 combined with F or Fa:

F1.d ? Foora,d |

— | + <1

R, d R2or3, d
F1 combined with F4 or Fs:

Fia  Faors,d
+ <1

Ryd  Ruaorsd

F; combined with F, or Fz and F4 or Fs:

2 2
I:i_i_ I:40r5,d :I +{F20r3,d :I S1’0
Rl,d I:z4or5,d R20r3,d
Timber splitting

For the lifting force F1 acting perpendicular to the grain in the timber it must be checked that splitting will not occur in
accordance with Eurocode 5 or a similar national Timber Code.
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Annex C2 — Definition of forces direction

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

| | Vertical
i flap
. | .
|« ; ;
' T I l |
4 | Horizontal flap l | Beam or support |
| | | I
T S
2 Angle Brackets per 1 Angle Bracket
connection per connection

Figure C2-1: Beam to beam connection, beam to support with bolts

2 angle brackets per connection
The angle brackets must be placed at each side opposite to each other.

Acting forces

Fi Lifting force acting along the central axis of the joint.
F2 and F3 Lateral force acting in the joint between the purlin and beam in the purlin direction.
Fsand Fs Lateral force acting in the beam direction along the central axis of the joint but elevated e above the beam.

1 angle bracket per connection

Acting forces

Fi Lifting force acting in the central axis of the angle bracket but in a distance f from the vertical flap of the
angle bracket.
If the purlin is prevented from rotation the load-carrying capacity will be half that of a connection with 2
angle brackets.

F. and F3 Lateral force acting in the joint between the purlin and the beam in the purlin direction, the purlin have to
be prevented from twisting.

Fa Lateral force acting in the beam direction perpendicular to the vertical flap elevated e above the beam
directed towards the angle brackets vertical flap.

Fs Lateral force acting in the beam direction perpendicular to the vertical flap elevated e above the beam

directed away from the angle brackets vertical flap.

Wane on under the flap towards the purlin

For most of the angle brackets wane under the flap towards the purlin is allowed provided it does not occur under the
fasteners.

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

One angle bracket per connection

Figure C2-2-1: Beam to column connection — Angle bracket with a rib

Column Column

Flap turned downwards Flap turned upwards
Figure C2-2-2: Beam to column connection — Angle bracket without a rib

1 angle bracket per connection

Acting forces

F1 Downward force acting along the central axis of the angle bracket.
F2 Lifting force acting along the central axis of the angle bracket..
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C2-3 : Forces — Post to beam connection, post to support with bolts

I
!
Timber, steel or concrete
I
I

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

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

2 angle brackets per connection
The angle brackets must be placed at each side opposite to each other.

Acting forces
Fi Lifting force acting along the central axis of the joint.
F2 and F3 Lateral force acting in the joint between the post and the beam parallel to the bend line in the angle bracket.

1 angle bracket per connection
The load-carrying capacities will be half of that of a connection with 2 angle brackets per connection, the post have to be
prevented from twisting.

Wane
The timber shall have plane surfaces under the angle bracket which means that wane may not occur under the angle 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 side opposite to each other.

Acting forces
F. and F3 Lateral force parallel to the bend line in the angle bracket in the joint between the joist and the header.

1 angle bracket per connection
The load-carrying capacities will be half of that of a connection with 2 angle brackets per connection, the post has to be
prevented from twisting.

Wane
The timber shall have plane surfaces under the angle bracket which means that wane may not occur under the angle bracket.

C2-5 : Connection with bolts

F F $
Below the load-tables for connection with bolts are ! ? ! f
given factors.
It has to be checked, that the bolt has a capacity to

F
absorb the resultant overlapping forces. %’5_» }/ %_, &

Rboltaxlat> factor aviat X acting load. s I l B

‘ ;H HE‘ | b k‘ \klatXFid
The factor ki is given to determine the shear load for - 8- - 8] | N '
the bolt K, X Fq
The factor kax is given to determine the axial load for
the bolt

Each bolt shall have a capacity to sustain a lateral force of: > ki X Fi,d
Each bolt shall have a capacity to sustain a axial force of: > kax X Fi,d

Combinations of loads have to be considered.
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Annex C3 — Fasteners specification and capacities

CNA connector nails and CSA connector screws according to 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 nail 3,7 50 Electroplated zinc
Connector nail 4,0 35 Electroplated zinc
Connector nail 4,0 40 Electroplated zinc
Connector nail 4,0 50 Electroplated zinc
Connector nail 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 nail 472 35 Electroplated zinc
Connector nail 4,2 50 Electroplated zinc
Connector nail 472 60 Electroplated zinc

Other fasteners:

. Nail, screw and bolt
Nail, screw and bolt . -
type _ size (mm) Finish
Diameter | Length
Threag)e(élgail 4%?20 rding 3,1 - Electroplated zinc
SmoothEnNalllzggozrdlng 0 3,75 75 Hot-dip galvanized
Threatdoecéplail 4%(;;:20 rding 4,0 - Electroplated zinc
PDPA-75 4,0 19 Electroplated zinc
Wood screw 6,0 45 Electroplated zinc
Wood screw 8,0 120 Electroplated zinc
Wood screw SD25600 6,4 152 Double-barrier coating
Bolt M8 8 For relevant angle brackets see the
Bolt M10 10 assumed characteristic capacities of the
bolt connection and compare with the
Bolt M12 12 specification of the manufacturer
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Annex C4 — Characteristic capacity modification methods for nails and timber types
C4 — 1 : Characteristic capacity modification method for different nails

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

When the load bearing capacity of a bracket have been determined based on the use of Connector nails CNA 4,0x35,
CNA4,0x40, CNA4,0x50 or CNA4,0x60 in accordance with ETA-04/0013 it is allowed to use longer 4,0 mm CNA
Connector nails or Connector screws CSA5,0x35, CSA5,0x40, CSA 5,0x50 or Connector nails CNA4,2x35, CNA4,2x50,
CNAA4,2x60 in accordance with ETA-04/0013 with the same or better performance than the used 4,0 mm CNA Connector
nails and still achieve the same load-bearing capacity of the connection.

When the load bearing capacity of a bracket have been determined based on the use of Connector screws it is always allowed
to use a longer screw and the capacities will still be valid. If shorter Connector screws are used and no calculations are made
a reduction factor equal to the ratio between the withdrawal capacity of the short screw and the withdrawal capacity of the
long screw is applicable for all load bearing capacities of the connection.

It is always allowed to interpolate between two sizes of nails or screws. For example the capacity of Connector nails CNA
4,0x50 in accordance with ETA-04/0013 can be calculated as the mean value of the capacity of the connection when
Connector nails CNA4,0x40 and CNA4,0x60 are used:
To calculate the capacity with CNA4.0x50, the value of the capacity with CNA4.0x40 must be multiply by a factor k and
must be limited to the value with CNA4.0x60.

For F1 load direction on timber k = RixCNA4.0x60 / R&CNA4.0x40

For F1 load direction on rigid support k = RizCNA4.0x60 / Rl CNAX40

For F2 and F3 load direction on all support k = RizCNA4.0x60 / RixzCNAXx40

For F4 and F5 load direction on all support k = RaxCNA4.0x60 / RixCNA4.0x40

Threaded nails in accordance to EN 14592

For all angle brackets the design models also allow the use of threaded nails in accordance to EN 14592 with a diameter in
the range 4,0 — 4,2 mm and a minimum length of 35 mm, assuming a thick steel plate when calculating the lateral nail load-
bearing capacity. If no calculations are made a reduction factor equal to the ratio between the characteristic withdrawal capacity
of the actual used threaded nail and the characteristic withdrawal capacity of the corresponding Connector nail according to
table B1 in ETA-04/0013 is applicable for all load bearing capacities of the connection.

Other fasteners

For some angle brackets the load bearing capacities have been determined for a connection between a timber member and its
support using bolts. It is assumed that the bolts have a certain characteristic lateral capacity and characteristic axial capacity
(the assumed strength of the bolt is stated at the relevant angle bracket in Annex D). If one of the characteristic capacities of
the chosen bolts is smaller the capacity of the connection shall be reduced proportionally.

For some angle brackets the load bearing capacities have been determined for a connection between a timber member and its
support to a6 mm steel member using PDPA-75 nails, which are powder actuated pins. The pins have been fastened through
the existing holes in the angle brackets.

Some angle brackets gives the load bearing capacity for a connection between a timber member and a 6 mm steel quality
S355. For this connection

Stainless steel

For the angle brackets produced from stainless steel number 1.4401, 1.4404, 1.4521, 1.4301 or 1.4509 according to EN
10088-2:2005 or a stainless steel with a minimum characteristic 0.2% yield stress of 240 MPa, a minimum 1.0% yield stress
of 270 MPa and a minimum ultimate tensile strength of 530 MPa., the characteristic load carrying capacities can be
considered as the same as those published in this document subject to the use of stainless CNA connector nails or CSA
connector screws covered by the ETA-04/0013 or stainless threaded nails or screws in accordance to the standard EN 14592
respecting the rules given in the paragraph above for nails and screws according to ETA-04/0013 and EN14592,
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C4 - 2 : Characteristic capacity modification method for different timber types
Annex D states the load-carrying capacities of the Angle Bracket connections for a characteristic density of 350 kg/m3.
For timber or wood based material with a lower characteristic density than 350 kg/m?® the load-carrying capacities shall be
reduced by the Kqens factor:

Kgens = (&) Where px is the characteristic density of the timber in kg/m®.
350

For interim value, e.g. distances, it’s allowed to determine the values by interpolation if nothing else is named by the current
table.
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Annex D - Product definition and capacities

Annex D1 - ABR90

Product Name:

Alternative name
Product Name

UK France Denmark Germany

ABR90 E2/2.5/7090 E2/2.5/7090 -- 90 m/R

ABR90S - E21X - -

ABR90S?2 - - - -

Drawing: P

u5
75
775 | 175

175

1B jhda

Figure D1-1 - ABR 90

Material:
Standard material : S250GD + Z275 according to EN 10346
Or stainless steel according to clause 11-1
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Nail pattern:

Beam to beam connection

ST TR
o oy
& |% ¥ | Figure D1-3
f* ﬁ’o Figure D1-2 f* *i’o Maximum nailing
© ¢ Minimum nailing % 4 Nails in holes number
Nails in holes number 2'3’42'5'6'7'8’9/
25,69,/ 11,12,15,16,19,20 ;é'l 13,14,15,16,17,18,19,
Beam to column connection
®5 05.
40 07 ;
o R % Flgu_re D1-4 -
) o Maximum nailing
L 1% Nails in holes number
° ° 3,5,6,8/
€ > 11,12,13,14,15,16,17,18,19,20
Te
19. .12
18 13
[ ] [ ]
17.L/.14
16. O .15
Beam to rigid support connection
Figure D1-5 Figure D1-6
Nailing Nailing
nails in holes number nails in holes number
2to 9 2,5,6,9
and 1 bolt and 1 bolt
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Modified characteristic capacities:

Table D1-1 2 Angle Brackets ABR90, beam to beam connection
2 ABR90 Modified characteristic capacity per
per connection connection (kN)
3 Load Rk Rk = Rsx Rax = Rsx
Nailing duration Connector nail according to ETA-04/0013
4,0x40 [4,0x60]4,0x40 | 4,0x60 4,0x40 4,0x60
32 53 6,1-b+431 6,84-b+430
P 3,4 4.4 e-10,7 e-10,7
1,0 2,3 max 5,1 max 7,2
37 6.2 6,2-b+431 7,17-b+430
L 4,0 51 e-10,7 e-10,7
Minimum 1,3 3,0 max 5,6 max 8,0
Nailing 43 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
I 6,3 8,1 e-10,7 e-10,7
2,7 6,4 max 7,7 max 11,5
48 80 6,3-b+431 7,2:b+430
P ’ ’ 56 | 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 6,70+430 | 7,98b+429
8+10 M 7.4 9,5 e-10,7 e-10,7
. 2,2 5,3 max 9,7 max 15,0
See fig.
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
I 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 towards the Angle Bracket with an extent from the bottom up to the lower
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Table D1-2 1 Angle Bracket ABR90, beam to beam connection
Load duration: 1 Angle Bracket Modified characteristic capacity per
P per connection connection (kN)
R1 Rok = R3k | R4,k 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<ex< 1,83'b: 55<e< 1,62-b+3:
60 60 e<37:2,2 |e<42: 2,83
37<e< 101: | 42<e< 100: 33 42
1,7 2,2 81 119.8
e e
f>40: f>49:
e>1,83:b: e>1,62-b+3:
31.1 51,7
f f . .
e>101L: 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: < 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:
60 60 e< 20: 4,4 | e< 23: 5,66
20<es< 96: | 23<es< 102: 43 5.8
2,8 3,5
89 133.1
e e
>34: >41: e>1,47-b+10: e>1,23-b+15:
30,9 51,7 6.3-b-247 7,2-b-308
f f 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 towards the Angle Bracket with an extent from the bottom up to the
ower nail the formula in the grey square shall be checked additionally.



Page 29 of 320 of European Technical Assessment no. ETA-06/0106, issued on 2016-012-06

Table D1-3 1 Angle Bracket ABR90, beam to beam connection
Load duration: 1 Angle Bracket Modified characteristic capacity per connection
L per connection (kN)
Ry Ro = Ray I Rax 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<57: e<b4.
357 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<1,51-b+5:
+60 +60 e<36:2,6 | e<41:33
36<e<103: | 41<e<111: 3.5 50
2,0 2,6 91 1358
e e
f>43: f>52:
e>1,77-b+1: e>1,51-b+5:
36,3 60,3
f f . .
e>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: esb4:
437 73.2 54 90,4
f<36: f<43: 37,5-e 37,5-e 68-e 68-e
9 144 56<e<1,39-b+11: | 54<e<1,17-b+16:
f+60 f+60 e<19:5,1 | e<23: 6,61
19<e<99: | 23<e<103: 4T 6.5
3,2 4,1
100 1513
e e
f>36: f>43: e>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.

[]

lower nail the formula in the grey square shall be checked additionally.

When the purlin has a wane on the side towards the Angle Bracket with an extent from the bottom up to the
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Table D1-4 1 Angle Bracket ABR90, beam to beam connection
Load duration: 1 Angle Bracket Modified characteristic capacity per connection
M per connection (kN)
Ry Ro = Rax I Rax 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: es<54:
408 67.9 41 69
f<45: f<55; 37,5-e 37,5-e 68-e 68-e
96 145 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: 38 5.0
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<55: e<53:
50 83,6 62 103
f<38: f<45: 37,5-e 37,5-e 68-e 68-e
106 161 e<19:5,9 | e<22:7,55 | 55<e<1,33-b+13: | 53<e<1,12-b+17:
f+60 f+60 22<<92:
169.6 5,0 7.1
. e
3.7 47 19<e<99:
111
e 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>99: 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 towards the Angle Bracket with an extent from the bottom up to the
lower nail the formula in the grey square shall be checked additionally.
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Table D1-5 1 Angle Bracket ABR90, beam to beam connection
Load duration: 1 Angle Bracket Modified characteristic capacity per connection
S per connection (kN)
Ry Rox = Rsx | 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+6 (fig. D1-2)
e<37,5: e<37,5: e<56: e<53:
40,8 76.4 47 77
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 5,3
26 | 33 c c
93<e<127:
109,5 e>1,67-b+3: e>1,46-b+6:
f>45: f>57: e-32,5
46,6 77,5 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<b5: e<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 | es<22:8,5 | 55<e<1,28-b+14: | 53<e<1,08-b+18:
f+60 f+60 18<e<101: | 22<e<79:
122 186.5 54 7,8
4,2 5,3 € €
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 towards the Angle Bracket with an extent from the bottom up to the
lower nail the formula in the grey square shall be checked additionally.
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Table D1-6 1 Angle Bracket ABR90, beam to beam connection
Load duration: 1 Angle Bracket Modified characteristic capacity per connection
I per connection (kN)
Ry Rox = Rsx | 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+6 (fig. D1-2)
e<37,5: e<37,5: e<b5: 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 c c
95<e<110: | 79<e<198:
109 109,5 e>1,58-b+4: e>1,39-b+7:
f>51: >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: e<bq: e<b2:
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 +60 18<e<103: | 18<e<79:
144 186,5 6,2 9.1
51 | 65 € €
79<e<200:
e>103: 109,5 e>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 towards the Angle Bracket with an extent from the bottom up to the
lower nail the formula in the grey square shall be checked additionally.
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Table D1-7 1 Angle Bracket ABR90, beam to column connection
Beam to column connection Modified characteristic capacity per
connection (kN)
1 Angle Bracket ABR90
. Load Rk Rau
Nailing duration Connector nail according to ETA-04/0013
4,0x40 4,0x60 4,0x40 4,0x60
P 54 6,6 0,9 15
Beam: 4 L 6,3 7,7 1,0 1,7
Column: 10 M 72 88 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
Table D1-8 2 Angle Bracket ABR90, beam to rigid support connection
2 ABR9O characteristic capacities [kN] per connection
per Rik R2/3,k
connection connector nails according to ETA-04/0013
nailing 4,0x35 4,0x40 | 4,0x50 | 4,0x60 4,0x35 4,0x40 | 4,0x50 | 4,0x60
min of:
full nailing
(fig.D1-5) 31 3,7 4,94 6,14 1,64 1,96 2,6 3,2
3,2/kmod
partial
nailing 0,74 0,9 1,2 1,48 0,13 0,16 0,22 0,27
(fig.D1-6)
F
4/5
=
e
2 ABR90 Rarsyx
per connector nails according to ETA-04/0013 bolt 1 i—b—L bolt 2
: L - ]
connection 4,0x35 ‘ 4,0x40 ‘ 4,0x50 ‘ 4,0x60
) )
for full- R, + R,
and Ptartial max - 2 17 R1 b }
nailing min ;—— X —
(fig.D1-5 Kma 2 €
and D1-6)
Y see table D1-9
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Connection with bolt

ABR90 connection with 2 angle brackets

factor: for F; for Fa3 for Fays, bolt 1 for Fays, bolt 2
Kax 0,50 - 0,50 0,10
Kiat - 0,50 - 1,00

For each bolt it"s needed to check: Rbolt d,jateral = Kiat X Fid ; Rboitdaxial = Kax X Fia; and also the combination

Table D1-9 1 Angle Bracket ABR90, beam to rigid support connection
characteristic capacities [kN] per connection
* *
1 ABR90 Ruk Ra
per connector nails according to ETA-04/0013
connection 4,0x35 to 4,0x60 4,0x35 to 4,0x60
21,7/((f+78)/Kmod) 21,7 / (€ X Kmod)
R2/3k Rsx *
connector nails according to ETA-04/0013
4,0635 | 4,0x40 | 4,0x50 | 4,060 |  4,0x35 | 4,040 | 4,0x50 | 4,0x60
half of the values for a connection ‘ X1= ‘ l
with 2 ABR90, if the timber is 222 266 355 443
prevented from rotation, otherwise X2=
Ry/3=0,0kN 107 | 128 | 171 | 213
* for full- and partial nailing min X1 . X2 110
e is to insertin [mm]; e> 10mm e—9,99mm '85mm—e ex Kod

negative values shall not be
considered

Connection with bolt

ABR90 connection with 1 angle brackets

factor: for Fy for Fy3 for Fy4 for Fs
Kax 1,00 - e/20 e/95
Kiat - - 1,00 1,00

For each bolt it"s needed to check: Rbolt djateral = Kiat X Fid ; Rboitdaxial = Kax X Fia; and also the combination
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Annex D2 — AB90

Product Name:

Alternative name
Product Name

UK France Denmark Germany

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

ABY0S - - -

AB90S2

Drawing: o5, 20 20 28

55,5| 175 6 8g

88

o
o
~
n
-
I
x

%

05 o %%

45| 13 "
05

24 10 12
125], 8 \4" E:B {’g

75165 17 B575
FA———AA

10 2520 202510
HM——HF

- 325 325
—_—

Figure D2-1 - AB 90

Material:
Standard material : S250GD + Z275 according to EN 10346
Or stainless steel according to clause 11-1
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Nail pattern:

Beam to beam connection

¥ o).
e %
M
t@ﬁ ‘
&, &
Poole
&,
R
& 0
10 12
e

Beam GO

2. e°

01 6C)

7 8 15 14]

® O O ®

9 O 13

[e] 11 (o]

[e]
e O ¢

Figure D2-2
Minimum nailing

Nails in holes number :?¢ o0

1,3,4,6/7,10,12,14 %f&cﬁs
* g

10 2

LR

to column connection

Figure D2-4

Nailing

Nails in holes number
2,3,45/7,10,12,14

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

beam to rigid support connection

o ®
12 O 10
N/

o1

06 1o

50 2

O4©3O

Figure D2-6

Nailing

nails in holes number
9,10,11,12,13

and 2 bolts
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Modified characteristic capacities:

Table D2-1 2 Angle Brackets AB90, beam to beam connection
2 Angle Brackets AB90 Modified characteristic capacity per
per connection connection (kN)
- Load Rk Rok = Rak Rax = Rs
Nailing duration Connector nail according to ETA-04/0013
4,0x4014,0x60] 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-25
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
ﬁgSgez_z 1.4-b+41 2.1b+45
' S 2,9 4,1 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
nailing: 2 2.+46 3.3-b+55
6+9 M 44 | 66 | 58 | 84 e-2,5 e25
max 5,7 max 5,7
See
fig. D2-3 2,4-b+48 3,5:-b+56
S 4.8 6,9 6,5 9,4 e-25 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-25
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 connection
L Angle Bragket Modified characteristic capacity per connection (kN)
per connection
N Load Rik | Rax = Raxk | Ryx = 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 44,3 20,8
= f+43 f+43 17 22 e-2,5
f>93: f>14: max
20,8 3,6 | 5.2
f+13
f<47: f<7:
311 51,7 20,8
L f+43 f+43 2.0 26 e-2,5
f>47: >7: max
20,8 4.4 | 6,2
f+13
Minimum f<29: f<3:
nailing: 35,5 59 20,8
4+4 M f+43 f+43 22 3.0 e-25
f>29: f>3: max
(see 20,8 5,2 7.1
fig. D2-2) f+13
f< 20:
40,0 20,8
s f+43 25 33 e-2,5
f>20: f>0: max
20,8 5,9 | 8,1
f+13
f<9:
48,8 20,8
| f+43 31 41 e-2.5
>9: f>0: max
20,8 7.4 | 10,0
f+13
20,8
P 2,2 3,1 €25
max
9,7 | 12,6
20,8
L 25 37 e-2,5
max
Maximum 11,3 | 14,7
nailing: 20,8 20,8
6+9 M F+13 2,9 4,2 e-2,5
max
(see 129 | 16,8
fig. D2-3) 20,8
S 3.2 47 e-2,5
max
146 | 19,0
20,8
I 40 57 e-2,5
max
17,9 | 23,2

e and fare in mm
Wane may not occur under the angle brackets.
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Table D2-3 1 Angle Bracket AB90, beam to column connection
Beam to column connection Modified characteristic capacity per
connection (kN
1 Angle Bracket AB90 (kN)
R
| Load Lk R
Nailing duration |  Flap turned Flap turned 2.k
downwards upwards
P 3,8 3,4
4,0x40/4,0x60 L 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 connection
Trimmer with Modified characteristic capacity per
2 Angle Brackets AB90 connection (kN)
. Load : Rok - Rax
Nailing 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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Table D2-5 2 Angle Brackets AB90, beam to rigid support connection
modified characteristic capacities [kN] per connection
2 AB90 per Rk Ra/3k
connection connector nails according to ETA-04/0013
nailing 4,0x35 to 4,0x60 4,0x35 4,0x40 4,0x50 4,0x60
nailing
(fig.D2-6) 5,4/Kmod 4,73 5,03 6,25 6,66
Rass |_4,-'5
2 AB90 per connector nails according to ETA-04/0013 eI \

connection 4,0x35 ‘ 4,0x40 ‘ 4,0x50 ‘ 4,0x60

bolt 1 J_b-L bolt 2

1) 1) L
R,” + R
nailing max . 45 R, b
(fig.D2-6) "N T2 e
g mod 2 €
Y see table D2-5
Connection with bolt
AB90 connection with 2 angle brackets
factor: for Fy | for Fys for Fass, boit 1 for Fays, bolt 2
K ax 0,77 - 1,53xe/b 0,33
Kiat - see description - 1,00

For each bolt group it’s needed to check: Rpoltd jateral = Kiat X Fig ; Rbolt,d,axial = Kax X Fig; and also the combination

The connection with bolts has to be checked as following:
connetion with two AB90

I:2/3

L2

M= F2/3 X 10mm

F2/3 bolts to
check
with:

\;)
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Table D2-5 1 Angle Brackets AB90, beam to rigid support connection
modified characteristic capacities [kN] per connection
Rk Rax
1 AB90 per connector nails according to ETA-04/0013
connection 4,0x35 to 4,0x60 4,0x35 to 4,0x60
19,9/((f+16)/kmod) 45,2 / (e x kmod)
R2/3,k Rs,k
nailing connector nails according to ETA-04/0013
(fig.D2-6) 4,0x35 ‘ 4,0x40 ‘ 4,0x50 ‘ 4,0x60 4,0x35 ‘ 4,0x40 ‘ 4,0x50 ‘ 4,0x60
half of the values for a connection ‘ X1= ‘ ‘
with 2 AB105, if the timber is 123 148 197 246
prevented from rotation, otherwise X2=
R_2/3=0,0kN 63 | 75 | 100 | 125
. . . . X1 X2 199
eis toinsertin [mm]; e= 10mm min ; ;
e—999mm 85mm-e exK,,

negativ values shall not be considered

Connection with bolt

AB90 connection with 1 angle brackets

factor: for F1 | for Fys forFs |forFs
Kax 1,53 - e/30 e/26
Kiat - see description 1,00 1,00

For each bolt group it’s needed to check: Rpoltd,jateral 2 Kiat X Fid ; Rbolt,d,axial = Kax X Fia; and also the combination
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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 - -
ABR105S2 - -- - -
+
. _% .
Drawing: ‘B 27 27 B
H
207‘2‘?% /3 %6\
1= o 1%5
20 3 _¢§
635 | 175 )
est |
215
Figure D3-1 - ABR105
Material:

Standard material : S250GD + Z275 according to EN 10346
Or stainless steel according to clause 11-1
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Nail pattern:
Beam to beam connection
’ €6\ T A
RN o,
‘o] |6 ‘o] |6
2 g 2 g,
{}% ¢‘°¢ ‘% da‘ Figure D3-3
o1 ¥\ o Figure D3-2 o Y™ on Ma_>|<ln_1urrl1lnha|:|ng
Minimum nailing Nails in all holes
1T 2N__J24 23 Nails in holes number AN R
g; g} 1,3,5,6,8,10 / 11,12,17,18,23,24 g‘* gjz
14 21 14
¢- ‘¢-¢20 15.‘ ‘-,‘20
16¢ ¢]9 16’ ‘19
17‘. _%11 &8 17¢_ _%ﬂ L

Beam to column connection

/5 06 N\
®

19 O @7

3./ .8

o o
2 9 .
® d Figure D3-4

q 10 -
°l° Nailing

! O ™\ O 1 Nails in holes number

2,45,6,79/11to 24

oo *®
o3| |[2e
4@ o21
eis| |20e
ce = e

Figure D3-5
Nailing Nailing

nails in holes number nails in holes number
1t0 10 1,3,5,6,8,10

Figure D3-6

and 1 bolt and 1 bolt
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Modified characteristic capacities:

Table D3-1 2 Angle Brackets ABR105, beam to beam connection
2 Angle Brackets ABR105 Modified characteristic
per connection capacity per connection (kN)
Load Rqk Rox =Rsx Rax =Rsy
Nailing duration Connector nail according to ETA-04/0013
4,0x40 |4,0x60]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 ’ ' 5,4 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
S ’ ’ 6,9 | 10,5 e-10,7 e-10,7
5,3 8,9 max 8,5 max 11,9
6,5 10,8 11.8-b+598 | 14,1-b+595
| 8,5 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
75 125 11.,5-b+566 | 13,5-b+559
Maximum L | ’ 10,2 | 14,2 e-10,7 e-10,7
nailing: 3,6 8,4 max 10,8 max 15,8
10+14 8.6 14,3 11,9-b+565 | 14,3-b+557
M 116 | 16,2 e-10,7 e-10,7
45 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
5,5 11,7 max 12,9 max 19,3
11,9 | 19,7 13,3-b+560 | 16,5-b+549
| 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 towards the Angle Bracket with an extent from the bottom up to the lower nail

the value in the grey square is valid.
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Table D3-2 1 Angle Bracket ABR105, beam to beam connection
Load duration: 1 Angle Bracket Modified characteristic capacity per
P per connection connection (kN)
Rk R2k = Rsk I R4,k 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: e< 74:
52 87 ar 7
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<es 127: | 76<es 137 5.4 6.8
2,3 3,5 162 215
e e
>25: >35:
e>1,89-b+3: e>1,69-b+8:
a7 ya
f f . .
127<e<500: | 137<e<500: 10.2.b-446 11.5.b-525
47 77 e-85 e-85
e-85 e-85
Maximum nailing: 10+14 (see fig. D3-3)
e<37,5: e<37,5: es72: 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 f+60 e<29: 6,6 | e<31: 8,5
29<e< 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 checked additionally.

When the purlin has a wane on the side towards the Angle Bracket with an extent from the bottom up to the lower
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Table D3-3 1 Angle Bracket ABR105, beam to beam connection
Load duration: 1 Angle Bracket Modified characteristic capacity per connection
L per connection (kN)
Ry Rox = Rax | 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: 6+6 (see fig. D3-2)
e<37,5: e<37,5: e<76: e<73:
61 101 54 90
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:
60 60 e<68:2,6 | e<72:33
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 : }
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:
+60 +60 e<27:7,7 | e<29:9,9
27<e<175: | 29<e<136: 6.7 8.9
51 7,1
208 291
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 checked additionally.

When the purlin has a wane on the side towards the Angle Bracket with an extent from the bottom up to the lower
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Table D3-4 1 Angle Bracket ABR105, beam to beam connection
Load duration: 1 Angle Bracket Modified characteristic capacity per connection
M per connection (kN)
R Rox =Rax | 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: es<72:
70 116 62 103
f<31: f<42: 37,5-e 37,5-e 85-e 85-e
118 259 75<e<1,77-b+6: | 72<e<1,57-b+11:
60 60 e<64:2,9 | e<69:3,8
64<e<135: | 69<e<146: 6.1 8,0
3,1 4,7 188 259
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: €<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
>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.

[] 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 grey square shall be checked additionally.
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Table D3-5 1 Angle Bracket ABR105, beam to beam connection
Load duration: 1 Angle Bracket Modified characteristic capacity per connection
S per connection (kN)
R Rox = 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: 6+6 (see fig. D3-2)
e<37,5: e<37,5: e<74: e<71:
8 130 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 c ¢
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<1,63-b+5: | 65<e<1,44-b+9:
+60 +60 25<e<179: | 27<e<87:
244 351 7,6 10,4
6,5 9,1 e e
195<e<300:
245 87<e<500: e>1,63-b+5: e>1,44-b+9:;
f>52: f>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 checked additionally.

When the purlin has a wane on the side towards the Angle Bracket with an extent from the bottom up to the lower
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Table D3-6 1 Angle Bracket ABR105, beam to beam connection
Load duration: 1 Angle Bracket Modified characteristic capacity per connection
I per connection (kN)
Rk Rox = Ray | Raxk 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<73: 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 97
42 | 64 c ¢
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
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 | 1+60 23<es110: | 26<e<82:
280 407 8,6 12,0
8,0 | 11,2 e e
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 checked additionally.

When the purlin has a wane on the side towards the Angle Bracket with an extent from the bottom up to the lower
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Table D3-7 1 Angle Bracket ABR105, beam to column connection

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. D3-4
S 14,4 15,3 1,3 2,2
I 17,6 18,7 16 2,7

End gab: max. 5 mm

Table D3-8 2 Angle Bracket ABR105, beam to rigid support connection

modified characteristic capacities [kN] per connection
2 ABR105
per Rik Ra/3x
connection connector nails according to ETA-04/0013
nailing 4,0x35 4,0x40 | 4,0x50 | 4,0x60 4,0x35 4,0x40 | 4,0x50 | 4,0x60
min of:
full nailing
(fig. D3-5) 4,08 4,88 6,48 8,08 2,25 2,68 3,55 4,37
7,7 /Kmod
partial
nailing 1,9 2,28 3,02 3,78 1,6 1,9 2,52 3,09
(fig. D3-6)
Rays k |_4-'5
2 ABR105 ' .
per connector nails according to ETA-04/0013 eI \
connection 4,0x35 to 4,0x60
bolt 1 Jr—bJs bolt 2
1) 1) L
for full- R, + Ry
andpgrtlal max . { 4.6 R1 b} F Efp}} Fz
nailing min T X — 4 -
(fig.D3-5 K mod 2 € — - -1—F5
and D3-6) GI
U see table D3-9 | |
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Connection with bolt

ABR105 connection with 2 angle brackets

factor: for F; for Fa3 for Fays, bolt 1 for Fays, bott 2
Kax 0,50 - e/b 0,13
Kiat - 0,50 - 1,00

For each bolt it"s needed to check: Rbolt d,jateral = Kiat X Fid ; Rboitdaxial = kax X Fia; and also the combination

Table D3-9 1 Angle Bracket ABR105, beam to rigid support connection

modified characteristic capacities [kN] per connection

* *
1 ABR105 Ruk Rax
per connector nails according to ETA-04/0013
connection 4,0x35 to 4,0x60 4,0x35 to 4,0x60
45,8/((f+81)/Kmod) 45,8 / (e X Kmod)
Ra/3x Rsk *

connector nails according to ETA-04/0013
4,0x35 | 4,0x40 | 4,0x50 | 4,0x60 | 4,0x35 | 4,0x40 | 4,0x50 | 4,0x60

X1l=
half of the values for a connection with 2 245 ‘ 294 ‘ 392 ‘ 490
ABR105, if the timber is prevented from X2=
rotation, otherwise R_2/3=0,0kN 173 | 208 | 277 | 347
* for full- and partial nailing min( X1 . X2 . 265 J
e is to insert in [mm]; e2 10mm e-9,99mm 10Imm-e exKk, .

negativ values shall not be considered

Connection with bolt

ABR105 connection with 1 angle brackets

factor: for Fy for Fy3 for F4 for Fs
Kax 1,00 - e/15 e/80
Kiat - - 1,00 1,00

For each bolt it"s needed to check: Rboolt djateral = Kiat X Fid ; Rboitdaxial = Kax X Fia; and also the combination
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Annex D4 — AB105

Product Name:

Alternative name

Product Name
UK France Denmark Germany

AB105 -- AB105-R -- 105 o/R

AB105S - - - -

AB105S2 - - - -

Drawing: —

30,

20
S

61,5| 20 103
5.

E
21.5|
e

8,10, 11,16, 18,17
36 OO0 oo
o5
tos| | Oar orD
425 @11 @1
47| 5 G2 _¢“‘ ‘6‘¢
295
E .
1 Eb'
20| 4 \3 on 9
e ! B

'gﬁ 5 15 15 1575
J5125 225 275 125?5

20 25 25 20

Figure D4-1 - AB105

Material:
Standard material : S250GD + Z275 according to EN 10346

Or stainless steel according to clause 11-1
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Nail pattern:

Beam to beam connection

e3 O 5e
0?2 g 60
o1 o 7@

O8 O

|
%10011.19018017.

@) ®)

12 16
14
o] o o]

o1 o 70

O°® O

e e ——
%1 0.1 1019018.17.

O ©)

12 16
o o

O o%

13 15
\. @ o )

Trimmer connection

}

®3 O 5e

]
4

o1 o 7@

O°® O

[ = 6o

e o ——
%1 O.T 1.19.1 8.17.

O O
12 16
14
e ° ®
3 O 15

\. @ e )

Figure D4-2
Minimum nailing
Nails in holes number
1,3,5,7/9,11,13,15,19

Figure D4-4

Nailing

Nails in holes number
2,3,45,6/9,10,13,15,17,18

Figure D4-5
Nailing
Nails in all holes

¢_®5 911@_ 5_‘ )

o & ‘e
¢ o e
11 1;$-

w

$10.‘11“;:¢1%13
{3&}11 @11¢_
LU

13 EB 15

N, @11 ’"/

Figure D4-3
Maximum nailing
Nails in all holes

beam to rigid support connection

15 @
A

@16
14

O

o 0 0 ©

17 18 19 11 10 9

.13

120

O Figure D4-6

o o Nailing

@ .

o7 ©

06 O4

Og @

O and 2 bolts

10

02

30

nails in holes number
12,13,14,15,16
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Modified characteristic capacities:

Table D4-1 2 Angle Brackets AB105, beam to beam connection
2 Angle Brackets AB105 Modified characteristic capacity per
per connection connection (kN)
3 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
1,9-b+75 2,6-b+80
P 3,6 51 2,4 45 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 5,3 e-2,5 e-2,5
Minimum max 6,4 max 8,3
nailing: 2.2.0+77 3,2:b+85
4+5 M 44 | 63| 32 | 61 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
| 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 5,8 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 | 110]| 106 | 146 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 12,2 | 12,0 | 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 | 14,6 | 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 beam connection
1 Angle Bragket Modified characteristic capacity per connection (kN)
per connection
Load Rk Rok = Rak I R4k = Rsk
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 1.2 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 f+58 f+58 1.6 3.0 e-3,0
>32: >6: max
(See 40 7,1 9,3
fig. D4-2) £+
f< 23: <3:
88 146 39.9
S f+58 f+58 18 3.4 e-3,0
>23: >3: max
40 8,0 ‘ 10,5
f+14
f<12:
107 39.9
| f+58 22 4,2 e-3,0
>12: >0: max
40 9,8 ‘ 12,8
f+14
39,9
P 4,0 5,5 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 f+14 53 7.3 e-3,0
max
(See 16,0 20,7
fig. D4-3) 39.9
S 6,0 8,2 e-3,0
max
18,0 23,3
39.9
| 73 | 10,0 e-3.0
max
22,1 28,5

e and fare in mm

Wane may not occur under the angle brackets

f+14
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Table D4-3 1 Angle Bracket AB105, beam to column connection
Beam to column connection Modified characteristic capacity per
i kN
1 Angle Bracket AB105 connection (kN)
. Load Rak R
Nailing duration Flap turned Flap turned 2k
downwards upwards
P 6,0 6,9
CNAA4,0x40 ] _— _
Beam: 5 ! !
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 1.4
1 7
See fig. D4-4 S S 9
| 9,8 8,4

End gab: max. 5 mm

Table D4-4 2 Angle Brackets AB105, trimmer connection

Trimmer with - _ .
Modified characteristic capacity per

connection (kN
2 Angle Brackets AB105 fon (kN)

Rok = Rak
. Load . -
Nailing duration |C€©onnector nail according to ETA-04/0013
4,0x40 4,0x60
P 8,0 10,9
Joist: 8 L 9,3 12,7
H :11

eader M 10,6 14,6

See fig. D4-5 S 12,0 16,4

I 14,6 20,0
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Table D4-5 2 Angle Brackets AB105, beam to rigid support connection
modified characteristic capacities [kN] per connection
2 AB105
per Rik Ra/3k
connection connector nails according to ETA-04/0013
nailing 4,0x35 ‘ 4,0x40 ‘ 4,0x50 ‘ 4,0x60 4,0x35 4,0x40 4,0x50 4,0x60
min of:
naling ™53 [ 13,76 | 17,58 | 1976 | 486 | 518 | 643 | 685
(fIgD4_6) ’ 7 ’ 7 ’ ’ ’ ’
11;3/kmod

The connection with the bolts has to be checked as following:

each
bolt groupe

J I:2/3’;
is to check
is to chec l |:2/3

with:
@)
g
re)

2 M = Fp3 x 11mm

Table D4-6 2 Angle Brackets AB105, beam to rigid support connection
Rays

2 AB105 per connector nails according to ETA-04/0013

connection 4,0x35 to 4,0x60
) )
R,” + R
max
nailing min ﬂ; & x b_
(fig.D4-6) K rod 2 e

Y see table D4-7

Connection with bolt

AB105 connection with 2 angle brackets

factor: for Fy | for Fys for Fass, bolt 1 for Fass, bolt 2
Kax 0,79 - 1,58 x e/b 0,47
Kiat - see description - 1,00

For each bolt group it"s needed to check: Rpoltd,jateral 2 Kiat X Fid ; Rbolt,d,axial = Kax X Fia; and also the combination
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Table D4-7 1 Angle Brackets AB105, beam to rigid support connection
modified characteristic capacities [kN] per connection
Rix Rax
1 AB105 per connector nails according to ETA-04/0013
connection 4,0x35 to 4,0x60 4,0x35 to 4,0x60
45,2/((f+18)/Kmoa) 19,9 / (€ X Kmod)
Rz/g,k RS,k
nailing connector nails according to ETA-04/0013
(fig.D4-6) 4,0x35 ‘ 4,0x40 ‘ 4,0x50 l 4,0x60 4,0x35 ‘ 4,0x40 ‘ 4,0x50 ‘ 4,0x60
half of the values for a connection ‘ X1= ‘ ‘
with 2 AB105, if the timber is 158 190 253 316
prevented from rotation, otherwise X2=
R_2/3=0,0kN 123 | 148 | 197 | 246
_ [ X1 X2 452 J
min ; ;
e is to insertin [mm]; e= 10mm e-9,99mm 10Imm-—e exKk,

negativ values shall not be considered

Connection with bolt

AB105 connection with 1 angle brackets

factor: for F; | for Fys for Fy for Fs
Kax 1,58 0,00 e/21 | e/28
Kiat - see description 1,00 1,00

For each bolt group it’s needed to check: Rpoltd jateral = Kiat X Fig ; Rbolt,d,axial = Kax X Fig; and also the combination
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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
_,uf_
12,5:: oL
2715
57,5 o
20
13
# -2 &
e
o’ 2 . . 50 :20
13 . '
as| 2| |72 Al e —r
' ¢l |
125:: 151 & {:}é,
Figure D5-1 - ABR70
Material:
Standard material : S250GD + Z275 according to EN 10346
Or stainless steel according to clause 11-1
Nail pattern:
Beam to beam connection
o~ &) o o~ o)
.00 .00
2 5 2 5
[ ] () ) [ ] () )
1 6 Figure D5-2 1 6 Figure D5-3
io ~ o Minimum nailing io ~ o Maximum nailing
Nails in holes number Nails in holes number
, Tf J_T l 2,3,45/79,10,12 , Tf J_T l 2,3,45/7,8,9,10,11,12
® L ® ®
12 7 12 7
@) O L o
1| |8 "l |8
10 o 9 10 9
\® @) \® o )



Modified characteristic capacities:
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Table D5-1 2 Angle Brackets ABR70, beam to beam connection
2 Angle Brackets ABR70 Modified characteristic capacity per
per connection connection (kN)
Load Rk I Rox = Rak I Rak = Rsk
Nailing duration Connector nail according to ETA-04/0013
4,0x40 | 4,0x60 | 4,0x40 | 4,0x60 4,0x40 4,0x60
1,04-b+155 1,48:-b+161
P 2.1 3.0 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_““rfq 2.4 3.4 max 4,0 max 5,9
”ailzg' 04 a0 1.18-b+157 1.97-b+169
M ’ ’ 3,9 55 e e
(See S b | 22ibas
fig. D5-2) D+ ot
S 2.7 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
1.86-b+186 3,10-b+217
) L 3.7 6.2 3,5 51 e e
Maximum 3,1 4.6 max 7,0 max 11,6
nailing:
146 43 21 2.13-b+192 3,54-b+228
M ' ’ 4.0 5,8 e e
fig. D5-3) St ot
S 48 8.0 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 9.7 5,5 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.
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Table D5-2 1 Angle Bracket ABR70, beam to beam connection
Load duration: 1 Angle Bracket Modified characteristic capacity per connection
P per connection (kN)
Rk Raok = Rsk R4k 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: 1,5 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:
24:4 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<28:2,8
15 2,2
29<e< 52: | 28<e<48: 15 25
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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1 Angle Bracket ABR70, beam to beam connection

Load duration:

1 Angle Bracket
per connection

Modified characteristic capacity per

connection (kN)

Rik Rok = Rak I Ry | 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: 4+4 (see fig. D5-2)
Min: Min:
e<40: e<40:
32,6 T
f< 26: f<19: 40-e 40-e 24 34
61 89 55-e 55-e
f+62,5 f+62,5
e<24:26 | e<24: 3,3
1,7 2,4
24<e< 49: | 24<es<48: 1,7 2,4
61 19
>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:
28,5 47.4
f< 16: f<12: 40-e 40-e 21 34
77 127 55-e 55-e
f+62,5 f+62,5
e<29:2,6 | e<24: 3,3
1,7 2,6
29<e< 49: | 24<e<48: 1,8 3,0
7 79
>16: >12: e e
155 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 f are in mm.
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Table D5-4 1 Angle Bracket ABR70, beam to beam connection
Load duration: 1 Angle Bracket Modified characteristic capacity per connection
M per connection (KN)
Rk Rox = Ray | Raxk | 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: 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<21:29 | e<21:3,8
1,9 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<21:3,8
2 2,9
27<e<48: | 21<e<48: 2 3,4
9 79
f>16: f>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 beam connection

Load duration:

1 Angle Bracket

Modified characteristic capacity per connection

S per connection (kN)
Rik Rox = Rax | Rax | 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: 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<9: 40-e 40-e 55-e 55-e
99 164
f+62,5 f+62,5
e<24:33 | e<19:4,2
2,2 3,3
24<e< 48: | 19<e<48: 2,3 3,8
9 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 beam connection
Load duration: 1 Angle Bracket Modified characteristic capacity per connection
I per connection (kN)
Rk Rox = Ray | Raxk | 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: 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 | ex15:5,2
2,7 3,8
20<e<48: | 15<e<48: 2,3 3,8
9 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 4.4 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 0/R
AB70S -- - - -
AB70S2 -- - - -
K 55 '
Drawing: '1017,517.510’
25 30 12,5 2
F——— -
128] 7.5k
27,5
42,5 70
33
15
2
. -0 .
2 A
13
27,5
12,5 7.5
7520 20 7.5
A ——
Figure D6-1 - AB70
Material:

Standard material : S250GD + Z275 according to EN 10346
Or stainless steel according to clause 11-1

Nail pattern:
Beam to beam connection
S\ ‘s _ &)
® ®
20 3 2 O 3
® ® ® ®
1 4 . 1 4 .
O Figure D6-2 @) Figure D6-3
Minimum nailing Maximum nailing
Nails in holes number Nails in all holes
o 0o 0 1,4/5,6,7 e &0
5 6 7 5 6 7
o ©0 ® ®
8 9 8 9
10 O 11 10 11
o o e Oe
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Modified characteristic capacities:

Table D6-1

2 Angle Brackets AB70, beam to beam connection

2 Angel Brackets AB70 per connection

Modified characteristic capacity per
connection (kN)

N Load Rk | 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
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 31 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 4.0 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 4T 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 | 47 | 59 | 83 62 2
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.
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Annex D7 — E20/3

Product Name:

Alternative name
Product Name

UK France Denmark Germany
E20/3 -- -- -- -
D ) - ‘zn zn‘m zo‘ﬁ J,,g
rawing: i %] INEE] T
i ot g@ E
Oor
£ aj o+—+t
of @jlr
3 1
Oor
aj@ g
N
g
70 ‘ ,‘5L
Figure D7-1 - E20/3
Material:

Standard material: S250GD + Z275 according to EN 10346
Or stainless steel according to clause 11-1
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Nail pattern:
Beam to beam connection

Figure D7-3

Maximum nailing

Nails in all holes

24 nails in the vertical flap
16 nails in the horizontal flap

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
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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

Trimmer connection 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 Rik Rok = Rsk
Nailing duration [Connector 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
6,1 9,7 16,5 22,2
4,4 7,1
P 11,9 15,9
3,2 52
51 8,2
. L 13,9 18,6
Maximum 3,8 6,1
nailing: 59 9.4
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
21,8 29,2
6,0 9,6

b and e are in mm.
[ ]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 D7-2

E20/3, beam to beam connection

1 Angle Bracket E20 per connection

Modified characteristic capacity per connection (KkN)

Load Ri1, « Rax = Rak
Nailing duration |Connector nail according to ETA-04/0013
4,0x35 4,0x50 4,0x35 4,0x50
f< 58: f< 80:
119 162
+73 +73
P 4,5 6,1
f>58: >80:
53 85
f f
f< 65: f< 88:
131 181
f+73 f+73
L 5,3 7,1
f>65: >88:
62 99
f f
Minimum f< 71; f< 94:
nailing: 143 200
12+9 f+73 f+73
M 6,0 8,1
(See fig. D7-2) >71: >94:
71 113
f f
<77 f< 101:
155 219
+73 +73
S 6,8 9,1
>77: >101:
79 127
f f
f< 87: f<112:
179 257
f+73 +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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E20/3, beam to beam connection

Table D7-3

1 Angle Bracket E20 per connection

Modified characteristic capacity per connection (kN)

f

o Load Rak Rok = Rsk
Nailing duration Connector nail according to ETA-04/0013
4,0x35 4,0x50 4,0x35 4,0x50
f< 58: f< 80:
119 162
+73 f+73
P 6,0 8,0
f>58: >80:
53 85
f f
< 65: f< 90:
131 181
+73 f+73
L 6,9 9,3
£>65: £>90:
62 929
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) o e
< 77: f< 101:
155 219
+73 +73
S 8,9 11,9
>77: >101:
79 127
f f
f< 87: < 112:
179 257
+73 f+73
| 10,9 14,6
>87: >112:
97 155

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)

Load R1 k Rok = Rak
Nailing oa . .
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 5,0 7,9 10,6 14,3
I 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 Rk | Rox = Rg
Nailing : Connector nail according to ETA-04/0013:
duration:
4,0x35 4,0x50 4,0x35 4,0x50
32,2 42,6
P 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 35,1 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

Requirement for the bolts — see declaration under table D7-6
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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 Ru I Rok = R
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: f>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>b: 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
>6: f>12:
79 127
f f
f< 8: f< 16:
336 336
f+19,1 f+19,1
I 21,5 26,0
f>8: f>16:
97 155
f f
fare in mm.

Force direction F1: the two bolts in the first row, next to the bending line, shall have a
capacity to sustain an axial force of 1,1 x F14.

Force direction F»: the bolt group shall have a capacity to sustain the followings:
Fad; Mxp=F24 X 59mm ; My =F24 X 89mm see picture

The force F2 must be applied to each E20/3. So for a connection with two E20/3, the
bolt group for one angle bracket has to be calculated for F»/2, same for force direction
Fi1.

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 I Rak = Rak
Load duration: |Connector nail according to ETA-04/0013:
4,0x35 | 4,0x50 | 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

Requirement for the bolts — see declaration under table D7-6

Table D7-8 E20/3, trimmer connection
Modified characteristic capacity per connection (kN) b
2 Angle Brackets E20 | 1 Angle Bracket E20
- Load per connection per connection
aling 1 quration Rok = Rsk Rox = Rax
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 10,1 154 51 7,7
See S 114 17,4 57 8,7
fig. D7-7
I 13,9 21,2 7,0 10,6
Wane may not occur under the angle brackets.
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Annex D8 — E9/2.5

Product Name:

Alternative name

Product Name

UK France Denmark Germany
E9/2.5 - - - -
Drawing:
65
20 20 125 L_,._ 1525
g S é o
o o}
o Q @
=
= & 211 =
O
2 QO\R@ 44
O 0 -
o] o] 3
*7 25
: 4
_f 30,68 69
I
o oo o O O
811 34 O =]
495 88 o q) 5
{ 0 0Z£Z0 ® O o)
@5
_ 125
25 | 20 20 20 20 20 20 10 -
150
Figure D8-1 - E9/2.5
Material:

Standard material : S250GD + Z275 according to EN 10346
Or stainless steel according to clause 11-1
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Nail pattern:
Beam to beam connection
L) O L] L] O ®
Q e} L] ® -
o Figure D8-2 *o"* Figure D8-3
Minimum nailing * e Maximum nailing

0 S S Rt
° ° 8 nails in the horizontal flap P

e f ° . ®
. ®
Q o . U .
L] U L] . .
Q o . .
® ® . .
. OQO . . O .
Post to beam connection Trimmer connection
. O . ) e O e
s E(I)grl:zgfls?ii 3ertical flap . e . Figure D8-5
.. 14 nails in the horizontal flap o e 12 na!ls n vertlcal_ flap
*o* .Q. 14 nails in the horizontal flap

. . ) .
. . ) .
U :0:
- . . .
o o e o
.O‘ .Q.
‘O.
[ I

Figure D8-5

R / \ 12 nails in vertical flap
1 bolt 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 R, =R
Naili Load LK 2k 3k
alling duration | Connector nail according to ETA-04/0013
4,0x35 4,0x50 4,0x35 4,0x50
1,1 1,9
P 4,0 5,3
1,0 1,6
1,3 2,3
. L 4.6 6,2
Minimum 1,1 1,8
nailing: 15 26
8+8 M 5,3 7,1
1,3 2,1
ig. D8- 1,7 3,0
See fig. D8-2 S 5.9 8.0
1,5 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
34 5,7
: L 6,6 9,1
Maximum 2.6 4,2
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
3.4 54
5,6 9,5
I 10,4 14,3
4,1 6,6

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)
Rk Rokx =Rz
Naili Load - - 3
ailing duration | Connector nail according to ETA-04/0013
4,0x35 4,0x50 4 ,0x35 4,0x50
f< 24: f< 31:
45 60
f+62,5 f+62,5
P 2,0 2,7
>24: >31:
12 20
f f
f< 26: f< 27:
49 67
f+62,5 f+62,5
L 2,3 3,1
f>26: >27:
15 20
f f
f< 28: f< 24:
Minimum 53 74
nailing: f+62,5 +62,5
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
f+62,5 f+62,5
| 3,6 4,9
>28: >17:
20 20
f f
fare in mm.

Wane may not occur under the angle brackets.




Page 81 of 320 of European Technical Assessment no. ETA-06/0106, issued on 2016-012-06

Table D8-3 E9/2.5, beam to beam connection
1 Angle Brackets per connection
Modified characteristic capacity per connection (kN)
- Load Rk Rok = Rax
Nailing duration Connector nail according to ETA-04/0013
4,0x35 4,0x50 4,0x35 4,0x50
f< 25: f< 38:
35 43
f+44 f+44
P 2,8 3,9
f>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 52
>32: f>29:
See fig. D8-3 i 2
f< 35: f< 26:
42 55
+44 f+44
S 4,3 5,8
>35: f>26:
19 20
f f
f< 34: f< 21:
47 62
f+44 f+44
| 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)
L Load —
Nailing duration Rik | Ro,k = Rak
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:
P L 2,1 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 Rok = Rak Rz = 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 3.3 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

Table D8-6 E9/2.5 — Beam to rigid support connection

2 Angle Brackets E9/2.5

Beam to rigid support connection

Characteristic capacity for two E9/2.5

12 @4,0x35 nails in the vertical flange / 1 anchor bolts @10
in the horizontal flange

Rik Rak/Raxk

6,0 -

Characteristic value Ri [kN]

The bolt group must be able to resist to R 1 tension of bolt,d= F1,d X 2,7
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Annex D9 - E9S/2.5

Product Name:

Alternative name
Product Name
UK France Denmark Germany
E9S/2.5 - - - -
Drawing:
65
9,5 20 20 12,5
N \ 2,5
N
44 {
152,5
94 15
ce &
AREA 7 SR o
’ 2/@ {}O ﬁg
& {};tjf{} P g
2.9 ‘ 20 20 20 20 20 20 _|10 185
150
Figure D9-1 - E9S/2.5
Material:

Standard material : S250GD + Z275 according to EN 10346
Or stainless steel according to clause 11-1
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Nail pattern:

Beam to beam connection

Figure D9-2

Minimum nailing

8 nails in vertical flap

6 nails in the horizontal flap

Post to beam connection

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

.Q.

0
Be

Trimmer connection

?

Figure D9-3

Maximum nailing

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

. o 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)
Load Rk Rak =Rk
Nailing 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
fig. D9-2 1,6 2,8
See fig. DY S 6,1 7.9
1,0 1,6
2,0 3,5
| 7,5 9,6
1,2 1,9
2,7 4,5
P 5,3 7,1
2,1 3.4
3,2 54
_ L 6,2 8,3
Maximum 25 4.0
nailing: 3.7 6.2
12+8 M 7,0 9,5
2,9 4,6
ig. D9- 4,2 7,1
See fig. D9-3 s 7.9 10.7
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 R,k =R
Naili Load . k_ : 2K 3K
ating duration |Connector 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
>24: f>15:
20 20
f f
f< 21: f< 13:
Minimum 103 154
nailing: f+84 f+84
8+6 M 2,7 3,5
>21: f>13:
See fig. D9-2 20 20
f f
< 18: f< 11:
114 170
f+84 f+84
S 3,1 3,9
f>18: f>11:
20 20
f f
f< 15: f<9:
134 204
+84 +84
| 3,7 4,8
f>15: f>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 = Rau
Nailing duration Connector nail according to ETA-04/0013
4,0x35 4,0x50 4,0x35 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:
Max.l.mu m 37 47
nailin g: f+44 f+44
12+8 M 3,5 4,7
>36: >34:
See fig. D9-3 % %
< 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 Rk I R2k = Rsk
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 5,6 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 R =R
Nailing Loa_d C 2,kt 3’El ding t 2’ll(ETA -
duration onnector nall according to -
04/0013
4,0x35 | 4,0x50 | 4,0x35 | 4,0x50
P 4,1 572 2,0 2,6
Vertical flap: 10 L 4.8 6,1 2.4 3,1
Horizontal flap: 8 M 5.4 7.0 2.7 3.5
See fig. D9-5 S 6,1 7,9 3,1 3,9
I 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:
60 1,5
} —¥ R
8/ fo19 _200) |17
18 @13
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12 5 4 72
89 197 || © 6°
o 1 8° 2
18 g13( ) L
| g Q49 90 | 17
Figure D10-1 - ABR9015
Material:

Standard material : S250GD + Z275 according to EN 10346
Or stainless steel according to clause I1-1

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 — connector screws

2 Angle Bracket ABR9015 Modified characteristic capacity
per connection per connection (kN)
R1k X Kmod R2/3k X Kmod Rass.k X Kmod
. Load
Nailing . CSA Connector screw
duration
5,0x40
4,1-b+210
P 8,0 6,3 e
max 19,4
4.5-b+215
L 9,3 7,3 e
max 22,6
Maximum
nailing 4,9-b+219
+1
8+10 M 10,6 8,4 e
Nailing max 25,7
pattern 1
5.3-b+224
S 11,8 9,4 e
max 28,8
6.2:b+227
I 14,4 11,5 e
max 35,1

Wane may occur under the angle brackets.
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Table D10-2 ABR9015, beam to beam connection — connector screws
1 Angle Bracket
ABR9015 Modified characteristic capacity per connection (kN)
per connection
R1k X Kmod R2/3,k X Kmod R4k X Kmod Rsk X Kmod
Naili Load
ailing duration CSA Connector screw
5,0x40
f<29: e<7:10,8 e< 49:
93.1 110
f+32 7<e< 85: 63-e
71.3 49<es< 0,54:b+32:
P 3,1
f> 29: e 7,6
44.6 e>85: e>0,54-b+32:
f 44.6 4,1-b-233
e-32 e-63
f< 25: e<6:12,9 e< 48:
101.2 128
f+32 6<e< 85: 63-e
71.3 48<es< 0,52:b+33:
L 3,7
f> 25: e 8,7
44.6 e>85: e>0,52-b+33:
f 44.6 4.5-b-264
e-32 e-63
f<20: e<5:144 e<48:
Maximum 109.3 146
nailing f+32 5<e< 85: 63-e
8+10 71.3 48<e< 0,50-b+33;
M 4,2
f> 20: e 9,9
Nailing 44.6 e>85: €>0,50-b+33:
pattern 1 f 44.6 4,9-b-295
e-32 e-63
f<14: e<4: 16,2 e< 48:
1174 164
+32 4<ex< 85: 63-e
s 14<e< 23: 47 71,3 48<e< 0,48-b+33:
71,3/(f+14) ' e 11
f> 23: e>85: e€>0,48-b+33:
71.3 44,6 5,3-b-326
f e-32 e-63
f<7: e<4:19,8 e<48:
133.6 201
+32 4<ex< 85: 63-e
| 7<e< 23: 57 71.3 48<es< 0,46:b+34:
71,3/(f+14) ' e 13,3
f>23: e>85: €>0,46-b+34:
44.6 44.6 6.2-b-388
f e-32 e-63
fisin mm.

Wane may occur under the angle brackets.
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Table D10-3 ABR9015, beam to beam connection — connector nails
kmodi = 1.18
2 Angle Brackets per connection
ABR9015 Timber to timber conection with nails
Modified characteristic capacity per connection (kKN)
L Ry « Raok =Rsk
. oad . -
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
P 2,2 2,6 3,3 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 31 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 — connector nails
Kmodi =1.18
ABR9015 1 Angle Brackets per connection - Timber to timber conection with nails
Modified characteristic capacity per connection (kN)
Load Rk Rax = 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 18,2 229
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 25 2.8 34
13,2 16,1 21,3 26,7
f f f f
nailing: 61 64 0 s
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 73 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 20,6 273 34.3
f f f f
f<15 f<17: f<23: f<29:
66,6 71,2 80 89
f+32 f+32 f+32 f+32
! f>15: f>17: f>23: f>29: 3.5 39 4.4 53
20,8 252 334 419
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 - - - -
ABR9020S2 - - - -
Drawing: T 2
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Figure D11-1 - ABR9020
Material:

Standard material : S250GD + Z275 according to EN 10346
Or stainless steel according to clause 11-1

Nail pattern:
Beam to beam connection

o
° ®
19 @ 20
17 8 Figure D11-2 Figure D11-3
. 13; Maximum nailing Minimum nailing
° P9 8 nails in vertical flap 4 nails in vertical flap
a° I 10 nails in the horizontal flap 6 nails in the horizontal flap
1)) 12
2 1
L] [ ]
4 3
° °
o6 5905
8 7
@ [ ]
10 9
SO’
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Beam to steel (6 mm S355) connection

Figure D11-4 Figure D11-5
8 CNA4,0x60 nails in vertical flap Beam to column
4 PDPA-75 nails in the horizontal flap 10 nails in vertical flap

4 nails nails in the horizontal flap

Modified characteristic capacities:

Table D11-1 ABR9020, beam to beam connection - connector screws

2 Angle Brackets ABR9020 Modified characteristic capacity
per connection per connection (kN)

Connector screw

Load duration Ry xk R x k x k
CSA5,0X40 1,k mod 2/3 k mod R4/5,k mod

5,3:b+263
P 9,6 7,4 e
max 19,9
5,8-b+267
L 11,2 8,6 e
max 23,1

Maximum
nailing 6,4-b+271
8+10 M 12,8 9,9 e

max 26,3
6,9-b+275
S 14,0 11,1 e

max 29,4

Nailing pattern 1

8-b+282
| 16,1 13,6 e

max 35,8

Wane may not occur under the angle brackets
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Table D11-2

ABR9020, beam to beam connection - connector screws

1 Angle Bracket ABR9020
per connection

Modified characteristic capacity
per connection (kN)

Connector screw .
CSAS,0x40 Load duration Ry k X Kmod R2/3,k X Kmod Rax X Kmod Rs k X Kmod
f<100: e<8:10,8 e<48:
62,8 134
f+29 8<e<63: 65-e
90,9 48<e<0,66-b+28:
P f>100: 3,7 e 8
49,1 e>63: e>0,66-b+28:
f+1 49,1 5,3-b-298
e-29 e-65
f<61: e<7:12,6 e<48:
71,2 156
f+29 7<e<63: 65-e
90,9 48<e<0,63-b+29:
L f>61: 43 e 9,2
49,1 e>63: e>0,63-b+29:
f+1 49,1 5,8-b-337
e-29 e-65
f<a4. e<6:14,4 e<48:
Maximum 79,6 178
nailing f+29 6<e<63: 65-e -
90,9 45<e<0,61-b+29:
8+10 M f>44: 49 e 10,5
49,1 e>63: e>0,61-b+29:
Nailing pattern 1 f+1 49,1 6,4-b-376
e-29 e-65
f<34: e<6:16,2 e<48:
88 200
f+29 6<e<63: 65-e
S 5.6 90,9 48<e<0,59-b+29:
f>34: e 11,7
49,1 e>63: e>0,59-b+29:
f+1 49,1 6,9-b-415
e-29 e-65
f<24: e<5:19,8 e<48:
1048 245
f+29 5<e<63: 65-e
| 6.8 90,9 48<e<0,57-b+30:
f>24: ! e 14,1
49,1 e>63: e>0,57-b+30:
f+1 49,1 8:b-493
e-29 e-65

fand e isin mm.

Wane may not occur under the angle bracket.
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Table D11-3 2 angle brackets ABR9020, beam to beam connection - connector nails
2 ABR9020 Modified characteristic capacity per
per connection connection (kN)
Load Rk Rok =Rak Rk =Rsk
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 57 6,2 7.8 e e e
max 5,9 max 6,8 | max10,7
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. max 7,5 max 8,8 | max 14,0
D11-2 4,2-b+264|4,5-b+267|5,9-b+279
S 8,7 9,7 134 | 85 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
10,7 | 119 | 16,4 | 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 39 | 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 € € €
max 5,0 max 5,8 max 9,0
4.6-b+267|5,0-b+271|6,7-b+286
54 | 65 |108]| 65 | 7.1 | 9,0 € € €
max 5,9 max 6,9 | max10,8

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 beam connection — maximum nailing - connector nails
L Angle Bracket ABRQOZO Modified characteristic capacity per connection (kN)
per connection
R« Rox = Rax I Rax | 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 90 10<e< 145: | 10<e< 120: | 10<e< 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<e< 1,18:b+14:| 50<e< 1,09-b+16: | 48<e< 0,89-b+20:
p 28 | 31 [ 39
e>145: e>120: e>70: 2,8 31 4,6
>27: >32: f>46: 49 49 49 e>1,18-b+14: e>1,09-b+16: e>0,89:-b+20:
26.5 31.8 494 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: < 38: e<9:7,0 e<9:7,7 e<9:99 e< 50: e< 49: e<47:
68 74 99 9<e< 130: | 9<e< 100: | 9<e< 62: 455 54.5 90.9
f+40 f+40 f+40 64 70 91 65-e 65-e 65-e
e e e 50<e< 1,11-b+16: | 49<e< 1,03-b+18: | 47<e< 0,84:b+21:
L 3,3 3,6 4,6
e>130: e>100: e>62: 3,1 3,5 5,2
£>32: £>38: >38: 49 49 49 e>1,11-b+16: e>1,03:-b+18: e>0,84-b+21:
30.9 37 494 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
< 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<es< 105: | 8<e<85: | 9<es57: 52 62 104
nailing: f+40 f+40 f+40 68 74 929 65-e 65-e 65-e
50<es< 1,05-b+17: | 49<e< 0,97-b+19: | 47<e< 0,80-b+22:
8+10 M 38 | 41 | 52 e e = © € ©
e>105: e>85: e>57: 3,4 3,9 5,8
. SDEfl , 36: 44: >32: 49 49 49 e>1,05-b+17: e>0,97-b+19: e>0,80-b+22:
9 i 353 42,3 494 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: < 49: f< 28: e<8:9,1 e<8:99 | e<8:12,8 e< 49: e<48: e<47:
77 84 116 8<es<92: | 8<es77. | 8<es56: 58 70 117
f+40 f+40 f+40 72 79 101 65-e 65-e 65-e
e e e 49<es< 1,00-b+18:| 48<e< 0,93:b+20: | 47<e< 0,77-b+23:
S 4,2 4,7 5,9
e>92: e>77: e>56: 3,7 4,2 6,4
>41: f>49: >28: 49 49 49 €>1,00-b+18: €>0,93:b+20: e>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: es7:11,1 | es7:12,1 | e<6: 15,6 e< 48: e< 48: es< 46:
85 95 134 7<e<75: 7<e< 65: 6<ex< 56: 7 86 143
f+40 f+40 f+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: 43 4,9 7,6
50: f>41: >22: 49 49 49 e>0,92:b+20: e>0,86:b+21: e>0,72-b+24:
48,5 494 494 e-29 e-29 e-29 3.9-b-194 4,2:b-217 54-b-311
f+1 f+1 f+1 e-65 e-65 e-65

f, e and 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 beam connection — minimum nailing - connector nails

1 Angle Bracket ABRQOZO Modified characteristic capacity per connection (kN)
per connection
Rik I Rok = Rak I Rak | Rs k
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 | e£29:2,2 | e<29: 2,8 e< 55; e< 55; e< 53:
63 69 90 30<es< 150: | 29<e< 120: | 29<e< 70: 26.5 31.8 52.9
f+40 f+40 f+40 60 65 84 65-e 65- 65-
e e e 55<es< 1,18:b+2: | 55<e< 1,09-b+3: | 53<ex< 0,89-b+5:
P 1,8 | 1,9 | 24
e>150: e>120: e>70: 2,8 31 4,6
>27: >33: >46: 49 49 49 e>1,18-b+2: e>1,09:-b+3: e>0,89-b+5:
26,5 31.8 494 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: f< 38: e<27:2,3 | es27:2,6 | e<28: 3,3 e< 55; e< 54: e< 53:
68 74 99 27<e< 120: | 27<e< 97: | 28<e< 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<ex< 0,84-b+5:
L 2,1 2,2 29
e>120: e>97: e>62: 3,1 3,5 52
>32: >38: £>38: 49 49 49 e>1,11:-b+3: e>1,03:-b+3: e>0,84-b+5:
309 37.0 494 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 | e25:2,9 | e<26: 3,8 e< 55; e< 54: es< 53:
Minimum 72 79 107 25<e< 105: | 25<e< 85: | 26<e< 57: 35 42.0 71,0
nailing: f+40 f+40 f+40 68 74 929 65-e 65-e 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 24 | 26 | 33
e>105: e>85: e>57: 3,4 3,9 5,8
. SDefl s >36: 44: 32 49 49 49 €>1,05-b+3: €>0,97-b+4: €>0,80-b+6:
9 i 353 42,3 494 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 | e<24:3,3 | e<24:43 es< 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
>41: f>49: £>28: 49 49 49 e>1,00:-b+4: e>0,93-b+4: e>0,77-b+6:
39,7 47,6 494 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: e<22:3,7 | e22:4,0 | e19:52 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<es< 0,92:b+5: | 53<e< 0,86-b+5: | 52<e< 0,72-b+7:
| 3,2 35 4,5
e>75: e>65: e>56: 4,3 4,9 7,6
£50: f>41: >22: 49 49 49 e>0,92:b+5: e>0,86:b+5: e>0,72-b+7:
485 494 494 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, e and b are in mm.
Characteristic capacities:

Table D11-6 2 angle brackets ABR9020, timber beam to 6 mm steel beam connection — connector nails + PAT pins

F1
2 Angle Brackets ABR9020 Characteristic capacity
per connection per connection [KN] | T |
. [Timber Beam [ |
Nailing =3 !T e . == |
8 CNA4,0x60 + 4 PDPA-75 121 : ﬁ :
See fig. D11-4 ' i : i

Connector nails according to ETA-04/0013 D
6 mm Steel
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Table D11-7 1 angle brackets ABR9020, beam to column

FuF
Characteristic capacity per connection [kN] N
P
1 ABR9020 Rix Rox
4,0x40 | 4,0x60 | 4,0x40 4,0x60
Nailing 4+10
see fig. 11-5 [ 104 15 2.5

Table D11-8  ABR9020 Slip modulus Kser

2 ABR9020 Kser [KN/mm]
For force Nailing | CNA4.0x35 | CNA4.0x40 | CNA4.0x50 | CNA4.0x60
Max 3,9 4,3 5,1 5,9
i Min 1,9 2,3 3,1 3,9
e Max 1,2 14 15 1,7
Min 0,6 0,7 0,8 0,9
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Annex D12 — ABR100

Product Name:

Alternative name

Product Name

UK France Denmark Germany
ABR100 - -- - -
Drawing:
50 $12x32
E,
o
o o
A7 Y M
& 5
£
72 f
100
L
O o
f =
S.
3
Figure D12-1 - ABR100
Material:
Standard material : S250GD + Z275 according to EN 10346
Or stainless steel according to clause 11-1
Nail pattern:
Beam to beam connection Beam to rigid support connection Beam to steel (6 mm S355) connection
°19 {5 7@
. Figure D12-3 Figure D12-4
Eégurt_él D.12'2 tical fl 10 nails in vertical flap 10 CNA4,0x60 nails in vertical flap
na'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 beam connection - connector screws

2AGE EEEEE Modified characteristic capacity per
ABR100 .
. connection (kN)
per connection
Rik X Kmod R2/3k X Kmod
Nailin Load A
alling e CSA Connector screw
5,0x35 5,0x40 5,0x35 5,0x40
P 15,0 17,6 10,5 12,0
L 17,5 20,5 12,3 14,0
Maximum
Nailing
+
10+14 M 20,0 22,5 14,0 16,0
Nailing
pattern 1
S 22,0 24,0 15,8 18,0
I 24,6 27,0 19,3 22,0

Wane may not occur under the angle brackets.
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Table D12-2 1 angle bracket ABR100, beam to beam connection - connector screws

1 Angle Bracket ABR100 . . . .
ngle bracke . Modified characteristic capacity per connection (kN)
per connection
R1k X Kmod R2/3.k X Kmod
. Load
Nailing . CSA Connector screw
duration
5,0x35 5,0x40 5,0x35 5,0x40
f<30: f<21:
239.8 277.3
f+ 55,5 f+ 55,5
21<f<26:
P 140.8 53 6,0
f+18
f>30: f>26:
84,5 84,5
f f
f<21: f<12:
276,4 320.1
f+ 55,5 f+ 55,5
21<f<26: 12<f<26:
L 140.8 140.8 6,1 7
f+18 f+18
f>26: f>26:
84,5 84,5
f f
f<13: f<6
313 363
Maximum f+ 55,5 f+ 55,5
Nailing 13<f<26: 6<f<26:
10+14 M 140.8 140.8 7,0 8
Nailing f+18 f+18
pattern 1 f>26: f>26:
84,5 84,5
f f
f<8: f<2:
349.,6 4059
f+ 555 f+ 555
8<f<26: 2<f<26:
S 140.8 140.8 7,9 9
f+ 18 f+18
f>26: f>26:
84,5 84,5
f f
f<26 f<26
140.8 140.8
f+18 f+18
| 9,7 11
f>26: f>26:
84,5 84,5
f f

Wane may not occur under the angle brackets.
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Characteristic capacities:

Table D12-3 2 angle brackets ABR100, beam to beam connection - connector nails
characteristic capacity in [kN]

2 ABR100
per connection Rik Rasz .k
connector nails according ETA-04/0013
nailing 4,0x35 4,0x40 4,0x50 4,0x60 [4,0x35 4,0x40 4,0x50 4,0x60

vertical:10 nails
+ 9,7 11,7 15,7 19,7 9,6 12,8 14,2 16,7
horizontal14 nails

Ras k
e [mm]= [4,0x35 4,0x40 4,0x50 4,0x60
0 14,19 15,45 16,10 16,76
20 11,55 13,71 18,04 19,18
50 8,20 8,93 10,38 10,99
100 2,40 4,20 5,14 5,14
150 0,83 2,15 2,73 2,94

Wane may not occur under the angle brackets.

Table D12-4 1 angle bracket ABR100, beam to beam connection - connector nails

characteristic capacity in [kN]
1 ABR100 .
per connection Ruk Rasak
connector nails according to ETA-04/0013
nailing 4,0x35 4,0x40 4,0x50 4,0x60 |4,0x35 4,0x40 4,0x50 4,0x60
a=140 a=164 a=212 a=256
[ a
maximum nailing: F .56
vertical:10 nails ) 121
min <
+ (f +18) <K 4 4,8 6,4 7.1 8,3
horizontal14 nails 84
f < Kioa
e [mm]= Rak Rs k
0 12,55 12,55 12,55 12,55 1,64 1,97 2,62 3,28
20 8,70 10,29 12,55 12,55 2,85 3,42 4,56 5,70
50 3,70 4,43 5,22 5,51 4,50 4,50 4,50 4,50
100 0,77 /Kmod 1,63 1,96 2,25 2,25
150 0,29/Kmod 0,54 0,65 0,87 1,09

*the timbver 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 connection
Modified characteristic capacity in [KN]
2 Angle Brackets ABR100
per connection Rl,k R2/3,k R4/5,k
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 *V
10 nails L 14,5 18,6 21,6 6,1 7,6 8,6 7,28 b
+ M 16,5 21,3 21,6 6,9 8,7 9,8 8,32 b
lhgglztol\r/‘ltfc') s 186 21,6 21,6 | 7.8 98 11,1 9,36 *V
| 216 216 216 9,5 12,0 135 11,44 *Y
ﬁr F 4 by *1 to be checked:
Fara Fs the bolt 1: Rugiax.a = Fasax e/ b
e = the bolt 2: Ryt lat,d = Fass,4

A@Z%%! {%%Xﬁ\ @ /@Z \ and: Ruys.g < Ryq X b/(2xe)

for Ri:  Rpoltax.d = F1,4/2

for Ry/a: Rpoit,lat,d = For3,d/2

bolt 1 bolt 2
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Characteristic capacities:
Table D12-6  ABR100, beam to rigid support connection

characteristic capacity in [kN]
1 Angle Brackets ABR100
per connection Rk Rz, Rax *V Rs  *¥
connector nails according ETA-04/0013
nailing size 4,0x40 to 4,0x60
22 45 e [mm] | steel | timber |steel timber
vertical: —_—
0,7 0 2,3
10 nails . o xk '
R,, = min mod *2) 20 4,5
* LK 4,49
horizontal ! 50 4,6 9,0 4,5 8,4
1 bolt M10 Ko 100 | o8 23 1,8
150 0,3 15 0,6

*2) If the timber is prevented from turn away, half the capacity of 2 ABR100 can be used =3 polt checks:

the values for timber may be to use with ko4, the values for steel allways with kioq =1 Ryoit,ax,d = Faors5,dax €/ 40
the minimum of both are available Rboit,lat,d 2 F4 or 5.d
fﬂ Fl b
+t . - I
@< — —
® o O
R _ Riw X Kiog eCe
id — ® ®
) 7/ LY X
M AN
nail- / bolt-pattern
Ri« is the table-value, yy is always the T v
W)
value for timber ° o

Table D12-7 2 angle brackets ABR100, timber beam to 6 mm steel beam connection — connector nails + PAT pins

2 Angle Brackets ABR100 per connection Characteristic capacity per connection
[KN]
Nailing Rk
10 CNA4,0x60 + 4 PDPA-75 215
See fig. D12-4 ’

Connector nails according to ETA-04/0013

Table D12-8 ABR100 Slip modulus Kser

2 ABR100 per For Ry For Rz/3 kser
connection | Kser [kN/mm]| [kN/mm]
CNA4.0x35 1.45 1.37
CNA4.0x40 1.75 1.82
CNA4.0x50 2.35 2.02
CNA4.0x60 2.95 2.38
CSAS5,0x40 5.06 5.82
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Annex D13 — AA60280

Product Name:

Alternative name

Product Name
UK France Denmark Germany

AAB0280 - - - -

Drawing:

20 1

@2 —+zn !
2 ¢4S¢-j20 83
43 T@5¢

H |

12]
0] |6

20 9
wiﬁ_ﬁ

Figure D13-1 - AA60280

Material:
Standard material : S250GD + Z275 according to EN 10346
Or stainless steel according to clause 11-1

Nail pattern:
Beam to beam connection
o) 1 Figure D13-2
2(e o 5 nails in vertical flap
4|e ols 5 nails in the horizontal flap
L
Glel (@7
°
9leBe) 10
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Modified characteristic capacities:

Table D13-1 AA60280, beam to beam connection - connector nails
2 Angle Brackets Characteristic capacity per connection (kN)
per connection
Rik | Rok = Rak | Rax = Rsk
Load duration Connector nail according to ETA-04/0013
4,0x40 | 4,0x60 | 4,0x40 | 4,0x60 | 40x40 | 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
Factors for other c " Rik - dI " EZ'YF;\ZOZ%BB I Rak = Rsi
. onnector nail according to -
load durations 7, 10 | 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 - connector nails

1 Angle Braqket Characteristic capacity per connection (kN)
per connection
Rik Raok = Rsk
Load duration Purlin may rotgte
Connector nail according to ETA-04/0013
40x40 | 40x60 | 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 14 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 isinmm
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Annex D14 — ABB40390

Product Name:

Alternative name

Product Name
UK France Denmark Germany

ABB40390 - - - -

ABB40390S - -- - -

ABB40390S2 - - - -

Drawing:

10
< %
30
3
-¢’- 93

30 25

93

Figure D14-1 - ABB40390

Material:
Standard material : S250GD + Z275 according to EN 10346
Or stainless steel according to clause 11-1

Nail pattern:
Beam to beam connection

1] ]2 1|e e|2
Figure D14-2 R o Figure D14-3
Minimum nailing: . B . . L2 . Maximum nailing:
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 @|7
[ ] L ]
8 8
gl|e o|10 gle |10
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Modified characteristic capacities:

Table D14-1

ABB40390, beam to beam connection - connector nails

2 Angle Brackets
per connection

Modified characteristic capacity per connection (kN)

R1k I R2k = Rak I 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 1,5 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+19:
1,34b+56 2,01b+71
e-3,0 e-3,0
b and e are in mm
Factors for other c n Ruk - dI n 21120236‘813 I Rax = Rsk
. onnector nail according to -
load durations 7 10 | 4,0x60 | 4,0x40 | 4,0x60 4,0x40 4,0x60
I 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 connection - connector nails

1 Angle Brac_ket 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
40x40 | 40x60 | 40x40 |  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 connection - connector nails

1 Angle Bragket Modified characteristic capacity per connection (kN)
per connection
Rk Rz = Rak
Load duration Upper mem_ber may_rotate
Connector nail according to ETA-04/0013
40x40 | 40x60 | 40x40 |  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
| 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 -- --

Table D15-1: Connector Size Range

Dimensions [mm] Holes flange A | Holes flange B
Modelno. A T8 | ¢ | Thickness | @5 | @13 | @5 | @13
AE48 90 | 48 48 3,0 7 2 4 1

Figure D15-1: Drawing:

o
.

Material:
Standard material: S250GD + Z275 according to EN 10346
Or stainless steel according to clause 11-1
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Nail pattern:
1) 2) 3) 4) 5)
L L] [ ] L] L]
*Oo *Ooe *Oo *Ooe *Oe
* L * L] ° [ ] * L] * L
'OD .Ot .OO .OO QO-

Square washer (US40/40/10G or
US40/50/10G) can be replaced by
standard washer of the bolts (bolt @12 —
washer @24). In this case the value of
kiat and kax must be adapted (see tables
below D15-4 and D15-5).

Nail No of fasteners Description
pattern | Flange A | Flange B
1 6 4 Max. nailing with force F1, F2, F3, F4 and F5
2 7 4 Max. nailing with force F2 and F3
3 4 4 Min. nailing with force F1, F2, F3, F4 and F5
4 6 1x M12 | Max. nailing with force F1, F2, F3, F4 and F5
5 7 1xM12 | Max. nailing with force F2 and F3
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Modified characteristic capacities:

Table D15-2 AEA48 - beam to beam connection, 2 Angle Brackets - connector nails

2anele Bracket:c, gee Modified characteristic capacity
per connection
Ry X Koo Rajs 1 X Konod Ras,k X Kinog (Minimum
Nailing Loafi : between values)
duration CNA Connector nail
4.0x40 4.0x60 4.0x40 4.0x60 4.0x40 4.0x60
3,39 3,39
P 1,8 2,9 2,4 3,6 0.88b+38 1.47b+42
e-3 e-3
3,66 3,66
L 2,1 3,4 2,8 4,2 1.03b+39 1.72b+44
e-3 e-3
6+4 3,91 4,04
Nail pattern M 2,4 3,9 3,2 4,8 1.18b+40 1.96b+46
1 e-3 e-3
4,15 5,29
S 2,6 4,4 3,6 5,4 1.32b+41 2.21b+47
e-3 e-3
5,36 5,85
3,2 54 4,4 6,6 1.62b+43 2.70b+51
e-3 e-3
P - - 2,4 3,7 - -
L - - 2,8 4,3 - -
7+4
Nail Pattern M - - 3,2 49 - -
2
S - - 3,6 5,5 - -
- - 4,5 6,8 - -
3,39 3,39
P 1,8 2,9 2,4 33 0.88b+38 1.47b+42
e-3 e-3
3,66 3,66
L 2,1 3,4 2,8 3,8 1.03b+39 1.72b+44
e-3 e-3
4+4 3,91 4,04
Nail Pattern M 2,4 3,9 3,2 4,4 1.18b+40 1.96b+46
3 e-3 e-3
4,15 5,29
S 2,6 4,4 3,6 4,9 1.32b+41 2.21b+47
e-3 e-3
5,36 5,85
3,2 54 4,3 6 1.62b+43 2.70b+51
e-3 e-3
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Table D15-3 AE48 - beam to beam connection, 1 Angle Bracket - connector nails

1Angle Bracket.s AE48 Modified characteristic capacity
per connection
Ry k X Kinog (Minimum between
- Load ' lues - Purlin may rotate) Rafau X Koo
Nailing . values Y =
duration CNA Connector nail
4.0x40 4.0x60 4.0x40 4.0x60
24/(f+40) 40/(f+40)
P 1,2 1,8
25/(f+13) 25/(f+13)
28/(f+40) 46/(f+40)
L 1,4 2,1
25/(f+13) 25/(f+13)
6+4 32/(f+40) 53/(f+40)
Nail pattern M 1,6 2,4
1 25/(f+13) 25/(f+13)
36/(f+40) 60/(f+40)
S 1,8 2,7
25/(f+13) 25/(f+13)
44/(f+40)
25/(f+13) 2,2 3,3
25/(f+13)
P - - 1,2 1,8
L - - 1,4 2,2
7+4
Nail Pattern M - - 1,6 2,5
2
S - - 1,8 2,8
- - 2,2 3,4
24/(f+40) 40/(f+40)
P 1,2 1,6
25/(f+13) 25/(f+13)
28/(f+40) 46/(f+40)
L 1,4 1,9
25/(f+13) 25/(f+13)
4+4 32/(f+40) 53/(f+40)
Nail Pattern M 1,6 2,2
3 25/(f+13) 25/(f+13)
36/(f+40) 60/(f+40)
S 1,8 2,5
25/(f+13) 25/(f+13)
44/(f+40)
25/(f+13) 2,2 3
25/(f+13)
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Table D15-4 AE48, beam to rigid support connection, 2 Angle Brackets - connector nails/bolt
ZANE Bracket.s AEA48 per Modified characteristic capacity
connection
Rl,k X kmod RZ/3,k X kmod RA/S'k X kmod (Mmlmum
Nailin Load between values)
= duration CNA Connector nail
4.0x40 4.0x60 4.0x40 4.0x60 4.0x40 4.0x60
4,4 7,1 3,39 3,39
P 1,3 2,1 4.45b+63 6.28b+76
8,9 12,6 e-3 e-3
5,2 8,3 3,66 3,66
L 1,5 2,5 5.23b+68 6.28b+76
10,5 12,6 e-3 e-3
6+1
anchors/bolts >9 95 391 391
#12 M 1,7 2,8 5.95b+73 6.28b+76
) 11,9 12,6 e-3 e-3
Nail pattern 4
6,6 10,6 4,15 4,89
S 1,9 3,2 6.28b+76 6.28b+76
12,6 12,6 e-3 e-3
8,1 10,6 4,82 5,96
2,4 3,9 6.28b+76 6.28b+76
12,6 12,6 e-3 e-3
P - - 1,3 2,1 - -
L - - 1,5 2,5 - -
7+1
anchors/bolts M i i 17 28 i i
@12
Nail Pattern 5
S - - 1,9 3,2 . -
- - 2,4 3,9 - -

eandbarein [mm]
When the purlin has a wane on the side towards the Angle Bracket the value in the grey square

AE48 connection with 2 angle brackets
factor: forF, forFy3 for Fy/s, o1 |fOr Fass, por2
k
ax square 0,62 ) 1,24 x i
washer e/(b+7)
klat square _ 0,50 _ 1,00
washer
k
ax round 0,66 ) 1,33x i
washer e/(b+7)
k
lat round _ 0,50 _ 1,00
washer

e and b are in [mm]

For each bolt (bolt group) it’s needed to check:

Rbolt,d,lateral 2 klatx Fi,d ; Rbolt,d,axial 2 kax X Fi,d; and also the Combination
Square washer = US40/40/10G or US40/50/10G
Round washer = standard washer of the anchor bolt. For anchor @12 the washer diameter is @24
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Table D15-5 AE48, beam to rigid support connection, 1 Angle Bracket - connector nails/bolt
LR0EE Brackef AEA8 per Modified characteristic capacity
connection
R, Xk
( Purlinl;'r(va yr::tate) RafaucX Koo
Nailing Load duration CNA Connector nail
4.0x40 4.0x60 4.0x40 4.0x60
P 20/(f+9) 20/(f+9) 0,6 1,1
L 20/(f+9) 20/(f+9) 0,7 1,2
6+1
anchors/bol
ts @12 M 20/(f+9) 20/(f+9) 0,9 1,4
Nail pattern
4
S 20/(f+9) 20/(f+9) 1 1,6
| 20/(f+9) 20/(f+9) 1,2 2
p - - 0,6 1,1
L - - 0,7 1,2
7+1
anchors/bol
ts @12 M - - 0,9 1,4
Nail Pattern
5
S - - 1 1,6
| - - 1,2 2
fisin [mm]

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

AE48 connection with 1 angle brackets
factor: forF, forFy3
Kax square washer (f+48)/27 2,08
Kiat square washer - 1,00

Kax round washer (f+48)/27 2,08
Kiat round washer - 1,00
fisin [mm]

For each bolt (bolt group) it’s needed to check:
Roott,d,lateral = Kiat X Fi g 5 Roolt d,axial 2 Kax X Fiq; and also the combination

Square washer = US40/40/10G or US40/50/10G
Round washer = standard washer of the anchor bolt. For anchor @12 the washer diameter is @24
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Annex D16 — AE76

Product Name:

Alternative name

Product Name
UK France Denmark Germany

AET76 -- EB/7076 -- --

Table D16-1: Connector Size Range

Dimensions [mm] Holes flange A | Holes flange B
Modelno. A T8 | ¢ | Thickness | @5 | @13 | @5 | @13
AET76 90 | 48 76 3,0 12 3 7 1

Figure D16-1: Drawing:

Drawing:

>

Material:
Standard material: S250GD + Z275 according to EN 10346
Or stainless steel according to clause 11-1
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Nail pattern:

1)

O O°

3) 4)
oO O° o O O°
0.00. ..O.O
..O.. ..O..

8)

.Q O:
o *0o *

(o] . O
O

Square washer (US40/40/10G or US40/50/10G) can be replaced by
standard washer of the bolts (bolt @12 — washer @24). In this case the
value of kia and kax must be adapted (see tables below D16-4 and D16-5).

Nail No of fasteners L
Description
pattern | Flange A | Flange B

1 9 7 Nailing with force F1, F2, F3, F4 and F5

2 9 7 Max. nailing with force F2 and F3

3 7 7 Min. nailing with force F1, F2, F3, F4 and F5
4 7 7 Min. nailing with force F2 and F3

5 10 7 Nailing with force F1, F2, F3, F4 and F5

6 9 1x M12 | Max. nailing with force F1, F2, F3, F4 and F5
7 9 1xM12 | Max. nailing with force F2 and F3

8 10 1xM12 | Max. nailing with force F1, F2, F3, F4 and F5
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Modified characteristic capacities:

Table D16-2 AE76 - beam to beam connection, 2 Angle Brackets - connector nails

2Angle Bracket.s R Modified characteristic capacity
connection
. Ry X ko R X Ko Ra/s,k X Kmoa (Minimum
Nailing oaf:l _ between values)
duration CNA Connector nail
4.0x40 4.0x60 4.0x40 4.0x60 4.0x40 4.0x60
7 7
P 3,5 59 7 9,4 1.76b+98 | 2.94b+107
e-3 e-3
7,56 7,56
L 4,1 6,9 81 11 2.06b+100 | 3.43b+110
e-3 e-3
947 8,09 8,09
. M 4,7 7,8 9,3 12,5 2.35b+102 | 3.92b+113
Nail pattern 1 - - | 4
e-3 e-3
8,58 8,58
S 53 8,8 10,4 14,1 2.65b+105 | 4.41b+117
e-3 e-3
9,48 11,25
6,5 10,8 12,8 17,2 3.24b+109 | 5.39b+124
e-3 e-3
P - - 7,2 10,4 - -
L - - 8,4 12,2 - -
9+7 M - - 96 13,9 - -
Nail Pattern 2
S - - 10,8 15,6 - -
- - 13,2 19,1 - -
7 7
P 3,5 59 57 7,9 1.76b+98 | 2.94b+107
e-3 e-3
7,56 7,56
L 4,1 6,9 6,7 9,2 2.06b+100 | 3.43b+110
e-3 e-3
747 8,09 8,09
. M 4,7 7,8 7,6 10,5 2.35b+102 | 3.92b+113
Nail Pattern 3 - 5 | L
e-3 e-3
8,58 8,58
S 53 88 8,6 11,8 2.65b+105 | 4.41b+117
e-3 e-3
9,48 9,48
6,5 10,8 10,5 14,5 3.24b+109 | 5.39b+124
e-3 e-3
P - - 6,3 8,6 - -
L - - 7,3 10 - -
77 M . ; 84 11,4 - -
Nail Pattern 4
S - - 9,4 12,9 - -
- - 11,5 15,7 - -
7 7
P 3,53 7,3 10,1 1.76b+98 | 2.94b+107
e-3 e-3
7,56 7,56
L 4,12 8,5 11,8 2.06b+100 | 3.43b+110
e-3 e-3
1043 8,09 8,09
Nail Pattern 5 M 4,7 9,7 13,4 2.35b+102 | 3.92b+113
e-3 e-3
8,58 8,58
S 53 10,9 15,1 2.65b+105 | 4.41b+117
e-3 e-3
9,48 11,25
6,5 13,4 18,5 3.24b+109 | 5.39b+124
e-3 e-3

b and e arein [mm]
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Table D16-3 AE76 - beam to beam connection, 1 Angle Bracket - connector nails

1Angle Brackef R Modified characteristic capacity
connection
Ry k X Kinog (Minimum between
. ) Ra/3,1 X Kimod
Nailing lDafJ values - Purlin may rotate) _
duration CNA Connector nail
4.0x40 4.0x60 4.0x40 4.0x60
42/(f+40) 69/(f+40)
P 3,5 4,7
35/(f+8.5) 35/(f+8.5)
49/(f+40) 81/(f+40)
L 41 5,5
35/(f+8.5) 35/(f+8.5)
9+7 56/(f+40) 93/(f+40)
Nail pattern M 4,6 6,3
1 35/(f+8.5) 35/(f+8.5)
63/(f+40) 104/(+40)
S 5,2 7,1
35/(f+8.5) 35/(f+8.5)
76/(f+40 127/(f+40
6,4 8,6
35/(f+8.5) 35/(f+8.5)
P - 3,6 52
L - - 4,2 61
9+7
Nail Pattern M - - 4,8 7
2
S - - 5,4 7,8
- - 6,6 9,6
42/(f+40) 69/(f+40)
P 2,9 3,9
35/(f+8.5) 35/(f+8.5)
49/(f+40) 81/(f+40)
L 33 4,6
35/(f+8.5) 35/(f+8.5)
7+7 56/(f+40) 93/(f+40)
Nail Pattern M 3,8 53
3 35/(f+8.5) 35/(f+8.5)
63/(f+40) 104/(f+40)
S 4,3 59
35/(f+8.5) 35/(f+8.5)
76/(+40 127/(f+40
52 7,2
35/(f+8.5) 35/(+8.5)
3 - - 3,1 43
L - 3,7 5
7+7
Nail Pattern M - - 4,2 5,7
4
S - 4,7 6,4
- - 5,8 7,9
42/(F+40) 69/(f+40)
P 3,6 5
35/(f+8.5) 35/(f+8.5)
49/(f+40) 81/(f+40)
L 43 5,9
35/(f+8.5) 35/(f+8.5)
10+3 56/(f+40) 93/(f+40)
Nail Pattern M 4,9 6,7
5 35/(f+8.5) 35/(f+8.5)
63/(f+40) 104/(+40)
S 55 7,6
35/(f+8.5) 35/(f+8.5)
76/(f+40 127/(f+40
6,7 9,2
35/(f+8.5) 35/(f+8.5)

fisin [mm]
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Table D16-4 AE76 - beam to rigid support connection - connector nails/bolt.

AL Bracket's AT Modified characteristic capacity
connection
. R X Knod Raja.c X ko Ryys,k X Kmoa (Minimum
Nailing Oafl : between values)
duration CNA Connector nail
4.0x40 4.0x60 4.0x40 4.0x60 4.0x40 4.0x60
48 7,9 7 7
P 4,5 6,7 6.81b+134 | 8.41b+145
13,6 16,8 e-3 e-3
57 9,2 7,56 7,56
L 53 7,8 7.99b+142 | 8.41b+145
041 16,0 16,8 e-3 e-3
anchors/bolts 6.4 10,5 8,09 8,09
612 M 6,1 89 8.41b+145 | 8.41b+145
Nail pattern 6 168 168 e3 e3
7,2 11,7 8,58 8,58
S 6,8 10 8.41b+145 | 8.41b+145
16,8 16,8 e-3 e-3
8,8 14,4 9,48 9,48
8,3 12,3 8.41b+145 | 8.41b+145
16,8 16,8 e-3 e-3
P - - 4,6 7,1 - -
L - - 53 8,2 - -
9+1
anchors/bolts M . . 61 94 . .
@12
Nail Pattern 7
S - - 6,9 10,6 - -
- - 8,4 12,9 - -
4,8 7,9 7 7
P 4,6 7,6 6.81b+134 | 8.41b+145
13,6 16,8 e-3 e-3
57 9,2 7,56 7,56
L 53 8,9 7.99b+142 | 8.41b+145
1041 16,0 16,8 e-3 e-3
anchors/bolts 64 10,5 8,09 8,09
#12 M 6,1 10,2 8.41b+145 | 8.41b+145
i 16,8 16,8 e-3 e-3
Nail Pattern 8
7,2 11,7 8,58 8,58
S 6,9 11,5 8.41b+145 | 8.41b+145
16,8 16,8 e-3 e-3
8,8 14,4 9,48 9,48
8,4 14 8.41b+145 | 8.41b+145
16,8 16,8 e-3 e-3

e and b are in [mm)]
When the purlin has a wane on the side towards the Angle Bracket the value in the grey square

AE116 connection with 2 angle brackets
factor: forF, forFy3 for Fyys, por1 | fOr Fass, bor2

Kax square 0,54 . 1,08 x )
washer e/(b+7)

Kiat square - 05 - 1,00
washer

Kax round 0,58 _ 1,16 x )
washer e/(b+7)

I(Iat round _ 0,5 _ 1,00
washer

e and b are in [mm]

For each bolt (bolt group) it’s needed to check:

Rpott d,tateral = Kiat X Fi g 5 Rolt,d,axial 2 Kax X F; 4; @nd also the combination

Square washer = US40/40/10G or US40/50/10G

Round washer = standard washer of the anchor bolt. For anchor @12 the washer diameter is @24
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Table D16-5 AE76 - beam to rigid support connection, 2 Angle Brackets - connector nails/bolt.
ZANE Brackets. et Lo ey Modified characteristic capacity
connection
Ry x k
d . Al mod R2/3,k X kmod
Nailing Loa (Purlin may rotate)
duration CNA Connector nail
4.0x40 4.0x60 4.0x40 4.0x60
P 34/(f+5) 34/(f+5) 2,3 3,3
L 34/(f+5) 34/(f+5) 2,7 3,9
9+ 1anchors/bolts
@12 M 34/(f+5) 34/(f+5) 3 45
Nail pattern 6
S 34/(f+5) 34/(f+5) 3,4 5
34/(f+5) 34/(f+5) 4,2 6,1
P - - 2,3 3,5
L - - 2,7 4,1
9+ 1anchors/bolts
@12 M - - 3 4,7
Nail Pattern 7
S - - 3,4 53
- - 4,2 6,5
P 34/(f+5) 34/(f+5) 2,3 3,8
L 34/(f+5) 34/(f+5) 2,7 4,5
10+ 1 anchors/bolts
@12 M 34/(f+5) 34/(f+5) 3 51
Nail Pattern 8
S 34/(f+5) 34/(f+5) 3,4 57
34/(f+5) 34/(f+5) 4,2 7
fis in [mm]
AE116 connection with 1 angle brackets
factor: forF, forFy;3
Kax square (f+45)/28 0,74
washer
k\at square ~ 1
washer
Kax roung (f+45)/28 0,74
washer
k\at round _ 1
washer
fis in [mm]

For each bolt (bolt group) it's needed to check:

Ruoitdjateral = Kiat X Fig 5 Rolta.aial 2 Kax X Fig; and also the combination
Square washer = US40/40/10G or US40/50/10G
Round washer = standard washer of the anchor bolt. For anchor @12 the washer diameter is @24
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Annex D17 — AE116

Product Name:

Alternative name

Product Name
UK France Denmark Germany

AE116 - - - -

Table D17-1: Connector Size Range

Dimensions [mm] Holes flange A | Holes flange B
Modelno. A T8 | ¢ | Thickness | @5 | @13 | @5 | @13
AE116 90 | 48 | 116 3,0 18 3 7 3

Figure D17-1: Drawing:

7

>

Material:
Standard material: S250GD + Z275 according to EN 10346
Or stainless steel according to clause 11-1
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Square washer (US40/40/10G or US40/50/10G) can be replaced
by standard washer of the bolts (bolt @12 — washer @24). In this
case the value of ki, and kax must be adapted (see tables below

D17-4 and D17-5).

Nail No of fasteners e
pattern | Flange A | Flange B
1 12 7 Nailing with force F1, F2, F3, F4 and F5
2 14 7 Max. nailing with force F2 and F3
3 8 7 Min. nailing with force F1, F2, F3, F4 and F5
4 9 7 Min. nailing with force F2, F3
5 6 3 Specific nailing for ridge beam to rafter connection
6 12 7 Nailing with force F1, F2 and F3
7 12 2 xM12 | Max. nailing with force F1, F2, F3 F4 and F5
8 14 2x M12 | Max. nailing with force F2 and F3
9 12 2 xM12 | Nailing with force F1, F2 and F3
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Modified characteristic capacities:

Table D17-2 AE116 - beam to beam connection, 2 Angle Brackets - connector nails

2Angle Brackets‘ e cEs Modified characteristic capacity
connection
X Kinoa (Minimum
Load Ry X Kinod Ry/3, X Kinod R
Nailing 0a between values)
duration CNA Connector nail
4.0x40 4.0x60 4.0x40 4.0x60 4.0x40 4.0x60
7,6 9,9
P 3,5 59 9,9 13,9 1.76b+139 | 2.94b+147
e-3 e-3
8,9 11,3
L 4,1 6,9 11,6 16,2 2.06b+141 | 3.43b+150
e-3 e-3
1247 10,1 12,1
. M 4,7 7,8 13,2 18,5 2.35b+143 | 3.92b+154
Nail pattern 1
e-3 e-3
11,4 12,8
S 53 88 14,9 20,8 2.65b+145 | 4.41b+157
e-3 e-3
13,9 17,6
6,5 10,8 18,2 25,5 3.24*149 | 5.39b+164
e-3 e-3
P - - 11,5 16 - -
L - - 13,4 18,6 . -
147 M - - 153 21,3 - -
Nail Pattern 2
S - - 17,2 23,9 - -
- - 21 29,2 - -
7,6 9,9
P 3,5 59 8,3 11,6 1.76b+139 | 2.94b+147
e-3 e-3
8,9 11,3
L 4,1 6,9 9,7 13,5 2.06b+141 | 3.43b+150
e-3 e-3
a7 10,1 12,1
. M 4,7 7,8 11 15,5 2.35b+143 | 3.92b+154
Nail Pattern 3 - | T .
e-3 e-3
11,4 12,8
S 53 88 12,4 17,4 2.65b+145 | 4.41b+157
e-3 e-3
13,9 17,6
6,5 10,8 15,2 21,3 3.24*149 | 5.39b+164
e-3 e-3
P 10 13,6 - -
L 11,6 15,9 - -
947 M 133 18,2 - -
Nail Pattern 4
S 15 20,4 - -
18,3 25 - -
P 3,5 59 9,6 12,8 - -
L 41 6,9 11,2 14,9 - -
12+7 M 4,7 7,8 12,8 17,1 - -
Nail Pattern 6
S 53 88 14,4 19,2 - -
6,5 10,8 17,6 23,5 - -
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Table D17-3 AE116 - beam to beam connection, 1 Angle Bracket - connector nails

LAngle Brackets. ARG Modified characteristic capacity
connection
Ry X Kimog (Minimum between
- Load lues - Purlin may rotate) ot X nas
Nailing . values £ -
duration CNA Connector nail
4.0x40 4.0x60 4.0x40 4.0x60
48/(f+40) 79/(F+40)
P 5 6,9
42/(f+13) 42/(f+13)
56/(f+40) 93/(f+40)
L 5,8 81
42/(f+13) 42/(f+13)
64/(f+40) 106/(f+40)
1247 M 6,6 93
Nail pattern 1 42/(F+13) 42/(£+13)
71/(f+40)
S 42/(f+13) 7,4 10,4
42/(f+13)
87/(f+40)
42/(f+13) 9,1 12,7
42/(f+13)
P - - 5,7 8
L - - 6,7 9,3
1447 M - - 7,6 10,6
Nail Pattern 2
S - - 8,6 12
- - 10,5 14,6
48/(f+40) 79/(f+40)
3 4,1 58
42/(f+13) 42/(f+13)
56/(f+40) 93/(f+40)
L 4,8 6,8
42/(f+13) 42/(f+13)
8+7 64/(f+40) 106/(f+40)
. M 55 7,7
Nail Pattern 3 42/(#+13) 42/(#+13)
71/(f+40)
s 42/(£+13) 6,2 8,7
42/(f+13)
87/(f+40)
22/(f+13) 7,6 10,6
42/(f+13)
P N - 5 6,38
L - - 5,8 7,9
9+7 M - 66 9,1
Nail Pattern 4
S - - 7,5 10,2
- - 9,1 12,5
48/(f+40) 79/(f+40)
p 48 6,4
42/(f+13) 42/(f+13)
56/(f+40) 93/(f+40)
L 5,6 7,5
42/(f+13) 42/(f+13)
64/(f+40) 106/(f+40)
1247 M 6,4 85
Nail Pattern 6 42/(f+13) 42/(f+13)
71/(f+40)
S 42/(f+13) 7,2 9,6
42/(f+13)
87/(f+40)
42/(f+13) 8,8 11,7
42/(f+13)
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Table D17-4 AE116 - beam to rigid support connection, 2 Angle Brackets - connector nails/bolts

LA Brackets' (a3 O Modified characteristic capacity
connection
Ryse X Knnoa Raja e X Kinod Rays,k X Kmoa (Minimum between
Nailing I.oafi - values)
duration CNA Connector nail
4.0x40 4.0x60 4.0x40 4.0x60 4.0x40 4.0x60
5,6 9,3 10,5 10,5
P 15,5 16,7 7.5b+179 11.5b+207
15,1 23,0 e-3 e-3
6,6 10,8 11,3 11,3
L 18,1 19,4 8.9b+188 13.3b+220
17,8 26,7 e-3 e-3
12+2
hors/bolts 7,5 12,3 12,1 12,1
anc o2 M 20,7 2,2 10.1b+197 14b+225
. 20,2 28,1 e-3 e-3
Nail pattern 7 84 138 12,8 12,8
S 23,3 25 11.3b+206 14b+225
22,6 28,1 e-3 e-3
10,3 16,9 14,2 17,6
28,4 30,5 13.9b+223 14b+225
27,7 28,1 e-3 e-3
P . - 16,5 17,1 - -
L - - 19,2 19,9 - -
14+2
anchors/bolts M ) ) 2 2.8 : R
@12
Nail Pattern 8
S - - 24,7 25,6 - -
- - 30,2 31,3 - -
8,6 13,9
P 14,8 16,3 - -
17,1 25,4
10,1 16,2
L 17,2 19,1 - -
e
anchors/bolts M ! ’ 19,7 218 ) )
@12
) 22,9 28,1
Nail Pattern 9 129 20,8
S 22,1 24,5 - -
25,6 28,1
15,8 25,5
27,1 30 - -
28,1 28,1

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

AE116 connection with 2 angle brackets

factor: forF, forFy;3 for Fus, por1 for Fy/s, bor2

k
ax square 0,65 - 1,3x e/(b+7) -

washer

k
at square - 0,5 and M=F2x12mm*1 - 1,00

washer

k
ax round 0,70 - 1,39x e/(b+7) -

washer

k\at round

- 0,5 and M=F2x12mm*1 - 1,00

washer

e andb are in [mm]

For each bolt (bolt group) it’s needed to check:
Root g, lateral 2 Kiat X Fi g 5 Rootr,axial 2 Kax X Fiq; and also the combination

Square washer = US40/40/10G or US40/50/10G
Round washer = standard washer of the anchor bolt. For anchor @12 the washer diameter is 324
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Table D17-5 AE116 - beam to rigid support connection - connector nails/bolts

ZaEs Brackets. AE116 per Modified characteristic capacity
connection
Ry 1 X Ky
( Purlinllr:‘:ay r:fate) Rarz K Ko
Nailing Load duration CNA Connector nail
4.0x40 4.0x60 4.0x40 4.0x60
P 42/(£+9) 42/(£+9) 7,8 8,3
L 42/(f+9) 42/(f+9) 9 9,7
12+2
anchors/bolts M 42/(5+9) 42/(f+9) 10,3 11,1
@12
Nail pattern 7
S 42/(f+9) 42/(f+9) 11,6 12,5
I 42/(f+9) 42/(£+9) 14,2 15,3
p - - 8,2 8,5
L - - 9,6 10
14+2
anchors/bolts M ) ) 1 114
@12
Nail Pattern 8
S - - 12,4 12,8
I - - 15,1 15,7
p 42/(f+9) 42/(f+9) 7,4 8,2
L 42/(f+9) 42/(f+9) 8,6 9,5
12+2
anchors/bolts M 42/(+9) 42/(f+9) 9,8 10,9
@12
Nail Pattern 9
S 42/(F+9) 42/(f+9) 11,1 12,3
| 42/(f+9) 42/(f+9) 13,5 15
fisin [mm]
AE116 connection with 1 angle brackets
factor: forF, forF,;3
kax square washer (f+44)/23 OI 18
klat square washer - 1;00
kax round washer (f+44)/23 0, 18
kIat round washer B 1100

fisin [mm]

For each bolt (bolt group) it's needed to check:

Rpoltdjateral = Kiat X Fig ; Rooitdasial 2 Kax X Fig; and also the combination

Square washer = US40/40/10G or US40/50/10G

Round washer = standard washer of the anchor bolt. For anchor @12 the washer diameter is @24
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Table D17-6

F

i COW “"“.\

AE116 — ridge beam to rafter connection, 2 Angle Brackets - connector nails

A-A

Nailing pattern 5)

2 Angle Brackets
per connection

Modified characteristic capacity per connection

Load duration: |

Ré,singlesided ON ONe rafter

Symmetrical

RG,symmetrical on
each of two rafters

Height heontact Of contact area
between rafter and ridge beam

bridqebeam [mm]

Roof pitch
o [ 80 90 | 100 | 120 >80 80 | 90 | 100 | 120
Re.sinqlesided [kN Re svmmetrical [KN] hcontgc [mm]
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 3,1 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 ¢

Factor c for other
load durations

P

L

M

S

0,55

0,64

0,73

0,82
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Table D17-7 AE116 — Slip modulus Kser

AE116 Kser [kN/mm]
Nail Fastener For F1 For F2
pattern | Flange A | Flange B | CNA4.0x40 | CNA4.0x60 | CNA4.0x40 | CNA4.0x60

7 2x12 | 2x2xM12 10,4 11,5 9,5 10,0

1 2x12 Ix7 21 3, 3,2 4,5 2 x AE116 per
connection

3 2x8 2x7 2,1 3,4 2,7 3,7

7 12 2 x M12 5,2 5,8 4,8 5,0

1 12 7 1,1 1,7 1,6 2,3 R
connection

3 8 7 1,1 1,7 1,4 1,9

Combined symmetrical and single sided forces
For a combination of symmetrical and single sided load, the load carrying capacity is found from the following criteria:
F F

6,symmetrich 6,singlesidd < 1
R R

6,symmetrichd 6,singlesidd,d

Combined symmetrical and single sided and tension force

For a combination of symmetrical, single sided force and tension in a rafter, the load carrying capacity is found from the
following criteria:

RF6,symmetrich + I:Ei,singlesidé + Ftension'cos(a)gl

R

6,symmetrichd 6,singleside,d Rtensiond

Where: Ri..ion=13-C kN, where c is the load duration factor.

Compression

The compressive force in the rafter is decomposed into a vertical force, F . cio *SiN(@) and a horizontal force
I:compressin : COS((Z) .

The compressive force on the side of the ridge beam consist of contributions from both the rafter loaded in tension,
Fiension” €0S(2) and from the rafter loaded in compression F, ., - C0S(x) . The ridge beam must be checked for the

compressive force acting perpendicular to the grain.
The maximum force considering the capacity perpendicular to the grain is found from the following expression:

brafter bridgebeam
Rc,go,k = fc,90,k ’ 2'38_ 250 11+ 6-b 'brafter' hcontact

rafter
Where:
f. g0k = Characteristic compression strength perpendicular to the grain of ridge beam

= width of rafter [mm]

rafter

=width of ridge beam [mm]

ridgebeam

b
b
Noontact = Neight of contact area between rafter and ridge beam, see table above

The capacity of the connection is verified from the following criteria:
(F + I:tension)' COS(CZ) < Rc,QO,k

compression
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Annex D18 — AG40312, AG40412, AG40314 and AG40414

Product Name:

Alternative name
Product Name
UK France Denmark Germany
AG40312 - EB/7312 - -
AG40412 - -- - --
AG40314 - - - -
AG40414 - - - -
Drawing:
40
@5 VL b & av43
- 22
122 I 62;{? ;gﬂ@ﬂ 227‘ '&—6{;{} 2N
22" % | 2Zoes 22" ¥ AE 285
F ’ H ¥
[ 16| | T 1 .
22
22"‘ ¢%;_¢' l—o1 22" &é;{? l—o1
+ [¢° % A C" o A
c Lt Lt
c Tt - ¥ xt
¢ %] |8 + ¢ % |
20 {—on 20 L« 9on
L N .& ?¢. 30 L * & §¢' 30
30 & | 4988 30 & | ¥ 985
10 ¥ % 1 ot [§ % ;25

Figure D18-1 - AG40312/AG40412 (3 and 4 mm) and AG40314/AG40414 (3 and 4 mm)

Material:

<

Standard material: S250GD + Z275 according to EN 10346 — 3 mm
Or stainless steel according to clause 11-1

-

Nail pattern:
Beam to beam and beam to column connection
16 [®_o] 15 16 [0 _e] 15 16 |@_o|15 16 |e_e|15
14 DOO 13 14 DOD 13 14 coi 13 14 DOD 13
o o (o] (o]
12 |®@ of 11 12 @ @11 12 (@ o1 12 @ |11
10 000 9 10 ooo 9 10 ooi 9 10 ooo g
glo of7 glo of7 glo o7 glo of7
3] ﬁ 5 6|le @5 (5] ﬁ 5 6|l® @5
(o] (o] O o
4|0 o3 4]0 o3 4 |o of3 4 lo of3
o o] o o
2 :1 2 (e @1 2 ul 2| @1
a) b) c) d)
Figure D18-2

a) Beam to beam nailing for AG40312 and AG40412
b) Beam to column nailing for AG40312 and AG40412
c) 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

b)

AG40312 and AG40314 — beam/column to beam connection - connector nails

2 Angle Brackets
per connection

Modified Characteristic capacity per connection (kN)

Rk | R2k = Rak | R4k = Rsx
Load duration Connector nail according to ETA-04/0013
4,0x40 | 40x60 | 40xa0 | a0x60 |  a0x40 |  40x60
Beam/Purlin: 4+4 (fig.D18-2 a+c)
Beam/Column: 4+4 (fig. D18-2 b+d)
e<0,29b+15 e<0,48b+19
4,6 4,6
S 2,7 3,9 2,8 4,0 e>0,29b+15 e>0,48b+19
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 3,6 e>0,27b+15 €>0,42b+18
1,18b+52 1,8b+66
e-3,0 e-3,0
b and e are in mm
Factors for other Rux - , Rai = Rax Ras = Rk
. Connector nail according to ETA-04/0013
load durations
4,0x40 | 4,0x60 | 4,0x40 | 4,0x60 4,0x40 4,0x60
| multiply S by 1,19 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/column to beam connection - connector nails

1 Angle Braqket Modified Characteristic capacity per connection (kN)
per connection
Rix Rz = Rak
. Purlin may rotate
Load duration Connector nail according to ETA-04/0013
4,0x40 40x60 | 4,0x40 4,0x60
Beam/Purlin: 4+4 (fig.D18-2 a+c)
Beam/Column: 4+4 (fig. D18-2 b+d)
55
f+81 20
P f+19 0,9 1,3
20
f+19
20 20
L f+19 f+19 11 1,6
20 20
M f+19 f+19 1,3 1,8
20 20
S f+19 f+19 14 2,0
20 20
I f+19 f+19 1,7 2,5

fisinmm
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Table D18-3

AG40412 and AG40414 — beam/column to beam connection - connector nails

2 Angle Brackets
per connection

Modified characteristic capacity per connection (kN)

Rl'k I R2,k = RS,k I R4’k = R5,k
Load duration Connector nail according to ETA-04/0013
4,0x40 40x60 | 40x40 | 40x60 | 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
e<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 = " R_ll’k T IETA 04/()';;_’; = Rs I Rak = Rk
. onnector nail according to -
load durations |77 1o 4,0x60 4,0x40 4,060 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
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Table D18-4 AG40412 and AG40414 — beam/column to beam connection - connector nails

L Angle Brac_ket Modified characteristic capacity per connection (kN)
per connection
Rk R2k = Rak
Load duration Pu_rlin may _rotate
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
I f+ 82 35 1,8 2,4
35.0 f+ 20
f+ 20

fis in mm.



Page 139 of 320 of European Technical Assessment no. ETA-06/0106, issued on 2016-012-06
Table D18-5 AG40412 and AG40414 — beam/column to rigid support connection - connector nails/bolt

2 Angle Brackets Characteristic capacity per connection (kN)
per connection
R1k | Rox = Rak | Rax = Rsk
Load duration Connector nail according to ETA-04/0013
40x40 | 40x60 | a0xa0 | 4o0xe0 | 40x40 | 40x60
Beam/Purlin: Nails in hole no.: 11,12,15,16 / 1 bolt
Beam/Column: Nails in hole no.: 9,12,13,16 / 1 bolt
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
3,8b+60 4,1b+61
e-4,0 e-4,0
M 7,6 8,1 0,8 1,0
max: max:
57 5,7
b and e are in mm
Factors for other Rl’k. ; Rak = Rak Ra = Rsk
. Connector nail according to ETA-04/0013
load durations
4,0x40 4,0x60 4,0x40 4,0x60 4,0x40 4,0x60
I 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

AG connection with 2 angle brackets

factor: for Fy for Fy3 for Fass, bolt 1 for Fass, bolt 2
Kax 0,93 1,69 1,85 x e/b -
Kiat - 0,50 - 1,00

For each bolt it"s needed to check: Ruolt d jateral = Kiat X Fid ; Rboltd,axial = Kax X Fig; and also the combination
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AG40412 and AG40414 — beam/column to rigid support - connector nails/bolt

Table D18-6

1 Angle Bracket
per connection

Modified characteristic capacity per connection (kN)

For each bolt it"s needed to check: Ryoitd,jateral = Kiat X Fig ; Rboltd.axial = Kax X Figa; and also the combination

Rk Rok = Rak
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:
47 a7
S +7 +7 0,5 0,5
148 148
f+67 f+67
min: min:
a7 ar
M f+7 f+7 0,4 0,5
148 148
f+67 f+67
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
I 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
AG connection with 1 angle brackets
factor: for Fy for Fy3 for Fy4 for Fs
Kax 1,85 3,38 - -
Kiat - 1,00 - -
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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 EN 10346
Or stainless steel according to clause 11-1

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 connection - connector nails/bolt

1 Angle Bracket
per connection

Modified characteristic capacity per connection (kN)

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
o (3,09+(n-2)-1,64)-c (4,10+(n-2)-2,13)-c
R1,x = min: 40 40

0,32-Fp +0,91

0,19- anchor,concrete"'oi 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 I
load durations 0,67 0,78 0,89 1,00 1,22

Connection with bolt

The bolt shall have a capacity to sustain an axial force of F14 % 3,1
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Annex D20 — AJ60416

Product Name:

Alternative name

Product Name

UK France Denmark Germany
AJ60416 -- - -- -
Drawing:
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Figure D20-1 — AJ60416
Material:
Standard material : S250GD + Z275 according to EN 10346
Or stainless steel according to clause I1-1
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 connection - connector nails

2 Angle Brac!<ets Modified characteristic capacity per connection (kN)
per connection
R,k | Rak = Rak | Rak = Rsk
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 Rik | Rok = Rak | Rs,k = Rsk
load durations Connector nail according to ETA-04/0013: Full nailing.

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

| 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 connection - connector nails
1 Angle Bracket
per connection

Modified characteristic capacity per connection (kN)

Rik Rok = Rak Rak Rs k
Purlin may rotate

Load duration . . -
urati 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 96
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
R,k R2k = Rak Rak 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

| 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
AJ80416 -- - -- -
Drawing:
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Figure D21-1 — AJ80416
Material:

Standard material : S250GD + Z275 according to EN 10346
Or stainless steel according to clause 11-1

Nail pattern:
Beam to beam connection
[ ] ..
., Figure D21-2
e o Beam to beam connection
'. [ ]
[ BX BN N )
o9 0
[ ] [ ]
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Modified characteristic capacities:
Table D21-1 AJ80416 - beam to beam connection - connector nails

2 Angle Brackets
per connection

Modified characteristic capacity per connection (kN)

R1k I Rok = Rak I R4k = Rsk
Connector nail according to ETA-04/0013: Full nailing.
Vertical flap: 11 CNA4,0x40 - Horizontal flap: 9 CNA4,0x60

min:
12,4

Load duration

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

R1k | Rox = Rak | R4k = Rsk
Connector nail according to ETA-04/0013: Full nailing.
Vertical flap: 11 CNA4,0x40 - Horizontal flap: 9 CNA4,0x60

Factors for other
load durations

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 AJ80416 - beam to beam connection - connector nails
1 Angle Bragket Modified characteristic capacity per connection (kN)
per connection
Rk Rz k = Rak Rak Rs «
. 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
+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
+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 R4k 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:

160

R

o009
o | 1o

10} d o

10x 10

Figure D22-1 — AJ99416

Material:
Standard material: S250GD + Z275 according to EN 10346
Or stainless steel according to clause I1-1

Nail pattern:
Beam to beam connection

L ] L ] L ]
* o e Figure D22-2
s o o Beam to beam connection
[ ] [ ] [ ]
L N BN BN BN
o o0 0
[ ] [ ]
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Modified characteristic capacities:

Table D22-1 AJ99416 - beam to beam connection - connector nails

2 Angle Brackets

. Modified characteristic capacity per connection (kN)
per connection

Rik | Rok = Rak | R4k = Rsk
Connector nail according to ETA-04/0013: Full nailing.
Vertical flap: 12 CNA4,0x40 - Horizontal flap: 11 CNA4,0x60

Load duration

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 | Rax = Rsk
Connector nail according to ETA-04/0013: Full nailing.
Vertical flap: 12 CNA4,0x40 - Horizontal flap: 11 CNA4,0x60

Factors for other
load durations

| 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 connection - connector nails
1 Angle Bragket Modified characteristic capacity per connection (kN)
per connection
Rk R2k = Rak Ra Rs k
d duration Purlin may rotate
Load dura 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 5,9 114-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 5,2 114-e
f+12 89
74 e-2,0 7.1(b+2,0)
f e
f, e and b are in mm
Rk R2k = Rak R4k Rs k
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
I 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 EN 10346
Or stainless steel according to clause 11-1
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Nail pattern:
Beam to beam connection

Figure D23-2
Beam to beam connection
Full nailing

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

Figure D23-4

Dimensioned drawing of a
joist anchor and nail pattern
(full nailing)
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Typical connection with a knight
bracket and a joist anchor
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Modified characteristic capacities:

One knight bracket per connection
Acting forces

Fi Lifting force acting in the central axis of the angle bracket but in a distance f from the vertical flap of
the knight bracket
F2 Lateral force acting in the beam direction perpendicular to the vertical flap elevated e above the beam

directed towards the knight brackets vertical flap

One knight bracket and one or two joist anchors per connection

Acting forces

F1 Lifting force acting in the central axis of the knight bracket

F2 Lateral force acting in the beam direction perpendicular to the vertical flap elevated e above the beam
directed towards the knight brackets vertical flap

Wane
Wane is not allowed under the knight bracket.



Page 152 of 320 of European Technical Assessment no. ETA-06/0106, issued on 2016-012-06

Table D23-1 KNAG - beam to beam connection - connector nails
1 Knight Bracket per connection Modified characteristic capacity per connection
Bracket type Rk Rak
f< 36: 201 e<17: 14,9-0,314e
36+f
% 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<ex< 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 f 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 c

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 - connector nails

.1.nght Bracket and 1 OT 2 Modified characteristic capacity per connection
joist anchors per connection
Min. No. of nails in
Bracket type Joist width| Anchor anchor and Ry, Ry
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 I
load durations 0,67 0,78 0,89 1,00 1,19
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Annex D24 — ES10 and ES11

Product Name:

Alternative name
Product Name
UK France Denmark Germany
ES10 -- -- -- --
ES101X -- -- -- --
ES11 -- -- -- --
Drawing:
5 @,H«
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T e 4 Figure D24-1 — ES10
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Material:
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Standard material : S250GD + Z275 according to EN 10346
Or stainless steel according to clause 11-1

Nail pattern:
Row no.
5 | <+ +
4 <+ * i
: . n - . . Figure D24-3 — ES10/40 to ES10/80
[ + 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
3 |4 4+ 4
4 -+ +
5|+ <+ +
ES10/40 ES10/80
Row no.
4. +* + * * *
3 - - -+ * - -
A AU S Y % % | 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
R N e S S
3 N S o - o+ +
4 | “+ “+ + + “+
ES10/100 ES10/160
Row no.
et [Tt
5 e e
‘ + N . + . +
0 I o I I S & Figure D24-5 — ES11/40 to ES11/80
‘ ‘ : Beam to beam connection
| e e - Vertical flap: Nailing in row no. 3, 4,5, 6 and 7
2 + 4+ 4+ + 4+ + Horizontal flap: Nailing in row no. 1, 2, 5and 6
a |+ + 4+
Ce et
7 B B -
ES11/40  ES11/80
Row no.
R S S I I U S
5 . - . * . - *
I S S R R
3 . . . > . . .
oY .t vttt % . * | Figure D24-6 - ES11/100 to ES11/200
Beam to beam connection
Vertical flap: Nailing in row no. 2, 3,4, 5, and 6
Horizontal flap: Nailing in row no. 1, 2,5and 6
! . . . - . . .
I N T R T e
3 " i i i B i "
A E S o R S S S
5 . . . > . . .
6 | e . . . . . . .
ES11/100 ES11/200
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Modified characteristic capacities:

Table D24-1

ES10- beam to beam connection - connector nails

2 Angle Brackets
ES10/40
per connection

Modified characteristic capacity per connection (kN)

Fl F2: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 45 2,6 3,5 3,8

2 Angle Brackets
ES10/60
per connection

Modified characteristic capacity per connection (kN)

Fl F2: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 5,1 6,7 7,2
| 4,0 5,4 7,0 6,2 8,2 8,8

2 Angle Brackets
ES10/80
per connection

Modified characteristic capacity per connection (kN)

Fi1 Fo=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 5,2 54 5,1 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. | F,=F3
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
I 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)

Fy I Fo=F;
Load duration Connector nails according to ETA-04/0013
40x35 | 40x50 | 40x60 | 40x35 | 40x50 | 40x60
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
I 51 8,0 8,0 13,7 18,2 19,4

2 Angle Brackets
ES10/140
per connection

Modified characteristic capacity per connection (kN)

Fi | F,=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
I 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, | Fo=F3
Load duration Connector nails according to ETA-04/0013
40x35 ]| 40x50 | 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
I 6,8 10,6 10,6 21,0 27,9 29,8
Table D24-2 ES11- beam to beam connection - connector nails

2 Angle Brackets
ES11/40
per connection

Modified characteristic capacity per connection (kN)

F. | F,=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 4,5
I 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)

Fy I Fo=F;
Load duration Connector nails according to ETA-04/0013
40x35 | 40x50 | 40x60 | 40x35 | 40x50 | 40x60
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 59 7,9 8,4
S 3,3 4.4 5,6 6,7 8,9 9,4
I 4,0 54 7,1 8,1 10,8 11,5

2 Angle Brackets
ES11/80
per connection

Modifed characteristic capacity per connection (kN)

Fi | F,=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 52 55 7,1 9,5 10,1
M 3,9 52 6,5 8,1 10,8 11,5
S 4.4 57 7,4 9,1 12,2 13,0
I 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)

F, I Fo=F3
Load duration Connector nails according to ETA-04/0013
40x35 | 40x50 | 40x60 | 40x35 | 40x50 | 40x60
P 3,7 4,2 5,6 8,8 11,7 12,5
L 3,7 51 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
I 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 I Fo=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
I 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)

F1 Fo=F3
Load duration Connector nails according to ETA-04/0013
40x35|40x50 | 40x60] 40x35 | 40x50 | 4,0x 60
P 52 5,8 7,8 14,1 18,8 20,0
L 52 7,2 9,1 16,5 21,9 23,4
M 52 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)

Fi | F,=F
Load duration Connector nails according to ETA-04/0013
4,0x35 | 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)

Fy I Fo=F;
Load duration Connector nails according to ETA-04/0013
40x35 | 40x50 | 40x60 | 40x35 | 40x50 | 40x60
P 6,6 7,5 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
I 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 I Fo=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
I 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:
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g I I [ B2 S
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Figure D25-1: LS30 LS50 LS70 and LS90

Material:
G90 SS Grade 33
Nail pattern:

H Figure D25-2 — LS30 LS50 LS70 ani

- Beam to beam connection
Full nailing

s
. DL
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Design Basis: Figure D25-3 — Design basis

One angle bracket per connection

Acting forces

F.=Fs The force is acting in the bending line of
the angle bracket and parallel to it

Modified characteristic capacities:

Table D25-1 LS - beam to beam connection - connector nails

1 Angle Brackejc LS30 Modified characteristic capacity per connection (kN)
per connection
Fo=Fs3
Load duration Round smooth nail Connector nails according to ETA-04/0013
3,75x 75 3,7 x50
P 1,0 1,7
L 1,2 2,0
M 1,4 2,3
S 1,6 2,6
I 1,9 3,1
1 Angle Brackej[ LS50 Modified characteristic capacity per connection (kN)
per connection
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 4,7
1 Angle Bracke_t LS70 Modified characteristic capacity per connection (kN)
per connection
Fo=F;
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




Page 162 of 320 of European Technical Assessment no. ETA-06/0106, issued on 2016-012-06

1 Angle Brackef[ L.S90 Modified characteristic capacity per connection (kN)
per connection
Fo=F3
Load duration Round smooth nail Connector nails according to ETA-04/0013
3, 75X 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
UK France Denmark Germany
TA9Z -- - -- -
TA10Z -- - -- -
Drawing:
Figure D26-1: TAZ typical connection
210 260
16, 89 89 16 95 76 89 76 95
16] LA\ 18] ( U\_A‘
41 25% © r§7 41 25637 s 57 1?7 © QJO7
5 —x%
L4x4 41 L4x4 41
Y% %
4128 k @7 o7 J 4;[:” m|® L o7 @7 ®7J_J 41I|‘
1 (@] [¢] 13 o] Ono
60,5 89 60,5 - 25 41 89 89 a1 | =25
TA9Z TA10Z
Figure D26-2: TAZ dimensions
Material:
G185 SS Grade 33
Nail pattern:
e " e Y o |o e "o S o|
w R * * b /_J
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 the string

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

racket type P L M S |
TA9Z 3,8 4,5 5,2 5,9 7,3
TA10Z 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 S
@5mm &
& lemm &
o O o E o c =%
ABR220 ABR170
% _ Figure D27-1 — ABR170 and ABR220
th OOOUOUOOO iv S
Material: =

Standard material: S250GD + Z275 according to EN 10346 — 2 mm
Or stainless steel according to clause I1-1

Nail pattern:
For a combination of different force directions, it’s to use the nail pattern with the most nails.
Rl R2:R2 R4 =R5
& &8 EB e cece B EEREE B EEREE
O23 ©33 O24 o O o o O o o O o
O21 Oy, 0] O] © O] O] O]

® © o @ e 0o 0 0 e o 0 0
O1'5 O16 O17 O18
5 ° o o0 0 o
10 11 12 13 14
O /dn\ ¥
7 8 o e QUQUQ e o .U.U. ® ° QUQUQ °
o‘r’<>o6 SN O O
30 ~ o o o © ® 6 o o
) [©) ©) ©

Figure D27-2 : ABR170 and ABR220 Nails patterns — Configuration A, B and C
Beam/column to beam connection
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Figure D27-3 : ABR170 and ABR220 Nails patterns — Configuration A, B and C
Beam/column to concrete connection
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Modified characteristic capacities:

Table D27-1 ABR170 and ABR220 — beam/column to beam connection
2 Angle Brackets| Characteristic capacity per connection [kN]
per connection Connector nails according to ETA04/0013
CNA4,0x40 CNA4,0x50 CNA4,0x60
Load duration: M
Rk
8+5 nails 59 7,8 9,8
(fig.27-2 A)
Rosz k
14+5 nails 13,1 15,8 16,9
(fig.27-2 B)
8,0 8,0 8,0
with with with
Rujs « e < 50mm e < 65mm e < 80mm
" b= 36mm b> 36mm b= 36mm
14x9 nails
(fig.27-2 C) 8,0 8,0 8,0
with with with
e < 90mm e < 120mm e < 150mm
b= 60mm b= 60mm b= 60mm

For a “b” between 36 and 60mm it may be possible to interpolate the size “e”

Table D27-2 ABR170 and ABR220 — beam/column to beam connection
1 Angle Brackets| Characteristic capacity per connection [kN]
per connection Connector nails according to ETA04/0013
CNA4,0x40 | CNA4,0x50 | CNA4,0x60
Load duration: M
Rk
8+5 nails 2,9 3,9 4,9
(ig.27-2 A)
Ro3.k
14+5 nails 6,6 7,9 8,5
(fig.27-2 B)

Rak 0,7 0,7 0,7
14x9 nails with with with
(ig.27-2 C) e <50 mm e <50 mm e <50 mm

Ra k capacity for a connection,
14x9 nails witout rotation of purlin;

(fig.27-2 C) 6,6
1,4 1,4 1,4
with with with
e < 50mm e < 65mm e < 80mm

Rs b > 36mm b > 36mm b > 36mm
14x9 nails 14 14 14
(fig.27-2 C) ' ! :

with with with
e < 90mm e <120mm e < 150mm
b = 60mm b = 60mm b = 60mm

For a “b” between 36 and 60mm it may be possible to interpolate the size

[Pt

€
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Factors for other Rik Ry/3.k Rax | Rax Y Rs Ra/s .k
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

Y capacity for a connection, witout rotation of purlin
Characteristic capacities:

Table D27-3 ABR170 and ABR220 — beam/column to rigid support connection

Characteristic capacity [kN]
2 Angle Brackets Connector nails according to ETA-04/0013
per connection 4,0x40 4,0x50 4,0x60
33,0 39,8
Rk min < 25,2 min < 25,2 25,2
nailing 8+2 bolts K, oa K,oq mod
(fig. 27-3 A)
238 25,4 F
- Reta.k 19.71 min § 24,6 min < 24,6
nailing 14+2 bolts ' D i ‘ \
(fig. 27-3 B) mod Kimd HOONE
R 9,15+ 20 :
Naili i’ifz bol the minimum of min exKimg {7 Fs
a'(:cing g C)O | eis50mm 6,3xb )
> ek +t
F
a/5
for Ry Ruonaxd 2 F1,a/Npot i .
for Rast Ruotiata 2 Fas3,a/Mbot ® V S
it is to check for Rys: N
the bolt 1: Ry axd 2 Fasax € / (2xb) bolt 1 bolt 2
the bolt 2: Rbolt,lat,d = F4/5,d/2 E
and: R4/5,d < Rl,d X b/(er) 1 ﬁ
.. F
Table D27-4 ABR170 and ABR220 — beam/column to rigid support % 2
connection G G s S s
Characteristic capacity [KN] V
1 Angle Brackets Connector nails according to ETA-04/0013
per connection 4,0x40 4,0x50 4,0x60
16 ,5 19,9 2 s
Rk i . )
’ min 12 ,6
nailing 12+2 bolts min ﬁ P K o
(fig. 27-3 A) K mod mod
R 11,9 12,7
203k i min { 12,3
nailing 14+2 bolts 9,86 min iz_?, K
i mo! mod
(fig. 27-3 B) d E
50 =
|
Rax e <100mm exK, g -
Nailing 14+2 bolts 36
(fig. 27-3 C) e = 100mm exk._,
Re.x 18
Nailing 14+2 bolts max e < 50mm K
(fig. 27-3 C) mod
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forRi:  Rpoit,ax,d = F1,a/Npoit
for Rys: Repot,iat,d = F2/3,d/Npolt
it is to check for Ry/s:
Rpoit,ax,d = FsaX € / (2xb)
Rbolt,ax,d 2 F4,d X e / 30

Root,lat,d = Fas,a/ 2

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

2
[ I:l,d + |:4/5,d j + [ |:2/3,1:1 j <1
Rl,d R4/5,(3! R2,3,d

For F45 can be use also F, or F5 too, also for F,,; can be use F, or F5 too.
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Annex D28 — AB6983

Product Name:

Alternative name
Product Name
UK France Denmark Germany
ABG6983 -- - -- -
Drawing:
300
© 7 13x22 7 }Hi
[F) K 24 o)
E ] 83
?—2 stk.213
| 25 250 25 ]
Figure D28-1: AB6983
Material:

S250GD + Z275 according to EN 10346

Nail pattern: e " g ® g . . .

Figure D28-2: AB6983 nail pattern

Modified characteristic capacities:

Modified characteristic capacity per connection (one shear connector per connection):

R.. ..x929

. lat,nailk 1

Rzk == R3k = mln . annal

Riatportk X 214K o4
The capacity of the connection between the bolts and concrete has to be checked separately
Fasteners: 14 threaded nails 3,1x | and 2 bolts @12 mm. (Figure D28-2)
Riatnaink = Characteristic lateral capacity of 1 threaded nail 3,1x |

Riatorx = Characteristic lateral capacity of 1 M12 bolt. Max. 7,5 kN
K

md = Strength modification factor for service class and load-duration class according to Eurocode 5.



Page 171 of 320 of European Technical Assessment no. ETA-06/0106, issued on 2016-012-06

Annex D29 — AB36125

Product Name:

Alternative name

Product Name

UK France Denmark Germany
AB36125 -- -- -- --
Drawing:
247
11 8x28 12| _ﬁ_
O ) © o © o ©° ¢ kIl
s "l/ (\—05 &
125
5, o © © %70 ©° o :
5 3 "é’] “
@l w 0 o 10—
o | 8
w2 ° :_Io—— o
0 £| &
S ? o sr
!
11 28 | 28 34 20|20 38 28 | 28 [12
Figure D29-1: AB36125
Material:

S250GD + Z275 according to EN 10346

Nail pattern:

o ® ¢ ©® o & 4 o , o ® o ©® o ©® 4 & , o ® o ® ¢ *° o °*°
o 92 o © 909 o ©° o o ° o ® ¢ ® o, ° o e ° o © ¢ © e ° o
o o ° ° o o
o ® (e}

o o] o o (o] o o
Ooo o) ". o 8 fo) OOO o 5 o
o 5, © e, o o, o©

Configuration A

Configuration B

Configuration C

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

Fasteners: 7 + 12 threaded nails 4,0x I. Nail pattern A (Figure D29-2)

RIat,nail—v,k X 5’60

R, =R, =min.
% * Riatnairnk x 8,57

Fasteners: 7 + 12 threaded nails 4,0x I. Nail pattern B (Figure D29-2)

Riatnaitvk 2,60

R,, =R, =min
' -- Kmog Changed
Riatnaitnk % 6,04

R 1atnail-vk = Characteristic lateral capacity of 1 threaded nail 4,0x¢ in the vertical flap

R 1a,nai-nk = Characteristic lateral capacity of 1 threaded nail 4,0x£ in the horizontal flap
Ko = Strength modification factor for service class and load-duration class according to Eurocode 5.

Fasteners: 7 + 7 threaded nails 4,0x I. Nail pattern C (Figure D29-2)

Riatnaitvk X 2,60

R, =R, =min
2k 3k y -- Kmod Changed
Rlat,nail—h,k x 6,12

R 1atnail-vk = Characteristic lateral capacity of 1 threaded nail 4,0x¢ in the vertical flap
R 1a,nai-nk = Characteristic lateral capacity of 1 threaded nail 4,0x£ in the horizontal flap

Ko = Strength modification factor for service class and load-duration class according to Eurocode 5.
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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 15

S S —
=20 o | 8
m\: O (&“5 (@] C’ VJ
L © o o — 4 =

0, 5.00

=Ll o Q\ o ol

O 6 stk.08.5 O =
2 stk.g13 J

alS 0] O~ = 345
1o ®) O 0 o U0 Qo=

N O O e

| 22 | 15 28 28 15 | 22 1
Figure D30-1: BNV33
Material:

S250GD + Z275 according to EN 10346

Nail pattern:
@ O . (@) e O o @ O o O o O o
L ® @ [ o ()
(@) O *0 0] Ohh O (0] @) O 0 @] o * O (@)
O @ O O
O (@]
OOO:O ° O:OOO OQOOO o OOOQO
Timber to timber connection Timber to concrete connection

Figure D30-2: BNV 33 fastener pattern
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Modified characteristic capacities:
One shear connector per connection. Timber/timber connection
Fasteners: 9+7 threaded nails 4,0x I. (Figure D30-2)

Modified characteristic capacity per connection:

RIat,nail—v,k X 5’82

R, =R, =min
2k 3k ' -- kmod Changed
Rlat,nail—h,k x 6,26

R 1a,nail-vk = Characteristic lateral capacity of 1 threaded nail 4,0x¢ in the vertical flap
R 1atnai-hk = Characteristic lateral capacity of 1 threaded nail 4,0x£ in the horizontal flap
k = Strength modification factor for service class and load-duration class according to Eurocode 5.

mod

One shear connector per connection. Timber/concrete connection
Fasteners: 9 threaded nails 4,0x | and 2 bolts @12 mm (Figure D30-3)

Modified characteristic capacity per connection:

Rlat,nail,k x 5,82

--kmoa Changed
Riatbortk X 2,24 1K o

The capacity of the connection between the bolts and concrete has to be checked separately

R, =R, =min.

Riatnaie = Characteristic lateral capacity of 1 threaded nail 4,0x |
Riatboiik = Characteristic lateral capacity of 1 M12 bolt. Max. 4,5 kN
K., = Strength modification factor for service class and load-duration class according to Eurocode 5.
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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 - -- - -
E51X/1.5/122/11 - -- - -
Drawing:
1 } 3 “ 35 - *H%
= ﬁlﬁL‘ ¢ j\l} Jdlr%
A= . 1 .
P Tx85 ff <|T o 0 %Q%ﬁw)ﬁ 18
e = I ]
Oblong 11><:F; ‘ 50 ‘ 2.9
‘;“"‘ . o
T e
S L A =
L] & ‘—()— f o ZF—(’)—“#‘ e B
] = | & -
H} S
| s | o
M .
N ] -
oo Figure D31-1: E5/1.5
b, “1" 3 ! e g A—E5/L5
— : —_—— B — E5/1.5/11.22/11 and E51X/1.5/1122/11
— C - E5/1.5/13
ol Ueld ]
] o] ufl [¢12]
[ a5 ] ! C

Material
S250GD + Z275 according to EN 10346
Except for E51X/1.5/1122/11 which is made of Stainless steel 316L according to EN 10088-2
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Nail pattern: S — T—
+ o e
+ 6P + P
o JM} 5 ﬂ& Wee
4}@ 4 7
g VP
%__&%145» _9+_ _4)7 14 _499
1 ! #0 _4911 ! _#_0
A B
Timber to timber connection Timber to concrete connection
o o + e
(=} 1
& 7 4 + 5 4

‘ ‘ | |
= N
¥ ¢ j 5

C D
timber to timber timber to rigid support

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

Table D31-1 E5/1.5 - timber to timber connection — 1 angle bracket (nail pattern A)
The capacities given in the table below are valid for E5/1.5, E5/1.5/11.22/11 and E51X/1.5/1122/11
Beam to beam connection Characteristic capacity per connection (kN)
Load Rk I Ry k = Rak I R4k | 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
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)
=] 1,5 2,5 / /
f> 6,7 f> 3,3 3,6 3,6
47 (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/ (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/ (e2 + 25)
S 2,2 3,8 / /
f> 3,9 f> 1,9 4,4 4,4
47 (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)
I 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)

e and f in mm
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Table D31-2 E5/1.5 - timber to timber connection — 2 angle brackets (nail pattern A)
The capacities given in the table below are valid for E5/1.5, E5/1.5/11.22/11 and E51X/1.5/1122/11
. Modified characteristic capacity per
Beam to beam connection . P yp
connection (kN)
Load Rk I Rak = Rax Rax=Rsy
duration Connector nail according to ETA-04/0013:
4,0x35 4,0x60 4,0x35 4,0x60 4,0x35 4,0x60
e< 0,32*b+15 e< 054*b+19
3,9 3,9
P 2,5 5,0 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 es< 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< 0,37*b+15 e< 057*b+18
4,6 4,6
M 3,3 6,2 3,9 6,6
e> 0,37*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 es< 059*b+18
4.8 4,8
S 3.7 6.7 4.4 75 e> 0,39*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< 06l*b+17
5,4 5,4
I 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)

e and f in mm
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Table D31-3 E5/1.5 - timber to rigid support connection — 1 angle bracket (nail pattern B)
The capacities given in the table below are valid for E5/1.5, E5/1.5/11.22/11 and E51X/1.5/1122/11

Beamto rigid support connection Modified characteristic capacity per connection (kN)
Load Rk Rak = Rak Rak 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 / /
eand fin mm

Note: For Ry, if the purlin is prevented from rotation, consider the value as the half of the one given for two brackets.
For Ry if the purlin is prevented from rotation, consider the value given for two brackets for e=0.
Requirement for the bolts — see declaration under table D31-6
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Table D31-4 E5/1.5 - timber to rigid support connection — 2 angle brackets (nail pattern B)
The capacities given in the table below are valid for E5/1.5, E5/1.5/11.22/11 and E51X/1.5/1122/11
_ . Modified characteristic capacity per connection
Beam to rigid support connection
(kN)
Load Rk Rox = Rak I Rax=Rsyk
duration Connector nail according to ETA-04/0013:
4,0x35 4,0x60 4,0x35 4,0x60 4,0x35 4,0x60
e< 0,26*b+21| es< 0,42*b+25
4,4 4,4
P 2,3 4.4 1.3 2,0
e> 026*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| es 0,46 *b + 25
4.8 4.8
L 2,7 51 1,6 2,6
e> 028*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< 0,30*b+20 | e< 0,49*b + 25
51 51
M 3,0 55 18 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< 0,31*b+20| e< 0,52*b + 25
5,5 55
S 3.4 59 2.1 33 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)
eand fin mm

Note:

R anchor [KN], value must be limited by 13.6 * Ry anchor / 16 .
Requirement for the bolts — see declaration under table D31-5

Value given for a withdrawal characteristic capacity of the bolt of 16 kN. For others bolt withdrawal capacities
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Table D31-5 E5/1.5/13 - timber to rigid support connection — 1 angle bracket (nail pattern B)
. . Modified characteristic capacity per connection
Beam to rigid support connection (kN)
Load Rk Rax = Rak I Rax Rs .k
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, consider the value as the half of the one given for two brackets.

For Ray if the purlin is prevented from rotation, consider the value given for two brackets for e=0.

E5/1,5 connection with 2 angle brackets

factor: for F1 | for Fo;s | for Fass boit1 for Fass, boit 2
Kax 0,98 0,23 1,96 x e/(b+25) -
Kiat - 0,50 - 1,00

For each bolt it"s needed to check: Ryoitd,jateral = Kiat X Fig ; Rboltd.axial = Kax X Fia; and also the combination
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Table D31-6

E5/1.5/13 - timber to rigid support connection — 1 angle bracket (nail pattern B)

Beam to rigid support connection

Modified characteristic capacity per connection

(kN)
_ Rk I Rok = Rsk I Rax=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
44 4.4
P 2,4 4,7 1,3 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)
e< 0,29*b+21]| e< 0,48*b + 25
48 4.8
L 2,8 54 1.6 2,6
e> 029*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 59 1,8 3,0
e> 031l*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)
e< 033*b+20| es 0,54*b + 26
55 5,5
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)
es< 0,36*b+20]| e< 0,60 *b + 26
6,0 6,0
| 4.4 5,9 2,5 41
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)

E5/1,5 connection with 1 angle brackets

factor: for Fy for Fy3 forF, | forFs
K ax (f+38)/8 0,46 e/8 -
Kiat - 1,00 1,00 -

For each bolt it’s needed to check: Rpoit,d jateral 2 Kiat X Fi,d ; Roolt,d.axial 2 Kax X Fig; and also the combination
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Table D31-7: E5/1.5 - timber to timber connection - 2 angle brackets (nail pattern C)
The capacities given in the table below are valid for E5/1.5, E5/1.5/11.22/11

Beam to beam connection - Characteristic capacity per connection (kN)

Number of fasteners Rk Rk
Joist Support 4.0x35 | 4.0x40 | 4.0x50 | 4.0x60 | 4.0x35 | 4.0x40 | 4.0x50 | 4.0x60
2 x 7 nails 2 x 6 nails 6,1 7,1 8,6 9,3 9,8 10,8 13 14
Table D31-8: E5/1.5 - timber to rigid support connection — 2 angle brackets (nail pattern D)
The capacities given in the table below are valid for E5/1.5, E5/1.5/11.22/11
Beam to rigid support connection - Characteristic capacity per connection (kN)
Number of fasteners Rk Rai*
Joist Support 4.0x35 | 4.0x40 | 4.0x50 | 4.0x60 | 4.0x35 | 4.0x40 | 4.0x50 | 4.0x60
2 x 7 nails 2 x 1 bolt 310 6,6 6,6 6,6 6,6 5,8 6,7 8,6 9,9

*only available for a connection in a round hole, not with the version with oblong hole

When there are two angle brackets, the anchor group must resist to F1 and/or F2
When there is one angle bracket, the anchor must resist to F1 and/or F2
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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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Option: round hole or oblong hole

Figure D32-1: E5/2
Material:
Standard material : S250GD + Z275 according to EN 10346
Or stainless steel according to clause 11-1

Nail pattern:

C D
Timber to timber connection Timber to concrete connection
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S Sammat | &/l -
N -
. .
C D
timber to timber timber to rigid support

Figure D32-2: E5/2 nails pattern



Modified characteristic capacities:
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Table D32-1 ES5/2 - timber to timber connection — 1 angle bracket (nail pattern A)
Beam to beam connection Characteristic capacity per connection (kN)
Load Rk | Rak = Rak I R4k Rs
d ti Connector nail according to ETA-04/0013:
uration 4,0x35 4,0x60 4,035 | 4,0x60 4,0x35 4,0x60 4,0x35 4,0%60
Min of Min of Min of: Min of:
f< 14 f< 7 27,71(e -2) | 27,7/(e - 2) 1,2*(b + 5)/e 2,4%(b + 5)/e
29/ (f+46,5)| 57/ (f+ 46,5) 23/\(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 - e) 38,4/ (65 -e)
7,1/ (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/ - 2) 1,4%(b + 5)/e 2,8%(b + 5)/e
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 - e) 44,8/ (65 - €)
7,1/ (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 27,7/(e -2) | 27,7I(e - 2) 1,6*(b + 5)/e 3,2%(b + 5)/e
38/ (f+46,5)| 76/ (f+ 46,5) 32/\(e? + 25) |55/\(e? + 6,2?) 1,6 2,5
M 1,8 3,3 5,2 5,2 Fore < 65 Fore < 41
f> 10 f> 5 25,6/ (65 -¢€) min of :
7,17 (f+1) 7,17 (f+1) 13,1/(e - 27) | 13,1/(e - 27) Fore < 41 71(41-e)
71(41-¢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)le 3,6%(b + 5)/e
43/ (f+46,5)| 86/ (f+46,5) 36/V(e? + 25) |61/V(e? + 6,2?) 1,7 2,7
S 2,1 3,7 5,5 5,5 Fore < 65 Fore <41
f> 8 f> 4 28,8/ (65 - e) min of:
7,1/ (f+1) 7,1/ (f+1) 13,1/(e - 27) | 13,1/(e - 27) Fore < 41 71(41-e)
71/ (41-¢e) 65/ e
Min of Min of Min of Min of
f< 6 f< 3 27,71(e-2) | 27,7/ - 2) 2,95%(b + 5)/e 4,2%(b + 5)/e
52/ (f+46,5) 105/ (f+ 46,5) 44/\(e? + 25) |74/ (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) 7,11 (f+1) 13,1/(e - 27) | 13,1/(e - 27) Fore < 41 71 (41 -¢€)
71/ (41-¢) 65/ e
Note: For Ryy, if the purlin is prevented from rotation, consider the value as the half of the one given for two brackets.

For Ra if the purlin is prevented from rotation, consider the value given for two brackets for e=0
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Table D32-2 E5/2 - timber to timber connection — 2 angle brackets (nail pattern A)
. Modified characteristic capacity per connection
Beam to beam connection
(kN)
Load Ruk | Rok = Rax Rk = Rsy
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 25 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)
(e-2) /(e-2)
es 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) I(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> 0,2*b+17 | e> 0,50*b +19
0,74*(2,26*b+109) | 0,87%(3,85*b+133)
/(e-2) I(e-2)
e< 031*b+17 | e< 0,53*b + 19
71 7,1
S 3.7 [ 42 7.4 e> 031l*b+17| e> 0,53*b + 19
0,74*(2,54*b+113) | 0,87%(4,33*b+140)
/(e-2) /(e-2)
e< 034*b+16| es 0,56 *b + 19
6,7 6,7
4,6 8,8 5,2 9,1
e> 0,34*b+16| e> 0,56 *b + 19
0,74%(3,11*b+122) | 0,87%(5,07*b+151)
(e-2) (e-2)
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Table D32-3 E5/2 - timber to rigid support connection — 1 angle bracket (nail pattern B)

Beam to rigid support connection Modified characteristic capacity per connection (kN)
Load Rk | Rok = Rak | Rax | 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
554 /e
M 13,8/ (f+24) 0,9 15 / /
14,2/ (e-26)
721f
12,9
S 1,1 17 / /
I 1,2 2,1 / /

Note: For Ry, if the purlin is prevented from rotation, consider the value as the half of the one given for two brackets.
For Ra if the purlin is prevented from rotation, consider the value given for two brackets for e=0.

E5/2 connection with 1 angle brackets

factor: for Fy for Fy3 forF, | forFs
Kax (f+38)/8 0,09 e/8 -
Kiat - 1,00 1,00 -

For each bolt it’s needed to check: Rpoit,d jateral 2 Kiat X Fi,d ; Roolt,d,axial 2 Kax X Fig; and also the combination
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Table D32-4 E5/2 - timber to rigid support connection — 2 angle brackets (nail pattern B)
. . Modified characteristic capacity per connection
Beam to rigid support connection (kN)
. Rk I Rok = Rax I R4k = Rsx
Load duration|Connector nail according to ETA-04/0013:
4,0x35 4,0x60 4,0x35 4,0x60 4,0x35 4,0x60
e< 022*b+23|e< 035*b+26
5,3 5,3
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)
I(e-2) I(e-2)
e< 023*b+22|e< 038*b+25
6,0 6,0
L 2,7 5,3 15 2,7
e> 0,23*b+22|e> 0,38*b+25
0,74*(1,85*b+151) | 0,87*(3,05*b+181)
I(e-2) I(e-2)
e< 025*b+21|es< 040*b+25
6,4 6,4
M 3,1 6,1 1,7 3,1
e> 025*b+21|e> 040*b+25
0,74*(2,12*b+158) | 0,87*(3,48*b+192)
I(e-2) I(e-2)
e< 026*b+21|e< 043*b+25
6,8 6,8
S 3.5 6.8 2.0 3.4 e> 0,26*b+21|e> 043*b+25
0,74*(2,38*b+164) | 0,87*(3,92*b+203)
I(e-2) I(e-2)
es<s 029*b+21l|es 047*b+25
7,5 7,5
| 4,3 8,3 2,5 4,1
e> 029*b+21|e> 047*b+25
0,74%(2,91*b+178) | 0,87*(4,79*b+225)
I(e-2) I(e-2)

E5/2 connection with 2 angle brackets

factor: for F1 |for Fys for Fass, bolt 1 for Fass, bolt 2
Kax 1,00 0,05 1,99 x e/(b+25) -
Kiat - 0,50 - 1,00

For each bolt it’s needed to check: Rpolt,d,jateral 2 Kiat X Fid ; Rboit,d,axial 2 Kax X Fia; and also the combination
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Table D32-5: E5/2 - timber to timber connection - 2 angle brackets (nail pattern C)

Beam to beam connection - Characteristic capacity per connection (kN)

Number of fasteners Rk Rk
Joist Support 4.0x35 | 4.0x40 | 4.0x50 | 4.0x60 | 4.0x35 | 4.0x40 | 4.0x50 | 4.0x60
2x7nails | 2x6 nails 6,1 7,1 8,6 9,8 9,8 10,7 13,0 13,8

Table D32-6: E5/2 - timber to rigid support connection — 2 angle brackets (nail pattern D)

Beam to rigid support connection - Characteristic capacity per connection (kN)

Number of fasteners Ruk Ryc*
Joist Support 4.0x35 | 4.0x40 | 4.0x50 | 4.0x60 | 4.0x35 | 4.0x40 | 4.0x50 | 4.0x60
2x7nails | 2x1bolt @10 8,4 8,4 8,4 8,4 6,0 6,9 8,8 10,1

*only available for a connection in a round hole, not with the version with oblong hole
When there is two angle brackets, the anchor group must resist to F1 and/or F2
When there is one angle bracket, the anchor must resist to F1 and/or F2
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Annex D33 -AT1

Product Name:

Product Name

Alternative name

UK

France

Denmark

Germany

ATl

Connector Size Range:

Dimensions [mm] Holes flange A Holes flange B
Model no. A | B | C | Thickness | @5 | @10 | @5 | @10 | 10x22
AT1 77,5 49 55 15 7 1 4 1 1
Drawing
A
Nailing pattern:
Nailing pattern 1 Nailing pattern 2 Nailing pattern 3
O o O ® o o . . ®
.O.
Flange A: ,\[ f 2L f ,'1 f
Flange B: j’O'L joOOl JO.OI,
J U J=U

Beam (A) to
rigid support

Beam to beam
Maximum nailing

Beam to beam
Minimum nailing
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Table D33-1  Modified characteristic capacity timber beam to timber beam — connector nails.
1 Angle Bracket AT1 — Nailing pattern 1
1 Angle Bracket per connection Modified characteristic capacity per connection (kN)
Nailing pattern 1
Loed) Rk X Kmod R213k X Kmod Rak X Kmod Rs k X Kmod
Number of fasteners @k
duration
Flange A | Flange B 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 fg 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? + 24) | 27N (e? + 37,2) 1 15
p 1.2 21 Fore < 42,5 Fore <425
f> 15 f> 7 35 35 21,7/ (70-e) | 43,6/ (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
fg 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? + 24) | 32\ (e? + 37,2) 1,1 1,7
L 13 2.3 Fore < 42,5 Fore <425
f> 12 f> 6 3,8 3,8 25,4/ (70-€) | 51/(70-¢)
43/ (f+1) 43/ (f+1) 5,5/(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+435) 21\(e? + 24) | 36/\(e? + 37,2) 1,2 1,7
4 4
M 15 2,7 For e < 42,5 Fore < 42,5
f> 10 f> 5 4,1 41 29/ (70 - e) 40/ e
43/ (f+1) 43/ (f+1) 5,5/(e-36) | 5,5/(e - 36) 40/e 55/ (43-¢)
55/ (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+435) 23/\(e? + 24) | 41/(e? + 37,2) 1,3 1,8
S 1,8 3,1 Fore <425 Fore <425
f> 9 f> 4 43 43 32,6/ (70 - e) 40/e
43/ (f+1) 43/ (f+1) 5,5/(e-36) | 5,5/(e - 36) 40/ e 55/ (43-¢)
55/ (43 -¢)
Min of Min of Min of Min of
fg 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+435) 29/\(e? + 24) | 50/ (e? + 37,2) 1,4 1,9
| 2,1 3,7 Fore < 42,5 Fore < 42,5
f> 7 f> 3 4,7 4,7 40/ (70 - €) 40/ e
43/ (f+1) 43/ (f+1) 5,5/(e-36) | 5,5/(e - 36) 40/ e 55/ (43-¢)
55/ (43-¢)
Note: For Rak if the purlin is prevented from rotation, consider the value given for two brackets for e=0.
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Table D33-2  Modified characteristic capacity timber beam to timber beam — connector nails.
1 Angle Bracket AT1 — Nailing pattern 2
1 Angle Bracket per connection Modified characteristic capacity per connection (kN)
Nailing pattern 2
Loed) Rk X Kmod R213k X Kmod Rak X Kmod Rs k X Kmod
Number of fasteners @k
duration
Flange A | Flange B 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 fg 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? + 24) | 27N (e? + 37,2) 1 15
Fore < 42,5 Fore <425
P f> 15 f> 7 1.2 22 35 35 21,7/ (70 - e)
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
fg 12 f<s 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? + 24) | 32\ (e? + 37,2) 1,1 1,7
Fore < 42,5 Fore <425
L f> 12 f> 6 14 25 3,8 3,8 25,4/ (70 - €)
43/ (f+1) 43/ (f+1) 5,5/(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
38/(f+46,5) |42/ (f+435) 21/\(e? + 24) | 36/(e? + 37,2) 1,2 1,7
7 4
M 1,6 2,8 For e < 42,5 Fore < 42,5
f> 10 f> 5 4,1 41 29/ (70 - e)
43/ (f+1) 43/ (f+1) 5,5/(e-36) | 5,5/(e - 36) 40/e 40/ e
55/(43-¢€) | 55/ (43-e)
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+435) 23/\(e? + 24) | 41/(e? + 37,2) 1,3 1,8
S 1,8 3,1 Fore <425 Fore <425
f> 9 f> 4 43 43
43/ (f+1) 43/ (f+1) 5,5/(e-36) | 5,5/(e - 36) 40/ e 40/ e
55/(43-€) | 55/ (43-e)
Min of Min of Min of Min of
fg 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+435) 29/\(e? + 24) | 50/ (e? + 37,2) 1,4 1,9
| 2,2 3,9 Fore < 42,5 Fore < 42,5
f> 7 f> 3 4,7 4,7
43/ (f+1) 43/ (f+1) 5,5/(e-36) | 5,5/(e - 36) 40/ e 40/ e
55/(43-€) | 55/ (43-e)
Note: For Rak if the purlin is prevented from rotation, consider the value given for two brackets for e=0.
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Table D33-3

Modified characteristic capacity timber beam to timber beam — connector nails.

2 Angle Brackets AT1 — Nailing pattern 1

2 Angle Brackets per connection

Modified characteristic capacityper connection (kN)

Nailing pattern 1
Load Rik X Kmod | Rorzk X Kmod Ras,k X Kmod
Number of fasteners .
duration
Flange A Flange B 4,0x35]4,0x60]4,0x35|4,0x60 4,035 4,0x60
e< 0,23*b+ 21 e< 0,34*b+21
3,2 3,7
P 15 2,9 2,3 4,0
e> 0,23*b+21 e> 0,34*b+21
0,74*(b+77)/(e-1,5) 0,87*(1,7*b+93)/(e-1,5)
es< 0,23*b+ 19 e< 0,36*b+ 21
3,7 4
L 1,7 3,5 2,7 4.8
e> 0,23*b+ 19 e> 0,36*b+ 21
0,74*(1,16*b+81)/(e-1,5) | 0,87%(1,98*b+100)/(e-1,5)
e< 0,23*b+ 18 e< 0,39*b+ 21
4,3 4,3
4 4 M 20 | 39 | 31 | 54
e> 0,23*b + 18 e> 0,39*b+ 21
0,74*(1,33*b+85)/(e-1,5) | 0,87*(2,27*b+106)/(e-1,5)
es< 0,24*b+ 17 e< 041*b+21
4,6 4,6
S 2,2 4,4 3,5 6,1
e> 0,24*b+ 17 e> 041*b+21
0,74*(1,5*b+88)/(e-1,5) | 0,87*(2,55*b+113)/(e-1,5)
e< 0,27*b+ 17 e< 043*b+21
5 5
| 2,7 5,0 4,3 7,5
e> 027*b+ 17 e> 043*b+21
0,74*(1,83*b+96)/(e-1,5) | 0,87*(2,92*b+121)/(e-1,5)
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Table D33-4  Modified characteristic capacity timber beam to timber beam — connector nails.
2 Angle Brackets AT1 — Nailing pattern 2
2 Angle Brackets per connection Modified characteristic capacityper connection (kN)
Nailing pattern 2
Load R1k X Kmod Ras3.k X Kmod Ryss.k X Kmod
Number of fasteners )
duration
Flange A Flange B 4,0x35|4,0x40(4,0x50|4,0x60] 4,0x35 [ 4,0x40 [ 4,0x50 | 4,0x60 4,0x35 4,0x60
e< 023*b+21 es< 0,34*b+21
3,2 3,7
P 3,4 4,1 4.8 4.8 5,6 6,1 7,4 7,9
e> 0,23*b+21 e> 0,34*b+21
0,74*(b+77)/(e-1,5) 0,87*(1,7*b+93)/(e-1,5)
e< 0,23*b+ 19 e< 0,36*b+21
3,7 4,0
L 34 4,1 4,8 4,8 5,6 6,1 7,4 7,9
e> 0,23*b+ 19 e> 0,36*b+21
0,74*(1,16*b+81)/(e-1,5) | 0,87%(1,98*b+100)/(e-1,5)
e< 0,23*b+ 18 e< 0,39*b+21
4,3 4,3
4 6 M 34 | 41| 48 | 48| 56 | 61 | 7.4 | 7,9
e> 0,23*b + 18 e> 0,39*b+ 21
0,74*(1,33*b+85)/(e-1,5) | 0,87*(2,27*b+106)/(e-1,5)
es< 0,24*b+ 17 e< 041*b+21
4,6 4,6
S 3,4 4,1 4,8 4,8 5,6 6,1 7,4 7,9
e> 0,24*b+ 17 e> 041*b+21
0,74%(1,5*b+88)/(e-1,5) | 0,87%(2,55*b+113)/(e-1,5)
e< 027*b+ 17 e< 043*b+21
5,0 5,0
| 3,4 4,1 4,8 4,8 5,6 6,1 7,4 7,9
e> 0,27*b+ 17 e> 0,43*b+21
0,74*(1,83*b+96)/(e-1,5) | 0,87%(2,92*b+121)/(e-1,5)
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Table D33-5  Modified characteristic capacity timber beam to rigid support — connector nails/bolt.
1 Angle Bracket AT1 — Nailing pattern 3

1 Angle Bracket per connection Modified characteristic capacity per connection (kN)
Nailing pattern 3
Load Rik X Kmod Ra/3.k X Kmod R4k X Kmod
Number of fasteners ©
duration
Flange A | Flange B 4,0x35 4,0x60 4,0x35 4,0x60 4,0x35 4,0x60
P 1,0 1,9
L 1,2 22 Min of
Min of
40/ e
7 1 x @8 Bolt M 28/ (f+13) 1,3 2,5
55/ (e-35)
4,3/ f
IS 1,5 2,9 6.4
I 1,8 3,5

Note:  For Rak if the purlin is prevented from rotation, consider the value given for two brackets for e=0.

Bolt factor for Fy for Fy3 for F4
Kax (f+23)/6 1,31 el 6
I(Iat - 1,00 1,00

For each bolt it’s needed to check: Reolt,d jateral = Kiat X Fid ; Rbolt,d,axial = Kax X Fiq; and also the combination
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Table D33-6  Modified characteristic capacity timber beam to rigid support — connector nails/bolt.
2 Angle Brackets AT1 — Nailing pattern 3
2 Angle Brackets per connection Modified characteristic capacityper connection (kN)
Nailing pattern 3
Load Ry, k X Kmod Rarzk X Kmod Rask X Kmod
Number of fasteners )
duration
Flange A | Flange B 4,0x35(4,0x40|4,0x50 4,0x60(4,0x35 [4,0x40|4,0x50(4,0x60 4,0x35 4,0x60
e< 0,68*b+ 28 e< 1,08*b + 34
43 43
P 75 | 75 | 75 | 75| 50 | 56 | 69 | 75
e> 0,68*h+28 e> 1,08*b+ 34
0,74%(3,93*b+145)/(e-1,5) | 0,87*(6,24*b+182)/(e-1,5)
e< 0,73*b+28 e< 1,16*b+35
4,6 4,6
L 7,5 7,5 7,5 7,5 50 5,6 6,9 7,5
e> 0,73*b+28 e> 1,16*b+35
0,74*(4,58*b+154)/(e-1,5) | 0,87*(7,28*b+199)/(e-1,5)
e< 0,78*b + 28 e< 1,24*b+ 35
4,9 4,9
7 1x 28 Bolt M 75| 75 | 75 | 75| 50 | 56 | 69 | 75
e> 0,78*b+ 28 e> 1,24*b+ 35
0,74%(5,23*b+165)/(e-1,5) | 0,87*(8,32*b+217)/(e-1,5)
e< 0,83*b+ 28 e< 1,32*b+ 36
5,2 5,2
S 75| 75| 75| 75| 50 | 56 | 69 | 75
e> 0,83*b+ 28 e> 1,32*b + 36
0,74%(5,89*b+176)/(e-1,5) | 0,87%(9,36*b+235)/(e-1,5)
e< 0,92*b+ 28 e< 1,46*b+ 37
5,8 5,8
I 75 | 75| 75 | 75| 50 | 56 | 69 | 75
e> 0,92*h+28 e> 1,46*h + 37
0,74%(7,20*b+198)/(e-1,5) | 0,87*(11,44*b+270)/(e-1,5)
Bolt factor for Fq for Fy3 for Fays, volt 1 for Fays, bolt 2
Kax 1,17 0,65 2,35xe/(b+17) -
Kiat - 0,50 - 1,00

General notes to all capacity tables:

e For Ryik for 1 angle bracket connection, if the purlin is prevented from rotation, consider the value as the half

of the one given for two brackets.

e Db,eandfarein mm.

e Wane may not occur under the angle bracket.
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Annex D34 — E4/2.5

Product Name:

Alternative name

Product Name

UK France Denmark Germany
E4/2.5 - -- -- -
S
- L3
Drawing: _\ &S e
+\ 4+
37,5 o
- &
- _,_ltr:_ EES a\g'i?k o
S 2
fxes "] @ | RS
| 3 0
i
T T t
I’—‘ISI fts]

Oklong 12x20RE

Material:

&0

i
a0, | 20

Ex@5

Option: round hole or oblong hole

Figure D34-1: E4/2.5

Standard material : S250GD + Z275 according to EN 10346
Or stainless steel according to clause 11-1

Nail pattern:

(T ™

T ™

Figure D34-2 : E4/2.5 nails pattern

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

C — Beam to rigid support connection

¢

e

I3 ¢
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Modified characteristic capacities:

Table D34-1 E4/2.5 - timber to timber connection — 1 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 Rk Rok =Rk Rik | 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<924 f<31,1 f< 65,9 f< 25
32/(f+56,6)| 65/ (f+56,6) 37/(f+565) 75/ (f+56,5)
P 1,2 2,1 1,3 2,6
f> 924 f>31,1 f> 65,9 f> 25
205/(f+1) | 205/(f+1) 20,5/ (f+1) 20,5/ (f+1)
f< 634 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> 47,8 f>19,8
205/ (f+1) | 205/ (f+1) 20,5/ (f+1) 20,5/ (f+1)
f<481 f<19,9 f<37,4 f< 16,3
43/(f+56,6) | 87/(f+56,6) 50/ (f+56,5) 99/ (f+565)
M 1,7 3 1,7 35
f> 48,1 f>19,9 f>37,4 f> 16,3
205/(f+1) | 205/ (f+1) 20,5/ (f+1) 20,5/ (f+1)
f< 387 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) | 205/ (f+1) 20,5/ (f+1) 20,5/ (f+1)
f< 27,6 f<12,7 f<22,3 f< 10,5
60/ (f+56,6)|120/(f+56,6) 68/ (f+56,5) 136/ (f+56,5)
I 2,3 4,0 2,5 4.8
f> 27,6 f>127 f>223 f> 10,5
205/(f+1) | 205/(f+1) 20,5/ (f+1) 20,5/ (f+1)
Note: For Ry, if the purlin is prevented from rotation, consider the value as the half of the one given for two brackets.
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Table D34-2 E4/2.5 - timber to timber connection — 2 angle brackets

Beam to beam connection - Characteristic capacity per connection (kN)
Number of fasteners Rk Rax
Joist Support | 4.0x35 | 4.0x40 | 4.0x50 | 4.0x60 | 4.0x35 | 4.0x40 | 4.0x50 | 4.0x60
2 x 8 nails 6 nails 5,5 6,3 7,2 7,6 7,6 8,3 10,1 10,7

Connector nail according to ETA-04/0013

Table D34-3 E4/2.5 - timber to rigid support connection 1 angle bracket per connection

1 angle bracket per connection
Load
duration Rk Rzyx = Rax
Connector nail according to ETA-04/0013:
4 0x35 4 0x60 4 0x35 4 0x60
P 0.6 1.2
L 0,7 14
min of : min of :
M 16,47 (f+28) | 15 .4/ (f+28) 0.8 1.7
204601 206/ f
5 0.9 1.9
I 1.1 2.2

Note: For Ryik for 1 angle bracket connection, if the purlin or column is prevented from rotation, consider the value as
the half of the one given for two brackets.
*only available for a connection in a round hole, not with the version with oblong hole

connection with 1 angle
E4/2,5 brackets
factor: for F, for Fu3
Kax (f+41,5)/8 1,87
Kiat - 1,00

For each bolt it’s needed to check: Rpoit,d jateral 2 Kiat X Fi,d ; Roolt,d,axial 2 Kax X Fig; and also the combination

Table D34-4 E4/2.5 - timber to rigid support connection 2 angle brackets per connection

Beam to rigid support connection - Characteristic capacity per connection (kN)
Number of fasteners Rk Ry *
Joist Support 4.0x35 | 4.0x40 | 4.0x50 | 4.0x60 | 4.0x35 | 4.0x40 | 4.0x50 | 4.0x60
2x8nails | 1bolt @10 12,6 12,6 12,6 12,6 5,7 6,5 8,1 9,0

*only available for a connection in a round hole, not with the version with oblong hole
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connection with 2
E4/2,5 angle brackets
factor: for F1 | for Fyss
K ax 1,02 0,93
Kiat - 0,50

For each bolt it’s needed to check: Rpoit,d lateral 2 Kiat X Fi,d ; Rbolt,d.axial 2 Kax X Fig; and also the combination
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Annex D35 - E6/2

Product Name:

Alternative name

Product Name

UK France Denmark Germany
E6/2 -- - - -
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Figure D35-1: E6/2
Material:

Standard material : S250GD + Z275 according to EN 10346
Or stainless steel according to clause I1-1

Nail pattern:

+ ¢+

- -
<(O%
+ -

+ +
+ (O
+ +
B

Figure D35-2 : E6/2 nails pattern

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

C — Beam to rigid and Post to rigid support
connection
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S
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Modified characteristic capacities:

Table D35-1 E6/2 - timber to timber connection — 1 angle 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 Rk | Ry = Rax Rk 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< 36,2 f< 16,1 f< 28,7 f<133
= 32/(f+56) | 65/(f+56) 12 22 37/(f+56) 75/ (f+56) 15 29
f> 36,2 f> 16,1 f> 28,7 f> 13,3
131/ (f+1) | 131/(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 34
f> 28 f>13 f> 227 f>10,8
131/ (f+1) | 131/(f+1) 13,1/ (f+1) 13,1/ (f+1)
f< 228 f< 10,9 f< 18,7 f<91
M 43/(f+56) | 87/(f+56) 16 3 50/ (f+56) 99/ (f+56) 21 3.9
f> 228 f>10,9 f> 18,7 f>9,1
131/(f+1) | 131/(f+1) 13,1/ (f+1) 13,1/ (f+1)
f< 19,2 f<9,3 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
131/ (f+1) | 131/(f+1) 13,1/ (f+1) 13,1/ (f+1)
f< 145 f<7.2 f<12 f<6
| 59/(f+56) | 120/ (f+56) 22 41 68/ (f+56) 136/ (f+56) 29 5.3
f> 14,5 f>72 f>12 f>6
131/ (f+1) | 131/(f+1) 13,1/ (f+1) 13,1/ (f+1)
Note: For Ry, if the purlin is prevented from rotation, consider the value as the half of the one given for two brackets
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Table D35-2 E6/2 - timber to timber connection — 2 angle 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 Ry k | Rox = Rsk Ri | 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 1,5 2,9 2,4 4.4 2,5 5,0 3,2 57
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 54 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 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 | Ro = Ra Ry | Reu=Rau
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< 227 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<9,1
49/ (f+56) | 99/ (f+56)
M 2,1 3,9 3,3 6,7 4,2 7,7
f> 18,7 f>09,1
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)
I 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 Rik for 1 angle bracket connection, if the purlin or column is prevented from rotation, consider the value as

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

Beamto 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 | RZ,k = Rg,k Rl,k | Rz,k = R3,|<
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 Ry for 1 angle bracket connection, if the purlin or column is prevented from rotation, consider the value as
the half of the one given for two brackets.

E6/2 connection with 1 angle brackets

factor: for Fy for Fy3 for Fy4 for Fs
Kax (f+41)/8 0,53 - -
Kiat - 1,00 - -

E6/2 connection with 2 angle brackets

factor: forF1 |forFys | for Fass boit1 for Fass, boit 2
Kax 1,02 0,27 - -
Kiat - 0,50 - -

For each bolt it’s needed to check: Ryoit,d jateral 2 Kiat X Fi,d ; Roolt,daxial 2 Kax X Fig; and also the combination
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Table D35-5 E6/2 - Post to rigid support connection
Column to rigid support connection . o )
Nailing 8+1 bolt Modified characte.rlstlcchapacny per
I . . connection
(bottom row of nails in vertical flap disregarded for R \) (kN)
1 angle bracket per connection 2 angle brackets per connection
Load
duration Rik | Rz k = Rk Rk I Rox = 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
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 Ry for 1 angle bracket connection, if the purlin or column is prevented from rotation, consider the value as

the half of the one given for two brackets.
Requirement for the bolts — see declaration under table D35-4
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Annex D36 — E6/2.5

Product Name:

Alternative name

Product Name
UK

France

Denmark

Germany

E6/2.5

Drawing:
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Option: round hole or oblon
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Figure D36-1: E6/2.5

g hole

Standard material : S250GD + Z275 according to EN 10346
Or stainless steel according to clause I1-1

Nail pattern:
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o 4 & + . 4 + . .
R + e R
+ 4+ . + . 4+ + .
[ [ i [ (]
S R
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Figure D36-2 : E6/2.5 nails pattern

A — Beam to beam connection — Partial nailing
B — Beam to beam and Post to beam connection

— Full nailing

C — Beam to rigid and Post to rigid support

connection




Page 209 of 320 of European Technical Assessment no. ETA-06/0106, issued on 2016-012-06

Modified characteristic capacities

Table D36-1 E6/2.5 - timber to timber connection — 1 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 Rk | R2k = Rk R« | R2k = 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)
P 1,2 2,1 15 2,9
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 15 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< 223 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> 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, consider the value as the half of the one given for two brackets.
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Table D36-2

E6/2.5 - timber to timber connection — 2 brackets

Beam to beam connection - Characteristic capacity per connection (kN)

Number of fasteners Rk Rax
Joist Support 4.0x35 | 4.0x40 | 4.0x50 | 4.0x60 | 4.0x35 | 4.0x40 | 4.0x50 | 4.0x60
2 x 11 nails 2 x 6 nails 5,5 6,3 7,2 7,6 9,4 10,3 12,5 13,3

Connector nail according to ETA-04/0013

Table D36-3

E6/2.5 - post to beam connection

Column to beam connection
Nailing 8+6 dified ch Lo ) ) K
(bottom row of nails in vertical flap disregarded for Modified characteristic capacity per connection (kN)
R11)
1 angle bracket per connection 2 angle brackets per connection
Load
duration Rk I Rok = Rak R« I Rok = R3k
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)
finmm;
Note: For Ry for 1 angle bracket connection, if the purlin or column is prevented from rotation, consider the value as

the half of the one given for two brackets.
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Table D36-4 E6/2.5 - timber to rigid support connection
Beam to rigid connection, Nailing 11+1 bolt (fig D36-2)

1 angle bracket per connection
Load
duration Ry Rz k= Ray
Connector nail according to ETA-04/0013:
40x35 | 4,060 4 0x35 4 0x60
P 0.6 1.2
"I
L 0.7 1.4
min of :
| 1497 (f+28) 0.8 1.7
20567 F
5 0.9 1.9
I 1.1 22
'f inmm

Note: For Ryik for 1 angle bracket connection, if the purlin or column is prevented from rotation, consider the value as
the half of the one given for two brackets.



Page 212 of 320 of European Technical Assessment no. ETA-06/0106, issued on 2016-012-06
Table D36-4a : E6/2.5 - timber to rigid support connection — 2 angle brackets

Beam to rigid support connection - Characteristic capacity per connection (kN)

Number of fasteners Rk Rai*
Joist Support 4.0x35 | 4.0x40 | 4.0x50 | 4.0x60 | 4.0x35 | 4.0x40 | 4.0x50 | 4.0x60
2x11nails | 2x1bolt @10 12,6 12,6 12,6 12,6 5,7 6,5 8,1 9,0

*only available for a connection in a round hole, not with the version with oblong hole

E6/2,5 connection with 1 angle brackets
factor: for Fy for Fy3 for Fy4 for Fs
Kax (f+41,5)/8 1,87 - -
Kiat - 1,00 - -
E6/2,5 connection with 2 angle brackets
factor: forFy |forFys | for Fass bolt1 for Fass, boit 2
Kax 1,02 0,93 - -
Kiat - 0,50 - -

For each bolt it’s needed to check: Ryoit,d jateral 2 Kiat X Fi,d ; Roolt,d,axial 2 Kax X Fig; and also the combination
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Table D36-5 E6/2.5 - Post to rigid support connection

Column to rigid support connection
Nailing 8+1 bolt Modified characteristic capacity per
(bottom row of nails in vertical flap disregarded for connection (kN)
R11
1 angle bracket per connection 2 angle brackets per connection
Load
duration Rk I Ro,k = Rak Rk | Ro,k = 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
finmm

Note: For Ry for 1 angle bracket connection, if the purlin or column is prevented from rotation, consider the value as
the half of the one given for two brackets.
Requirement for the bolts — see declaration under table D36-4
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Annex D37 — E7/2.5

Product Name:

Alternative name

Product Name

UK France Denmark Germany
E7/2.5 -- -- -- --
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Option: round hole or oblong hole
Figure D37-1: E7/2.5
Material:

Standard material : S250GD + Z275 according to EN 10346
Or stainless steel according to clause I1-1

Nail pattern:
S + -+ + -
+ b & + - &+ Figure D37-2 : E7/2.5 nails pattern
4 4 4 4+ 4+ . 4 A — Beam to beam connection — Partial nailing
+ {,9¢ " % + N @ + BI;ulﬁer?;ri]I;(r?gbeam and Post to beam connection
+ ot + v+ + o+ C - Beam to rigid and Post to rigid support
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Modified characteristic capacities:

Table D37-1 E7/2.5 - timber to timber connection — 1 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 Ruk | Re.k = Rauk Ruk | Rk = 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<92,8 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<223 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> 22,3 f> 10,5
20,5/ (f+1) | 20,5/ (f+1) 20,5/ (f+1) | 20,5/ (f+1)
finmm
Note: For Ry, if the purlin is prevented from rotation, consider the value as the half of the one given for two brackets.
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Table D37-2 E7/2.5 - timber to timber connection — 2 angle brackets

Beam to beam connection - Characteristic capacity per connection (kN)

Number of fasteners Rk Rax
Joist Support 4.0x35 | 4.0x40 | 4.0x50 | 4.0x60 | 4.0x35 | 4.0x40 | 4.0x50 | 4.0x60
2 x 6 nails 2 x 4 nails 2,4 2,8 4,6 4,9 4,3 4,7 7,9 8,5
2x 13 nails | 2x6 nails 5,5 6,3 7,2 7,6 10,0 10,9 13,3 14,2

Connector nail according to ETA-04/0013
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Table D37-3 E7/2.5 - Post to beam connection
Column to beam connection
Nailing 10+6 Modified ch teristi it i 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 Rik I Rok = Rak Rik I Ra.k = 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) | 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> 139
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)
finmm
Note: For Ry« for 1 angle bracket connection, if the purlin or column is prevented from rotation, consider the value as

the half of the one given for two brackets
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Table D37-4 E7/2.5 - timber to rigid support connection (1 angle bracket / 2 angle bracket per connection)

Beam to rigid support connection - Characteristic capacity per connection (kN)
Number of fasteners Rk Ra*

Joist Support 4.0x35 | 4.0x40 | 4.0x50 | 4.0x60 | 4.0x35 | 4.0x40 | 4.0x50 | 4.0x60
1x13 nails | 1x1 bolt @10 19,2 / ((f+28)XKmod) 10 | 11 18 | 20
2x13nails | 2x1ibolt@10 | 127 | 127 | 127 | 127 | 57 | 65 | 81 | 90

finmm

*only available for a connection in a round hole, not with the version with oblong hole
Note: For Ry for 1 angle bracket connection, if the purlin or column is prevented from rotation, consider the value as
the half of the one given for two brackets.

E7/2,5 connection with 1 angle brackets
factor: for F, for Fa3 for F4 for Fs
Kax (f+41,5)/8 1,87 - -
Kiat - 1,00 - -
E7/2,5 connection with 2 angle brackets
factor: for F1 |for Fo;s | for Fass,bolt1 for Fass, bolt 2
Kax 1,02 0,93 - -
Kiat - 0,50 - -

For each bolt it’s needed to check: Ryoit,d jateral 2 Kiat X Fi,d ; Roolt,d,axial 2 Kax X Fig; and also the combination
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Table D37-5 E7/2.5 - Post to rigid support connection

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 Rk I R2kx = Rak Rk 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< 23,4
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

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

fin mm

Note: For Ryik for 1 angle bracket connection, if the purlin or column is prevented from rotation, consider the value as
the half of the one given for two brackets.

Requirement for the bolts — see declaration under table D37-4
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Annex D38 — E8/2.5
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Alternative name
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UK France Denmark Germany
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Figure D38-1: E8/2.5

Material:
Standard material : S250GD + Z275 according to EN 10346
Or stainless steel according to clause I1-1

Nail pattern:
4}{]} -+ #@ -+ +$ -+ Figure D38-2 : E8/2.5 nails pattern
+ 4 b 4 o+ + + + A — Beam to beam connection — Partial nailing
B — Beam to beam and Post to beam connection
- e+ + - -+ + - 4 — Full nailing
e {1}4} + @+ - {1}+ C — Beam to rigid and Post to rigid support
connection
4. + + + +
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Modified characteristic capacities:

Table D38-1 E8/2.5 - timber to timber connection — 1 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 Ruk | Re = Rau Ruk | Rk = 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<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<223 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> 22,3 f> 10,5
20,5/ (f+1) | 20,5/ (f+1) 20,5/ (f+1) | 20,5/ (f+1)
finmm
Note: For Ry, if the purlin is prevented from rotation, consider the value as the half of the one given for two brackets.
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Table D38-2

E8/2.5 - timber to timber connection —2 angle brackets (partial- / full nailing)

Beam to beam connection - Characteristic capacity per connection (kN)

Number of fasteners Rk Rax
Joist Support 4.0x35 | 4.0x40 | 4.0x50 | 4.0x60 | 4.0x35 | 4.0x40 | 4.0x50 | 4.0x60
2 x 6 nails 2 x 4 nails 2,4 2,8 4,1 4,3 4,3 4,7 8,0 8,5
2x13nails | 2x6 nails 5,5 6,3 7,2 7,6 10,0 10,9 13,3 14,2

Connector nail according to ETA-04/0013
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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 R1k I Rok = Rak R1k I 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< 65,9 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 33 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)
I 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)
fin mm
Note: For Ry for 1 angle bracket connection, if the purlin or column is prevented from rotation, consider the value as

the half of the one given for two brackets
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Table D38-4

E8/2.5 - timber to rigid support connection (1 angle bracket / 2 angle bracket per connection)

Beam to rigid support connection - Characteristic capacity per connection (kN)

Number of fasteners Rk Rai*
Joist Support 4.0x35 | 4.0x40 | 4.0x50 | 4.0x60 | 4.0x35 | 4.0x40 | 4.0x50 | 4.0x60
1x 13 nails | 1x1bolt @10 19,2 / ((f+28)XKmod) 10 | 11 | 18 | 20
2x13nails | 2x1bolt@10 | 127 | 127 | 127 [ 127 | 57 | 65 | 81 | 90
finmm

*only available for a connection in a round hole, not with the version with oblong hole

Note: For Ry for 1 angle bracket connection, if the purlin or column is prevented from rotation, consider the value as

the half of the one given for two brackets.

E8/2,5 connection with 1 angle brackets

factor: for F, for Fa3 for F4 for Fs
Kax (f+41,5)/8 1,87 - -
Kiat - 1,00 - -

E8/2,5 connection with 2 angle brackets

factor: for F1 |for Fys for Fass, bolt 1 for Fass, bolt 2
K ax 1,02 0,93 - -
Kiat - 0,50 - -

For each bolt it’s needed to check: Rpoit,d lateral 2 Kiat X Fi,d ; Rbolt,d.axial 2 Kax X Fig; and also the combination
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Table D38-5 E8/2.5 - Post to rigid support connection

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

1 angle bracket per connection 2 angle brackets per connection
Load
duration Rk I R2k = Rak Rk | R2k = 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< 23,4
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

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

fin mm

Note: For Ry for 1 angle bracket connection, if the purlin or column is prevented from rotation, consider the value as
the half of the one given for two brackets.

Requirement for the bolts — see declaration under table D38-4
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Annex D39 — E14/2
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Figure D39-1: E14/2
Material:

Standard material : S250GD + Z275 according to EN 10346
Or stainless steel according to clause I1-1

Nail pattern:
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° 1 8 5 | g Figure D39-2 : E14/2 nails pattern
* + /] * + d \# f* 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 R« I Rok = Ra R« | R« = 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< 65,3 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<445 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)
S 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<87
37/(f+39) | 75/ (f+39)
I 2,9 5,3 4,5 9,2 5,9 10,7
f> 19,2 f> 8,7
13,1/ (f+ 1) 13,1/ (f+ 1)
fin mm
Note: For Ryk for 1 angle bracket connection, if the purlin or column is prevented from rotation, consider the value as

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 | RZ,k = R3,k R]_’k | RZ,k = Rg,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
fin mm

Note: For Ryik for 1 angle bracket connection, if the purlin or column is prevented from rotation, consider the value as
the half of the one given for two brackets.

E14/2 connection with 1 angle brackets

factor: for Fy for Fy3 for Fy for Fs
Kax (f+33)/9 1,04 - -
Kiat - 1,00 - -

E14/2 connection with 2 angle brackets

factor: forF1 |for Fys | for Fass boit1 for Fass, boit 2
Kax 0,99 0,52 - -
Kiat - 0,50 - -

For each bolt it’s needed to check: Ruoit,d jateral 2 Kiat X Fi,d ; Roolt,daxial 2 Kax X Fig; and also the combination
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Standard material : S250GD + Z275 according to EN 10346
Or stainless steel according to clause I1-1

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 connection




Page 230 of 320 of European Technical Assessment no. ETA-06/0106, issued on 2016-012-06
Modified characteristic capacities:

Table D40-1 E17/2 - timber to timber connection — 1 angle bracket

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 | Rok = Rak I Rz k = 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 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< 445 f< 16,9
23/ (f+39) | 47/(f+39) 23/ (f+39) 47/ (f+39)
L 1,4 2,7 2,4 4,1
f> 44,5 f> 16,9 f> 445 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 5,3
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)
finmm
Note: For Ry, if the purlin is prevented from rotation, consider the value as the half of the one given for two brackets
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Table D40-2 E17/2 - timber to timber connection — 2 brackets (partial- / full nailing)

Beam to beam connection - Characteristic capacity per connection (kN)

Number of fasteners Rik Rz

Joist Support | 4.0x35 | 4.0x40 | 4.0x50 | 4.0x60 | 4.0x35 | 4.0x40 | 4.0x50 | 4.0x60

2x6nails | 2x4nails | 4,1 4,7 7,5 8,3 4,3 4,7 7,3 7,8

2 x 15 nails | 2 x4 nails 4,9 5,6 6,7 7,4 8,2 9,0 10,9 11,6

Connector nail according to ETA-04/0013
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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 Rik I Rok = Raxk 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< 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 33 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)
fin mm

Note:

the half of the one given for two brackets

For Ry for 1 angle bracket connection, if the purlin or column is prevented from rotation, consider the value as
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Table D40-4 E17/2 - beam to rigid support connection (1 angle bracket / 2 angle bracket per connection)

Beam to rigid support connection - Characteristic capacity per connection (kN)
Number of fasteners Ry Rz
Joist Support | 4.0x35 | 4.0x40 | 4.0x50 | 4.0x60 | 4.0x35 | 4.0x40 | 4.0x50 | 4.0x60
1x 15 nails | 1x1bolt @10 |  Min of: 26,5/((f+17)xkmod) ; 1,7 | 20 | 31 | 35
11,3/(f X Kmod)
2 x15nails | 2x 1 bolt @10 15,2 /Kmod 5,8 6,6 8,3 9,4
fin mm

Note: For Ryk for 1 angle bracket connection, if the purlin or column is prevented from rotation, consider the value as
the half of the one given for two brackets.

E17/2 connection with 1 angle brackets

factor: for Fy for Fy3 for Fs4 for Fs
Kax (f+33)/9 1,82 - -
Kiat - 1,00 - -

E17/2 connection with 2 angle brackets

factor: forFy |forFys | for Fass bolt1 for Fass, boit 2
Kax 0,99 0,91 - -
Kiat - 0,50 - -

For each bolt it’s needed to check: Ryoit,d jateral 2 Kiat X Fi,d ; Roolt,d,axial 2 Kax X Fig; and also the combination
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Table D40-5 E17/2 - post to rigid support connection

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 Ri1 k | Rok = Rak Ri1 k | 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 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 5,1
I 1,9 3,1 11,2 14,2 3,8 6,2
fin mm

Note: For Ry for 1 angle bracket connection, if the purlin or column is prevented from rotation, consider the value as
the half of the one given for two brackets.
Requirement for the bolts — see declaration under table D40-4
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Annex D41 — E18/2.5

Product Name:

Alternative name

Product Name
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Material:

Standard material : S250GD + Z275 according to EN 10346
Or stainless steel according to clause I1-1

Nail pattern:
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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 connection
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Modified characteristic capacities:

Table D41-1 E18/2.5 - timber to timber connection — 1 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 R1« I Rox = R3 Ry« | 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<5720,9 f<523 f< 5721 f< 52,3
20/ (f+39) | 40/(f+39) 20/ (f+39) 40/ (f+39)
P 1,5 2,7 2,4 4,3
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 3,1 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 35 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< 231 f< 73,7 f<231
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)
fin mm
Note: For Ry, if the purlin is prevented from rotation, consider the value as the half of the one given for two brackets
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Table D41-2 E18/2.5 - timber to timber connection — 2 angle brackets (partial- / full nailing)
Beam to beam connection - Characteristic capacity per connection (kN)
Number of fasteners Rk Rax
Joist Support 4.0x35 | 4.0x40 | 4.0x50 | 4.0x60 | 4.0x35 | 4.0x40 | 4.0x50 | 4.0x60
4,1 4,8 7,5 8,3 5,0 5,4 8,2 8,9
2x15nails | 2x4nails | 4,88 5,62 6,66 7,38 8,2 8,9 10,8 11,6

Connector nail according to ETA-04/0013

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 Rk Rok = Rak Rk I 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> 235,5 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< 326 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)
finmm
Note: For Ry k for 1 angle bracket connection, if the purlin or column is prevented from rotation, consider the value as

the half of the one given for two brackets.
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Table D41-4 E18/2.5 — beam to rigid support connection (1 angle bracket / 2 angle bracket per connection)

Beam to rigid support connection - Characteristic capacity per connection (kN)
Number of fasteners Rk Rk
Joist Support | 4.0x35 | 4.0x40 | 4.0x50 | 4.0x60 | 4.0x35 | 4.0x40 | 4.0x50 | 4.0x60
1x15nails | 1x1bolt @10 min of: 56,6/((f+18)xkmod) ; 3,0 3,5 5,6 6,3
17/(f X Kmod)
2x15nails | 2x1bolt@10 | 205 | 205 | 205 [ 205 | 81 | 93 | 116 | 131

finmm
Note: For Ry for 1 angle bracket connection, if the purlin or column is prevented from rotation, consider the value as
the half of the one given for two brackets.

E18/2,5 connection with 1 angle brackets
factor: for F, for Fa3 for F4 for Fs
Kax (f+33,5)/9 1,82 -
Kiat - 1,00 -
E18/2,5 connection with 2 angle brackets
factor: for F1 |for Fys for Fass, bolt 1 for Fass, bolt 2
K ax 0,98 0,91 - -
Kiat - 0,50 - -

For each bolt it’s needed to check: Rpoit,d lateral 2 Kiat X Fi,d ; Rboltd.axial 2 Kax X Fig; and also the combination
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Table D41-5 E18/2.5 — Post to rigid support connection

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 R1 k | Rz k = Rak R1 k | Rz k = 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 31 6,3
I 1,8 3,8 11,0 19,3 3,7 7,7

fin mm

Note: For Ryk for 1 angle bracket connection, if the purlin or column is prevented from rotation, consider the value as
the half of the one given for two brackets.

Requirement for the bolts — see declaration under table D41-4
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Annex D42 — E19/3
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Material:

Standard material : S250GD + Z275 according to EN 10346
Or stainless steel according to clause 11-1

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 connection
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Modified characteristic capacities:

Table D42-1 E19/3 - timber to timber connection — 1 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 R1 k I Ry« = Rak Ri1« | 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< 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 57
f> 64,1 f> 64,1
34,6/ (f+2) 34,6/ (f+2)
f< 475 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)
| 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)
finmm
Note: For Ry, if the purlin is prevented from rotation, consider the value as the half of the one given for two brackets.
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Table D42-2

E19/3 - timber to timber connection — 2 brackets (partial- / full nailing)

Beam to beam connection - Characteristic capacity per connection (kN)

Number of fasteners

R1,k Rz,k
Joist Support 4.0x35 | 4.0x40 | 4.0x50 | 4.0x60 | 4.0x35 | 4.0x40 | 4.0x50 | 4.0x60
4,1 4,8 7,5 8,3 5,0 5,4 8,2 8,9
2x15nails | 2 x4 nails 4,9 5,6 6,7 7,4 8,1 8,8 10,7 11,5

Connector nail according to ETA-04/0013

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 R1 I Rox = Rak R1 I 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<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< 239
37/(f+40) | 75/ (f+40)
I 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)
fin mm
Note: For Ry for 1 angle bracket connection, if the purlin or column is prevented from rotation, consider the value as

the half of the one given for two brackets.
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Table D42-4 E19/3 - Beam to rigid support connection (1 angle bracket / 2 angle bracket per connection)

Beam to rigid support connection - Characteristic capacity per connection (kN)
Number of fasteners Rk Rax
Joist Support | 4.0x35 | 4.0x40 | 4.0x50 | 4.0x60 | 4.0x35 | 4.0x40 | 4.0x50 | 4.0x60
1x15nails | 1x1 bolt @10 min of: 65,6/((f+18)xkmod) ; 3,0 3,4 5,5 6,2
25,5/(f X Kmod)
2x15nails | 2x1bolt @10 | 281 | 281 | 281 | 281 | 81 | 92 | 116 | 13,0

finmm
Note: For Ry for 1 angle bracket connection, if the purlin or column is prevented from rotation, consider the value as
the half of the one given for two brackets.

E19/3 connection with 1 angle brackets

factor: for F, for Fa3 for F4 for Fs
Kax (f+34)/9 1,82 - -
Kiat - 1,00 - -

E19/3 connection with 2 angle brackets

factor: for F1 |for Fys for Fass, bolt 1 for Fass, bolt 2
K ax 0,99 0,91 - -
Kiat - 0,50 - -

For each bolt it’s needed to check: Rpoit,d lateral 2 Kiat X Fi,d ; Rbolt d.axial 2 Kax X Fig; and also the combination



Page 244 of 320 of European Technical Assessment no. ETA-06/0106, issued on 2016-012-06

Table D42-5 E19/3 — Post to rigid support connection

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 Rl,k | Rgvk = R3,k Rl,k | Rz,k = Rg'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 4,0%x60
min of :
P 176/f 1,7 3,2 6,0 11,5 35 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 |e56/(f+18)| 2,3 4,3 8,0 15,4 4,7 8,6

65,6/(f+18)
25,5/ f

min of :

S 2551/t 2,6 4,8 9,0 17,3 53 9,7
65,6/(f+18)

min of :

| 25,5/ f 3,2 5,9 11,0 19,1 6,5 11,8
65,6/(f+18)

fin mm

Note: For Ryik for 1 angle bracket connection, if the purlin or column is prevented from rotation, consider the value as
the half of the one given for two brackets.

Requirement for the bolts — see declaration under table D42-4
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Annex D43 — ADR6090
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Alternative name

Product Name

UK France Denmark Germany
ADRG6090 -- - -- -
Drawing: N -
T [ %
25/ 40
1 et
Y ) “
5’4’(7-,7"*—.;47;77 g1p
o . & a
o ‘\[/
[10] 20 | 20 |10
Figure D43-1: ADR6090
Material:

Standard material: S250GD + Z275 according to EN 10346
Or stainless steel according to clause 11-1

Nail pattern:
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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 Modified characteristic capacity per
Nailing 3+3 (fig. D43-2 A) connection (kN)
1 angle bracket per connection 2 angle brackets per connection
Load
duration R,k I Raok = Rak Rk I Rok = Rak
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 / /
35/ (f+50)

fin mm




Page 247 of 320 of European Technical Assessment no. ETA-06/0106, issued on 2016-012-06

Table D43-2

ADRG6090 - beam to rigid support connection — 1 and 2 angle bracket

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

characteristic capacity per connection (kN)

1 angle bracket per
connection

2 angle bracket per
connection

Rik

Rik

Fastened on a

CNAA4,0 x 40 and 4,0x60

CNAA4,0 x 40 and 4,0x60

min of;: min of:
86,5 / ((f+22)xKmod) '
concrete structure 35 / ((+8)*Kmod) 15,7
8,9 9,9 / kmod
min of;: min of:
75 I ((f+22)xKmod) '
Leigth weight concrete 145
or masonry structure 35/ ((f+8)*Kmod) '
8,3 9,1 / kmod
for bolt: factor Kkax (f+23) /10 0,92

finmm

For each bolt it’s needed to check: Rboitd,axial = Kax X Fid
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Annex D44 — ADR6035

Product Name:

Alternative name

Product Name
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Figure D44-1: ADR6035
Material:

Standard material : S250GD + Z275 according to EN 10346
Or stainless steel according to clause I1-1

Nail pattern:

Figure D44-2 : ADR6090 nail pattern
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Characteristic capacities:

Table D44-1 ADRG6035 — steel strap to rigid support connection

Modified characteristic
capacity per connection

Steel strap to rigid (kN)
support connection 1 angle bracket per
connection
R1k
Fastened on a: 1 x M10 Bolt
Concrete structure 5,2 [ Kmod

Leigth weight concrete

or masonry structure 4,0 / Kmod

for bolt: factor Kkax 2,2

For each bolt it’s needed to check: Rboit,daxial = Kax X Fid
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Annex D45 — ABAI105

Product Name:

Alternative name

Product Name
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Figure D45-1: ABAI105
Material:

S250GD + Z275 according to EN 10346
Polyurethane Sylomer SR220



Page 251 of 320 of European Technical Assessment no. ETA-06/0106, issued on 2016-012-06
Nail pattern:

® O ©
) ® () Figure D45-2. ABAI105 nail pattern
8 x CNA4,0x60 (or CSA5,0x50) to wall
® o © 3 x SDS25600 to floor
O O
[ ‘ ‘ ]
v J

o0
‘

Characteristic capacities:

Table D45-1 ABAI105 — CLT wall to floor connection; characteristic values

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

Rk Rz k/Rs k Rak Rsx
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 connection; ultimate limit state values

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

R:Lu R2,u/R3,u R4,u RS,u

ultimate limit

state Riu [kN] 7.9 5.9 7.3 5.4

Ultimate limit state values shall only be used under rare disaster situations, e.g. disproportionate collapse, vehicle impact,
etc...To evaluate the connected displacements, the slip modulus from table D45-1 can be used.
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Annex D46

- AG922

Product Name:

Product Name

Alternative name

UK France Denmark Germany
AG922 - - - -
7,5 25 20 20 20 20 20 2.5
ing: - - I
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Figure D46-1: AG922
Material:

Standard material : S250GD + Z275 according to EN 10346
Or stainless steel according to clause I1-1

Nail pattern:

*« O & & O

* o * O Ll o L4

*« O & & O

* (o) * O - Q L]

®« O # & O @

. < - o L] el L4

®« O # & O @

L] el L (¢} L] (el L]

[i [
SRS

o] <

*® O & @& O &

©

o
o

oo

1l
o

oo

(e}

[+
<

o o o 0 o ©

A

B

A - Beam to beam connection
B - Beam to rigid support connection
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C — Post to beam connection
D — Post to rigid support connection

Figure D46-2: AG922 nail pattern



Page 253 of 320 of European Technical Assessment no. ETA-06/0106, issued on 2016-012-06

Characteristic capacities:

Table D46-1 AG922 — Beam to beam connection — 2 angle brackets

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. Nail pattern according to figure D46-2 A

Rk R2 k/R3k
Characteristic
value Rk [kN] 18,5 29,5
Slip modulus 55 415
Kser (KN/mm) ’ '
Table D46-2

AG922 — Beam to rigid support connection — 2 angle brackets

2 Angle Brackets AG922

Beam to rigid support connection
Characteristic capacity for two AG922

16 CNA nails in the vertical flange / 2 anchor bolts @12 in the
horinzontal flange. Nail pattern according to figure D46-2 B

Rak R2 k/Rs k
CNA4,0x35 - 41,9
CNA4,0x50 30,6 48,2
Slip modulus Kser (kN/mm)
CNA4,0x35 - 7,2
CNA4,0x50 5,6 6,55

Table D46-3 AG922 — Post to beam connection — 2 angle brackets

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. Nail pattern according to figure D46-2 C

Rk R2 x/R3 k
characteristic

1 -
value Rk [KN] 9.5
Slip modulus

3,18 -
Kser (KN/mm)
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Table D46-4 AG922 — Post to rigid support connection — 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. Nail pattern according to figure D46-2 D

Rk R2 k/R3k
characteristic
37,5 --
value Rk [KN] '
Slip modulus 10.50
Kser (KN/mm) '

Table D46-5 AG922 — Beam to post connection — 1 angle bracket

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
22,6

value Rk [KN]

Slip modulus
3,67

Kser (KN/mm)

12 nails @4.0x50 in the longest flange

13 nails @4.0x50 in the shortest flange

<\

Post




Page 255 of 320 of European Technical Assessment no. ETA-06/0106, issued on 2016-012-06

Table D46-6 AG922 — Beam to rigid support connection — 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

R1k

characteristic
value Rk [kN] 24,8

Slip modulus
3,71

Kser (KN/mm)

12 nails @4.0x50 in the longest flange

2 anchors @12 in the shortest flange

To table D46-2:

The bolt group must be able
to resist to

F2.4[kN]
My r2,d=F2,4x27mm [KNmm]

My,r2,d=F2,:x70mm [kNmm]

| &
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To table D46-2, D46-4, D46-6

AG922 | Connection with 2 Angle Brackets |  Connection with 1 Angle
Bracket
For Fq
Factor: For F For F
cor ' Fros (to table D46-6)
Kax 0,75 - 1
Kiat - See description 1

For each bolt-pair it’s needed to check: Rooitd,ateral = Kiat X Fid ; Roolt,d,axial 2 Kax X Fig; and also the combination
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Annex D47 — ABR10525

Product Name:

Alternative name
Product Name
UK France Denmark Germany
ABR10525 -- - - -
ABR10525S -- - - -
ABR10525S2 - - - -
Drawing:
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Figure D47-1: ABR10525
Material:

Standard material: S350GD + Z275 according to EN 10346
Or stainless steel according to clause 11-1
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Nail pattern:

Beam to beam connection

2
i

Figure D47-2
10 nails in vertical flap
14 nails in horizontal flap
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Figure D47-3
6 nails in vertical flap
6 nails in horizontal flap

Beam to steel (6 mm S355) connection
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Figure D47-4

10 CNA4,0x60 nails in vertical flap
4 PDPA-75 nails in the horizontal flap

beam to column
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Figure D47-5

14 nails in vertical flap
6 nails in the horizontal flap
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Modified characteristic capacities:

Table D47-1

ABR10525 — Beam to beam connection — 2 angle brackets

2 ABR10525
per connection

Modified characteristic capacity per connection (kN)

Load Rk Rok = Rak Rk = Rsk
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
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 fia.
D47-2 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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ABR10525 — Beam to beam connection — 1 angle bracket

Table D47-2

1 Angle Bracket
ABR10525
per connection

Modified characteristic capacity per connection (kN)

Rl,k Ry = R3,k I RA,k I Rs
Load JConnector 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< 25: | f<27: | f<33: e<26:8,0 | e<25:88 | e<22:11,3 e< 60: e<58: e<55:
221 249 358 26<es< 115: | 25<es< 123:| 22<es< 156: 64 7 129
f+75 f+75 f+75 211 220 254 83-e 83-e 83-e
P 32 36 5.9 e e e 60<e< 2,40-b-32: | 58<e< 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
f€27: | f<29: | f<35: e<23:9,4 [e<22:10,3| e<20:13,2 e<59: es57: es 54:
244 276 404 23<e<121:| 22<e< 130:| 20<e< 172: 75 920 150
f+75 | f+75 | f+75 218 228 268 83-e 83-e 83-e
L 38 43 6.9 e e e 59<e< 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 53
f>27: | £>29: | £>35: 70 84 140 e>2,26-b-30: e>2,11-b-26: e>1,74:b-14:
64 7 129 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: e<53:
267 303 450 21<e< 128:| 20<e< 139:| 19<es< 146: 86 103 172
f+75 f+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 7.9 e>128: e>139: 146<e< 213: 3,4 3,9 5,9
8+10 f>29: | £>31: | f>36: 80 96 2198 e>2,15:hb-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 e<57: e<55: e<53:
290 331 496 19<e=< 135:| 19<e< 147:( 17<es< 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: | £>35: 920 108 2198 e>2,05:b-28: e>1,91:b-23: e>1,59:b-11:
83 929 159 e-82,5 e-82,5 e-32,5 7,7-b-388 8,2:b-428 10,3:-b-585
f f f e>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
f+75 | f+75 | f+75 247 263 325 83-e 83-e 83-e
| 5.9 67 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.
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Characteristic capacities:

Table D47-3 ABR10525 — Beam to beam connection — 2 angle bracket
characteristic capacity in [kN]
2 Angle Brackets Rik | Ra3 k Rass k
ABR10525 connector nails according ETA-04/0013
nailing 4,0x35 (4,0x40 |4,0x60 [4,0x35 (4,0x40 |(4,0x60 4,0x35 4,0x40 4,0x60
a=6,8 a=7,1 a=8,3
y=10,1 y=11,7 y=17,8
partial nailing: 480 570 9,50 9,7 10,6 14,3
vertical:6 nails a ><b+907
+ kmodoy75 kmod
horizontal 6 nails min e
see fig D47-3 y
0,2
kmod
e and fin [mm]; b = the width of the timber in [mm]
Table D47-4 ABR10525 — Beam to beam connection — 1 angle bracket
characteristic capacity in [kN]
1 Angle Bracket Ry | Raizk | Rax | Rs k
ABR10525 connector nails according ETA-04/0013
nailing 4,0x35 [4,0x40 ([4,0x60 ]4,0x35 4,0x40 4,0x60 |4,0x35 4,0x40 4,0x60 4,0x35 4,0x40 4,0x60
a=224 | a=249 | a=350 a=3,4 a=3,7 a=4,7 a=6,9 a=7,2 a=8,3
y=107 | y=129 | y=214 y=228 y=238 y=278 y=354 y=384 y=503
z=100 z=120 z=200 z=3,9 z=4,4 72=6,6
partial nailing: a a b
o X0 -
vertical:6 nails (f +73ka034 a y
' . y k.o x(e-83)
horizontal 6 nails | iy 49 >3 72 mt k%75 e min med
see fig. D47-3 f mod ;
159 _z
: e —825 k 0,2
Ko only for CNA4,0x60 max: 22/(e-32,5) mod

e and f in [mm]; b = the width of the timber in [mm]

Table D47-5 2 angle brackets ABR10525, timber beam to 6 mm steel beam connection — connector nails + PAT pinss

R
2 Angle Brackets ABR10525 Characteristic capacity T
per connection per connection [KN] | |
- iTimber Beam | % i
Nailing Rk | TR |
10 CNA4,0x60 + 4 PDPA-75 153 | ] |
See fig. D47-4 ’ i |
Connector nails according to ETA-04/0013 \:l
6 mm Steel
Table D47-6 1 angle brackets ABR10525, beam to column
modified characteristic capacity per connection [kN] F
1
R1k R2k - iT ’

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

Nailing 6+14

see fig. Da7-5 | 137 | 183 15 25
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Annex D48 — ABR7015

Product Name:

Alternative name

Product Name
UK France Denmark Germany

ABR7015 - - - -

ABR7015S - -- -- -

ABR7015S2 -- - - -

Drawing:

13 13_215_75

70

Figure D48-1: ABR7015
Material:
Standard material: S350GD + Z275 according to EN 10346
Or stainless steel according to clause 11-1

Nail pattern:
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Figure D48-2: ABR7015 nail pattern



Page 264 of 320 of European Technical Assessment no. ETA-06/0106, issued on 2016-012-06

Modified characteristic capacities:

Table D48-1

ABR7015 — Beam to beam connection — 2 angle brackets

2 ABR7015

per connection

Modified characteristic capacity per connection (kN)

Load Rk Rok =Rk Rak =Rsy
Nailing f —ton Connector nail according to ETA-04/0013
4,0x35 (4,0x40]4,0x35|4,0x40 4 ,0x35 4,0x40
15-b+277 1,8-b+302
3,1 3,7 40 4.4 e e
max 5,0 max 6,0
1,7-b+298 2.1.-b+327
3,6 4.3 47 51 e e
Maximum max 5,8 max 7,0
Nailing 2.0-b+319 2.4.p+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
S 4.7 55 6,0 6,6 e e
max 7,5 max 9,0
2,7-b+382 3,2:b+428
57 6,7 7,3 8,1 e e
max 9,2 max 11,0

b and e are in mm.
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Table D48-2 ABR7015 — Beam to beam connection — 1 angle bracket
1 Angle Bracket
ABR7015 Modified characteristic capacity per connection (kN)
per connection
Rk | Rax = Rak | Rax | Rs
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 e< 42: e< 42:
75 87 6<e< 220: | 7<es< 102: 38 45
f+60 f+60 38 46 60-e 60-e
p 2.0 2.2 e e 42<e< 0,71-b+21: | 42<e< 0,71-b+21:
e>220: e>102: 2,1 2,5
>27: >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 es<7:7,7 es<42: es<42:
85 98 6<e< 115: 7<e< 71: 44 52
f+60 f+60 44 53 60-e 60-e
L 23 2.6 e e 42<e< 0,71-b+21: | 42<e< 0,71-b+21:
e>115: e>71: 2,4 2,9
>29: >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: es 42:
Maximum 94 110 6<es< 80: 7<es< 58: 50 60
nailing: f+60 f+60 51 61 60-e 60-e
6+8 M 27 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 0,71 b+21: e>0,71.b+21:
fig. D48-2 28 28 e-25 e-25 1,96-b-107 2.35b-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<es< 64: 7<es< 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>b1: 3,1 3,7
>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: es 42:
123 144 6<es< 50: 6<es< 48: 69 82
f+60 f+60 70 73 60-e 60-e
37 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 / ACRL

Product Name:

Alternative name

Product Name
UK France Denmark Germany

ACR7010 - - - -

ACR7012 - - - -

ACR7015 - - - -

ACR9012 - - - -

ACR9015 - - - -

ACR9020 - - - -

ACR10512 -- - - -

ACR10515 - - - -

ACR10520 -- - -- -

ACRL10520 -- -- - -

Added to the name a “S” : the product are produced in stainless steel with over 2% Mo (acid resisting)
Added to the name a “S2”: the product are produced in stainless steel with less than 2% Mo
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Figure D49-3: ACR7015
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Figure D49-5: ACR9015
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Figure D49-8: ACR10515
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Figure D49-9: ACR10520 Figure D49-9a: ACRL10520
Material:
Standard material: S250GD + Z275 according to EN 10346
Or stainless steel according to clause 11-1
Nail pattern:
Timber to timber connection
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Figure D49-10: ACR7010/ACR7012/ACR7015 nail pattern 17 ‘o
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Figure D49-11: ACR9012/ACR9015/ACR9020 nail pattern
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Figure D49-12: ACR10512/ACR10515/ACR10520/ACRL10520 nail pattern

Timber to rigid support connection

Figure D49-13: ACR10520/ACRL10520 Nail pattern 1 (NP1)
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Figure D49-14: ACR10520/ACRL10520 Nail pattern 2 (NP2)

Figure D49-15: ACR10520/ACRL10520 Nail pattern 3 (NP3)
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Characteristic capacities:

Table D49-1

ACR — Beam to beam connection — 2 angle brackets

2 angle brackets per connection

Characteristic capacity per connection [kN]

Nailing
Connector nail according to
ETA-04/0013 Rk Ras3k Rass i
ACR7010 CNA4,0x35 2,2
ACR7012 CNA4,0x35 3,2
CNA4,0x35 3,9
Max‘ir.num 2,13b+165/ky0q”’
”Z'l'gg CNA4,0x40 5,3 5,0 e
ACR7015 See fig. D49-10 max 8,0
3,54b+200/kpog®
CNA4,0x60 8,9 7,3 e
max 13,2
ACR9012 CNA4,0x35 7,9
ACR9015 CNA4,0x35 8,9
CNA4,0x35 9,2
Maximurm 6,7b+369/Kooc”’
”21"1? CNA4,0x40 8,0 9,3 e-107
ACR9020 See fig. D49-11 max 9,7
8b+343 /kyng
CNA4,0x60 13,3 11,9 e-10,7
max 14,5/kmc,do‘15
ACR10512 CNA4,0x35 10,9
ACR10515 CNA4,0x35 13,0
CNA4,0x35 13,4
Maximum 12,70/Kmad” +565/Kmag
nailing CNA4,0x40 10,8 14,5 e-107
ACR10520 10+14 " ooos
ACRL10520 | See fig. D49-12 max 14,1/Kmod
15,6b/K0q +556/Knog
CNA4,0x60 17,9 20,3

e-10,7
max 21,2/kmodo’15

b and e are in mm.
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Table D49-2 ACR - Beam to beam connection — 1 angle bracket
1 anale bracket Characteristic capacity per connection [kN]
8 i Rik | Ras3k | Rak 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 4,2
nailing 51 51 30 49
ACR7015 Sege:g 2,7 4,5 2,5 3,7 koo Koy e e
D49-10 14 14 2,7b+53 4,4b+89
(€-35) kmod (€-35)-Kmod € €
e= e= min of: min of: min of:
1 4,7 1 6,1 58 8,5
Maximum 20 43/kpos™? | 20 6,1 Koo Kmod” >
nailing 50 1,8/Knog”” | 50 2,6/kmoa” s 2,2/Kmog
ACR9020 | 8+10 4 6,7 4,7 6
see fig 75 L,2/kmod” | 75 1,8/Kmoa™” ; 1,5/Kmog il 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/Kmod | 7.2/ (ko> -b-308/knoi”>®) | 8,8/ (Kepas*b-408/K o™ *)
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 81 11,2
Maximum 20 7,2 20 9,2 Koo *® Kmoa”>>
ACR10520| Meiling 50 3,4/kmo¢” | 50 4,9/Kmoa”
10+14 5,4 9 7,3 10,2
ACRL10520| ¢ "o ' ' 2 75 23k | 75 3,3/kmod 137 228
. 0,35 0,3 - -
D49-12 100 1,7/Kpog 100 2,3/kmoa "~ ; 2,3/Kmog 8-e 8-e
125 1,4/Kmod™> | 125 1,9/kmoa™® 5 1,7/Kmod | 12,8/ (Kuar™”-b-630/Kno®) | 15,7/(Kenoe®b-840/k no®*5)
150 1,1/Knod”” | 150 1,4/Kmos” i 1,4/Kmou e-85 e-85

b and e are in mm.

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

|e
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Table D49-3 ACR — Beam to rigid support connection — 2 angle brackets
ACR10520 / ACRL10520 - Timber C24 on rigid support (kN)
R1,k Rz,k
Nailing Type of nails Type of nails
4.0x35 | 4.0x40 | 4.0x50 |4.0x60 |4.0x75 | 4.0x35 |4.0x40 |4.0x50 |4.0x60 | 4.0x75
10 CNA + 2 bolts @10
See fig. D49-14 24.1 27.6 28.5 28.5 28.5 10.8 11.7 14.2 15.1 16
10 CNA + 1 bolts @10
See fig. D49-15 10.1 11.7 15 15 15 6 7 9 10.5 11.7
1 bolt @10 + 2 bolts @10 7 5% i i i i i
See fig. D49-16 )

*In this case the test had shown that the limiting factor is the bolt resistance of connection ACRL to timber. The bolt
resistance must be calculated using the Eurocode 5 §8.2.3 and consider only failure mode (j) and (k).

ACR10520 / ACRL10520 - Timber C24 on rigid support (kN)
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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 EN 10346
Or stainless steel according to clause 11-1



Page 278 of 320 of European Technical Assessment no. ETA-06/0106, issued on 2016-012-06

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 additional securing pins

For a downward force at least the fasteners shown in A,B and D shall be inserted. For an uplift force the
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 cantilevering horizontal timber member fastened to a vertical timber by the
MAXIMUS connector using the fastener pattern shown in figure D50-2. Other spans or loads can be verified by engineering
judgement. The relevant moment to evaluate deflection is stated as: M=q*L2/2

Possible load distributions which have been considered:

H,

q q

LIIL) LITITIIT

T LT

T W

Figure D50-3: MAXIMUS possible load distributions

Modified characteristic capacity:

The strength and stiffness values determined are directly applicable to timber of the strength class C24 and better with the
following dimensions:

The horizontal cantilevered timber member: Depth H; =160mm ; Width B as vertical member(post)

The vertical member: Depth Hy = 220 mm?Y for B<139mm
220mm?Y < Hy, <340 mm for 139<B<159mm
220mm? < H, < 700mm for B>159mm

D : These values may be reduced to 180mm if only downward forces can occur.

Higher depths Hy can be tolerated if a splitting reinforcement designed for at least Fx=8,8kN is applied near the dowel. If the
width B is smaller than 120 mm the characteristic load-carrying capacity can be determined by applying a factor B/120 mm
to the capacities listed in table D50-1.

The characteristic load-carrying capacity gr for a cantilever with a length L = 1200 mm is listed in the table D50-1 below .
The common types of distributed loads have been evaluated also considering the possible positions of distributed 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
| 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 2
L1l
Oblong @9x17 —
®\3$
B 103,2 52,5 _‘
Figure D51-1: AT2

Material:

Standard material: S250GD + Z275 according to EN 10346
Or stainless steel according to clause I1-1
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Nail pattern:

®
D) Figure D51-2
BRANE Full nailing
e l;[ "N\ /ﬁi 10}\ * 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 — 2 angle brackets

2 Angle Brackets per connection
Characteristic capacity per connection (kN)
R1k ‘ R2k=Rsk
Nailing Connector nail according to ETA-04/0013
@4,0x35 @4,0x35
Vertical flap:
4 nails
Honzontgl flap: 53 111
6 nails
See fig. D51-2

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

2 Angle Brackets per connection
Characteristic capacity per connection (kN)
R1k ‘ R2k=Rsk
Nailing Connector nail according to ETA-04/0013
@4,0x35 @4,0x35
Vertical flap:
4 nails
Horizontal flap:
1 anchor &8 45 8.0
See fig. D51-3
AT2 connection with 2 angle brackets
factor: for F, for Fy/3 for Fays, boit 1 for Fays, bolt 2
Kax 0,62 0,35 - -
Kiat - 0,50 - -

For each bolt it’s needed to check: Ryoit,d jateral 2 Kiat X Fi,d ; Roolt,daxial 2 Kax X Fig; and also the combination
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Annex D52 - ABR865

alternative names

Product Name

UK

France

DK D

ABR865

Figure D52-1: Drawings

120

© optional holes

The connected elements shall be free of twisting, so that no rotation occurs.
The flanges of the ABR865 have to be bear full-faced, for the vertical flange is a

10mm allowed.

Table D52-1: Size specification

n/a

Table D52-2: Material specification

max. ~ 10

Material thickness

Material Grades

Coating specification

3

S250 GD according to EN | Pre-galvanized steel min Z275
10326:2004

according to EN10326:2004

Or stainless steel according to clause 11-1

Figure D52-2: Nail/screw pattern

&

| 4
4
J

o

O

The optional holes are only for constructive using of the ABR865.
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Table D52-3: Characteristic capacity

Load direction F;:
Characteristic capacity Rix[kN] = min [tablevalue; 8,48/Kmod]

Riatk [kN]

Raxk [kN] 4 4,5 5 5,0 6 6,5 7 7,5 8 8,5 9
4,0 5,9 6,1 6,1 6,1 6,1 6,1 6,1 6,1 6,1 6,1 6,1
4,5 6,2 6,7 6,8 6,8 6,8 6,8 6,8 6,8 6,8 6,8 6,8
50 6,5 7,0 7,4 7,6 7,6 7,6 7,6 7,6 7,6 7,6 7,6
5,5 6,7 7,2 7,7 8,1 8,4 8,4 8,4 8,4 8,4 8,4 8,4
6,0 6,8 7,4 8,0 8,5 8,9 9,1 9,1 9,1 9,1 9,1 9,1
6,5 7,0 7,6 8,2 8,7 9,2 9,6 9,9 9,9 9,9 9,9 9,9
7,0 7,1 7,8 8,4 9,0 9,5 9,9 10,4 10,6 10,6 10,6 10,6
7,5 7,2 7,9 8,6 9,2 9,7 10,2 10,7 11,1 11,4 11,4 11,4
8,0 7,3 8,0 8,7 9,3 9,9 10,5 11,0 11,4 11,8 12,2 12,2
8,5 7,4 8,1 8,8 9,5 10,1 10,7 11,2 11,7 12,2 12,6 12,9
9,0 7,4 8,2 8,9 9,6 10,3 10,9 11,4 12,0 12,4 12,9 13,3
9,5 7,5 8,3 9,0 9,7 10,4 11,0 11,6 12,2 12,7 13,2 13,6
10,0 7,5 8,3 9,1 9,8 10,5 11,2 11,8 12,4 12,9 13,5 13,9
10,5 7,6 8,4 9,2 9,9 10,6 11,3 12,0 12,6 13,2 13,7 14,1

Load direction F:
Characteristic capacity Ry [kN]

Riatk [KN]

Raxk [KN] 4 4,5 5 5,0 6 6,5 7 7,5 8 8,5 9
4,0 5,96 6,51 7,01 7,47 7,88 8,25 8,25 8,25 8,25 8,25 8,25
4,5 6,11 6,71 7,26 7,77 8,23 8,25
5,0 6,23 6,86 7,45 8,01 8,25
5,5 6,32 6,98 7,61 8,20
6,0 6,39 7,07 7,73 8,25
6,5 6,44 7,15 7,83
7,0 6,49 7,21 7,91
7,5 6,53 7,27 7,98
8,0 6,56 7,31 8,04
8,5 6,58 7,35 8,09
9,0 6,61 7,38 8,13
9,5 6,63 7,40 8,17
10,0 6,64 7,43 8,20
10,5 6,66 7,45 8,22

The tables are based on the characteristic capacities of the used screws with Rya: k for the lateral (shear) capacity, and Rax for
the axial (tension) capacity.
For blank cells are no higher values given as the last filled cell before in the same column.
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The values for characteristic capacities of the fastener with Riax=4,75kN and Raxk=7,04kN are for connection as described
following with using screws 8,0x120 ASSY Kombi 3.0 according to ETA 11/0190:

a) 16 b) 16
screw 8x120
screw 8x120 T‘L chipboard TT chipboard
o o X cement chipboard
S vj: o cement chipboard 8 “j: &
f ‘H ) - H l r ) . -

&l &l

|

timber C24, width =80mm timber C24, width =80mm

20 80 20
;U;

20 80 20
20 40 |20

Chipboard class P4 according to EN 13986
Cement-bonded particleboard (in drawings named cement chipboard) according to EN 13986

Both layers are connected shear fixed with the timber.



Page 286 of 320 of European Technical Assessment no. ETA-06/0106, issued on 2016-012-06
Annex D53 - ACFET200 / ACFET200PP

Alternative Names
Branch 36 Branch 40 Branch 46 Branch 47

Product Name

ACFET200

ACFET200PP

Figure D53-1: Drawings

!
-

ACFET200

ACFET200PP

Table D53-1: Size specification

Model A B C
ACFET200 49 100 200
ACFET200PP 78 102 200

Table D53-2: Material specification

Material Thickness Material Grades Coating Specification

4,0 5250 to EN 10346:2009 72275

Or stainless steel according to clause I1-1

Table D53-3: Characteristic capacity

Fastener Specification

Characteristic . .
. Vertical displacement (mm)
Type Qty capacity of Connector (KN)
M10 Concrete Screw/Bolt 1 Gk =185 KNmm / (e-5 mm) Uinit = G x (-5 mm)? / 2400

The concrete Screw/Bolt is subjected to a shear force of Fyx = Gk and a tension force of Faxk = Gk x e / 30

«— O

'
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Annex D54 - ANP

Alternative Names

Product Name

Branch 36 Branch 40 Branch 46 Branch 47
ANP
Figure D54-1: Drawings
1) ANP251020100 2) all other ANP-sizes:
ANP2561060
ANP254660
C
£ t
10 10 jli] 10 *_[_i_ 10 10 10 "ﬁ:'
- To | O
Q& & o & (& @
o [:15] & eSS
£3 @] ) 9
p————— -
e A
& o
= £ O
B o O E
B ] O
B £ O
Table D54-1: Size specification
Dimensions [mm]
Model No.
A B C t
ANP 25 10 10 100 100 100 100 2,5
ANP 25101080 100 100 80 2,5
ANP 2510 1060 100 100 60 25
ANP 258 8 100 80 80 100 2,5
ANP 25 8 8 80 80 80 80 25
ANP 25 8 8 60 80 80 60 2,5
ANP 256 6 100 60 60 100 25
ANP 256 6 80 60 60 80 2,5
ANP 25 6 6 60 60 60 60 25
ANP 256 6 50 60 60 50 2,5
ANP 25 10 20 100 100 200 100 2,5
ANP 256 10 60 60 100 60 2,5
ANP 25 4 6 60 40 60 60 25
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Figure D54-2: Nailpattern

1) ANP251020100

ANP2561060
ANP254660
AMNP 25 10 20 100 AMNP 25 & 1060 ANP 25 4 6560
e O @ O » e O e O
® O ® O e O » e O @
e O @ O ® e 0 0 ©
e O @
O 0 0 0 © o 0
e O
0O 0O 0O O
e O »
e O & O ® Only:
e 0O Beam / Beam
® O ® O
e O ®
B o EH o H
5o 0 0 O Beam / Column
+
Beam / Beam
¢« O @ O @ with additional nails marked with cross
(in the 2nd line next to the bending line)
® O ® O
e 0O ® 0O ®
e O ® O
O 0 0 0 ©

Beam / Column
+

Beam / Beam
with additional nails marked with cross
( in the 2nd line next to the bending line)
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2) all other ANP-sizes:

ANF 2510 10 100 ANP 25 1010 80 ANF 25 10 10 &0
® o @ O @ ® O @ O @ O @ .
Bearn [ Column
@ O @ O e O @ e O
@ o @& O @ @ O @ O e O @
Beam / Beam
B o ®H o B o H H o wii addltlenal nalls markad wlih cross
o o o O O o o o o o o o {Ir tha 2nd line ness bz the Banding line)
—— — [—
e o @ O @ ® O @ O a O @
[} o @ O & o @ & O
*® o @& 0O @ ® O @ O e O 9
%] %] o +] o o o ] o
o o o O O o o 0O %] o 0 (4]
ANF 25 8 B 100 ANP 25 8 8 80 AMP2EEA B0
L ' o9 * 9 Bearm / Colurmn
e o @ O @ e o @ 0 a o a2
B o H o ®H o & H o
Beam / Beam
o o o o Q o o o o o o o wlih addlllenal nalls markad wiih cross
——— (r the 2nd line niect b the Banding line)
e o @ O @ @ O @ &} @ 0O a
a o @ 0O a o @ e O
* o @ O @ ® O @ 0 e o @9
o o o o0 o o o o o
AME ZEEB 100 AMNP 25 8 & 8D AMP 25 B 6 60 AMP 256850
® o @ O @ ® O @ O T 0O @ ® O
@ O @ O e O @ e O o @
ANP25EE...
o o o o o0 o O O o o O o a o0 only for
Beam / Beam
e o @ o @ ® O @ o0 e O @ @ O
L] o L] (=] L] o @ L] (=] o @
o o 0 o o0 o o o o o o o Qo o
Ireda: AMP 25 6 B £0 no values have been determined for this reference becauseof the mingr nail distances
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Table D54-2: Material specification

Material Thickness Material Grades Coating Specification

2,5 S250 to EN 10346:2009 72275

Or stainless steel according to clause 11-1

Table D53-3: Characteristic capacity post to beam (connection with two ANP)

Number of Rk (kN) Raszk (kN)
Characteristic o -
Fasteners o Characteristic Capacities
Model No. Capacities

CNA CNA CNA CNA CNA CNA

column | beam | 4 5,40 | 4.0x50 | 4.0x60 | 4.0x40 | 4.0x50 | 4.0x60

ANP 2510 10 100 8 8 6,48 8,30 9,64 9,56 11,80 12,96
ANP 25 10 10 80 6 6 5,46 6,50 7,16 5,96 7,38 8,16
ANP 2510 10 60 5 5 3,88 4,96 6,04 4,90 6,06 6,68
ANP 25 8 8 100 5 8 6,44 8,14 9,74 7,26 8,90 9,66

ANP 25 8 8 80 4 6 5,34 6,60 7,26 5,14 6,42 7,02
ANP 25 8 8 60 3 5 3,88 4,90 5,92 3,16 3,88 4,22
ANP 256 6 100 - - - - - - - -
ANP 256 6 80 - - - - - - - -
ANP 256 6 60 - - - - - - - -
ANP 256 6 50 - - - - - - - -

ANP 25 10 20 100 13 10 7,18 9,56 11,96 11,20 13,74 14,92

ANP 256 10 60 4 5 3,94 5,26 6,58 3,08 3,78 4,10

ANP 25 4 6 60 - - - - - - - -
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Table D53-4: Characteristic capacity beam to beam (connection with two ANP)

Number of Rix (KN); R2/3k (KN)
Fasteners Characteristic Capacities | Characteristic Capacities
Model o. S“ifr’]zo” SuPPOrt] cna | cNa | cnA | CNA | CNA | cCNa
Member | Member 4.0x40 | 4.0x50 | 4.0x60 | 4.0x40 | 4.0x50 | 4.0x60
ANP 25 10 10 100 10 8 6,48 8,30 9,64 11,02 13,64 15,00
ANP 25 10 10 80 8 8 5,46 6,50 7,16 7,76 9,64 10,60
ANP 25 10 10 60 6 5 3,88 4,96 6,04 5,86 7,22 7,88
ANP 25 8 8 100 7 8 6,44 8,14 9,74 9,20 11,46 12,70
ANP 25 8 8 80 6 6 5,34 6,60 7,26 7,28 8,98 9,90
ANP 25 8 8 60 4 5 3,88 4,90 5,92 3,96 4,94 5,54
ANP 256 6 100 5 5 5,9 7,84 9,26 7,96 9,94 11,06
ANP 256 6 80 4 4 5,12 6,28 7,42 6,02 7,50 8,42
ANP 256 6 60 3 3 3,6 4.8 5,70 3,38 4,20 4,68
ANP 256 6 50 2 2 2,82 34 3,96 2,88 3,58 3,96
ANP 25 10 20 100 16 10 7,18 9,56 11,96 13,14 16,14 17,52
ANP 256 10 60 6 5 3,94 5,26 6,58 5,74 7,10 7,70
ANP 25 4 6 60 3 3 3,48 4,64 5,80 3,74 4,68 5,32
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Annex D55 — A-bracket

Alternative Names

Product Name

Branch 36

Branch 40 Branch 46

Branch 47

A21

A23

A33

A88

Figure D55-1: Drawings
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Figure D55-2: Nailpattern

only Full Nailing should be used.

Table D55-1: Size specification

Dimensions [mm]
Model No.
A B C t
A21 38 50,8 35 1,2
A23 38 50,8 70 1,2
A33 74,6 77,8 38 2,5
A88 203,2 | 203,2 51 2,5

A7

sizes A and B: Internal measurements



Page 293 of 320 of European Technical Assessment no. ETA-06/0106, issued on 2016-012-06

Table D55-2: Material specification

type Material Thickness Material Grades Coating Specification
A21; A23 1,2 SS Grade 33 G90
A33; A88 2,5 SS Grade 33 G90
Or stainless steel according to clause I1-1
Characteristic Capacities under vertically upward load (F,)
For the types A21 and A23 the following formula needs to be used: R _ R k mod
Therefore the values R1,k are stated in the table below. 1,d — 1,k X 1,3
H R k R stee
For the types A33 and A88 the following formula needs to be used: Rl d= mlr{(k l)'kpower X ng ; ;_é : J
Therefore the values R1,k + power + Rk,steel are stated in the table below. mod ' '
Characteristic Capacities under horizontal load (F2/3)
R -R % km_Od
For F2/3-horizontal force the following formula needs to be used: 2/3,d 2/3,k 1,3
Therefore the values R2/3,k are stated in the table below.
Characteristic Capacities under horizontal load (F4/5)
k
. . R - R w —mod
For F4/5-horizontal force the following formula needs to be used: 4/5,d 475k 13

Therefore the values for R4/5,k connected with 2 angle brackets and

for R4,k / R5,k connected with 1 angle bracket are stated in the table below.

Supported Memer with a minimum width b;=60mm.
The load capacities R4 are splitten in with and without rotation of purlin.

Table D55-3: Characteristic capacity beam to beam or post to beam (connection with one A-bracket)

Ru (kN) Aol )

T e Ry steel Characteristic

Model No. Characteristic Capacities (kN) Capacities'¥

N3.75x30 | N3.75x75 2 | power N3.75x30 | N3.75x75

A21 0,24 - - - 0,35 -

A23 0,48 - - - 1,09 -
A33 - 1,15 0,25 1,04 - 2,30
A88 - 0,57 1 0,57 - 2,16

[1] - Characteristic Capacities have been determined in accordance w ith EN14358 and are based on C24 timber

[2] - The Characteristic Capacities R1x and Rk connected with smooth shank nails N3.75x75 shall
only be used for short load durations!
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Table D55-4: Characteristic capacity beam to beam or post to beam (connection with one A-bracket)

Rsx (kN) Characteristic Capacities™ Rs (KN) Characteristic Capacities!!
Model No.
N3.75x30 N3.75x75 1@ N3.75x 30 N3.75x75 @
S ro\;valttiZn :Acl)ltz]t(i)c;jr: 3 I ro\:valttir:)n :\cl;t?t(i):r: = Lo Y 3 I 5]
50 0.066 / Kmog 50 0,23 -
A21 100  |0.033/ Kmod| 0,92 100 0,13 -
150  |0.022 / Kmog 150 0,08 -
50 0.131 / Kmog 50 0,46 -
A23 100  |0.066 / Kmoa| 1,70 100 0,25 -
150 0.044 / Kmod 150 0,17 -
- 50 0.28 / Kmog - 50 1.0/ Kmog °°
A33 - 100 | 0.14/Kmoa | 2,00 - 100 0,70
B 150 | 0.10/ Kmog - 150 0,47
- 50 0,34 - 50 0.57 / Kmod
A88 - 100 | 0.20/ Kmod 2,60 - 100 | 0.55/ Kmog *°
- 150 | 0.13/ Kmog - 150 0,47

Table D55-5: Characteristic capacity beam to beam or post to beam (connection with two A-brackets)

Rasx (KN) Characteristic Capacities[”
Model No.
N3.75x30 N3.75x75 1@
e [mm] [kN] e [mm] [kN]
50 1,15 - -
A21 100 1,05 - -
150 1,00 - -
50 2,15 - -
A23 100 1,95 - -
150 1,85 - -
- - 50 2,95
A33 - - 100 2,70
- - 150 2,47
- - 50 3,20
A88 - - 100 3,15
- - 150 3,10
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Annex D56 - ABR98 & ABRL98

Alternative names
Product Name UK France DK D
ABR98
ABRL98

Table D56-1: Connector Size Range

Dimensions [mm] Holes flange A Holes flange B
Modelno. 1 A | g | ¢ | Thickness | @5 | @13 | OPO9 | g5 | @13
40x13
ABR98 98 98 88 3,0 10 3 0 12 3
ABRL98 98 98 88 3,0 10 2 1 12 3

Figure D56-1: Drawings

4 Dimples (optional)

ABR98 ABRL98

Material specification
Standard material: S250GD + Z275 according to EN 10346
Or stainless steel according to clause I1-1
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Nail pattern
Partial nailing Full nailing 3 Bolts
* o ® @ o _ o

e s > D ©
B © o | ® » g| © o
2® »~2 @ Ee e o9 2le o0 o
= Qﬁl@ = oﬁlo = Qﬁl@
Vertical flap: 4 Nails Vertical flap: 10 Nails Vertical flap: 1 Bolt

OIO OID
oo oo o

® < =
T
@@ o

o

Timber
Timber
Rigid

O E ] o O o
®* @ 2 9
Horizontal flap: 12 Nails Horizontal flap: 2 Bolts

e« 1 e

@ a
Horizontal flap: 6 Nails

Table D56-2: Characteristic capacity beam to beam — two Angle Brackets

2 Angle Brackets per connection — timber to timber
ABR98 = -
F1k Characteristic capacity o ) o )
ABRL98 I Fas.x Characteristic capacity (KN) Fuis.x Characteristic capacity (KN) 2)
CNA4,0 x CNA4,0 x e CNA4,0 x
Nailing pattern (mm)
35 40 50 60 35 40 50 60 35 40 50 60
50 11,2 12,5 14,2 147
Partial

146 59 7,0 9,0 10,8 6,0 6,9 8,8 9,7 100 10,6 11,8 13,3 13,6

+
150 10,4 11,5 12,9 131
Full 50 14,9 15,5 16,5 17,1

u
10412 98 | 11,8 15,7 19,7 12,1 13,7 17,5 19,8 100 13,6 13,9 144 14,9

+
150 13,1 13,3 13,7 14,0

1) Minimum width of timber member bt = 60 mm

Regarding F2; — other fasteners may be used using the following formula and factors. Alternatively the values from above

table can be reduced accordingly:

R, /5« = Mmin

1

2
+
kIat.v x RIaLk kax.v

1

2
i)
+
Kiath X Riatk K

Factor | Partial nailing | Full nailing
Kiat.v 2,1 4,3
Kax.v 41,3 30,7
Kiat.h 2,9 5,4
Kax.h 6,2 13,3
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Table D56-3: Characteristic capacity timber beam to rigid support — two angle brackets

ABR98 2 Angle Brackets per connection
ABRL98 timber to rigid

Number of fasteners S e

Nailing pattern

Vertical Horizontal capacity (KN)
flange flange
3 Bolts 1 M12 Bolt | 2 M12 Bolts? 17,39

1) kmod =1,0 for all load durations.
2) For each bolt it must be checked that: Ryoitaxd > 0,5 x F14
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Annex D57 - AB105/513

alternative names
Product Name UK France DK D
AB105/513

Figure D57-1: Drawings

90
10 5 510
1Q ﬁ\ 30 Hﬁ \10
‘ H\ H\ ‘ nail / bolt pattern
=T o\ - 1 o o)
S o) fe) N
S O washer ¢ o e
N o @ oo ®@c @ 20
§ —Hox— | o 5 o o © o
M~ [e] 0] o) © o}
s 10 Qlalmsl - S b
N 1T 1T I ]
K
50 @13 \ i
[e o]
o | ©° ©© =4 bolt @12mm P e © 9
— o o Y, ©
- = O o 7* 95 7 o
S 3-:: oo\\ﬁs o © o) o
™ °© ~ © 4 34 | washer © ©
287 0 O o/ g | ’7"7 . - o o o
8 8 7\&14 )
8| 8|23 |23 8 87

5 nails in the vertical flap
1 bolt in the horizontal flap

Table D57-1: Material specification

Material thickness | Material Grades Coating specification
S250GD according to EN . )
3 10346:2009 Z275 according to EN10346:2009

Or stainless steel according to clause I1-1

The washer with t >8mm has to fulfill the minimum requirement: steel with fyx>235 N/mm?
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Table D57-2: Characteristic capacity beam to rigid support

load characteristic capacity Ry [kN]
direction fixing Installation * min. von
normal nxR 10,1/k
5 nails @4,0 i [Kmos
Fi or 5 CSA5,0x¢
1 bolt @1 2mm special N X Riatkx 0,8 10,1/Kmod

*Installation:
Normal = with retention of the spacing of nails according EN1995-1-1
Special = with smaller spacing of the nails according to the picture below.

nails for fixing

the angle bracket

o1

nails for fixing
the cipbaord

d

With:

7

/-

n = number of nails
Riax = characteristic lateral Load-carrying capacity of one connector nail/screw

It is to check additionally for the anchorage: Ruooitaxd> F1,4X 1,47

With: Ryorrax.d = the axial design capacity of the anchor / bolt
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Annex D58 — ABR255

Alternative names
Product Name UK France DK D
ABR255

Table D58-1: Connector Size Range

Dimensions [mm] Holes flange A | Holes flange B
Model no.
A B Cc Thickness | @5 D14 @5 214
ABR255 120 | 100 | 255 3,0 52 2 41 4

Figure D58-1: Drawings

Material specification
Standard material: S250GD + Z275 according to EN 10346
Or stainless steel according to clause 11-1
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Characteristic Capacities:

The values Rk for one ABR255 per connection, with prevention of rotation (so that only shear force is acting), are stated in

the tables below.
For a connection with 2 x ABR255 the values can be doubled.

The following standard formula needs to be used:

k
g =R S0

Table D58-2: Characteristic capacity beam to beam — one Angle Bracket F; upward force

1x ABR255 Ry [KN]

Fastener NP1 NP2 NP3
CNA 4.0 x 35 |min ( 14.1/kmod"0.4 ; 23/kmod ) min ( 12.2/kmod”0.4 ; 23.6/kmod ) |min ( 10.2/kmod”"0.4 ; 26.2/kmod )
CNA 4.0 x 40 |min ( 16/kmod™0.4 ; 23/kmod ) min ( 13.7/kmod”0.4 ; 23.6/kmod ) |min ( 11.2/kmod”0.4 ; 26.2/kmod )
CNA 4.0 x 50 |min ( 19.5/kmod”0.4 ; 23/kmod ) min ( 16.5/kmod"0.4 ; 23.6/kmod ) [min ( 13.1/kmod”0.4 ; 26.2/kmod )
CNA 4.0 x 60 |min ( 22.5/kmod”0.4 ; 23/kmod ) min ( 19.5/kmod”0.4 ; 23.6/kmod ) [min ( 15/kmod"0.4 ; 26.2/kmod )
CSA 5.0x 35 |min ( 28/kmod™0.4 ; 23/kmod ) min ( 23.8/kmod”0.4 ; 23.6/kmod ) |min ( 18.3/kmod"0.4 ; 26.2/kmod )
CSA 5.0x 40 |min ( 34.5/kmod"0.4 ; 23/kmod ) min ( 28/kmod”0.4 ; 23.6/kmod ) |min ( 22.3/kmod"0.4 ; 26.2/kmod )
CSA 5.0x 50 [23/kmod 23.6/kmod min ( 27.2/kmod"0.4 ; 26.2/kmod )
Table D58-3: Characteristic capacity beam to beam — one Angle Bracket F2;3 horizontal force
1x ABR255 Roszk [KN]

Fastener NP1 NP2 NP3
CNA 4.0 x 35 33,5 27,4 15,5
CNA 4.0 x 40 37,0 30,5 17,0
CNA 4.0 x 50 45,9 38,0 20,9
CNA 4.0 x 60 50,5 42,1 22,9
CSA 5.0 x 35 41,6 34,8 18,2
CSA 5.0 x 40 52,6 43,8 23,0
CSA 5.0 x 50 58,6 48,1 26,1




Page 303 of 320 of European Technical Assessment no. ETA-06/0106, issued on 2016-012-06

Table D58-4: Characteristic capacity beam to rigid support — one Angle Bracket F; upward force

1x ABR255 |

Fastener Ry [KN]
vert. flange | horiz. flange NP1 NP2 NP3
CNA 4.0 x 35 | bolts M12 | min (36.8; 22/kmod ) | min ( 15.9 ; 22/kmod ) [ min ( 15.3 ; 22/kmod )
CNA 4.0 x 40 | bolts M12 | min (43.3; 22/kmod ) | min (18.8 ; 22/kmod ) | min ( 17.9 ; 22/kmod )
CNA 4.0 x 50 | bolts M12 | min (56.7 ; 22/kmod ) | min (24.8 ; 22/kmod ) | min ( 23.1 ; 22/kmod )
CNA 4.0 x 60 | bolts M12 | min ( 67.9; 22/kmod ) | min ( 30.3; 22/kmod ) [ min (27 ; 22/kmod )
CSA 5.0x 35 | bolts M12 | min (72.3; 22/kmod ) | min (35.1; 22/kmod ) | min ( 26.4 ; 22/kmod )
CSA 5.0 x 40 | bolts M12 | min (92.5; 22/kmod ) | min (45.2 ; 22/kmod ) | min ( 33.6 ; 22/kmod )
CSA 5.0x 50 | bolts M12 |min (109.8 ; 22/kmod )| min (56 ; 22/kmod ) min ( 38.7 ; 22/kmod )

The bolts have to be checked for:

Flpoia = Rig x11
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Table D58-5: Characteristic capacity beam to rigid support — one Angle Bracket F3 horizontal force

The values Rz x once “optimized for bolts” and twice “optimized for nails” with the according sizes “b” and

stated in the tables below.

Roszk  [kN] - optimized for bolts*)

NP1

NP2

NP3

min (25.1 ; 66.9/kmod )

min (19.5; 66.9/kmod )

min (6 ; 66.9/kmod )

min (29.2 ; 66.9/kmod )

min (22.3 ; 66.9/kmod )

min (7.1 ; 66.9/kmod )

min ( 37.7 ; 66.9/kmod )

min ( 28.3 ; 66.9/kmod )

min ( 9.3 ; 66.9/kmod )

min (44 ; 66.9/kmod )

min ( 32.5 ; 66.9/kmod )

min ( 11.2 ; 66.9/kmod )

min (42.7 ; 66.9/kmod )

min ( 28.9 ; 66.9/kmod )

min (12.3 ; 66.9/kmod )

min (54.2 ; 66.9/kmod )

min ( 36.5 ; 66.9/kmod )

min (15.7 ; 66.9/kmod )

[1x ABR255 |
Fastener
vert. flange horiz. flange
CNA 4.0x 35 | bolts M12
CNA 4.0 x 40 | bolts M12
CNA 4.0 x 50 | bolts M12
CNA 4.0 x60 [ bolts M12
CSA 5.0x 35 | bolts M12
CSA 5.0x 40 | bolts M12
CSA 5.0x 50 | bolts M12

min ( 62.2 ; 66.9/kmod )

min ( 40.8 ; 66.9/kmod )

min ( 18.9 ; 66.9/kmod )

*)b=0[mm]; e=0[mm]

Rz [KN] - optimized for nails**)

NP1

NP2

NP3

min (47.1; 61.3/kmod )

min ( 30.9 ; 61.3/kmod )

min ( 18.5 ; 57.6/kmod )

min (52.3 ; 61.3/kmod )

min ( 33.9 ; 61.3/kmod )

min ( 20.2 ; 57.6/kmod )

min ( 64.8 ; 61.3/kmod )

min (41.8 ; 61.3/kmod )

min (24.8 ; 57.6/kmod )

min ( 70.3 ; 61.3/kmod )

min (45.7 ; 61.3/kmod )

min ( 26.4 ; 57.6/kmod )

min ( 56.5 ; 61.3/kmod )

min ( 36.2 ; 61.3/kmod )

min ( 20.6 ; 57.6/kmod )

min ( 71.1 ; 61.3/kmod )

min (45.5; 61.3/kmod )

min ( 25.8 ; 57.6/kmod )

[1x ABR255___]
Fastener
vert. flange horiz. flange
CNA 4.0 x 35 | bolts M12
CNA 4.0 x 40 | bolts M12
CNA 4.0 x 50 | bolts M12
CNA 4.0 x60 bolts M12
CSA 5.0x 35 | bolts M12
CSA 5.0x 40 | bolts M12
CSA 5.0x 50 | bolts M12

min ( 77.7 ; 61.3/kmod )

min ( 49.6 ; 61.3/kmod )

min (28 ; 57.6/kmod )

*+) Different lever arms for:
NP1: b =28 [mm] ; e = 15 [mm] - Intermediate values of "b" and "e" can be found by linear interpolation.
NP2: b = 28 [mm] ; e = 15 [mm] - Intermediate values of "b" and "e" can be found by linear interpolation.
NP3: b =38 [mm] ; e = 20 [mm] - lever arms are fixed.

The bolts have to be checked for: |V

vl = F2,3’d MX,d =Fy34 x€ My,d =F, 54 xb
F 2/3.d X b
/’,./"
/ ™~
F / FoaaXxe

[IP%1)

€ arc
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Table D58-6:

ABR255 Slip modulus K — timber to rigid

One ABR255 per

For load direction F; , timber to rigid:

For load direction F, , timber to rigid: Kser

connection Kser [KN/mm] [kN/mm]
Fastener

Flange A Flange B NP1 NP2 NP3 NP1 NP2 NP3
CNA 4.0x 35 | Bolts M12 6,1 2,6 2,5 8,5 5,6 3,3
CNA 4.0x 40 | Bolts M12 7,2 3,1 3,0 9,5 6,1 3,7
CNA 4.0x50 | Bolts M12 9,4 4,1 3,8 11,7 7,6 4,5
CNA 4.0 x60 | Bolts M12 11,3 5,0 4,5 12,7 8,3 4,8
CSA 5.0x 35 | Bolts M12 12,0 5,8 4,4 10,2 6,6 3,7
CSA5.0x40 | Bolts M12 15,4 7,5 5,6 12,9 8,2 4,7
CSA5.0x50 | Bolts M12 18,3 9,3 6,4 14,1 9,0 51
Table D58-7:  ABR255 Slip modulus Kser — timber to timber

One ABR255 per

For load direction F; , timber to timber:

For load direction F, , timber to timber:

connection Kser [KN/mm] Kser [KN/mm]
Fastener

NP1 NP2 NP3 NP1 NP2 NP3
CNA4.0x35 6,9 6,0 5,0 4,6 3,8 2,1
CNA4.0x 40 7,9 6,7 5,5 51 4,2 2,3
CNA4.0x 50 9,6 8,1 6,4 6,3 5,2 2,9
CNA 4.0 x60 11,1 9,6 7,4 6,9 5,8 3,1
CSA5.0x35 13,8 11,7 9,0 5,7 4,8 2,5
CSA5.0x40 17,0 13,8 11,0 7,2 6,0 3,1
CSA5.0x50 - - 13,4 8,0 6,6 3,6
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Annex D59 — ABD45100 & ABDW45100

Alternative names
Product Name UK France DK D
ABD45100
ABDW45100

Table D59-1: Connector Size Range

Dimensions [mm] Holes flange A Holes flange B
Model no.
. Obround
A B C Thickness @5 @5 13x21
ABD45100
ABDWA5100 100 | 45 55 3,0 10 4 1
Washer - 40 50 10 0 0 1

Figure D59-1: Drawings

g

ABD45100 Washer ABDW45100

Material specification
Standard material: S250GD + Z275 according to EN 10346
Or stainless steel according to clause 11-1
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Nail pattern

nailing pattern 1

flange A

flange B

0.0.0

nailing pattern 4

flange A

flange B

nailing pattern 2

0.0.0

nailing pattern 5

nailing pattern 3

0.0.0

nailing pattern 6

Table D59-2: Characteristic capacity 1 Angle Bracket F,

1 Angle Brackets
ABD45100/ABDW45100
per connection

Characteristic capacities Rik [KN]

CNA connector nails according ETA-04/0013

Nail Fastener per
pattern no. Angle Bracket 4,0x35 4,0x40 4,0x50 4,0x60
1 10 + 4 nails
2 5 + 4 nails Min of: Min of:
1,47 1,96 21,2 / ((f+15) X kmod) | 21,2 / ((f+15) X Kmod)

3 5 + 4 nails 21,2 / ((f+15) X kmod) 21,2 / ((f+15) X kmod)
4 10 nails + 1 bolt
5 5 nails + 1 bolt 36,5/ ((f + 6 ) X kmod)
6 5 nails + 1 bolt

The necessary capacity of bolt has to be as minimum:
Rboltaxial = F1.d X (40 mm +f) /23 mm

fin [mm]




Page 308 of 320 of European Technical Assessment no. ETA-06/0106, issued on 2016-012-06

Table D59-3: Characteristic capacity 2 Angle Brackets F1

2 Angle Brackets Characteristic capacities Rik [KN]
ABD45100/ABDW45100
per connection CNA connector nails according ETA-04/0013
Fastener per
Nail pattern no. Angle Bracket 4,0x35 4,0x40 4,0x50 4,0x60

1 10 + 4 nails 2,94 3,92 49 5,81
2 5 + 4 nails 2,94 3,92 4,9 5,81
3 5+ 4 nails 2,94 3,92 4,90 5,81
4 10 nails + 1 bolt 16,2/Kmod 16,2/Kmod 16,2/Kmod 16,2/Kmod
5 5 nails + 1 bolt 15,4/Kmod 16,2/Kmod 16,2/Kmod 16,2/Kmod
6 5 nails + 1 bolt 16,2/Kmod 16,2/Kmod 16,2/Kmod 16,2/Kmod

Table D59-4: Characteristic capacity 2 Angle Brackets F3

2 Angle Brackets Characteristic capacities Razx [KN]
ABD45100/ABDW45100
per connection CNA connector nails according ETA-04/0013
Fastener per
Nail pattern no. Angle Bracket 4,0x35 4,0x40 4,0x50 4,0x60
1 10 + 4 nails 6,07 7,01 8,86 10,18
2 5 + 4 nails 5,65 6,22 7,47 8,12
3 5 + 4 nails 3,49 3,82 4,57 4,94
4 10 nails + 1 bolt 4,82 6,26 7,51 8,58
5 5 nails + 1 bolt 4,1 5,2 6,05 6,73
6 5 nails + 1 bolt 1,3 1,7 2,05 2,36

The necessary capacity of bolt has to be as minimum:

Rboit.axial = F1.d X 1.65

Rboltaxial = F2.d X 0.4 Rboitlat = F2

With:

Rboitaxial = axial capacity of the bolt / both bolts (connection with 1 /2 ABD )
Ruoitiat = lateral capacity of the bolt / both bolts (connection with 1 /2 ABD )

For connection with one ABD, the half of capacities as for connection with 2 ABD can be used, if the timber elements
are prevented against rotation.
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Annex D60 — ADR6090L

Alternative names
Product Name UK France DK D
ADR6090L

Table D60-1: Connector Size Range

Dimensions [mm] Holes flange A Holes flange B
Lzl e A B c Thickness o5 Oblong | Oblong o5 Oblong | Oblong
12x40 5x30 12x20 | 10,5x20
ADR6090L 89,5 | 59,5 | 60 2,0 5 1 1 4 1 1

Figure D58-1: Drawings

1

(

<>

Material specification

Standard material: S250GD + Z275 according to EN 10346
Or stainless steel according to clause I1-1

Nail pattern
o] o] [ ] 9
| e— ——

L ] L ]
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e @ .| TheBoltshould be
~ installed as close to

OO0 5 ©J | thebending line as

Timber to timber Timber to rigid support
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Characteristic Capacities:

The values Rixfor one ADR6090L per connection are stated in the tables below.
For a connection with 2 x ADR6090L the values (“rotation is prevented”) can be doubled.

Table D60-2 Timber to timber - F1-upward force

1 x ADR6090L purlin = free to rotate rotation is prevented
fastener R 1,k [kN] R 1,k [kN]
CNA 4.0x 35 min [ (11/K,0q) / (f+20) ; 37 / (f+50) | 1.1/ kmod"0.3
CNA 4.0 x 40 (11/K.0q0) / (f+20) 1.3/ kmod"0.3
CNA 4.0 x 50 (11/Kpnoq) / (f+20) min [ 1.55/kmod"0.3 ; 1.5/kmod ]
CNA 4.0 x 60 (11/k0q0) / (f+20) min [ 1.8/kmod”0.3 ; 1.5/kmod ]
CSA5.0x 35 (11/K0q) / (F+20) 1.5/ kmod
CSA 5.0 x 40 (11/K0q) / (f+20) 1.5/ kmod
CSA 5.0 x 50 (11/K,0q) / (F+20) 1.5/ kmod

Table D60-3 Timber to timber - F2/3-horizontal force

2 x ADR6090L
fastener R _2/3,k [KN]

CNA 4.0 x 35 27 The stated load values for 2x ADR6090L can be
halved for the values with one angle bracket per

CNA 4.0 x 40 3.0 connection, with prevention of rotation.

CNA 4.0 x 50 3.8

CNA 4.0 x 60 4.2

CSA 5.0x 35 4.7

CSA 5.0 x 40 5.5

CSA 5.0 x 50 6.6
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Table D60-4 Timber to rigid support - F1-upward force
Fastener 2 x ADR6090L 1 x ADR6090L
Ryk [kN] Ruk [kN]
CNA4,0x35 | min. [13,6; 9,9/kmod] (28 / kmod) / (f + 30)
CNA4,0x40 min. [9,3 ; 9,9/Kmod]
CNA4,0X50 g,g/kmod
CNA4,0x60 9,9/Kmod
kmo f
CSA5,0x35 9,9/Kmod (35 / kmoa) / (f +30)
CSA5,0X40 9,9/kmod
CSA5,0x50 9,9/Kmod

The check of bolts has to be made separately, by the customer.

Table 60-5 Timber to rigid support - F2/3-horizontal force
2 x ADR6090L
fastener R 2/3,k [KN]
CNA 4.0 x 35 3.6
CNA 4.0 x 40 4.1
CNA 4.0 x 50 5.2
CNA 4.0 x 60 5.9
CSA5.0x 35 5.8
CSA 5.0x 40 6.6
CSA 5.0x 50 7.8

The check of bolts has to be made separately, by the customer.

Bolt factors:

o (i 1x ADR / connection 2x ADR / connection
R 1k R _2/3k R 1k R _2/3k
k_ax (+29.5) / 10 - 1.13 -
k_lat - 1 - 05
fin [mm]

For each bolt it's needed to check: R_bolt,d,axial >k_ax *F_i,d & k_lat*F_id
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Annex D61 — ABTR120/180/240

Alternative names
Product Name UK France DK D
ABTR120 GUTEX Durio® Winkel Typ 120
ABTR180 GUTEX Durio® Winkel Typ 180
ABTR240 GUTEX Durio® Winkel Typ 240

Table D61-1: Connector Size Range

Dimensions [mm]
Model no.

A B E Thickness
ABTR120 350 | 83 | 69 | 2,0&30
ABTR180 350 | 116 | 102 | 2.0&3,0
ABTR240 350 | 164 | 150 | 2.0&3,0

Figure D61-1: Drawings

washer
30x30x3,0
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Figure D61-2: Assignment

Type Single Components

ABTR120 AB35, TR12, AB4

ABTR180 AB35, TR18, AB4

ABTR240 AB35, TR24, AB4

U40x3

Washer 30x30x3,0 (DIN436)
washer
30x30x3,0

Material specification
Standard material: S250GD + Z275 according to EN 10346
Or stainless steel according to clause I1-1
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Characteristic capacity

washer

Load directions

Characteristic capacities force direction F1

S

additional angle bracket at the lower side

Washer on type 120 type 180 type 240
the lower adia = 54mm adia = 90mm adia = 135mm
ef2 Ria [kN] Ria [KN] Raau [kN]
U40x3 min(14,6 ; 10,17/kmod) | mMin(14,6 ; 10,64/ kmod) | mMin(14,6 ; 10,71/ Kmod)
30x30x3 min(9,8 ; 10,17/ Kmoa) min(9,8 ; 10,64/ kmoa) | Min(9,8 ; 10,71/ Kmoa)

|R1.k = Riak X dia/ aF1|

If ar1is smaller than adia +8mm , the calcualtion has to be done with ar1 = adia + 8mm. :>Rh1
_ N . I R,
The required capacities of the anchoring connected to the wall shall be at least: v
Rhid = ar1/330mm X Fig
Rvid = 1/n X Fid 1R
\
Rv2.d = l/n X Fl.d (if necessary)
Ruzd = 1/n X Fid
Rhs.a = -ar1/ 330mm  x Fig
F2 I Rvs
. . — =
n = number of anchorings (3 for using of all three bolts or 2 for bolts at bottom and top) & @ = R,
1
ap
Characteristic capacities force direction F2 (without the AB4)
Ra.x [kN]
type 120 type 180 type 240 AB4
2:34/kmod 2:34/kmod 2;34/kmod 2;34/kmod
The AB4 shall be use only additionally with the types 120 to 240.
The required capacity of the lower bolt shall be at least: Rnzd = Fad AB35
[N
1/2
For a connection with the angle bracket AB4 on the lower side of the beam, the force F2 4 shall be equally 42_
distributed to both brackets. 12
I ==

The design capacities have to be calculated as:

Rid = Rik x Kmod /ym

AB4
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A

The brackets are intendend to be connected with bolts or screws with a @ of
10mm. In case timberscrews are used for fixing, also screws with a smaller
diameter than @10 can be applied with a reducer like the one shown aside.
The reducer has to embed into both steel plates.

For the distances of the bolts in the beam has to be observe the EN1995-1.
The drilling in the beam should be done on site.

Load combination:

Fird/Ria<1and F2d/R2a<1 check of connector
The loads for the anchoring have to be added up , and have to be checked separately according to the individual anchoring type.

Application: extra
layer
The typical installation of the connector may be as follows: /
An extra layer is added to an existing wall. Columns are placed between the
horizontal beams, and on these columns are fixed the outer layer. Insulation
is placed between the new outer layer and the existing wall.
Due to the columns, the rotation of the beams is prevented. The vertical
load can be calculated with a distance (adia + 8mm) from the wall .

adia [mm]
ABTR120 54
ABTR180 90
ABTR240 135
real situation situation for calculation

axis of M i\resulting
gravity | horizontal
N

/| tension

column

~

™
. connector _

| résulting
| horizontal
pressure

beam
Generally the brackets shall be calculated with a lever arm of F1 of ar1 = ( adia+ 8mm)
For beam distances h = 2000mm the resulting centering forces can usally be disregarded.

Else all details shall be designed in accordance with EC5
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Annex D62 — ACW155

Alternative names
Product Name UK France DK D
ACW155

Table D62-1: Connector Size Range

Dimensions [mm] Holes flange A Holes flange B
Model no.
. Oblong Oblong
A B C Thickness | @5 @9 13x30 @14 13x30
ACW155 154 | 123 | 150 2,5 33 2 3 4 2

Figure D62-1: Drawings

Material specification
Standard material: S250GD + Z275 according to EN 10346
Or stainless steel according to clause 11-1
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Nail pattern
nail/ bolt pattern: A nail/ bolt pattern: B nail/ bolt pattern: C
—————————///// e | |
o L] o L] L ] o L] o 13 X o L] o L] L ] o L ] o 13 X o L ] 5 L] L ] 5 L] 5
U o © o U CNA4,0x35 U o © o U CNA4,0x35 U o © o U
L] L L ] L ] L] L] L] L L] L] L[ ] L] L] L L]
e] el e e} o o
o o O [} o o o O o s} 13 x o o O s] o
® L ® ® L ® ® ® CNA4,0X35 ® Ld Ld L

0 J

D 2 bolts @12 O U

o 0 °

0

2 bolts @12 2 bolts @12

nail/ bolt pattern: D nail/ bolt pattern: E nail/ bolt pattern: F
— —  C—
OOOOOOOOO Zgg:_:r:;ws<—e~0—o—g@oooo ODOOO.OOO

1 screw OUOOOOOUO o oooooUo OOO.OOOUO
Q:I'Ommo OOOOO o o o Oo o 6 X o OOO.O o
o (e} o fe} o] (e} o le} o L ] a o]
? ——————— CNA40Ox35
) e o e} o] e o o O o] L ] o]
o (s} {e} (s} o OUO (s} (o} .UO o
_CHL LM, AL, AT, 0T LI,

>70

2 bolts @12 2 bolts @12 2 bolts @12
;@ o ! |

For the nail/bolt pattern A and B, the bolts are positioned with a sufficient distance to any border. The other nail/bolt
patterns are for anchorage which has a minimum of 70 mm distance to the border of the concrete.
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For nail patterns B to F, the connected timber elements are free to rotate as the connected
elements are fixed at minimum to one other point.

F2 F3
-
o] [of
0 0 F1 u F6
[ ] [ ]
F4
—
-
F5

For the nail patterns D to F, it is determined that a vertical load (F6) is always present.

Table 62-3 Characteristic values

Load directions:

\\;\_\_‘—\
Fixing Nail Characteristic capacities [kN]
Model Header Joist/Beam pattern Rak Ro/3.k Rax Rs .k Re.k
2 Bolts M12 13 CNA4,0x35 A 16,3 15,3 21,1 5 -
2 Bolts M12 13 CNA4,0x35 B 8,8 11,9 6 11,4 21,2
2 Bolts M12 13 CNA4,0x35 C 8,8 8,9 6 11,4 21,2
ACW155

2 Bolts M12 1 ESCR @#10x140 D - - 7,5 5,7 -
2 Bolts M12 | 2 ESCR %8x100 E - - 7,5 3,92 7,73
2 Bolts M12 6 CNA4,0x35 F - - 7,5 2,64 10,1

The fasteners in the joist/beam can be replaced with different fasteners but must as a minimum have the same
capacities of the specified fasteners. For the nail pattern A to C to connect the ACW155, other screws can be
used but are also required to have a minimum capacity as the same as the specified fasteners.
The connections with the nail pattern D to F can be used also for the connection of a column.

Load combination: ) (Fig /Rig) <1,0



The anchorage must be checked with the following loads:
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Table 62-4 Bolt factors

The anchoring has to be check for following:

Nail/Bolt for Fy for F, for F4 for Fs for Fe
pattern Nsq Vysd Mysd Mzsq Visd Visd Nsd Nsq
A Fiax1.1 | Fag | F2ax27mm | Fa4x 69mm Fagq Fs.q Fsax 3 -
B F1.4x3,7 | Fag | F24x92mm | F24x59mm Fagq Fs.q Fsax 1,3 Feax 0.7
c F1.4x3,7 | Fag | F24x82mm | F24x59mm Fagq Fs.q Fsax 1,3 Fe.ax 0.7
D - - - - Fa.q Fs.q Fs.ax 0.7 -
E - - - - Fa.q Fs.q Fs.4x 0.9 Feax 0.7
F - - - - Faq Fs.q Fsax 1.3 Feax 0.7

For load combination, the combination for the anchorage must also be checked.

0,00 kN
: i;" Y

0,00 kNm




