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

Communication of this European Technical
Assessment, including transmission by electronic
means, shall be in full (excepted the confidential
Annex(es) referred to above). However, partial
reproduction may be made, with the written
consent of the issuing Technical Assessment
Body. Any partial reproduction has to be identified
as such.
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Il 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, AJB0416, AJ99416, ES, LS, TAZ,
KNAG, ABR170, ABR220, AB6983, AB36125,
BNV33, E5, AT1, E4, E6, E7, E8, E14, E17, E18,
E19, ADR6090, ADR6035, ABAIl, AG922,
ABR10525, ABR7015, ABR7020, ACR, MAXIMUS,
AT2, ABR865, ANP, A-bracket, ACFET, ABR98,
ABRL98, AB105/513, ABR255, ADD45100,
ABDW45100, ADR6090L, ABTR120/180/240,
ACW155, AE90-RW, AH9055, CCWR, CCWR,
ABGU360, SC2P-V100, SC2P-H180, ABR255S0,
AB255HD, AB255SSH, AB3560.

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 nalils,
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 stated. 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 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.

In the rest of this document, the steel types will be
named as:

Steel ref. 1: S250GD + 2275

Steel ref. 2: Stainless Steel 1.4401, 1.4404, 1.4521
Steel ref. 3: Stainless Steel 1.4301, 1.4509

Steel ref. 4: SS Grade 33 + G90 (~Z275) or G185
(~Z600)

Steel ref. 5: S350GD + Z275

Steel ref. 6: S250GD + Z800 or ZM310 or similar
coatings acc. to EN 10346, that has been tested to
ISO 11997-1 Cyclic Corrosion Testing In artificial

Atmosphere.
Steel ref. 7: Similar to steel ref. 6 but S350GD +
Z800.

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/m3.

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.

o 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 QOriented 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/m3.

For timber or wood-based material with a lower
characteristic density than 350 kg/m3 the load-
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carrying capacities shall be reduced by the kgens 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
(steel ref. 2, 3 and 6)

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 in
conjunction with the admissible service conditions
according to EN 1995-1-1 and the admissible
corrosivity category as described and defined in EN
ISO 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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3  Characteristics of product and assessment

Characteristic

Assessment of characteristic

31 Mechanical resistance and

(BWR1)

stability™®)

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 Sustainable use of natural
(BWR?7)

resources

3.8 General aspects related to the performance
of the product

Identification

See Annex D
No performance determined

No performance determined

The angle brackets are made from steel
classified as Euroclass A1 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 Y
R, = R{Ule,l;niXk,i(bl) s ;ad}
Vi 4

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/”“

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

130 e
0

k. =118 (EC5: k

modi
5

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

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

kmad[
/= 1,18

3.10 Mechanical resistance and stability
See annex D for characteristic load-carrying
capacity in the different directions F4 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.

For some Angle Brackets, the 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
(Steel ref. 2) and 1.4301, 1.4509 (Steel ref. 3)
according to EN 10088-2 or a stainless steel with a
minimum characteristic 0.2% yield stress of 240
MPa, a minimum 1.0% vyield 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.
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In accordance with ETAG 015 shall the angle
bracket have a zinc coating weight of Z275. The
steel employed is S250 GD with Z275 (Steel ref. 1
or 4) 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 (Steel ref. 2
or 3).

3.12 General aspects related to the use of the
product

Simpson Strong-Tie angle brackets types ABR90,
AB90, ABR105, AB105, ABR?70, 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, E17, E18,
E19, ADR6090, ADRG6035, ABAIl, AG922,
ABR10525, ABR7015, ABR7020, ACR, MAXIMUS,
AT2, ABR865, ANP, A-bracket, ACFET, ABRL9S,
AB105/513, ABR255, ADD45100, ABDW45100,
ADR6090L, ABTR120/180/240, ACW155, AE90-
RW, AH9055, CCWL, CCWR, ABGU360, SC2P-
V100, SC2P-H180, ABR255SO, AB255HD,
AB255SSH, AB3560 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 Commission1, as amended, the
system(s) of assessment and verification of
constancy of performance (see Annex V to
Regulation (EU) No 305/2011) is 2+.

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

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

“’"\\ j’f
Issued ir(Copgenhagen on/2020-01-29 by

X [ (s b

\ ‘LYY

0 ‘ Ul,\/v
Thomas Bruun

Managing Director, ETA-Danmark
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Annex A - Revision History

Modifications and additions to the previous ETA-06/0106 valid from 2018/12/18

Page/chapter | Update
All Minor typing errors corrected.
192 D31 Add capacities column to rigid support
211 D33 Add capacities column to rigid support
286 D42 Add F4/F5 for E19/3
303 D45 ABAI105 - additional lengths of screws
317 D48 Add ABR7020 — as alternative version of ABR7015 with same capacities
337 D54 Add ANP with thickness of 2mm
352 D58 Add F4 and F5 for ABR255
352 D58 to add capacities for ABR255 with interim layer
391 D66 Add option for connection to timber for SC2P
394 D67 Add ABR255S0O
398 D68 Add AB255HD
402 D69 Add AB255SSH
406 D70 Add AB3560

Modifications and additions to the previous ETA-06/0106 valid from 2017-05-24
Page Update
All Minor typing errors corrected.
All Steel ref. 5+6 introduced (page 5 and product pages)
All Updates to tables or addition of tables
- D3, D7, D12, D17, D31, D33, D46, D58 Addition of large screws SS-H
175 D27 Addition of nailing pattern and tables
183-189 | D28, 29 & 30 — adjustment to forms
373 D63 Adjustment of drawing, nailing pattern
375 D64 Addition of CCWR & CCWL
379 D65 Addition of ABGU360
382 D66 Addition of SC2P-V100, SC2P-H180
Modifications and additions to the previous ETA-06/0106 valid from 2016-12-16
Page | Update
Revision of layout, 2D drawings exchanged into 3D (simplified models). Minor typing
All errors corrected. Steel ref. 1-4 introduced (page 5 and Annex D). No load carrying
capacities are changed.
84 D10 ABR9015: Addition of value for ABR9015 fire shot on concrete
333 D63 Addition of AE90-RW

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

Page |

Update
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1

Changing Manufacturing plant

5 [l 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
20ff 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
D27, ABR170/220: connections/ values also valid for column to beam/rigid support, added
159ff
values for B<60mmt
D28, D29, D30: AB6983, AB36125, BNV33, correction of kmog in the formulas, insert as
164ff “ ” 1
/kmod” 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: ATZ2, long hole modified to 9x17mm (before with 8x16mm)
D-52 to D57: added ABR865, ACFET200 / ACFET200PP, ANP, A-brackets, ABR98,
278ff
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
254+255 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 R45x capacities

96 Update of table D12-4 — 1 angle bracket ABR100 with addition of R4k and Rs 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

ABR100 nail for use in concrete have been added

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, Fsand Fs have been added for ABR9015 and ABR9020 for screws
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80

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 B1 - 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
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Typical installation of ACFET200 & ACFET200PP:

ACFET200 attached on a concrete wall ACFET200PP attached on a Lightweight Aggregate
Concrete (LAC) wall

Typical installation of ABTR:

extra
layer
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Typical installation of ACW155:

- on front of concrete floor:

- on top of concrete floor:
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Typical installation of AE90-RW:

Composite Metal Joist
Rockwool® Rock Zero

Glulam GL24 — Minimum
section 61x105

Typical installation of ABR9015 fire shot on concrete:
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Typical installation of SC2P-H180 & SC2P-V100:

The typical installation of the SC2P is a connection of a wall plate to a concrete floor.

The SC2P-H180 is to fix with 12 CNA4,0x40 on the bottom side of the wall plate.

The SC2P-V100 is fixed with the @6mm screw through the oblong holes tothe wall element, and with 1 (or 2) bolt(s) to the floor or
with CNA4,0x50.

The both part elements are connected with 4 selfdrilling screws

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:

ABR255S0 ABR255HD

ABR255SSH
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Annex C - Basis of design

Annex C1 — Basis of Design

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

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

mod

Y

HR k "
R, _ % X Minoa

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

_ Rk kaod
Vu

Rd
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 Fs:
2 2
& n F20r3,d < 1
Ria Roors,a
F1 combined with F4 or Fs:
Fra  Faors,a
—+ < 1

Rid¢ Ruaors a

F+ combined with F2 or Fs and F4 or Fs:

2 2
F F F
|: 1,d + dor5,d :l +{ 20r3,d } S 1’0
Rl,d R40r5,d R20r3,d
Timber splitting

For forces 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 b
with bolts
F_~F,
- <2 —
| ! g
| | /i/aT .
' ) . /| f
| | Vertical .
| l fep ////
I. 4 I Beam or |
l Horizontal flap I : ' ;
o o . . I |
| |
. . I |
ST - = 1 Angle
2 Angle Brackets Bracket  per
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
F4 Lifting force acting along the central axis of the joint.
F2and 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

F4 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.

F2and 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.

F4 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

Fz*
PIS
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

F4 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

Timber, Steel or Concrete

————————————— 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

F4 Lifting force acting along the central axis of the joint.

F2and Fs 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 two 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
F2and 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

Below the load-tables for connection with bolts { ? E#
are given factors. F _
It has to be checked, that the bolt has a capacity g B E E
to absorb the resultant overlapping forces. #» }7 #, -5
Rubott axfiat = factor aviat X acting load. =) e | LB
s ‘ Ug‘ | b k \klatXFid
The factor kia is given to determine the shear L. 8- = 3] \ N '
load for the bolt k, X F
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: = kit X Fi,d
Each bolt shall have a capacity to sustain a axial force of: = kq x Fi,d

Combinations of loads have to be considered.



Page 27 of 407 of European Technical Assessment no. ETA-06/0106, issued on 2020-01-29.

Annex C3 — Fasteners specification and capacities

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

Nail and screw type

Nail and screw

size (mm)
According to ETA- Lengt Finish
04/0013 annex A Diameter
. h
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 5,0 40 Electroplated zinc
Connector screw 5,0 50 Electroplated zinc
Connector nail 42 35 Electroplated zinc
Connector nail 42 50 Electroplated zinc
Connector nail 4.2 60 Electroplated zinc

Other fasteners:

Nail, screw and bolt

Nail, screw and
bolt size (mm)

type . Lengt Finish
Diameter h
Threaded nalil
according to EN 3,1 -- Electroplated zinc
14592
Smooth nail
according to EN 3,75 75 Hot-dip galvanized
14592
Threaded nalil
according to EN 4,0 -- Electroplated zinc
14592
PDPA-75 4.0 19 Electroplated zinc
Wood screw 6,0 45 Electroplated zinc
Wood screw 8,0 120 Electroplated zinc
nggssgggw 6,4 152 Double-barrier coating
Bolt M8 8 For relevant angle brackets see
Bolt M10 10 the assumed characteristic
capacities of the bolt connection
Bolt M12 12 and compare with the specification
of the manufacturer
Timber Screws SS-H 8 40 Impreg +
Timber Screws SS-H 10 40 Impreg +
Timber Screws SS-H 10 80 Impreg +
Timber Screws SS-H 12 80 Impreg +
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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, CNA4,2x60 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 loadbearing capacities of
the connection.

Itis 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 F4 load direction on timber k = Rax cna4.0x50 / Rax,.cnad.0x40

For F1 load direction on rigid support k = Riat,cnas.0x50 / Riat,cNAx4.0x40

For F2 and F3 load direction on all support k = Rjat.cnas.0x50 / Riat, cNAx4.0x40

For F4 and Fs load direction on all support k = Rax.cnas.0x50 / Rax,cNa4.0x40

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 to a 6 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 loadbearing capacity for a connection between a timber member and a 6 mm
steel quality S355. For this connection, there is no proportionality for other steel grades or thicknesses.

Stainless steel

For the Angle Brackets produced from stainless steel number 1.4401, 1.4404, 1.4521 (Steel ref. 2) and
1.4301, 1.4509 (Steel ref. 3) 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., 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/m3 the load-carrying
capacities shall be reduced by the kgens factor:

ks = (é—’bj Where px is the characteristic density of the timber in kg/m3.

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
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Annex D1 - ABR90

Product Name:

Product Material reference .
Alternative product names
Name acc. to clause I1-1
ABR90 Steel ref. 1 UK: E2/2.5/7090, France: E2/2.5/7090, Germany: 90 m/R
ABR90S Steel ref. 2 France: E2IX
ABR90S2 Steel ref. 3 -
ABR90Z Steel ref. 6 -

Connector Size Range:

Dimensions [mm] Holes flange A | Holes flange B
Model no.
A B C Thickness @5 211 @5 211
ABR90 90 | 90 | 65 2,5 10 1 10 1
Drawing:
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Nailing pattern:

Nailing pattern 1 Nailing pattern 2 Nailing pattern 3 Nailing pattern 4 Nailing pattern 5

° (] o (] ° o [ ] ° ° o
.O. OOO .O. O%O OOO
o ° o o (] °
Flange A:
[ ] ° o o o o
o o o o [e] o
o] [e] o o ] °
(e} o [e] [e] o °
Flange B: ° ° o o ° °
g o [e] ouo [} [}
o . o o . o [ ] O o
Beam to beam Beam to beam Beam (A) to Beam (A) to Beam (A) to
i - e e steel (B) steel (B)
Maximum nailing Minimum nailing column (B)

Maximum nailing Minimum nailing
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Table D1-1 Modified characteristic capacity timber beam to timber beam — 2 Angle Brackets
2 Angle Brackets. ABRS0 Modified characteristic capacity per connection (kN)
per connection
. Number of fasteners R1,k X Kmod R2/3.k X Kmod Ra/5.x X Kmod
Nailing Load ’ ’ ’
pattern Flange A | Flange B duration CNA Connector nalil
4,0x40 | 4,0x60 | 4,0x40 | 4,0x60 4,0x40 4,0x60
3,2 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 5,1 e-10,7 e-10,7
1,3 3,0 max 5,6 max 8,0
Naili 4,3 7.1 6,4-b+431 7,5-b+430
arng 4 6 M 46 | 59 10,7 10,7
pattern 2
1,6 3,7 max 6,1 max 8,9
4,8 8,0 6,6-b+431 7,83:b+429
S 5,1 6,6 e-10,7 e-10,7
2,0 4,5 max 6,7 max 9,8
5,9 9,7 7,0-b+430 8,49-b+429
6,3 8,1 e-10,7 e-10,7
2,7 6,4 max 7,7 max 11,5
4,8 8.0 6,3-b+431 7,2:-b+430
P 5,6 7.1 e-10,7 e-10,7
1,4 3,2 max 7,8 max 11,7
5,6 9,3 6,5-b+431 7,59-b+429
L 6,5 8,3 e-10,7 e-10,7
1,8 4,2 max 8,8 max 13,4
- 6,4 10,6 6,7-b+430 7,98-b+429
Nailing 8 10 M 74 | 95 10,7 10,7
pattern 1
2,2 53 max 9,7 max 15,0
7.1 12,0 7,0-b+430 8,37-b+429
S 8,3 10,6 e-10,7 e-10,7
2,7 6,5 max 10,7 max 16,6
8,7 14,6 7,4-b+430 9,15-b+428
10,2 13,0 e-10,7 e-10,7
3,8 9,0 max 12,7 max 19,9

b and e are in mm.

|:| 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 D1-2

Modified characteristic capacity timber beam to timber beam — 1 Angle Bracket Load duration P

1 Angle Bracket ABR90
per connection

Modified characteristic capacity per connection (kN)

el Number of fasteners Load R4,k X Kmod Ra2/3,x X Kmod R4k X Kmod Rsk X Kmod
pattern duration CNA Connector nail
Flange A | Flange B 4,0x40 | 4,0x60 |4,0x40|4,0x60| 4,040 | 4,0x60 4,040 4,0x60
e<37,5: e<37,5: e< 58: e< 55:
30,6 50,9 31 52
f<40: | f<49: 37.5¢ 37.5¢ 68-e 68-e
78 114 58<e< 1,83b: | 55<es< 1,62:b+3:
f+60 f+60 e<37:2,2 | e< 42: 2,83
Naili 37<e< 101: | 42<e< 109: 33 42
ailing
pattern 2 4 6 P 1.7 22 81 119,8
e e
£>40: f>49:
e>1,83-b: e>1,62'b+3:
31,1 51,7
f f . .
e>101: e>109: 6,1:b-225 6,84-b-271
28,9 48 e-68 e-68
e-65 e-65
e<37,5: e<37,5: e< 57: e< 54:
37,5 62,7 46,3 77,5
<34 | f< a1 37,5 37,5 68-e 68-e
85 127 57<e< 1,47-b+10: [ 54<e< 1,23:-b+15:
f+60 f+60 e<20: 4.4 | e< 23: 5,66
Nailing 20<e< 96: | 23<e< 102: 4.3 58
8 10 P 28 | 35
pattern 1 89 133,1
e e
f>34: f>41: e>1,47:b+10: | e>1,23-b+15:
30,9 51,7 6,3b-247 7,26-308
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 lower nail the formula in the grey
square shall be checked additionelly.
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Page 35 of 407 of European Technical Assessment no. ETA-06/0106, issued on 2020-01-29.

Modified characteristic capacity timber beam to timber beam — 1 Angle Bracket Load duration L

1 Angle Bracket ABR90

per connection

Modified characteristic capacity per connection (kN)

Number of fasteners Load R1yk X kmod R2/3’k X kmod R4,k X kmod R5’k X kmod
Nailing ; CNA Connector nail
duration
Flange A | Flange B 4,0x40 | 4,0x60 |4,0x40|4,0x60| 4,0x40 4,0x60 4,0x40 4,0x60
e<37,5: e<37,5: es57: es54:
35,7 59,4 36 69
f<43: f<52: 37,5-e 37,5-e 68-e 68-e
87 130 57<e<1,77-b+1: | 54<e<1,51:-b+5:
60 f+60 e<36: 2,6 | e<41: 3,3
- 36<e<103: | 41<es111: 35 5.0
ailing
pattem 2| * 6 L 20 | 26 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 7,52:6-310
33,7 56 e-68 e-68
e-65 e-65
e<37,5: e<37,5: es<56: es54:
43,7 73,2 54 90,4
<36: f<43: 37,5-e 37,5-e 68-e 68-e
% 144 56<e<1,39-b+11: | 54<es1,17:b+16:
f+60 f+60 e<19: 5,1 | e<23: 6,61
19<e<99: | 23<e<103: 4.7 6.5
’;‘32‘;91 8 10 L 32 | 41 100 151,3
P e e
>36: >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.

|:| 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 additionelly.
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Table D1-4

Modified characteristic capacity timber beam to timber beam — 1 Angle Bracket Load duration M

1 Angle Bracket ABR90
per connection

Modified characteristic capacity per connection (kN)

Na|||ng Number of fasteners Load R1yk X kmod R2/3’k X kmod R4,k X kmod R5’k X kmod
pattern duration CNA Connector nail
Flange A | Flange B 4,0x40 | 4,0x60 |4,0x40]4,0x60] 4,0x40 | 4,0x60 4,0x40 4,0x60
e<37,5: e<37,5: e<56: es<b4:
40,8 67,9 41 69
f<45: f<55: 37,5-e 37,5-e 68-e 68-e
9% 145 56<es1,71-b+2: | 54<es1,51-b+5:
+60 #+60 e<34: 2,9 | e<40: 3,78
34<e<105: | 40<es<112: 3.8 50
Nailing 4 6 M 2.3 2.9 101 151,9
pattern 2 e e
f>45: f>55:
e>1,71-b+2: e>1,51-b+5:
41,4 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
e<37,5: e<37,5: e<55: e<53:
50 83,6 62 103
<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<e<92:
1696 5,0 7,1
N 19<e<99: e
Nailing 8 10 M 37 | a7 111
pattern 1 —_—
€ 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 5.2 > 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 additionelly.
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Modified characteristic capacity timber beam to timber beam — 1 Angle Bracket Load duration S

1 Angle Bracket ABR90

per connection

Modified characteristic capacity per connection (kN)

Number of fasteners Load R1,k X kmod R2/3,k X kmod R4,k X kmod R5,k X kmod
Nailing ) ;
duration CNA Connector nail
Flange A | Flange B 4,0x40 | 4,060 |4,0x40|4,0x60| 4,0x40 4,0x60 4,0x40 4,0x60
e<37,5: e<37,5: e<56: es<53:
40,8 76,4 47 ”
f<45; <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:
+60 +60 34<e<105: | 40<e<93:
110 167,9 4,0 53
Nailing 4 6 s 2.6 3.3 e e
pattern 2
93<e<127:
109,5 e>1,67-b+3: e>1,46-b+6:
>45; 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
433 72
e-65 e-65
e<37,5: e<37,5: e<bh5: e<bh3:
76,1 94,1 69 116
f<40: f<46: 37,5-e 37,5-e 68-e 68-e
116 179 e<18: 6,6 | e<22: 8,5 | 55<e<1,28-b+14: | 53<e<1,08-b+18:
f+60 f+60 18<e<101: | 22<e<79:
3 ﬁ 186,5 5,4 7,8
Nailing 8 10 s 42 | 53 e e
pattern 1
79<e<127:
109,5 e>1,28-b+14: e>1,08-b+18:
>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 additionelly.
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Table D1-6

Modified characteristic capacity timber beam to timber beam — 1 Angle Bracket Load duration |

1 Angle Bracket ABR90
per connection

Modified characteristic capacity per connection (kN)

Na|I|ng Number of fasteners Load R1,k X kmod R2/3,k X kmod R4,k X kmod R5,k X kmod
pattern duration CNA Connector nail
Flange A | Flange B 4,0x40 | 4,0x60 |4,0x40|4,0x60| 4,0x40 | 4,0x60 4,0x40 4,0x60
e<37,5: e<37,5: e<b5: e<b2:
56,2 93,4 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<eS1,58'b+4: 52<e£1,39'b+7:
f+60 f+60 32<e<95; | 36<e<79:
130 1865 44 6.1
Nailing 4 6 3.1 4.0 e e
pattern 2
95<e<110: | 79<e<198:
109 109,5 e>1,58-b+4: e>1,39-b+7:
>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
e<37,5: e<37,5: e<b4.: e<b2:
68.7 115 85 142
f<42: <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:
f+60 | 60 18<e<103: | 18<es79:
i 144 186,5 62 9.1
Nailing 8 10 51 | 65 e e
pattern 1
79<e<200:
e>103: 109,5 e>1,20-b+16: e>1,01-b+20:
>42: >48: e-32,5
56,6 94,7 52,6 7,4-b-322 9,15-b-435
f f e-65 &>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 additionelly.
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Modified characteristic capacity timber beam to timber column — 1 Angle Bracket

Table D1-7
Modified characteristic capacities
1 Angle Bracket ABR90 per connection e

R4,k X Kmod R,k X Kmod

Number of fasteners =) 3 =) 3

x X x X

Nailing pattern o e e e g
g p Flange A | Flange B | quration S pJ S p:3

z z z z

(beam) (column) = = = =
P 54 6,6 0,9 1,5
L 6,3 7,7 1,0 1,7
Nailing pattern 5 4 10 M 7,2 8,8 1,2 2,0
S 8,1 9,9 1,3 2,2
| 9,9 121 1,6 2,7

End gab: max. 5 mm

Table D1-8 Characteristic capacity timber beam to rigid support — 2 Angle Brackets
2 Angle Brackets ABR90 per Characteristic capacities per connection (kN)
connection
Rik | Ra/3 Ry/s,k
Nailing Number of fasteners CNA connector nails
pattem | Flange A | Flange B | 4,0x35 | 4,0x40 | 4,0x50 | 4,0x60 | 4,0x35 | 4,0x40 | 4,0x50 | 4,0x60 4,0x35 to 4,0x60
min of;: ) )
. 1 1
Nailing 8 1 Bolt 3,1 | 3,7 | 4,94 | 6,14 1,64 1,96 2,6 3,2 Ry + Ry
pattern 3
3,2/Kmoq max . 2,17 R, b
min ;——X —
. ka2 e
Nailing ©
4 1 Bolt 0,74 0,9 1,2 1,48 0,13 0,16 0,22 0,27
pattern 4 1)
see table D1-9
Connection with bolt
2 Angle Bracket ABR90 per connection
factor for: Fi Fas Fasspot1 | Fassboitz
Kax 0,50 - 0,50 0,10
Kiat - 0,5 - 1,00

For each bolt it's needed to check: Ryt g jateral = Kiat X Fig ; Rboitd.axial = Kax X Fig; and also the combination.

=
4/5
e
eI AN
bolt 1 #b4 bolt 2
L]

F4 F1 i‘f% F2
4> ‘ @:5
eI ¢
—

I
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Table D1-9 Characteristic capacity timber beam to rigid support — 1 Angle Bracket
1 Angle Bracket ABR90 per Characteristic capacities per connection (kN)
connection
Ry k Rk | Ra3 Rs k
Nailing | Number of fasteners CNA connector nails
pattern | Flange A | Flange B|  4,0x35 to 4,0x60 4,0x35 to 4,0x60 4,0x35 to 4,0x60 4,0x35 | 4,0x40 | 4,0x50 | 4,0x60
Nail X1=
ailing
oattem3 | 8 1 Bolt 222 | 266 | 355 | 443
Half of the values for a connection with 2 x=
21,7/ ((+16) X Kmog) 21,71 (€ X Kmog) ABRO0, if the timber is prevented from 17 | 128 | 171 | 218
it rotation, otherwise R_2/3=0,0kN
Nailing 4 1 Bolt - . X1 X2 110
pattern 4 min ; ;
e—999mm 85mm—e exk,,

Connection with bolt

1 Angle Bracket ABR90 per connection
factor for: Fi Fo/3 F4 Fs
Kax 1,00 - e/20 e/95
Kiat - - 1,00 1,00

e is toinsert in [mm]; e 10mm

negativ values shall not be considered

For each bolt it's needed to check: Ryt g jateral 2 Kiat X Fig ; Rpolt.d.axial 2 Kax X Fig; and also the combination.
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Annex D2 - AB90

Product Name:

Product Material reference .
Alternative product names
Name acc. to clause 111
AB90 Steel ref. 1 France: E2/2.5/7091, Germany: 90 o/R
AB90S Steel ref. 2 -
AB90S2 Steel ref. 3 -
AB90Z Steel ref. 6 -

Connector Size Range:

Dimensions [mm] Holes flange A | Holes flange B
Model no.
A B C | Thickness a5 211 @5 o211
AB90 88 | 88 | 65 2,5 6 3 9 2
Drawing:

Nailing pattern:

Flange A:

Flange B:

Nailing pattern 1

L]
.O.

Beam to beam

Maximum nailing

Nailing pattern 2

Beam to beam
Minimum nailing

Nailing pattern 3

@ O O e

O

o o

(o}
.O.

Beam (A)
to column (B)

Nailing pattern 4

O

[ ]
.O.

Trimmer
connection

Nailing pattern 5

00.

Beam (B) to rigid
support (A) Bolts
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Modified characteristic capacity timber beam to timber beam — 2 Angle Brackets

2 Angle Brackets AB90

per connection

Modified characteristic capacity per connection (kN)

Number of fasteners R k R k k
Nailing Load 1,k X Kmod 23,k X Kmod . Ry/5,k X Kmod
S Eerae s Fege e CNA Connector nail
4,0x40 | 4,0x60 | 4,0x40 | 4,0x60 4,0x40 4,0x60
1,1-b+38 1,5-b+41
P 2,2 3,1 3,3 4.4 e-2,5 e-2,5
max 4,4 max 4,9
1,2-b+39 1,7-b+43
L 2,4 3,4 3,9 5,2 e-2,5 e-2,5
max 5,1 max 5,3
Nailing 4 4 M 2.7 3,8 4,5 5,9 e-2,5 e-2,5
pattern 2
max 5,7 max 5,7
1,4-b+41 2,1-b+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
| 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 52 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
max 5,3 max 5,3
N 2,2-b+46 3,3-b+55
Nailing 6 9 M 4.4 6,6 5,8 8,4 e-2,5 e-2,5
pattern 1
max 5,7 max 5,7
2,4-b+48 3,5-b+56
S 4,8 6,9 6,5 9,4 e-2,5 e-2,5
max 6,0 max 6,0
2,8-b+51 3,5-b+56
| 5,6 6,9 7,9 11,5 e-2,5 e-2,5
max 6,7 max 6,7

b and e are in mm
Wane may not occur under the angle brackets.
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Table D2-2 Modified characteristic capacity timber beam to timber beam — 1 Angle Bracket

1 Angle Bracket AB90 Modified characteristic capacity per
per connection connection (kN)
Nailing Number of fasteners Load Rqk X Kmod 2:,12 K ():( kmOdt : Ruy/5,k X Kmod
pattern duration eI (il
Flange A | Flange B 4,0x40 | 4,0x60 | 4,0x40 | 4,0x60 | 4,0x40 | 4,0x60
f< 93: f< 14:
26,6 44,3 20,8
p f+43 f+43 17 2.2 e-2,5
f>93: >14: max
20,8 3,6 5,2
f+13
f<47: f<7:
311 51.7 20,8
+ + -
L f+43 f+43 20 26 e-2,5
>47: >7: max
20,8 4.4 6,2
f+13
f<29: f<3:
35,5 59 20,8
Nailing 4 4 M f+43 f+43 2.2 3,0 e-2,5
pattern 2 >29: >3: max
20,8 52 7.1
f+13
f< 20:
40,0 20,8
+ -
S f+43 25 3.3 e-2,5
>20: f>0: max
208 5,9 8,1
f+13
f<9:
48,8 20,8
| f+43 3.1 4.1 e-2,5
>9: >0: max
20,8 7,4 10,0
f+13
20,8
P 2,2 3,1 e2,5
max
9,7 12,6
20,8
L 2,5 3,7 e2,5
max
11,3 14,7
20,8 20,8
Nailing 6 9 M f+13 2.9 42 e-2,5
pattern 1 max
12,9 16,8
20,8
S 3,2 4,7 e2,5
max
14,6 19,0
20,8
| 4,0 5,7 e2,5
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 Modified characteristic capacity timber beam to timber column — 1 Angle Bracket

1 Angle Bracket AB90 per connection |[Modified characteristic capacity per connection (kN)

Number of fasteners R1,k X Kmod R2,k X Kmod
Flap t d Flap t d
Naiing Load | o vards pwards
pattern | Flange A | Flange B | duration P

(beam) | (column)
CNA 4,0x40 / CNA 4,0x60

P 3,8 3,4
L 4,5 3,6
Nailing 4 4 M 47 38 07
pattern 3 ’
S 4,9 3.9
| 5,3 4,2

End gab: max. 5 mm

Table D2-4 Modified characteristic capacity trimmer connection — 2 Angle Brackets

Modified characteristic
2 Angle Brackets AB90 capacities (kN)
per connection

R2,3k X Kmod
Number of fasteners
- Load
Nailing pattern Joist Header | guration CNA4,0x40 CNA4,0x60
flange (A) | flange (B)
P 4,3 6,2
L 5,0 7,2
Nailing
pattern 4 6 9 M 58 8.2
S 6,5 9,2
| 7,9 11,5

Wane may not occur under the angle brackets.
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Table D2-5 Characteristic capacity timber beam to rigid support — 2 Angle Brackets

2 Angle Brackets AB90 per Characteristic capacities per connection (kN)
connection
R1,k R2/3,k R415,k
Nailing Number of fasteners CNA connector nails
pattem | Flange A | Flange B 4,0x35 to 4,0x60 4,0x35 | 4,0x40 | 4,0x50 | 4,0x60 4,0x35 to 4,060
1) 1)
R, + R,
Nailing max 4,5 R b
5 2 Bolts 5,4/k i > [ S,
pattem 5 mod 473 | 503 | 625 | 666 T T
mo:
Y fore

Connection with bolt

2 Angle Bracket AB90 per connection
factor for: F4 Fas Fas boit1 | Fass poitz
Kax 0,77 - 1,53xe/b| 0,33
see
Kt ) description ) 1,00

For each bolt it's needed to check: Ryt g ateral 2 Kiat X Fi g ; Roolt.d axial 2 Kax X Fi4; and also the combination.

The connections with bolts has to be checked as following:

connetion with two AB90

bolts to F2/3
check l 2
with:
©
o o - )
< < P
©
M= F2/3 X 10mm
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Table D2-6 Characteristic capacity timber beam to rigid support — 1 Angle Bracket
1 Angle Bracket AB90 per Characteristic capacities per connection (kN)
connection Rix | Rk | Ra/3 I Rs
Nailing | Number of fasteners CNA connector nails
patten [Flange A[Flange B|  4,0x35 to 4,0x60 4,035 to 4,0x60 4,0x35 to 4,0x60 4,035 | 4,0x40 | 4,0x50 | 4,0x60
X1=
123 | 148 | 197 | 246
Nailin Half of the values for a connection with 2 xX2=
atternQS 5 2 bolts 19,9/ ((f +16) X Kmoa) 45,2/ (€ X Kmod) AB90, if the timber is prevented from
P rotation, otherwise R_2/3=0,0kN 63 | 75 | 100 | 125
. X1 X2 110
min R ;
e—=999mm 85mm—e exk,,

Connection with bolt

1 Angle Bracket AB90 per connection

factor for: F Fas F4 Fs
Kax 1,53 - e/30 e/26
see
Kiat i description 1,00 1,00

eis toinsert in [mm]; e2 10mm
negativ values shall not be considered

For each bolt it's needed to check: Ryt g jateral = Kiat X Fi.d ; Rooit,d,axial = Kax X Fi.4; @and also the combination

bolts to
check

with:
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Annex D3 - ABR105

Product Name:

Product Material reference .
Alternative product names
Name acc. to clause I1-1
ABR105 Steel ref. 1 UK: ABR105-R, France: ABR105-R, Germany: 105 m/R
ABR105S Steel ref. 2 France: E3IX
ABR105S2 Steel ref. 3 -
ABR105Z Steel ref. 6 -

Connector Size Range:

Dimensions [mm] Holes flange A | Holes flange B
Model no.
A B C | Thickness | @5 211 a5 211
ABR105 105 | 105 | 90 3,0 10 3 14 1

Drawing:
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Nailing pattern:

Nailing pattern 1 Nailing pattern 2 Nailing pattern 3 Nailing pattern 4 ~ Nailing pattern 5

Flange A:
Flange B:
Beam to beam Beam to beam Beam (A) torigid  Beam (A) to rigid Beam (A) to
; - e . support (B) support (B)
Maximum nailing  Minimum nailing ; S S S column (B)
Maximum nailing Minimum nailing
Nailing pattern 6
Flange A:
Flange B:

Beam to beam
with large
connector screws
type SS-H
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Table D3-1 Modified characteristic capacity timber beam to timber beam — 2 Angle Brackets
2 Angle BracketsIABR105 Modified characteristic capacity per connection (kN)
per connection
" Number of fasteners R1,k X Kmod R2/3,x X Kmod Ra/5,k X Kmod
Nailing Load ’ ’ J
pattern Flange A| Flange B duration CNA Connector nail
4,0x40 | 4,0x60 | 4,0x40 | 4,0x60 4,0x40 4,0x60
3,6 5,9 10,2-b+601 11,5-b+599
P 4,6 7,0 e-10,7 e-10,7
3,6 5,9 max 6,8 max 9,0
L 5,4 8,1 e-10,7 e-10,7
41 6,9 max 7,3 max 10,0
Nailing 4,7 7,9 10,9-b+600 12,5-b+597
pattern 2 6 6 M 6,2 9,3 e-10,7 e-10,7
4,7 7,9 max 7,9 max 10,9
53 8,9 11,2-b+599 13,0-b+596
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 10,7 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
7,5 12,5 11,5-b+566 13,5-b+559
L 10,2 14,2 e-10,7 e-10,7
3,6 8,4 max 10,8 max 15,8
11,9-b+565 14,3-b+557
Nailing 8,6 14,3
10 14 M 11,6 16,2 e-10,7 e-10,7
pattern 1
4,5 10,6 max 11,9 max 17,5
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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Modified characteristic capacity timber beam to timber beam — 1 Angle Bracket Load duration P

per connection

1 Angle Bracket ABR105

Modified characteristic capacity per connection (kN)

Na|||ng Number of fasteners Load R1‘k X kmod R2[3’k X kmod R4,k X kmod R5,k X kmod
pattern duration CNA Connector nail
Flange A | Flange B 4,0x40 | 4,0x60 |4,0x40|4,0x60| 4,040 | 4,0x60 4,0x40 4,0x60
e<37,5: e<37,5: e< 76: es74:
52 87 47 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
Nl 74<e< 127:| 76<e< 137: 54 6.8
ailing
pattern 2 6 6 P 2.3 3.5 162 215
e e
f>25: f>35:
e>1,89-b+3: e>1,69-b+8:
47 7
f f . .
127<es500: | 137<es500: [ 40 5.4, 446 11,5b-525
47 7 e-85 e-85
e-85 e-85
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:
f+60 f+60 e<29:6,6 | e<31:85
Nailing 29<ex< 166: | 31<e< 187: 6.2 81
10 14 P 44 | 6,1
pattern 1 190 261
e e
>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: -85 -85
82 137
e-85 e-85

b, e and fare 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 additionelly.
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Table D3-3

Modified characteristic capacity timber beam to timber beam — 1 Angle Bracket Load duration L

1 Angle Bracket ABR105
per connection

Modified characteristic capacity per connection (kN)

Na|||ng Number of fasteners Load R1,k X kmod R2[3’k X kmod R4,k X kmod R5,k X kmod
pattern Fi Al FI B duration CNA Connector nail
ange A | rlange 4,0x40 | 4,0x60 |4,0x40|4,0x60| 4,040 | 4,0x60 4,0x40 4,0x60
e<37,5: e<37,5: e<76: es<73:
61 101 54 20
f<28: f<39: 37,5-e 37,5-e 85-e 85-e
175 237 76<e<1,83b+4: | 73<e<1,62:b+9:
f+60 f+60 e<68: 2,6 | es72: 3,3
Nail 68<e<132: | 72<es142: 58 74
ailing
L 2,7 4.1
pattern 2 6 6 ’ ’ 175 237
e e
>28: >39:
e>1,83-b+4: e>1,62:b+9:
54 20
f f . .
132<e<500: | 142<e<500: 10,6-b-466 12,0-b-558
54 9 e-85 e-85
e-85 e-85
e<37,5: e<37,5: es71: e<67:
107 179 96 159
f<44: <60: 37,5-e 37,5-e 85-e 85-e
206 289 71<e<1,72:-b+3: | 67<e<1,53-b+7:
f+60 f+60 e<27:7,7 | e<29: 9,9
Nailing 27<es175: | 29<e<136: 6.7 89
10 14 L 5.1 7.1
pattern 1 208 291
e e
>44. >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
9 159
e-85 e-85

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 additionelly.
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Table D3-4 Modified characteristic capacity timber beam to timber beam — 1 Angle Bracket Load duration M

1Angle Bracket I.'\BR1 05 Modified characteristic capacity per connection (kN)
per connection
Nailing Number of fasteners Load R1,k X Kmod R2/3,k X Kmod R4k X Kmod Rsk X Kmod
pattern duration CNA Connector nail
Flange A | Flange B 4,0x40 | 4,0x60 |4,0x40|4,0x60| 4,0x40 | 4,0x60 4,0x40 4,0x60
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
ailing
pattern 2 6 6 M 3.1 47 188 259
e e
>31: >42:
e>1,77-b+6: e>1,57-b+11:
62 103
f f . .
135<e<500: | 146<e<500: 10,9-b-486 12.5-b-591
62 103 e-85 e-85
e-85 e-85
e<37,5: e<37,5: e<70: e<66:
123 204 110 182
f<48: f<65: 37,5-e 37,5-e 85-e 85-e
294 318 e<26: 8,8 | e<28: 11,3 | 70<e<1,67-b+4: | 66<e<1,48-b+8:
£+60 £+60
71 9,6
ili 26<e<183: | 28<e<104:
Nailing 10 14 M 58 | 81
pattern 1 226 321
e e
>48: >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 additionelly.
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Table D3-5

Modified characteristic capacity timber beam to timber beam — 1 Angle Bracket Load duration S

1 Angle Bracket ABR105
per connection

Modified characteristic capacity per connection (kN)

el Number of fasteners Load R1,k X Kmod R2/3,k X Kmod R4k X Kmod . Rs k X Kmod
pattem | g AlF g | duration CNA Connector nail
ange A | Flange 4,0x40 | 4,060 |4,0x40|4,0x60| 4,0x40 | 4,0x60 4,040 4,0x60
e<37,5: e<37,5: e<74: e<71:
78 130 70 116
£<33: f<44: 37,5-e 37.5¢ 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:
+60 +60 61<e<139: | 66<e<149:
" 202 281 6,5 8,5
Nailing 6 6 s 35 | 52 e e
pattern 2 ’ ’
139<e<500: | 149<e<500: e>1,73-b+7: e>1,53-b+12:
>33: >44. 70 116
70 116 e-85 e-85 11,2-b-506 13,0-b-624
f f e-85 e-85
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:
f+60 | 60 25<es<179: | 27<es8T:
) 244 351 7.6 10,4
Nailing | 44 14 s 65 | 9.1 e e
pattern 1
195<e<300:
245 87<e<500: | e>1,63-b+5: e>1,44-b+9:;
f>52: >69: e-32,5 245
110 182 e-32,5 12,4-b-606 15,0-b-791
f f 300<e<500: -85 -85
123
e-85

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 additionelly.




Table D3-6

Page 54 of 407 of European Technical Assessment no. ETA-06/0106, issued on 2020-01-29.

Modified characteristic capacity timber beam to timber beam — 1 Angle Bracket Load duration |

1 Angle Bracket ABR105
per connection

Modified characteristic capacity per connection (kN)

Nailing Number of fasteners Load R1x X Kmod R2/3,k X Kmod R4k X Kmod Rs k X Kmod
pattern Flange A | Flange B duration CNA Connector nail
9 9 4,0x40 | 4,0x60 |4,0x40|4,0x60| 4,0x40 | 4,0x60 4,0x40 4,060
€<37,5: e<37,5: es73: e<70:
96 159 85 142
<38: f<49: 37,5-e 37,5-e 85-e 85-e
228 305 esb7: 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 0.7
Naili
ailing 6 6 42 | 64 e e
pattern 2
145<e<500: | 101<e<190:
85 245 e>1,65-b+9: e>1,45-b+14:
>38: f>49: e-85 e-32,5
85 142 11,8:b-545 14,1-b-690
f f 190<e<500: -85 e-85
142
e-85
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:
f+60 | 60 23<es110: | 26<es82:
- 280 407 8,6 12,0
Nailing 10 14 80 | 11,2 e e
pattern 1
110<e<335:
245 82<e<500: e>1,55b+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.

|:| 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 additionelly.
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Table D3-7 Modified characteristic capacity timber beam to timber column — 1 Angle Bracket
Modified characteristic capacity per connection (kN)
1 Angle Bracket ABR105 per connection
Rq,k X Kmod Rak X Kmod
Number of fasteners
Nailing Load
pattem | Flange A | Flange B | guration | CNA%0x40 | CNA4,0xB0 | CNA4,0x40 | CNA4,0x60
(beam) | (column)
P 9,6 10,2 0,9 1,5
L 11,2 11,9 1,0 1,7
Nailing 6 14 M 12,8 13,6 1,2 2,0
pattern 5
S 14,4 15,3 1,3 2,2
| 17,6 18,7 1,6 2,7
Table D3-8 Characteristic capacity timber beam to rigid support — 2 Angle Brackets
2 Angle Brackets ABR105 Characteristic capacities per connection (kN)
per connection Rix Feam | Rz
Nailing |Number of fasteners CNA connector nails
pattem [Flange A[Flange B| 4,0x35 | 4,0x40 | 4,0x50 | 4,0x60 | 4,0x35 | 4,0x40 | 4,0x50 | 4,0x60 4,0x35 to 4,0x60
Naili min of: H n
a9 1 10 | 1Bolt | 408 | 48 | 648 | 808 | 225 | 268 | 35 | 437 R, + R,
pattern 3
7,7 Kmod max 4,6 R b
min P —; 7‘ x —
ili e
Nailing | g 1Bt | 19 | 228 | 302 | 378 16 19 252 | 3,09 ™
pattern 4
1) See table D3-9
Connection with bolt
2 Angle Brackets ABR105 per connection
factor for: Fi Fas Fass.boit1 | Fass bolt
Kax 0,50 - e/b 0,13
klat - 0,5 - 1,00

For each bolt it's needed to check: Ryoit g jateral = Kiat X Fig ; Roolt,d,axial = Kax X Fig; and also the combination.

F
4/5
4>
eI N\
\
bolt 1 Jhb4 bolt 2
[

L E
SN s Vi
eI ¢
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Characteristic capacity timber beam to rigid support — 1 Angle Bracket
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1 Angle Bracket ABR105 per Characteristic capacities per connection (kN)
connection Ry | Rax Raiz i I Rs
Nailing | Number of fasteners CNA connector nails
pattem | Flange A | Flange B 4,0x35 to 4,0x60 4,0x35 to 4,0x60 4,0x35 | 4,0x40 | 4,0x50 | 4.0x60 | 4,0x35 | 4,0x40 | 4,0x50 | 4,0x60
Nail X1=
aing 1 1o 1Bolt 245 | 204 | 32 | 400
pattern 3
Half of the values for a connection with 2 xX2=
45,8/ ((f+81) X Kmog) 45,28/ (e X Kpod) ABR105, if the timber is prevented from 173 | 208 | 277 | 347
Nailing rotation, otherwise R_2/3=0,0kN
6 1 Bolt . X1 X2 265
pattemn 4 min 3 5
e=9,99mm 10lmm —e exk,

Connection with bolt

1 Angle Bracket ABR105 per connection
factor for: Fi Fas F4 Fs
Kax 1,00 - e/15 e/80
Kiat - - 1,00 1,00

For each bolt it's needed to check: Ryt g jateral 2 Kiat X Fid ; Rbolt.d,axial 2 Kax X Figq; and also the combination.

Table D3-10

eis toinsert in [mm]; e= 10mm
negativ values shall not be considered

Characteristic capacity timber beam to timber beam — 2 Angle Bracket ABR105 — Nailing pattern 6

Timber to timber connection | 2 angle brackets per connection
Fasteners Characteristic capacities [kN] - Timber C24
Nailing
Item Pattern Header Joist Ry Rak
Qty Type Qty Type SS-H #10x40 SS-H #10x80 SS-H @10x40|SS-H @#10x8(
ABR105 Nailing 3 SS-H 1 SS-H 6,3 12,2 5,7 9,9
pattern 6
Table D3-11  ABR105 Slip modulus kser
Nailt R1 load direction R, load direction
. . allin
Configuration patteri Kser [KN/mm] kser [KN/mm)]
SS-H @10x40 SS-H @10x80 SS-H @10x40 SS-H @10x80
Timber to timber
6 1,12 1,027 0,385 0,545
(with SS-H screws) ’ ! ! !

by 2.

These slip modulus are given for 1 angle bracket. In case of 2 brackets, values can be obtained by multiplying the above
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Annex D4 - AB105

Product Name:

Product Material reference .
Alternative product names
Name acc. to clause 111
AB105 Steel ref. 1 France: AB105-R, Germany: 105 o/R
AB105S Steel ref. 2 -
AB105S2 Steel ref. 3 -
AB105Z Steel ref. 6 -

Connector Size Range:

Dimensions [mm] Holes flange A | Holes flange B
Model no.
A B C | Thickness a5 211 @5 o211
AB105 103 | 103 | 90 3,0 8 3 11 3
Drawing:
C

Nailing pattern:

Flange A:

Flange B:

Nailing pattern 1

° O L]
° e .
. . .
@] O

Beam to beam

Maximum nailing

Nailing pattern 2

L] O L d
o Q o
L] ) L]
©) ©)

Beam to beam
Minimum nailing

Nailing pattern 3

L] O L]
. ® .
o o o
@] @)

Beam (A)
to column (B)

Nailing pattern 4

L] O L]
. e .
. . .
(@) O

Trimmer
connection

Nailing pattern 5

[ ] O [
L] L o
o o o
©) ©)

Beam (A) to
rigid support (B)
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Table D4-1 Modified characteristic capacity timber beam to timber beam — 2 Angle Brackets
AR Bracket§ A Modified characteristic capacity per connection (kN)
per connection
- Number of fasteners R1 k X Kmod R2/3.k X Kmod Ry/5.k X Kmod
Nailing Load ’ ’ _ ’
pattern Flange A Flange B duration CNA Connector nail
4,0x40 [ 4,0x60 | 4,0x40 | 4,0x60 4,0x40 4,0x60
1,9-b+75 2,6:b+80
P 3,6 5.1 2,4 4,5 e-2,5 e-2,5
max 5,5 max 7,1
2,0:b+76 2,9:b+83
L 4,1 5,7 2,8 53 e-2,5 e-2,5
max 6,4 max 8,3
. 2,2:b+77 3,2:-b+85
Nailing 4 5 M 4,4 6,3 3,2 6,1 e-2,5 e-2,5
pattern 2
max 7,3 max 9,4
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
5,5 8,1 4.5 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
max 9,1 max 9,1
N 3,6-b+89 5,5-b+104
Nailing 8 1 M 7,3 11,0 | 106 | 14,6 e-2,5 e-2,5
pattern 1
max 9,7 max 9,7
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
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 Modified characteristic capacity timber beam to timber beam — 1 Angle Bracket
1 Angle Bracket AB105 Modified characteristic capacity per
per connection connection (kN)
Number of fasteners Load R4,k X Kmod R2/3,k X Kmod Ry/5,k X Kmod
ailing patte - CNA Connector nalil
Fl Al FI g | duration
ange A | range 40x40 | 4,0x60 |4,0x40]4,0x60] 4,0x40 |  4,0x60
f< 80: f<17:
59 97 39,9
f f "
P +58 +58 1.2 23 e-3,0
>80: >17: max
40 5,2 6,9
f+14
f<48: <10:
68 114 39,9
L f+58 f+58 14 27 e-3,0
f>48: >10: max
40 6,1 | 8,1
f+14
f<32: <6:
78 130 39,9
Nailing 4 5 M f+58 f+58 16 3.0 e-3,0
pattern 2 >32: >6: max
40 7,1 | 9,3
f+14
f< 23: f<3:
88 146 39,9
S f+58 f+58 18 34 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 40 | 55 e-3,0
max
12,0 15,5
39,9
L 47 | 64 e-3,0
max
14,0 18,1
39,9 39,9
Nailing 8 11 M e+14 53 73 e-3,0
pattern 1 max
16,0 20,7
39,9
S 60 | 82 e-3,0
max
18,0 23,3
39,9
73 | 100 e-3,0
max
22,1 28,5

e and f are in mm
Wane may not occur under the angle brackets.
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Modified characteristic capacity timber beam to timber column — 1 Angle Bracket

1 Angle Bracket AB105 per connection

Modified characteristic capacities per connection (kN)

Number of fasteners Rik X Kmod R2x X Kmod
Nailing Load Flange turned Flange turned
pattern Flange A | Flange B | quration downwards upwards
(beam) (column)
CNA 4,0x40 CNA 4,0x60 CNA 4,0x40 CNA 4,0x60 CNA4,0x40 & 60
P 6,0 7,7 6,9 6,9
L 7,0 8,2 7,3 7,3
Nailing 5 6 M 8.1 86 7.6 7.6 14
pattern 3
S 9,1 9,1 7,9 7.9
| 9,8 9,8 8,4 8,4

End gab: max. 5 mm
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Table D4-4 Modified characteristic capacity trimmer connection — 2 Angle Brackets
Modified characteristic capacity
2 Angle Brackets AB105 per connection (kN)
per connection
R2,3k X Kmod
Number of fasteners
Nailing pattern Load | ~NA4.0x40 | CNA4,0x60
gp Joist Header | duration ’ ’

flange (A) | flange (B)

P 8,0 10,9

L 9,3 12,7

Nailing 8 11 M 10,6 14,6

pattern 4
S 12,0 16,4
| 14,6 20,0

Wane may not occur under the angle brackets.

Table D4-5 Characteristic capacity timber beam to rigid support — 2 Angle Brackets
2 Angle Brackets AB105 per Characteristic capacities per connection (kN)
i
connection Rix I Ras | Raysk
Nailing | Number of fasteners CNA connector nails
pattern | Flange A | Flange B | 4,0x35 4,0x40 4,0x50 | 4,0x60 4,0x35 4,0x40 4,0x50 4,0x60 4,0x35 to 4,0x60
min of: R41)+ R."
Nailing 5 2Bolts | 123 | 1376 | 17,58 | 19,76 | 486 5,18 6,43 6,85 T i 2O R B
pattern 5 min X ' X B
mod
11,3/Kmod Y fore
Connection with bolt
2 Angle Brackets AB105 per connection
factor for: Fy Fas Fass.p0t1 | Fass boit2
Kax 0,79 - 1,58 x e/b| 0,47
Kjat - see description - 1,00

For each bolt it's needed to check: Ryt g jateral = Kiat X Fid ; Roolt.d axial 2 Kax X Fiq; and also the combination.

each
bolt groupe
is to check
with:
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Table D4-6

Characteristic capacity timber beam to rigid support — 1 Angle Bracket

1 Angle Bracket AB105 per

Characteristic capacities per connection (kN)

connection
Ry k | Rk | Ra/3 x Rs
Nailing | Number of fasteners CNA connector nails
patiemn | Flange A | Flange B 4,0x35 to 4,0x60 4,0x35 to 4,0x60 4,0x35 to 4,0x60 4,0x35 | 4,0x40 | 4,0x50 | 4,0x60
X1=
158 | 190 | 253 | 318
Nailin Half of the values for a connection with 2 x=
9 5 2 bolts 19,9 / ((f +18) X Kmod 19,9/ (€ X Kmog AB105, if the timber is prevented from 123 | 148 | 197 | 246
attern 5
P rotation, otherwise R_2/3=0,0kN
. X1 X2 452
min ; 5
e—=9,99mm 10lmm—e exk,,
eis toinsert in [mm]; e 10mm

Connection with bolt

1 Angle Bracket AB105 per connection
factor for: F4 Fo/3 F4 Fs
Kax 1,58 0,00 e/21 e/28
Kiat - see description 1,00 1,00

negativ values shall not be considered

For each bolt it's needed to check: Rygit g ateral 2 Kiat X Fi g ; Rooit,d.axial = Kax X Fig; and also the combination.

with:

bolt groupe
is to check

i F2/3
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Annex D5 - ABR70

Product Name:

Product Material reference .
Alternative product names
Name acc. to clause I1-1
ABR70 Steel ref. 1 France: EB/7070, Germany: 70 m/R
ABR70S Steel ref. 2 -
ABR70S2 Steel ref. 3 -
ABR70Z Steel ref. 6 -

Connector Size Range:

Dimensions [mm] Holes flange A | Holes flange B
Model no.
A B C Thickness | @5 28,5 a5 28,5
ABR70 70 | 70 | 55 2,0 6 1 6 1
Drawing:

Nailing pattern:

Nailing pattern 1 Nailing pattern 2

Flange A: ° ° ° )
o o o o
° ° ° °

Flange B: L4 L o o

.OO

Beam to beam

Beam to beam
Maximum nailing

Minimum nailing
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Table D5-1 Modified characteristic capacity timber beam to timber beam — 2 Angle Brackets
2 Angle Brackets. —— Modified characteristic capacity per connection (kN)
per connection
. Number of fasteners R1 k X Kmod R2/3.k X Kmod Ra/5,k X Kmod
Nailing Load ’ ’ : ’
pattern duration CNA Connector nail
Flange A | Flange B 4,040 | 4,0x60 | 4,0x40 | 4,0x60 4,0x40 4,060
1,04-b+155 1,48-b+161
P 21 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
L 2.4 34 3,4 4,8 e e
2,4 3,4 max 4,0 max 5,9
. 1,18:b+157 1,97-b+169
Nailing 4 4 M 2,4 3,9 3.9 5.5 7(3 7(3
pattern 2
2,4 3,9 max 4,0 max 6,7
1,33-b+159 2,21-b+172
S 2.7 4.4 4.4 6,2 e e
2,7 4,3 max 4,5 max 7,5
1,63-b+164 2,71-b+180
33 5.4 53 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 5,1 e e
3,1 4,6 max 7,0 max 11,6
. 2,13:b+192 3,54-b+228
Nailing 4 6 M 4,3 71 4,0 5.8 —e —e
pattern 1
3,4 5,2 max 8,0 max 13,2
2,40-b+199 3,99-b+239
S 4.8 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 value in the grey square is valid.
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Table D5-2 Modified characteristic capacity timber beam to timber beam — 1 Angle Bracket Load duration P

1Angle Bracket_ABR?O Modified characteristic capacity per connection (kN)
per connection
Nailing Number of fasteners Load R4,k X Kmod R2/3,x X Kmod R4k X Kmod Rsx X Kmod
i CNA Connector nail
patiem | Flange A | Flange B | duration 4,0x40 | 4,0x60 |4,0x40|4,0x60| 4,0x40 | 4,0x60 4,0x40 4,060
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<26:22 | e<27:28
Nailing
pattern 2 4 4 P 15 21 26<e< 53: | 27<e<48: 1,5 2,1
54 76
f>26: f>24: e e
15,5 21
f f e>53: e>48: 1,0-b+10 1,5-b+15
2 2 e e
e-35 e-35
Min: Min:
e<40: e<40:
244 40,6
f< 16: f< 15: 40-e 40-e 18 30
66 109 55-e 55-e
f+62,5 f+62,5
es29:22 | e<28:2,8
Nailing
pattern 1 4 6 P 15 22 29<e< 52: | 28<e< 48: 1,5 2,5
64 79
f>16: f>15: e e
13,3 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.

|:| 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 additionelly.
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Table D5-3 Modified characteristic capacity timber beam to timber beam — 1 Angle Bracket Load duration L

1Angle Bracket_ABR?O Modified characteristic capacity per connection (kN)
per connection
Nailing Number of fasteners Load Rq,k X Kmod R2/3,k X Kmod R4k X Kmod Rs k X Kmod
attern duration CNA Connector nail
i Flange A | Flange B 4,0x40 | 4,0x60 |4,0x40|4,0x60| 4,0x40 | 4,0x60 4,0x40 4,0x60
Min: Min:
e<40: e<40:
326 47,4
f< 26: <19 40-e 40-e 24 34
61 89 55-e 55-e
f+62,5 f+62,5
e<24:2,6 | e<24: 3,3
Nailing
pattern 2 4 4 L 1.7 24 24<es 49: | 24<es<48: 1,7 2,4
61 79
>26: >19: e e
17,8 21
f f e>49: e>48: 1,2-b+12 1,7-b+17
21 21 e e
e-35 e-35
Min: Min:
e<40: e<40:
285 47,4
f< 16: f<12: 40-e 40-e 21 34
7 127 55-e 55-e
f+62,5 f+62,5
e<29:2,6 | e<24: 3,3
Nailing
pattem 1| 4 6 L L7128 | 9o a0: | 24<es 48: 18 3,0
74 79
f>16: >12: e e
15,5 21
f f e>49: e>48: 1,9-b+37 3,1-b+62
21 21 e e
e-35 e-35

b, e and f are in mm.

DVhen 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 additionelly.
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Table D5-4 Modified characteristic capacity timber beam to timber beam — 1 Angle Bracket Load duration M

1Angle Bracket_ABR?O Modified characteristic capacity per connection (kN)
per connection
- Number of fasteners Ri k X Kmod R2/3.k X Kmod R4k X Kmod Rs k X Kmod
e -oad ‘ ’ CNA C‘onnector nail ,
attern duration
P Flange A | Flange B 4,0x40 | 4,0x60 |4,0x40|4,0x60| 4,0x40 | 4,0x60 4,0x40 4,0x60
Min: Min:
e<40: e<40:
326 54,1 24 39
f< 26: f< 16: 40-e 40-e 55-e 55-e
61 102
f+62,5 f+62,5
e<21:2,9 | e<21: 3,8
Nailing
pattern 2 4 4 M 1.9 27 21<e<48: | 21<e<48: 1,7 2,8
61 79
>26: f>16: e e
17,8 21
f f e>48: e>48: 1,2:-b+12 2,0-b+20
2 2 e e
e-35 e-35
Min: Min:
e<40: e<40:
326 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<27:2,9 | e<21:3,8
Nailing
pattern 1 4 6 M 2 2.9 27<e<48: | 21<e< 48: 2 3,4
79 79
f>16: >11: e e
17,8 21
f f e>48: e>48: 2,1-b+43 3,5:-b+71
21 21 e e
e-35 e-35

b, e and fare 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 shall be checked additionelly.
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Table D5-5 Modified characteristic capacity timber beam to timber beam — 1 Angle Bracket Load duration S

1Angle Bracket_ABR?O Modified characteristic capacity per connection (kN)
per connection
Nailing Number of fasteners Load Rq,k X Kmod Ra2/3,x X Kmod R4k X Kmod Rs k X Kmod
attern duration CNA Connector nail
i Flange A | Flange B 4,0x40 | 4,0x60 |4,0x40|4,0x60| 4,0x40 | 4,0x60 4,0x40 4,0x60
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
Nailing
pattern 2 4 4 S 2.2 3.1 21<e<48: | 19<es< 48: 1,9 3,1
69 79
>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
Min: Min:
e<40: e<40:
36,6 60,9 2 44
f< 16: f<9: 40-e 40-e 55-e 55-e
99 164
f+62,5 f+62,5
es24:3,3 | e<19: 4,2
Nailing
pattern 1 4 6 S 22 3.3 24<e< 48: | 19<e<48: 2,3 3,8
79 79
f>16: f>9: e e
20 21
f f e>48: e>48: 2,4-b+48 4,0-b+80
21 21 e e
e-35 e-35

b, e and f are in mm.

|:| 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 additionelly.
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Table D5-6 Modified characteristic capacity timber beam to timber beam — 1 Angle Bracket Load duration |

1Angle Bracket_ABR?O Modified characteristic capacity per connection (kN)
per connection
Number of fasteners R1,k X Kmod Ra2/3,k X Kmod R4k X Kmod Rs k X Kmod
Nailing Load :
pattem Flange A | Flange B qnration CNA Connector nail
4,0x40 4,0x60 [4,0x40]4,0x60( 4,0x40 4,0x60 4,0x40 4,0x60
Min: Min:
e<40: e<40:
44,8 744 33 54
f< 21: f<11: 40-e 40-e 55-e 55-e
84 139
f+62,5 f+62,5
e<20:4,0 | e<15:5,2
Nailing
pattern 2 4 4 27 38 20<e<48: | 15<es<48: 2,3 3,8
79 79
>21: >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
Min: Min:
e<40: e<40:
44,8 744 33 54
f<13: =<7 40-e 40-e 55-e 55-e
120 199
f+62,5 f+62,5
Nailing e<20:4,0 | e<15:5,2
4 6 2,7 4,0
pattern 1
20<e<48: | 15<e<48: 2,8 4,7
>13: >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 fare 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 additionelly.
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Annex D6 — AB70

Product Name:

Product Material reference .
Alternative product names
Name acc. to clause 111
AB70 Steel ref. 1 Germany: 70 o/R
AB70S Steel ref. 2 -
AB70S2 Steel ref. 3 -
AB70Z Steel ref. 6 -

Connector Size Range:

Dimensions [mm] Holes flange A | Holes flange B
Model no.
A B C Thickness | @5 28,5 a5 @8,5
AB70 70 | 70 | 55 2,0 4 2 7 1
Drawing:

Nailing pattern:

Nailing pattern 1 Nailing pattern 2

TN N

°* o °© o

Flange A: ® ° ° o
O O

e o o e o o

Flange B: L ° o] o]
@) O

° ) o o]

Beam to beam
Minimum nailing

Beam to beam
Maximum nailing
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Table D6-1 Modified characteristic capacity timber beam to timber beam — 2 Angle Brackets

2 Angle Brackets AB70
per connection

Modified characteristic capacity per connection (kN)

Na|||ng Number of fasteners Lesr R1’k X kmod R2/3,k X kmod R4/5’k X kmod
pattern duration CNA Connector nalil
Flange A| Flange B 4,0x40 | 4,0x60 | 4,0x40 | 4,0x60 4,040 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
max 3,8 max 3,8
Nailin 1,66-b+28 2,34-b+33
9 2 3 M 3,3 4.7 3,1 4.5 e-2 e-2
pattern 2
max 3,8 max 4,0
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
| 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
2 4 - _—
L 9 S 3,8 53 e-2 e-2
2,8 4,2 max 3,8 max 3,8
. 1,66-b+28 2,34-b+33
Nailing 4 7 M 33 Y71 43 | e0 62 e2
pattern 1
3,2 4,2 max 4,0 max 4,0
1,82:b+29 2,34-b+33
4 7 - -
S 3.6 ’ 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
| 4.2 4.7 5,9 8,3 e-2 e-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 value in the grey square shalle be checked additionelly.
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Annex D7 — E20/3

Product Name:

Product Material reference .
Alternative product names
Name acc. to clause I1-1
E20/3 Steel ref. 1 -
E20/3S Steel ref. 2 -
E20/3S2 Steel ref. 3 -
E20/37 Steel ref. 6 -

Connector Size Range:

Dimensions [mm] Holes flange A | Holes flange B
Model no.
A B C | Thickness | @5 211 a5 211
E20/3 170 | 113 | 95 3,0 24 5 16 4

Drawing:
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Nailing pattern:

Nailing pattern 1 Nailing pattern 2 Nailing pattern 3 Nailing pattern 4
[ ] L[] L] - . L] . [ ] [ ] " L]
Flange A: o o a2 o, .0 o o %0
L] L] L]
o} O e e O e}
L] L]
L] L]
(o) (o) o 0 o) ¢} o, ¢}
o L] id L] o (<] o [+
L] o
LJ Ld L * LJ | LJ LJ
) Ke) o, o o, o o,I1.©
Flange B: * . * * o * ® e * ® o\l o ®
L] L] (o] (<] L] [ ] o o
L) L L) Ld L) L] L) L
O o, O o, e o, O ]
Beam to beam Beam to beam . . Column (A) to
: " L o Trimmer connection
Maximum nailing Minimum nailing beam (B)
Nailing pattern 5 Nailing pattern 6 Nailing pattern 7
L] L] L] L] o (-] o
L L L] L] o o
Flange A: Os * © Oy @ 2© ®, °.°
L] L] L] L] [ [}
o o0 A
. o 2 ° o
o) o) o o o [\ o
L] L] o (<] -] ° 5 O
ol
O. cJ.O O. °.O O.° o.o
Flange B: ° o ' ° o ° ° ol flo °
o o o o o (-]
o o o o ° (-] o
o. .o o. .o °. ° .0

Beam to beam
with large connector
screws type SS-H

Beam (A) to rigid Column (A) to rigid
support (B) support (B)

Nailing pattern 5 to 7:

In case of a pure tension load (F1) it may be an option, to connected the E20/3 only with the 2 bolts near the flange A
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Table D7-1 Modified characteristic capacity timber beam to timber beam — 2 Angle Brackets
2 Angle Brackets E20/3 Modified characteristic capacity per connection
per connection (kN)
. Number of fasteners R1x X Kmod R2/3.k X Kmod
Nailing Load : :
pattern Flange A | Flange B duration CNA Connector nalil
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
Nailing 12 9 M 4.4 7.1 12,0 16,2
pattern 2
S 5,0 7,9 13,5 18,2
| 6,1 9,7 16,5 22,2
4.4 7.1
=] 11,9 15,9
3,2 5,2
5,1 8,2
L 13,9 18,6
3,8 6,1
ili 5,9 9,4
Nailing 24 16 M 15,9 21,2
pattern 1 4.3 70
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 Modified characteristic capacity timber beam to timber beam — 1 Angle Bracket

1 Angle Brackets E20/3 Modified characteristic capacity
per connection per connection (kN)
" Number of fasteners R1x X Kmod R2/3.k X Kmod
Nailing Load ’ '
pattern Flange A | Flange B duration CNA Connector nail
4,0x35 4,0x50 4,0x35 4,0x50
f< 58: < 80:
119 162
f+73 f+73
P 4,5 6,1
>58: >80:
53 85
f f
< 65: < 88:
131 181
f+73 f+73
L 53 71
f>65: f>88:
62 99
f f
< 71: < 94:
143 200
Nail f+73 f+73
amng |12 9 M 6.0 8,1
pattern 2
>71: >94:
L4l 113
f f
< 77: f< 101:
155 219
f+73 f+73
S 6,8 9,1
>77: >101:
79 127
f f
f< 87: f<112:
179 257
f+73 f+73
| 8,3 11,1
>87: >112:
97 155
f f
fare in mm.

Wane may not occur under the angle bracket.
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Modified characteristic capacity timber beam to timber beam — 1 Angle Bracket

1 Angle Brackets E20/3
per connection

Modified characteristic capacity per connection

(kN)

N Number of fasteners Load R1k X Kmod Ry/a.k X Kmod
attern duration CNA Connector nail
i Flange A | FlangeB 4,0x35 4,0x50 4,0x35 4,0x50
f< 58: f< 80:
119 162
f+73 f+73
P 6,0 8,0
f>58: >80:
53 85
f f
f< 65: f< 90:
131 181
f+73 +73
L 6,9 9,3
f>65: >90:
62 99
f f
f<71: f< 95:
143 200
Nailing f+73 f+73
pattern 1 24 16 M 7.9 10,6
>71: f>95:
n 113
f f
f<77: f< 101:
155 219
f+73 f+73
S 8,9 11,9
>77: >101:
79 127
f f
f< 87: f< 112
179 257
f+73 f+73
10,9 14,6
>87: >112:
o7 155
f f
fare in mm.

Wane may not occur under the angle bracket.
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Table D7-4 Modified characteristic capacity timber column to timber beam — 2 Angle Brackets

2 Angle Brackets E20/3 Modified characteristic capacity
per connection per connection (kN)
Nailing Number of fasteners Load R1,k X Kmod R2/3,k X Kmod
pattern duration CNA Connector nail
Fl A| FI B
ange Al Fange 4,0x35 4,0x50 4,0x35 4,0x50
P 3,3 53 7.1 9,5
L 3,9 6,2 8,2 11,1
Nailing 13 8 M 4.4 7.1 9,4 12,7
pattern 4
S 5,0 7.9 10,6 14,3
I 6,1 9,7 12,9 17,5

Table D7-5 Modified characteristic capacity timber beam to rigid support — 2 Angle Brackets

2 Angle Brackets E20/3 Modified characteristic capacity per connection
per connection (kN)
Number of fasteners R4,k X Kmod R2/3,k X Kmod
Nailing Load CNA Connector nail
q |
pattern duration
Flange A | Flange B 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
Naili 42,9 56,8

t"’:' '”95 24 4 Bolts M 31,2 35,8
pattem 29,3 44,8
48,3 63,9

S 35,1 40,2
33,0 50,4
59,0 78,1

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 value in the grey square is valid.
Requirement for bolts - see declaration under table D7-6.
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Table D7-6 Modified characteristic capacity timber beam to rigid support — 1 Angle Bracket

1 Angle Brackets E20/3 Modified characteristic capacity per connection
per connection (kN)
Number of fasteners Rqk X Kmod R2/3,k X Kmod
Nailing Load
pattern Flange A | Flange B duration CNA Connector nail
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
>4: >8:
62 99
f f
f<5: f<10:
336 336
o f+19,1 f+19,1
p’:ﬁi‘r’:]gs 24 | 4Bolts M 15,6 18,9
f>5: >10:
71 113
f f
f<6: f<12:
336 336
f+19,1 f+19,1
S 17,6 21,3
f>6: >12:
79 127
f f
f<8: f< 16:
336 336
f+19,1 f+19,1
| 21,5 26,0
>8: >16:
97 155
f f
fare in mm.

Force direction F;: 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 Fy 4.

Force direction F,: the bolt group shall have a capacity to sustain the followings:
F2.a; Mxp2=F2,4 % 59mm ; My g2=F; 4 X 89mm see picture

The force F, 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 F.

Wane may not occur under the angle brackets.
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Table D7-7 Modified characteristic capacity timber column to rigid support — 2 Angle Brackets

Modified characteristic capacities per
1 Angle Bracket E20/3 per connection connection (kN) "

R1k X Kmod R2/3,k X Kmod

Number of fasteners

NHling Load | N4 0x35 | CNA4,0x50 | CNA4,0x35 | CNA4,0x50
pattern [ Flange A | Flange B | duration

P 18,1 24,0 15,3 17,5

L 21,1 28,0 17,8 20,4
Nailing 13 4 bolts M 24,1 32,0 20,4 23,3
pattern 6

s 27,2 36,0 22,9 26,2

| 33,2 44,0 28,0 32,0

Wane may not occur under the angle bracket.
Y The capacities are based on the assumption that the bolts have a characteritic lateral capacitt
of 20 kN and a characteristic axial capacity of 22 kN. If one of the characteristic capacities of
the choosen bolts is smaller, the cpacity of the connection shall be reduced proportionally.

Table D7-8 Modified characteristic capacity timber to timber — trimmer connection

Modified characteristic capacity
per connection (kN)

1or2 Angle Bracket(s) E20/3 per  ['5 a; 016 Brackets E20/3 | 1 Angle Bracket E20/3

connection per connection per connection
R2/3,k X Kmod R2/3,k X Kmod
Number of fasteners
Nailing Load 1 -\a4,0x35 | CNA4,0x50 | CNA4,0x35 | CNA4,0x50
pattern Flange A | Flange B duration
P 7,6 11,6 3,8 5,8
L 8,9 13,5 4,4 6,7
Nailing 18 16 M 10,1 15,4 5,1 7.7
pattern 3
S 11,4 17,4 5,7 8,7
| 13,9 21,2 7,0 10,6

Wane may not occur under the angle brackets.
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Table D7-9 Characteristic capacity CLT timber beam to CLT timber beam — 2 Angle Bracket E20/3 — Nailing pattern
6

CLT to CLT connection | 2 angle brackets per connection
» Fasteners Characteristic capacities [kN] - CLT
it Nailing . .
em i
Pattern Header Joist 1,k 2,k
Qty Type Qty Type SS-H #10x80 SS-H @#10x80

Nailing

E20/3 4 SS-H 5 SS-H 29 26
pattern 7

CLT density was considered as C24 - p= 350 kg/m’

Table D7-10  E20/3 Slip modulus kser

R: load direction R, load direction
Configuration Nailling pattern Keer [kN/mm] Keer [kN/mm]
SS-H @#10x80 SS-H #10x80
CLT to CLT (with SS-H screws) 7 2,54 1,97

These slip modulus are given for 1 angle bracket. In case of 2 brackets, values can be obtained by multiplying the above
by 2.



Page 81 of 407 of European Technical Assessment no. ETA-06/0106, issued on 2020-01-29.

Annex D8 — E9/2.5

Product Name:

Product Material reference .
Alternative product names
Name acc. to clause I1-1
E9/2.5 Steel ref. 1 -
E9/2.58 Steel ref. 2 -
E9/2.5S82 Steel ref. 3 -
E9/2.5Z2 Steel ref. 6 -

Connector Size Range:

Dimensions [mm] Holes flange A | Holes flange B
Model no.
A B C | Thickness | @5 211 @5 211
E9/2.5 154 | 1525 | 65 2,5 14 2 14 2
Drawing:

Nailing pattern:

Nailing pattern 1 Nailing pattern 2 Nailing pattern 3 Nailing pattern 4 Nailing pattern 5

..O.. .O. .o. .o. .O.
Flange A: .o . . .. : : : :
OO. ooo ..O.. .O. L] U L]
Flange B: -U- oDo .U. .D. o ®,
..o.. .OOO. '.OO. ..OO. OOOOO

Beam to beam Beam to beam Trimmer Column (A) Beam (A) to

Maximum nailing  Minimum nailing connection to beam (B) rigid support (B)
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Table D8-1 Modified characteristic capacity timber beam to timber beam — 2 Angle Brackets
2 Angle Brackets E9/2.5 Modified characteristic capacity per connection
per connection (kN)
Number of fasteners Load R1k X Kmod R2/3,k X Kmod
oa
ailing patte] . :
Flange A | Flange B | duration CNA Connector nail
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
1,1 1,8
ili 1,5 2,6
Nailing 8 8 M 5,3 7,1
pattern 2 13 21
1,7 3,0
S 5,9 8,0
1,5 2,3
2,2 3,9
7,2 9,7
1,8 2,9
2,9 4,8
P 5,7 7,8
2,2 3,6
3,4 57
L 6,6 9,1
2,6 4,2
. 3,9 6,7
Nailing 12 14 M 7.6 10,4
pattern 1 30 4.8
4,5 7,6
S 8,5 11,7
3.4 5,4
5,6 9,5
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 grey square is valid.
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Table D8-2 Modified characteristic capacity timber beam to timber beam — 1 Angle Bracket
1 Angle Brackets E9/2.5 Modified characteristic capacity per connection
per connection (kN)
» Number of fasteners R1k X Kmod R2/3.k X Kmod
Nailing Load . —
pattern Flange A | Flange B duration CNA Connector nail
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
f>24: f>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:
53 74
Nail f+62,5 f+62,5
aring 8 8 M 2,6 3,5
pattern 2
f>28: f>24:
17 20
f f
f< 30: f< 21:
58 80
f+62,5 f+62,5
S 3,0 4,0
>30: f>21:
19 20
f f
f< 28: f<17:
66 94
f+62,5 f+62,5
3,6 4,9
f>28: >17:
20 20
f f
fare in mm.

Wane may not occur under the angle bracket.
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Table D8-3 Modified characteristic capacity timber beam to timber beam — 1 Angle Bracket
1 Angle Brackets E9/2.5 Modified characteristic capacity per connection
per connection (kN)
Nailing Number of fasteners Load Ry x kmoéNA - R;_;,3,k X Kmod
attern duration onnector nai
P Flange A | Flange B 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: >38:
12 20
f f
f< 29: f< 33:
37 47
f+44 f+44
L 3,3 4,5
>29: >33:
15 20
f f
f< 32: f< 29:
39 51
Nailing fra4 fra4
pattern 1 12 14 M 3,8 5,2
>32: >29:
17 20
f f
f< 35: f< 26:
42 55
f+44 f+44
S 4,3 5,8
>35: >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 bracket.
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Table D8-4 Modified characteristic capacity timber column to timber beam — 1 Angle Bracket

Modified characteristic capacity per connection

2 Angle Brackets E9/2.5 per connection (kN)

R1,k X Kmod R2,k X Kmod

Number of fasteners

Nailing Load
pattem | Flange A | Flange B | guration CNA4,0x35 | CNA4,0x50 | CNA4,0x35 | CNA4,0x50
(column) | (beam)

P 1,8 3,0 3,3 5,1

L 2,1 3,5 3,9 6,0
Nailing 10 14 M 24 41 4.4 6.8
pattern 4

S 2,8 4,7 5,0 7.7

| 3,5 5,9 6,1 9,4

Table D8-5 Modified characteristic capacity trimmer connection

Modified characteristic capacity
per connection (kN)

1 or 2 Angle Bracket(-s) E9/2.5 per

. 2 Angle Brackets E9/2.5| 1 Angle Bracket E9/2.5
connection

per connection per connection

R2/3,k X Kmod R2/3,k X Kmod

Number of fasteners

Nailing Load 1 -\A4,0x35 | CNA4,0x50 | CNA4,0x35 | CNA4,0x50
pattern Flange A | Flange B duration

P 57 7,8 2,8 3,9

L 6,6 9,1 3,3 4,5
Nailing

12 14 M 7.6 10,4 3,8 5,2

pattern 3

S 8,5 11,7 4,3 5,8

I 10,4 14,3 52 7.1

Table D8-6 Characteristic capacity timber beam to rigid support — 2 Angle Brackets

Characteristic capacities

2 Angle Brackets E9/2.5 per per connection (kN)
connection
Ry k
Number of fasteners
Natltlmg CNA4,0x35
pattem Flange A | Flange B
Nailing
pattern 5 12 1 Bol o0

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:

Product Material reference .
Alternative product names
Name acc. to clause 111
E9S/2.5 Steel ref. 1 -
E9S/2.5S Steel ref. 2 -
E9S/2.5S52 Steel ref. 3 -
E9S/2.57 Steel ref. 6 -

Connector Size Range:

Dimensions [mm] Holes flange A | Holes flange B
Model no. -
A| B | c | gs | g1 | g5 | o11
E9S/2.5 94 | 152,5 | 65 2,5 8 1 14 2

Drawing:
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Nailing pattern:

Nailing pattern 1 Nailing pattern 2 Nailing pattern 3 Nailing pattern 4

.O. .O. Oo. .O.

Flange A:

=

O O e e o

gAY

e o o O e o o o
L] O L] [ ] O L] L] O L] ) O °
Beam to beam Beam to beam . . Column (A)
: - e o Trimmer connection
Maximum nailing Minimum nailing to beam (B)
Table D9-1 Modified characteristic capacity timber beam to timber beam — 2 Angle Brackets
2 Angle Brackets E9S/2.5 Modified characteristic capacity per connection
per connection (kN)
" Number of fasteners Rk X Kmod R2/3.k X Kmod
Nailing Load ’ ’
pattern Flange A | Flange B duration CNA Connector nail
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
0,8 1,2
ili 1,4 2,4
Nailing 8 6 M 54 7,0
pattern 2 0.9 1.4
1,6 2,8
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 5,4
L 6,2 8,3
2,5 4,0
ili 3,7 6,2
Nailing 12 8 M 7,0 9,5
pattern 1 29 4.6
4,2 7,1
S 7,9 10,7
3,2 5,2
53 8,9
9,7 13,0
3,9 6,3

|:| 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 grey square is valid.
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Table D9-2 Modified characteristic capacity timber beam to timber beam — 1 Angle Bracket

1 Angle Bracket E9S/2.5 Modified characteristic capacity per connection
per connection (kN)
- Number of fasteners R1k X Kmod R2/3 k X Kmod
Nailing Load ' '
pattern Flange A | Flange B duration CNA Connector nail
4,0x35 4,0x50 4,0x35 4,0x50
f< 28: f<17:
83 120
f+84 f+84
P 2,0 2,6
f>28: >17:
20 20
f f
f< 24: f< 15:
93 137
f+84 f+84
L 2,4 3,1
f>24: f>15:
20 20
f f
f< 21: f<13:
103 154
Nail f+84 f+84
ailing
pattern 2 8 6 M 2,7 3,5
f>21: >13:
20 20
f f
f< 18: f<11:
114 170
f+84 f+84
S 3.1 3,9
>18: >11:
20 20
f f
f< 15: f<O:
134 204
f+84 f+84
3,7 4,8
f>15: >9:
20 20
f f
fare in mm.

Wane may not occur under the angle bracket.
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Modified characteristic capacity timber beam to timber beam — 1 Angle Bracket

1 Angle Bracket E9S/2.5

Modified characteristic capacity per connection

per connection (kN)
Nailing Number of fasteners Load R1k X Kmod R2/3 k X Kmod
pattern duration CNA Connector nail
Flange A | Flange B 4,0x35 4,0x50 4,0x35 4,0x50
f< 27: f< 43:
33 40
f+44 f+44
P 2,6 3,6
f>27: >43:
12 20
f f
f< 32: f< 38:
35 44
f+44 f+44
L 3,1 4,2
>32: >38:
15 20
f f
f< 36: f< 34:
37 47
Nailing frda frda
pattern 1 12 8 M 3.5 47
>36: >34:
17 20
f f
f< 41: f< 30:
39 50
f+44 f+44
S 4,0 53
>41: >30:
19 20
f f
f< 39: f< 25:
43 57
f+44 f+44
| 4,8 6,5
>39: f>25:
20 20
f f
fare in mm.

Wane may not occur under the angle bracket.
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Table D9-4 Modified characteristic capacity timber column to timber beam — 1 Angle Bracket

Modified characteristic capacity per connection
2 Angle Brackets E9S/2.5 per connection (kN)
R1k X Kmod R2,k X Kmod
Number of fasteners
Nailing Load
B —— Flange A | Flange B | guration CNA4,0x35 | CNA4,0x50 | CNA4,0x35 | CNA4,0x50
(beam) | (column)
P 1,7 2,8 4,2 5,8
L 2,0 3,3 4,9 6,8
Nailing 8 10 M 2,3 3,9 56 7.7
pattern 4
S 2,6 4,4 6,3 8,7
I 3,3 5,5 7,7 10,6

Table D9-5 Modified characteristic capacity trimmer connection

Modified characteristic capacity per connection (kN)

1 or 2 Angle Bracket(-s) E9S/2.5 per

. 2 Angle Brackets E9S/2.5 | 1 Angle Bracket E9S/2.5
connection

per connection per connection

R23,x X Kmod R2/3,k X Kmod

Number of fasteners
Nailing Load
pattern Flange A | Flange B duration

CNA4,0x35 | CNA4,0x50 | CNA4,0x35 | CNA4,0x50

P 41 52 2.0 2,6
L 48 6,1 24 3,1
Nailing 8 10 M 5.4 7.0 27 35
pattern 3
s 6,1 7.9 3,1 3.9
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Annex D10 - ABR9015

Product Name:

Product Material reference .
Alternative product names
Name acc. to clause 111
ABR9015 Steel ref. 1 -
ABR9015S Steel ref. 2 -
ABR9015S2 Steel ref. 3 -
ABR9015Z Steel ref. 6 -

Connector Size Range:

Dimensions [mm] Holes flange A | Holes flange B
Model no.
A B C | Thickness | @5 213 @5 213
ABR9015 89 89 60 1,5 10 1 10 1
Drawing:

>

.

S

Nailing pattern:

Nailing pattern 1 Nailing pattern 2

Flange A:

Flange B:

Beam to beam

. - Beam to concrete
Maximum nailing
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Table D10-1 Modified characteristic capacity timber beam to timber beam — 2 Angle Brackets

2 Angle Bracket ABR9015 Modified characteristic capacity
per connection per connection (kN)
Number of fasteners R4,k X Kmod Ra2/3,k X Kmod Ra5,k X Kmod
Nailing Loa_d CSA Connector screw
pattern Flange A | Flange B 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
- 4,9-b+219

Nailing 8 10 M 10,6 8,4 e

pattern 1

max 25,7
5,3-b+224

S 11,8 9,4 e
max 28,8
6,2-b+227

| 14,4 11,5 e
max 35,1

Wane may occur under the angle brackets.



Page 93 of 407 of European Technical Assessment no. ETA-06/0106, issued on 2020-01-29.

Table D10-2

Modified characteristic capacity timber beam to timber beam — 1 Angle Bracket

per connection

1 Angle Bracket ABR9015

Modified characteristic capacity per connection (kN)

Number of fasteners R1,k X Kmod R2/3,k X Kmod R4’k X Kmod R5,k X Kmod
Nailing Load
i CSA Connector screw
pattern e & || B duration
5,0x40
f< 29: e<7:10,8 e< 49:
93,1 110
f+32 7<e< 85: 63-e
71,3 49<ex< 0,54-b+32:
P 3.1 I
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 es< 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: 14,4 e< 48:
109,3 146
f+32 5<e< 85: 63-e
ili 71,3 48<es< 0,50-b+33:
Nailing 8 10 M 4.2 e
pattern 1 f> 20: e 9,9
446 e>85: e>0,50-b+33:
f 44,6 4,9:6-295
e-32 e-63
f<14: e<4: 16,2 e< 48:
117,4 164
+32 4<e< 85: 63-e
14<e< 23: 71,3 48<e< 0,48-b+33:
S 4,7 —
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
f+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: e>0,46-b+34:
44,6 44,6 6,2:b-388
f e-32 e-63
fis in mm.

Wane may occur under the angle bracket.
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Table D10-3 Modified characteristic capacity timber beam to timber beam — 2 Angle Bracket

SO ABRQMS Modified characteristic capacity per connection (kN)
per connection
- Number of fasteners R1,k X Kmod R2/3,k X Kmod
Nailing Load
pattern duration CNA Connector nail
Flange A | Flange B
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
Nailing 8 10 M 2.8 3,3 4,3 5,4 5,0 57 6,5 7,8
pattern 1
S 3,1 3,7 4,8 6,0 57 6,4 7,3 8,7
3,7 4,5 59 7,3 6,9 7,8 8,9 10,7

Wane may occur under the angle brackets.
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Table D10-4 __Modified characteristic capacity timber beam to timber beam — 1 Angle Bracket
1 Angle Bracket ABR9015
ng'e Bracke . Modified characteristic capacity per connection (kN)
per connection
Nailing Number of fasteners Load R1,k X Kmod R2/3,k X Kmod
pattern Fl Al Fi B duration CNA Connector nail
ange AA | Flange 4,0x35 4,0x40 4,0x50 40x60 | 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: 19 2.1 2.4 2.9
11,3 13,8 18,2 22,9
f f f f
f<9 f<12 f<15: f<19:
59 62 67 73
f+ 32 f+ 32 f+ 32 f+ 32
L f>9 f>12: f>15: f>19: 2.2 2,5 2.8 34
13,2 16,1 21,3 26,7
f f f f
f<10: f<13: f<17: f<21:
61 64 70 7
i f+ 32 f+ 32 f+ 32 f+ 32
Nailing
pattern 1 8 10 M f>10 f>13: f>17: f>21: 2.5 2.8 3.2 3.9
15,1 18,4 24,3 30,5
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: 28 3.2 36 4.4
17 20,6 27,3 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 3.9 4.4 53
20,8 25,2 33,4 41,9
f f f f

Wane may occur under the angle bracket.

Table D10-5

Characteristic capacity timber beam to concrete — 2 Angle Brackets

2 Angle Brackets ABR9015
per connection

Characteristic capacity per
connection (kN)

Nailing pattern

Number of fasteners Rik

Flange A

Flange B

Nailing pattern 2 | 8 x CNA4,0x40 | 1 x

PHNW-37 *) 13,2

*) In pre-drilled hole @5 x 18 mm
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Annex D11 — ABR9020

Product Name:

Product Material reference .
Alternative product names
Name acc. to clause I1-1
ABR9020 Steel ref. 1 -
ABR9020S Steel ref. 2 -
ABR9020S2 Steel ref. 3 -
ABR9020Z Steel ref. 6 -

Connector Size Range:

Dimensions [mm] Holes flange A | Holes flange B
Model no.
A B C Thickness a5 211 a5 213
ABR9020 88 | 88 | 65 2,0 10 1 10 1
Drawing:
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Nailing pattern:

Nailing pattern 1 Nailing pattern 2 Nailing pattern 3 Nailing pattern 4
[ ] [ ] [ ] ® [ [ ] [ ] [ ]
o@o 0©o o@o o@o
Flange A: ® L o o ° ° o o

o o ® ° [ ] L] [ ]
Flange B: ° ° o o o o ° °
[ ® o o o o [ ] °
SO KR KR RN
Beam to beam Beam to beam Beam (A) to Beam (A) to

Maximum nailing Minimum nailing steel (B) column (B)
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Table D11-1 Modified characteristic capacity timber beam to timber beam - 2 Angle Brackets

2 Angle Brackets ABR9020 Modified characteristic capacity
per connection per connection (kN)
Number of fasteners R1,k X Kmod R2/3,k X Kmod Rua5,k X Kmod
Nailing Load G po——
; onnector Screw
pattern Flange A | Flange B duration
5,0x40
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
Nailin 6.4b+271
g 8 10 M 12,8 9,9 e
pattern 1
max 26,3
6,9-b+275
S 14,0 11,1 e
max 29,4
8:b+282
I 16,1 13,6 e
max 35,8




Table D11-2
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Modified characteristic capacity timber beam to timber beam — 1 Angle Bracket

per connection

1 Angle Bracket ABR9020

Modified characteristic capacity
per connection (kN)

Nailing Number of fasteners Load R1,k X Kmod R2/3,x X Kmod R4,k X Kmod Rs,k X Kmod
pattern | Flange A | Flange B | duration CSA Connector Screw 5,0x40
f <100: e<8:10,8 e< 48:
628 134
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: €>0,66-b+28:
f+1 49,1 5,3-b-298
e-29 e-65
f<61: es7:12,6 e< 48:
712 156
f+29 7<e< 63: 65-e
90,9 48<e< 0,63-b+29:
L f>61: 4.3 e 9,2
49,1 e>63: €>0,63-b+29:
f+1 49,1 5,8-b-337
e-29 e-65
f<44: e<6:14,4 e< 48:
796 178
Nail f+29 6<e< 63: 65-e
ailing 90,9 45<e< 0,61-b+29:
pattern 1 8 10 M f > 44: 49 e 10,5
49,1 e>63: e>0,61-b+29:
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
90,9 48<e< 0,59-b+29:
S f>34: 5.6 e 11,7
49,1 e>63: €>0,59-b+29:
f+1 49,1 6,9-b-415
e-29 e-65
f<24: e<5:19,8 e<48:
104,8 245
f+29 5<e< 63: 65-e
| 68 90,9 48<e< 0,57-b+30:
f>24: ’ e 14,1
49,1 e>63: €>0,57-b+30:
f+1 49,1 8-b-493
e-29 e-65

fis in mm.
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Modified characteristic capacity timber beam to timber beam — 2 Angle Brackets

2 Angle Brackets ABR9020
per connection

Modified characteristic capacity per connection (kN)

Number of fasteners Rqk X Kmod Ro/3,k X Kmod Ry/5,k X Kmod
Nailing Load
pattern Flange A Flange B duration CNA Connector nail
4,0x35 | 4,0x40 | 4,0x60 | 4,0x35 | 4,0x40 | 4,0x60 4,0x35 4,0x40 4,0x60
3,6:-b+259 | 3,9-b+261 | 4,8-b+269
P 5,8 6,5 8,9 5,7 6,2 7,8 e e e
max 5,9 max 6,8 max 10,7
3,8:b+260 | 4,1-b+263 | 5,2:b+273
L 6,8 7,6 10,4 6,6 7,2 9,1 e e e
max 6,7 max 7,8 max 12,4
y 4,0-b+262 | 4,3:-b+265 | 5,5:-b+276
Nailing 8 10 M 7.8 86 | 119 | 75 83 | 104 e e e
pattern 1
max 7,5 max 8,8 max 14,0
4,2:-b+264 | 4,5:-b+267 | 5,9-b+279
S 8,7 9,7 13,4 8,5 9,3 11,7 e e e
max 8,3 max 9,8 max 15,6
4,6-b+267 | 5,0-b+271 | 6,7-b+286
10,7 11,9 16,4 10,4 11,4 14,4 e e e
max 9,9 max 11,7 max 18,9
3,6:-b+259 | 3,9-b+261 | 4,8-b+269
P 2,9 3,5 5,9 3,5 3,8 4,9 e € e
max 3,7 max 4,2 max 6,3
3,8:b+260 | 4,1-b+263 | 5,2:b+273
L 3,4 4,1 6,9 4,1 4,5 5,7 e € e
max 4,1 max 4,7 max 7,2
4,0-b+262 | 4,3-b+265 | 5,5'b+276
Nailing 4 6 M 3,9 4,7 78 | 47 5,1 6,5 e © e
pattern 2
max 4,5 max 5,3 max 8,1
4,2:-b+264 | 4,5:-b+267 | 5,9-b+279
S 4,4 5,3 8,8 53 5,8 7,3 © © ©
max 5,0 max 5,8 max 9,0
4,6:-b+267 | 5,0-b+271 | 6,7-b+286
5.4 65 | 108 | 65 7,1 9,0 © © ©
max 5,9 max 6,9 max 10,8

b and e are in mm.
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Table D11-4 Modified characteristic capacity timber beam to timber beam — 1 Angle Bracket, maximum nailing

Table D11-4.1 R1 & Ras

1 Angle Bracket ABRQOZO Modified characteristic capacity per connection (kN)
per connection
Number of fasteners R1k X Kmod R2/3.k X Kmod
Nailing Load
pattern Flange A | Flange B duration CNA Connector nail
4,0x35 4,0x40 4,0x60 | 4,0x35 | 4,0x40 | 4,0x60
f< 27: f< 32: f< 46:
63 69 90
f+40 f+40 f+40
p 2,8 3,1 3,9
>27: >32: f>46:
26,5 31,8 49,4
f+1 f+1 f+1
f< 32: f< 38: f< 38:
68 74 99
f+40 f+40 f+40
L 3,3 3,6 4,6
>32: >38: >38:
30,9 37 49,4
f+1 f+1 f+1
f< 36: f< 44: f< 32:
72 79 107
f+40 f+40 f+40
Nailing 8 10 M 38 | 41 5,2
pattern 1
>36: >44: >32:
35,3 42,3 49,4
f+1 f+1 f+1
f< 41: f< 49: f< 28:
7 84 116
f+40 f+40 f+40
S 4,2 4,7 5,9
>41: >49: >28:
39,7 47,6 49,4
f+1 f+1 f+1
f< 50: f< 41: f< 22:
85 95 134
f+40 f+40 f+40
5,2 5,7 7,2
>50: >41: >22:
48,5 49,4 49,4
f+1 f+1 f+1

f, e and b are in mm.
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Table D11-4.2 R4 & Rs

per connection

1 Angle Bracket ABR9020

Modified characteristic capacity per connection (kN)

Number of fasteners R4k X Kmod Rs i X Kmod
Nailing Load
pattern Flange A | Flange B duration CNA Connector nail
4,0x35 4,0x40 4,0x60 4,0x35 4,0x40 4,0x60
e< 10: 6,0 e< 10: 6,6 e< 10: 8,5 e< 51: e< 50: es< 48:
10<e< 145: | 10<e<120: [ 10<es< 70: 39 46,7 77,9
60 65 84 65-e 65-e 65-e
P e e e 51<e< 1,18:b+14: 50<es< 1,09-b+16: 48<ex< 0,89-b+20:
e>145:; e>120: e>70: 2,8 3,1 4,6
49 49 49 e>1,18-b+14: e>1,09-b+16: e>0,89-b+20:
e-29 e-29 e-29 3,3-b-140 3,4-b-153 4,1-b-204
e-65 e-65 e-65
e<9:7,0 e<9:77 e<9:99 e< 50: e< 49: e<47:
9<ex< 130: 9<ex< 100: 9<e< 62: 455 54,5 90,9
64 70 91 65-e 65-e 65-e
L e e e 50<e< 1,11-b+16: 49<es< 1,03-b+18: 47<e< 0,84-b+21:
e>130: e>100: e>62: 3,1 3,5 5,2
49 49 49 e>1,11-b+16: e>1,03-b+18: e>0,84-b+21:
e-29 e-29 e-29 3,4-b-151 3,6-b-166 4,4-b-226
e-65 e-65 e-65
e< 8: 8,0 e<8: 8,8 e<9: 11,3 e< 50: e< 49: e<47:
8<e< 105: 8<e< 85: 9<e< 57: 52 62 104
68 74 99 65-e 65-e 65-e
Nailing 8 10 M e e e 50<es< 1,05'b+17: 49<e< 0,97-b+19: 47<e< 0,80-b+22:
pattern 1 e>105: e>85: e>57: 34 3,9 5,8
49 49 49 e>1,05-b+17: e>0,97-b+19: €>0,80-b+22:
e-29 e-29 e-29 3,5:-b-162 3,8:b-179 4,6-b-247
e-65 e-65 e-65
e< 8: 9,1 e<8:99 e<8:12,8 e< 49: e<48: e<47:
8<e< 92: 8<es 77: 8<ex< 56: 58 70 117
72 79 101 65-e 65-e 65-e
s e e e 49<e< 1,00-b+18: 48<e< 0,93-b+20: 47<e< 0,77-b+23:
e>92: e>77: e>56: 3,7 4,2 6,4
49 49 49 e>1,00-b+18: e>0,93-b+20: e>0,77-b+23:
e-29 e-29 e-29 3,7-b-173 3,9-b-192 4,9-b-268
e-65 e-65 e-65
e<7:11,1 e<7:12,1 e<6: 15,6 e< 48: e<48: e< 46:
7<e< 75: 7<e< 65: 6<e< 56: 71 86 143
80 88 101 65-e 65-e 65-e
| e e e 48<e< 0,92-b+20: 48<e< 0,86-b+21: 46<e< 0,72-b+24:
e>75: e>65: e>56: 4,3 4.9 7,6
49 49 49 e>0,92-b+20: e>0,86-b+21: e>0,72-b+24:
e-29 e-29 e-29 3,9-b-194 4,2-b-217 5,4-b-311
e-65 e-65 e-65

f, e and b are in mm.
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Table D11-5  Modified characteristic capacity timber beam to timber beam — 1 Angle Bracket, minimum nailing

Table D11-5.1 R1 & Rass

1 Angle Bracket ABR9020 o . . .
. Modified characteristic capacity per connection (kN)
per connection
” Number of fasteners Rk X Kmod R2/3,k X Kmod
Nailing Load
pattern Flange A | Flange B duration CNA Connector nail
4,0x35 4,0x40 4,0x60 | 4,0x35]|4,0x40 | 4,0x60
f<27: f<33: f<46:
63 69 920
f+40 f+40 f+40
P 1,8 1,9 2,4
>27: f>33: f>46:
26,5 31,8 49,4
f+1 f+1 f+1
f<32: f<38: f<38:
68 74 99
f+40 f+40 f+40
L 2,1 2,2 2,9
f>32: f>38: f>38:
309 37,0 49,4
f+1 f+1 f+1
f< 36: f<44. f<32:
12 9 107
f+40 f+40 f+40
Nailing
4 6 M 2,4 2,6 3,3
pattern 2
f>36: f>44. f>32:
353 42,3 49,4
f+1 f+1 f+1
f<41: f<49: f<28:
17 84 116
f+40 f+40 f+40
S 2,7 2,9 3,7
>41: f>49: f>28:
39,7 47,6 494
f+1 f+1 f+1
f<50: f<41: f<22:
85 95 134
f+40 f+40 f+40
| 3,2 3,5 4,5
f>50: f>41: f>22:
48,5 49,4 49,4
f+1 f+1 f+1

f, e and b are in mm.
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Table D11-5.2 R4 & Rs

1 Angle Bracket ABR9020
per connection

Modified characteristic capacity per connection (kN)

Number of fasteners

- Ra,k X Kmod Rs k X Kmod
Nailing Load
pattern Flange A | Flange B duration CNA Connector nail
4,0x35 4,0x40 4,0x60 4,0x35 4,0x40 4,0x60
e<30:2,0 e<29:2,2 e<29:2,8 e<55: e<55: e<53:
30<e<150: | 29<e<120: [ 29<e<70: 26,5 31.8 52,9
60 65 84 65-e 65-¢ 65-e
p e e e 55<e<1,18-b+2: 55<e<1,09-b+3: 53<e<0,89-b+5:
e>150: e>120: e>70: 2,8 3,1 4,6
49 49 49 e>1,18-b+2: e>1,09-b+3: €>0,89-b+5:
e-29 e-29 e-29 3,3:b-176 3.4-b-196 4,1-b-275
e-65 e-65 e-65
e<27:2,3 e<27:2,6 e<28:3,3 e<55: e<54: e<53:
27<e<120: | 27<e<97: | 28<e<62: 309 37.0 61,7
64 70 91 65-e 65-e 65-e
L e e e 55<e<1,11-b+3: 54<e<1,03:b+3: 53<e<0,84-b+5:
e>120: e>97: e>62: 3,1 3,5 5,2
49 49 49 e>1,11-b+3: e>1,03-b+3: e>0,84:b+5:
e-29 e-29 e-29 3,4-b-192 3,6:-b-215 4,4b-308
e-65 e-65 e-65
e<25:2,7 e<25:2,9 e<26:3,8 e<55: e<54: e<53:
25<e<105: | 25<e<85: | 26<e<57: 35 42,0 71,0
68 74 99 65-e 65-e 65-e
Nailing 4 6 M e e e 55<e<1,05-b+3: 54<e<0,97-b+4: 53<e<0,80:b+6:
pattern 2 e>105: e>85: e>57: 3,4 3,9 5,8
49 49 49 e>1,05-b+3: e>0,97-b+4: e>0,80-b+6:
e-29 e-29 e-29 3,5:-b-209 3,8:b-235 4,6:b-341
e-65 e-65 e-65
e<24:3,0 e<24:33 e<24:4,3 e<54: e<54: e<53:
24<e<92: 24<e<77: 24<e< 56: 40 48,0 79,0
72 79 101 65-e 65-e 65-e
s e e e 54<e<1,00-b+4: 54<e<0,93-b+4: 53<e<0,77-b+6:
e>92: e>77: e>56: 3,7 4,2 6,4
49 49 49 e>1,00-b+4: €>0,93-b+4: e>0,77-b+6:
e-29 e-29 e-29 3,7:b-225 3,9-b-255 49-b-374
e-65 e-65 e-65
e<22:3,7 e<22:4,0 e<19:5,2 e<54: e<53: e<52:
22<e<75: | 22<e<65: | 19<e<56: 49 58,0 97.0
80 88 101 65-e 65-¢ 65-e
| e e e 54<e<0,92:b+5: 53<e<0,86-b+5: 52<e<0,72:b+7:
e>75: e>65: e>56: 4,3 4,9 7,6
49 49 49 €>0,92-b+5: e>0,86-b+5: e>0,72-b+7:
e-29 e-29 e-29 3,9:-b-259 4,2-b-295 5,4-b-441
e-65 e-65 e-65
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Table D11-6  Characteristic capacity timber beam to 6 mm steel beam — 2 Angle Brackets
2 Angle Brackets ABR9020 Characteristic capacity
per connection per connection (kN)
Number of fasteners R1k
Nailing pattern
Flange A Flange B
Nailing pattern 3 | 8 x CNA4,0x60 | 4 x PDPA-75 121
Table D11-7 1 angle brackets ABR9020, beam to column
Characteristic capacity per connection [kN]
1 ABR9020 Rix Rax
4,0x40 | 4,0x60 | 4,0x40 4,0x60
Nailing 4+10
seefig. 115 | 7 | 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
Nailing 3,9 43 5,1 5,9
F1 pattern 1
Nailing 1,9 2,3 3,1 3,9
pattern 2
Nailing 1,2 14 15 17
F2 pattern 1
Nailing 0,6 0,7 0.8 0,9
pattern 2

[Timber Beam

N-I-I a ., 9, @
=1

6 mm Steel
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Modified characteristic capacity timber beam to timber column — 1 Angle Bracket

1 Angle Bracket ABR9020

per connection

Modified characteristic capacity
per connection (kN)

R1,k X Kmod R2,k X Kmod
Number of Fasteners
Nailing Load
pattern Flange A Flange B duration CNA4,0x40 CNA4,0x60 CNA4,0x40 CNA4,0x60
(beam) (column)
P 4,6 6,2 0,9 1,5
L 54 7,3 1,1 1,8
Nailing 4 10 M 6.2 8.3 12 20
pattern 4
S 6,9 9,4 1,4 2,3
I 8,5 11,4 1,7 2,8

General note to capacity tables:

b, e and f are in mm.
Wane may not occur under the angle bracket.
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Annex D12 -

Product Name:

ABR100

Product Material reference .
Alternative product names
Name acc. to clause 111
ABR100 Steel ref. 1 -
ABR100S Steel ref. 2 -
ABR100S2 Steel ref. 3 -
ABR100Z Steel ref. 6 -

Connector Size Range:

Dimensions [mm] Holes flange A | Holes flange B
Model no.
A B C | Thickness | @5 212 @5 211
ABR100 103 | 103 | 90 2,0 10 2 14 1
Drawing:

Nailing pattern:

Nailing pattern 1

Flange A:

Flange B:

Beam to beam
Maximum nailing

Nailing pattern 2

Nailing pattern 3

Beam (A)
to rigid support
(B)

Beam (A)
To steel (B)
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Nailing pattern 4

Nailing pattern 5 Nailing pattern 6

Nailing pattern 7

o o o [ J o [ J
; ° @ ° 5
o o Y ® [ ] [ ]
Flange A ° o e o © ©
| ooo | o o oo o
D 0000 O o O O O
AN \ 2&:&
X7 Y j 7
°::e ®
o @ o z ®ec e OO OO
Flange B: ° 0 ° ° o o
o] o] . .
K 0 e,
o o [ J L [ J -—
Beam (A)
Beam to beam connected with
with large large connector CLT (A)to CLT  CLT (A) to rigid support
connector screws  screws type SS- (B) (B)
type SS-H H to rigid support
(B)
Table D12-1 Modified characteristic capacity timber beam to timber beam — 2 Angle Brackets
2 Angle Brackets ABR100 Modified characteristic capacity per
per connection connection (kN)
Number of fasteners R4,k X Kmod R2/3,k X Kmod
Nailing Load
pattern | g et || Flems 2 duration 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
Nailing
10 14 M 20,0 22,5 14,0 16,0
pattern 1
S 22,0 24,0 15,8 18,0
| 24,6 27,0 19,3 22,0

Characteristic loads for CSA 5.0x50
for CSA 5.0x40 in a safe way.

have not been evaluated. You can consider capacities

Wane may not occur under the angle brackets.
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Table D12-2  Modified characteristic capacity timber beam to timber beam — 1 Angle Bracket

1 Angle Bracket ABR1
ngle Bracket . 00 Modified characteristic capacity per connection (kN)
per connection
" Number of fasteners R1 x X Kmod R2/3.k X Kmod
Nailing Load . .
pattern g || Farse duration CSA Connector screw
5,0x35 5,0x40 5,0x35 5,0x40
f<30: f<21:
239,8 277,3
f+ 555 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
f+ 555 f+ 55,5
N 13<f<26: 6<f<26:
';‘tati'rr;g |0 14 M 140,8 140,8 7,0 8
P f+ 18 f+18
f>26: f>26:
84,5 84,5
f
<8: <
349,6 405,9
f+ 55,5 f+ 55,5
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 bracket.
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Table D12-3

Characteristic capacity timber beam to timber beam — 2 Angle Brackets

2 Angle Brackets ABR100
per connection

Characteristic capacity per connection (kN)

Number of fasteners Ry Ra/3.x Ry/s.x
Nz CNA Connector nail
pattem | Flange A | Flange B
4,0x35 | 4,0x40 | 4,0x50 | 4,0x60 | 4,0x35 | 4,0x40 | 4,0x50 | 4,0x60 | 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
p':;!';% 10,00 1400 | 970 | 11,70 | 1570 | 19,70 | 9,60 | 12,80 | 14,20 | 16,70 50 820 | 893 | 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 Characteristic capacity timber beam to timber beam — 1 Angle Bracket
ZBnote Brackets.ABR100 Characteristic capacity per connection (kN)
per connection
N Number of fasteners Rix Raak Ry Rs
Natltllng CNA Connector nail
pattem Flange A | Flange B
4,0x35 | 4,0x40 | 4,0x50 | 4,0x60 | 4,0x35 | 4,0x40 | 4,0x50 | 4,0x60 |o (my=| 4.0x35 [ 4,0x40 | 4,0x50 | 4,0x60 | 4,0x35 | 4,0x40 | 4,0x50 | 4,0x60
a=140|a=164|a=212|a=256 0 12,55 | 12,55 | 12,55 | 12,55 | 1,64 | 1,97 | 262 | 3,28
a 20 8,70 | 10,29 | 12,55 | 12,55 | 2,85 | 342 | 456 | 570
. f+56
Nailing
10 14 121 48 6,4 7.1 8,3 50 370 | 443 | 522 | 551 | 450 | 450 | 450 | 4,50
pattern 1 min
(f+18)xk g
04 100 0,77/Kmog 163 | 1,9 | 225 | 225
S Xk 150 0,29/Kmoq 054 | 065 | 087 | 1,09
") the timber is prevented from rotation
Wane may not occur under the angle bracket.
Table D12-5  Modified characteristic capacity timber beam to rigid support — 2 Angle Brackets
2 Angle Brackets ABR100 Modified characteristic capacity per connection (kN)
per connection
R1k X Kmod R2/3,k X Kmod Ry/5,k X Kmod
Number of fasteners - = = - = = e o
< Yo} © < Yo} © < ©
x X X x X X x X
Nailing pattern Vertical | Horizontal s Sr" Sr' Sr" S; Sr' Sr" Sr" o Sr"
ertica orizontal |y ration| I 5 ) > 5 ) ¥
flange (A) | flange (B) pd zZ Z pd zZ Z zZ Z
O O O O O (@) O O
P 12,4 | 16,0 | 18,7 5,2 6,5 7.4 6,24 "
L 14,5 | 186 | 21,6 6,1 7,6 8,6 7,28 "
Nailing pattern 2 10 1 bolt M 16,5 | 21,3 | 21,6 6,9 8,7 9,8 832"
S 18,6 | 216 | 21,6 7,8 9,8 11,1 9,36 "
| 21,6 | 21,6 | 21,6 9,5 12,0 | 13,5 11,44 "
ﬁ F1 b Vit is to check:
the bolt 1: R >2F xelb
F2/3 F4/5 bolt,ax,d 4/5,d
& e the bolt 2: Ryt jat,a 2 Fa/5,4
f;;l;m\ i;;i ® ,@ﬁ i@\ and: Rys g < Rqq X b/(2xe)
AN AN : for R1: Rbolt,ax,d 2> F1,d/2

for Ry3: Ryot,lat,d 2 F2/3,4/2
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Table D12-6

Characteristic capacity timber beam to rigid support — 1 Angle Bracket

1 Angle Bracket ABR100
per connection

Characteristic capacity per connection (kN)

Nailing Number of fasteners Rix ¥ Rz x Rax Rsx ¥
pattern CNA Connector nail
Flange A | Flange B size 4,0x40 to 4,0x60
e [mm]| steel | timber | steel timber
_ 28 0 : ~ | 226
. 0,7
Nailing 0 Bot | R oemmd Ko 2 20 - - 4,53
pattern 2 1k 4,49 50 4,55 9,0 4,50 8,40
k 100 0,77 2,25 1,77
mod
150 0,29 1,50 0,56

2 the timber must free from turn away, also the half of capacity of 2 ABR100 it to use
the values for timber may be to use with k.4, the values for steel alltimes with kg =1

the minimum of both are available

fﬁ F1

me

HHei

.

J

%) it is to check for the bolt:
Roolt,ax.d = Faor54x €/ 40

Roott,lat,d 2 Fa or 5,
) Rpott.ax.d 2 F1.4 X (F+75)/50

Table D12-7

Characteristic capacity timber beam to 6 mm steel beam connection — 2 Angle Brackets

2 Angle Brackets ABR100
per connection

Characteristic capacity per connection (kN)

R,k

Nailing Number of fasteners '
pattern Flange A e CNA Connector nail 4,0x60
Nailing 10 4 PDPA-75 215

pattern 3

Table D12-8  ABR100 Slip modulus kser. Nailing pattern 1
2 ABR100 per For R1 For Rass

Connection Kser [kN/mm] Kser [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

CSA5,0x40 5,06 5,82




Page 112 of 407 of European Technical Assessment no. ETA-06/0106, issued on 2020-01-29.

Table D12-9 Characteristic capacity timber beam to timber beam — 2 Angle Bracket ABR100 — Nailing pattern 4

Timber to timber connection | 2 angle brackets per connection

ST Fasteners Characteristic capacities [kN] - Timber C24

ailing
It i
em Pattern Header Joist Rik Ra/3k
Qty Type Qty Type SS-H #10x40 SS-H @10x40
Nailing
ABR100 2 SS-H 1 SS-H 5,2 2,7
pattern 4

Table D12-10 _ Characteristic capacity timber beam to rigid support — 2 Angle Bracket ABR100 — Nailing pattern 5

Timber to rigid connection | 2 angle brackets per connection
Nail Fasteners Characteristic capacities [kN] - Timber C24
ailing
Item i
Pattern Header Joist Rk Ra/3k
Qty Type Qty Type SS-H #10x40 SS-H @10x40
Nailin
ABR100 g 1 Bolt 310 1 SS-H 5,7 41
pattern 5

Table D12-11 Characteristic capacity CLT to CLT — 1 Angle Bracket — Nailing pattern 6

CLT to CLT connection | 1 angle bracket per connection
- Fastener characteristic capacities [kN] - Timber C24
ailing -
Item Pattern Header Joist R, R, /3K R,k Rs «
Qty Type Qty Type | CNA@4,0x50 | CNA@4,0x50 | CNA@4,0x50 | CNAG4,0x50
ABR100 6 8 CNA 1" CNA 7,9 8,7 12,6 4,6

Table D12-12 Characteristic capacity CLT to rigid support — 1 Angle Bracket — Nailing pattern 7

CLT to rigid support | 1 angle bracket per connection
T Fastener characteristic capacities [kN] - Timber C24
ailing -
Item Pattern Header Joist R;k Ry/ax Ry Rs
Qty Type Qty Type [ CNAG4,0x50 | CNAD4,0x50 | CNAD4,0x50 | CNAG4,0x50
ABR100 7 1 Bolt @10 5 CNA 8,3 4.1 7,5 3,4/kmodo'7

bolt factor
for: F1 Fass Fa Fs
or:
Kax 1 0,43 - 1,2
Kiat - 1,1 1 1,2

For connection to rigid support the packing below the CLT element shall not exceed 25mm.

The connected CLT element has to be free of any rotation.
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Table D12-13 ABR100 Slip modulus Kser

R1 load R, load
[kN/mm] [kN/mm]
Timber to timber (with SS-H screws @#10x40) 4 0,56 0,195
Timber to rigid (with SS-H screws @#10x40) 5 0,685 0,22
CLT to CLT (with CNA @4,0x50) 6 2,6 0,9
CLT to rigid support (with CNA @4,0x50) 7 9,2 1,5

These slip modulus are given for 1 angle bracket. In case of 2 brackets, values can be obtained by multiplying the above
by 2.

flange A
packing
<
\ 25mm flange A-
flange B
|
CLT - CLT CLT - rigid support
[ ] [ ] [ ] [ ]
[ J U [ 5
L ° ® - ® | flange B
o o ° °
o o o o o
O (oo o e
AN A0 packing up
to 25mm
XV XY Vv
®@c 0@ ("\
ece °© ° | flange A
. . o o}
o) o]
. O . o] U O
[ ] L o o o

The direction of the outer layer may be also as shown below. (horizontal or vertical)

The edge distances (perpendicular and in direction of the grain) has to considered and checked for application with solid
timber.
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Annex D13 — AA60280

Product Name:

Product Material reference .
Alternative product names
Name acc. to clause I1-1
AA60280 Steel ref. 1 -
AAB60280S Steel ref. 2 -
AA60280S2 Steel ref. 3 -
AA60280Z Steel ref. 6 -

Connector Size Range:

Dimensions [mm] Holes flange A | Holes flange B
Model no.
A B C | Thickness a5 a5
AA60280 83 | 62 | 40 2,0 5 5
Drawing:

Nailing pattern:

Flange A:

Flange B:

Nailing pattern 1

[ ]
[

[ ]

[ ]

.|\J|.

® [ ]
— /

Beam to beam
Maximum nailing
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Table D13-1 Modified characteristic capacity timber beam to timber beam — 2 Angle Brackets

2 Angle Brackets .AA60280 Modified characteristic capacity per connection (kN)
per connection
Number of fasteners R4,k X Kmod Ra2/3,k X Kmod Ruas,k X Kmod
Nailing Load
pattern Herge || Berge © duration CNA Connector nail
4,0x40 4,0x60 4,0x40 4,0x60 4,0x40 4,0x60
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
Nailing 5 5 e-2,0 e-2,0
pattern 1 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
R1,k Rai3 k Russ x
Factors for other
load durations CNA Connector nail
4,0x40 4,0x60 4,0x40 4,0x60 4,0x40 4,0x60
| multiply S by 1,19 1,20 1,22 1,22 1,10 1,10
L multiply M by 0,88 0,89 0,88 0,88 0,89 0,88
P multiply M by 0,75 0,78 0,75 0,75 0,77 0,76

Table D13-2  Modified characteristic capacity timber beam to timber beam — 1 Angle Bracket

1Angle Bracket I_-\A60280 Modified characteristic capacity per connection (kN)
per connection
Number of fasteners R1,k X Kmod R/3,k X Kmod
Nailing Load
pattern Beree & || Bl duration CNA Connector nail
4,0x40 4,0x60 4,0x40 4,0x60
min:
37
P f+ 52 12 1,2 1,8
12 f+10
f+10
min:
43
L f+ 52 12 1,4 2,1
12 f+10
f+10
Nailing 5 5 M 12 12 1,7 2,4
pattern 1 —= —=
f+10 f+10
S 12 12 1,9 2,7
f+10 f+10
I 12 12 2,3 3,3
f+10 f+10

f is in mm
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Annex D14 — ABB40390

Product Name:

Product Material reference .
Alternative product names
Name acc. to clause I1-1
ABB40390 Steel ref. 1 -
ABB40390S Steel ref. 2 -
ABB40390S2 Steel ref. 3 -
ABB40390Z Steel ref. 6 -

Connector Size Range:

Dimensions [mm] Holes flange A | Holes flange B
Model no.
A B C | Thickness @5 a5
AA40390 93 | 93 | 40 3,0 5 5
Drawing:

A
Nailing pattern:
Nailing pattern 1 Nailing pattern 2
* @ . @
Flange A: ® .
o O o O
* @ [
Flange B: . .
* @ * O
Beam to beam Beam to beam

Maximum nailing Minimum nailing
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Table D14-1 Modified characteristic capacity timber beam to timber beam — 2 Angle Brackets

2 Angle Brackets ABB40390 Modified characteristic capacity per connection (kN)
per connection
Nailing Number of fasteners Load R1,k X Kmod | I:;/jAk )((: ey : | : Ra/5,k X Kmod
: onnector nai
pattem | Flange A | Flange B | duration 4,0x40 | 4,0x60 | 4,0x40 | 4,0x60 4,0x40 4,0x60
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
Nailing 3 3 e-3,0 e-3,0
pattern 2 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
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
Nailing 3 5 e-3,0 e-3,0
pattern 1 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
Rk Ra/3,k Ry/5,k
Factors for other .
load durations CNA Connector nail
4,0x40 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  Modified characteristic capacity timber beam to timber beam — 1 Angle Bracket

1Angle Bracket A.BB40390 Modified characteristic capacity per connection (kN)
per connection
Number of fasteners Rik X Kmod Rera.c X kmod
Nailing Load Upper member may rotate
pattern Flange A | Flange B duration CNA Connector nail
4,0x40 4,0x60 4,0x40 4,0x60
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:
Nailing 31
pattern 2 3 3 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 Modified characteristic capacity timber beam to timber beam — 1 Angle Bracket

1 Angle Bracket A.BB40390 Modified characteristic capacity per connection (kN)
per connection
Number of fasteners R4,k X Kmod R2/3,k X Kmod
Nailing Load
pattern e o || Bre 3 duration CNA Connector nail
4,0x40 4,0x60 4,0x40 4,0x60
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
vl sl s |l w | m | ow | e |
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:

Product Material reference .
Alternative product names
Name acc. to clause I1-1
AEA48 Steel ref. 1 France: EB/7048
AE48S Steel ref. 2 -
AE48S2 Steel ref. 3 -
AE487 Steel ref. 6 -

Connector Size Range:

Dimensions [mm] Holes flange A | Holes flange B
Model no.
A B C | Thickness | @5 213 a5 213
AE48 90 | 48 | 48 3,0 7 2 4 1
Drawing:




Nailing pattern:

Nailing pattern 1

Nailing pattern 2

Nailing pattern 3
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Nailing pattern 4  Nailing pattern 5

[ ] L ® L ] [ ]
[ 3 L ]
*Oe Oe Oo *Oe *O.
Flange A: * . . ° . * . *
[ ]
*Oo *Oe *0o Qo O
[ ] [ ] [ ] L ] L} [ ]
Flange B: O O O @ ®
L 2 e o e o
Nailin No of fasteners Square washer (US40/40/10G
9 Description or US40/50/10G) can be
pattern Flange A | Flange B replaced by standard washer of
1 6 4 Max. nailing with force F1, F2, F3, F4 and F5  the bolts (bolt @12 — washer
2 7 4 Max. nailing with force F2 and F3 kmi)ﬁc!lnkthlfnﬁzfié tzz;/p?tlgg of
. ™ . lat ax
3 4 4 Min. na|l_n_'|g Wli.:h force F1,F2, F3, F4 and F5 (see tables below D15-4 and
4 6 1 xM12 | Max. nailing with force F1, F2, F3, F4 and F5 D15-5).
5 7 1 xM12 | Max. nailing with force F2 and F3 ,




Table D15-1
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Modified characteristic capacity timber beam to timber beam — 2 Angle Brackets

2 Angle Brackets AE48 per connection

Modified characteristic capacity per connection (kN)

R415,k X Kmod (Minimum

Nailing Number of fasteners Lot R1,k X Kmod R2/3,k X Kmod betueen values)
pattern duration CNA Connector nail
Flange A | Flange B
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
” 3,91 4,04
p':;i'rr:]g ’ 6 4 M 2,4 3,9 3,2 4,8 1.18b+40 | 1.96b+46
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 - -
Nailin
Pattern92 / 4 M ) i 3.2 4.9 i )
S - - 3,6 5,5 - -
- - 4,5 6,8 - -
3,39 3,39
P 1,8 2,9 2,4 3,3 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
- 3,91 4,04
Nailing 4 4 M 2,4 3,9 3,2 4.4 1.18b+40 | 1.96b+46
Pattern 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 5,4 43 6 1.62b+43 2.70b+51
e-3 e-3
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Table D15-2 Modified characteristic capacity timber beam to timber beam — 1 Angle Bracket

1 Angle Brackets AE48 per connection Modified characteristic capacity
R1k X Kmoa (Minimum between
Nailing Number of fasteners - R e R2/3,k X Kmod
pattern duration CNA Connector nail
Flange A | Flange B
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)
_. 32/(f+40) 53/(f+40)
Nailing 6 4 M 1,6 2,4
pattern 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/(+40)
25/(f+13) 2,2 3,3
25/(f+13)
P - - 1,2 1,8
L - - 1,4 2,2
Nailin
Patterng2 7 4 M i i 1.6 25
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)
Nail 32/(f+40) 53/(f+40)
Paf‘t'e'::]gs 4 4 M 1,6 2.2
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 D15-3 Modified characteristic capacity timber beam to rigid support — 2 Angle Brackets

2 Angle Brackets AE48 per connection Modified characteristic capacity
Number of fasteners R X Ko Rz X Kmod R‘”st‘)" X kmod (Minimum
Nailing Load etween values)
pattern duration CNA Connector nail
Flange A | Flange B
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
52 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
5,9 9,5 3,91 3,91
Nail 6 1 Bolt M 17 2,8 5.950+73 | 6.28b+76
pattern 4 12
11,9 12,6 e-3 e-3
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 - -
Nail 1 Bolt
Pattern 5 7 @12 M i i L7 28 i i
S - - 1,9 3,2 - -
- - 2,4 3,9 - -

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 is valid.

AE48 connection with 2 angle brackets
factor:  |forF; for Fy3 for Fass, bor1 |for Fays, boit2
Kax square 0,62 ) 1,24 x )
washer e/(b+7)
k
lat square _ 0,50 B 1’00
washer
k
ax round 0,66 ) 1,33x )
washer e/(b+7)
k
lat round B 0,50 B 1,00
washer

eandbare in [mm]

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

Rbolt,d lateral = Kiat X Fi,d ; Rbolt,d,axial = Kax X Fi,q; 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 D15-4 Modified characteristic capacity timber beam to rigid support — 1 Angle Bracket

1 Angle Bracket AE48 per connection Modified characteristic capacity
R1,k X Kmod
Nailing Number of fasteners - (Purlin may rotate) R2/3,k X Kmod
pattern duration CNA Connector nail
Flange A | Flange B
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
Nail 1 Bolt
+ +
pattern 4 6 212 M 20/(f+9) 20/(f+9) 0,9 1,4
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
Nail 1 Bolt
Pattern 5 ! @12 M i i 0.9 1.4
S - - 1 1,6
- - 1,2 2
fis in [mm]

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

AE48 connection with 1 angle brackets
factor: forF, for Fy3
K

ax square (f+48)/27 2,08
Kiat square ) 1.00
K

ax round (f+48)/27 2,08

Kiat round ] 1.00
fisin [mm]

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

Ryolt,d, lateral 2 Kiat X Fid ; Rbolt,d axial 2 Kax X Fi,4; 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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Annex D16 — AE76

Product Name:

Product Material reference .
Alternative product names
Name acc. to clause I1-1
AE76 Steel ref. 1 France: EB/7076
AE76S Steel ref. 2 -
AE76S2 Steel ref. 3 -
AE76Z Steel ref. 6 -

Connector Size Range:

Dimensions [mm] Holes flange A | Holes flange B
Model no.
A B (o] Thickness | @5 213 25 213
AE76 90 | 48 | 76 3,0 12 3 7 1
Drawing:
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Nailing pattern:

Nailing pattern 1 Nailing pattern 2 Nailing pattern 3 Nailing pattern 4 Nailing pattern 5
® ® ® [ ] [ ] ® ] ] ® (]
O O° cO O° oQO O° cO O° O O°

* (] ( [} L J o] L ] ] ( L]
a [ ] ® O [ ] [ ] [} O * { ]
o *06 * ¢ *Oe " o 06 * ¢ "0 ” o *0s"*
..Q.' ..Q.. '.O.. ..O.. ..Ql.
[ ] (] [ ] L] [ ] ([ ] [ ] * o ®* o @ (] [ ] [ ]

Nailing pattern 6 Nailing pattern 7 Nailing pattern 8

[ ] ® [ ] L ] o [ ] S

. o . quare washer
¢ Q © . ° Q © . * Q © . (US40/40/10G or
© e . ® v % * e W US40/50/10G) can be
o Qo e Qe o Qo replaced by standard washer

of the bolts (bolt @12 —washer
@24). In this case, the value of

kit and kax must be adapted
O u O O m O O w ) (see tables below D16-4 and
° ™12 &\

Nailing No of fasteners o
pattern Flange A | Flange B S ]
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 1xM12 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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Table D16-1 Modified characteristic capacity timber beam to timber beam — 2 Angle Brackets

2 Angle Brackets AE76 per connection Modified characteristic capacity (kN)
Number of fasteners Rik X Kmod Ry3,k X Kmod Ra 5bke)t(v£';;d‘/(;\7;r:$um
Nailing Load
pattern duration CNA Connector nail
Flange A | Flange B
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 8,1 11 2.06b+100 | 3.43b+110
e-3 e-3
N 8,09 8,09
p';';!'r’;g ’ 9 7 M 47 7.8 9,3 12,5 2.35b+102 | 3.92b+113
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 - -
Nailing 9 7 M - - 9,6 13,9 - -
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
N 8,09 8,09
P':f't'('e';ga 7 7 M 47 78 7.6 10,5 2.35b+102 | 3.92b+113
e-3 e-3
8,58 8,58
S 53 8,8 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 - -
Nailin
Patterng4 7 7 M } } 8.4 "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
. 8,09 8,09
Nailing 10 3 M 47 97 13,4 2.35b+102 | 3.92b+113
Pattern 5
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 are in [mm]
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Table D16-2  Modified characteristic capacity timber beam to timber beam — 1 Angle Bracket

1 Angle Bracket AE76 per connection Modified characteristic capacity (kN)
Ry k x k, ‘Minimum between
Number of fasteners 1’\;a Iue:u-dPZ fin may rotate) Rz k X Kmod
Nailing Load
pattern duration CNA Connector nail
Flange A | Flange B
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 4,1 55
35/(f+8.5) 35/(f+8.5)
- 56/(f+40) 93/(f+40)
Nailing 9 7 M 46 6.3
pattern 1
35/(f+8.5) 35/(f+8.5)
63/(f+40) 104/(f+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 6,1
Nailin
Pattemg2 ° 7 M ) ) 4.8 §
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 3,3 4,6
35/(f+8.5) 35/(f+8.5)
Nailing 56/(f+40) 93/(f+40)
Pattern 3 7 7 M 3.8 53
35/(f+8.5) 35/(f+8.5)
63/(f+40) 104/(f+40)
S 4,3 5,9
35/(f+8.5) 35/(f+8.5)
76/(f+40 127/(f+40
5,2 7,2
35/(f+8.5) 35/(f+8.5)
P - - 3,1 4,3
L - - 3,7 5
Nailin:
Pattemg4 7 7 M } } 42 57
S - - 4,7 6,4
| - - 5,8 7,9
42/(f+40) 69/(f+40)
=] 3,6 5
35/(f+8.5) 35/(f+8.5)
49/(f+40) 81/(f+40)
L 4,3 5,9
35/(f+8.5) 35/(f+8.5)
Nailin 56/(f+40) 93/(f+40)
Pattemg5 10 3 M 49 6.7
35/(f+8.5) 35/(f+8.5)
63/(f+40) 104/(f+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)

fis in [mm]
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Table D16-3 Modified characteristic capacity timber beam to rigid support — 2 Angle Brackets
2 Angle Brackets AE76 per connection Modified characteristic capacity (kN)
- Number of fasteners R1k X Kmod Ra/3.k X Kmod R 51‘;9):”:';;"‘/(":\;’;’;’5“”1
Nailing Load
pattern duration CNA Connector nail
Flange A | Flange B
4.0x40 4.0x60 4.0x40 4.0x60 4.0x40 4.0x60
4,8 7,9 7 7
P 4,5 6,7 6.81b+134 | 8.41b+145
13,6 16,8 e-3 e-3
5,7 9,2 7,56 7,56
L 53 7,8 7.99b+142 | 8.41b+145
16,0 16,8 e-3 e-3
- 6,4 10,5 8,09 8,09
p’;‘;g‘:;ge 9 ! (;‘;'t M 6,1 8,9 8.41b+145 | 8.41b+145
16,8 16,8 e-3 e-3
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 - - 5,3 8,2 - -
S - - 6,9 10,6 - -
I - - 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
5,7 9,2 7,56 7,56
L 53 8,9 7.99b+142 | 8.41b+145
16,0 16,8 e-3 e-3
Nailing 10 1 Bolt 6,4 10,5 8,09 8,09
Pattern 8 @12 M 6,1 10,2 8.41b+145 | 8.41b+145
16,8 16,8 e-3 e-3
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 is valid.
AET76 Connection with 2 Angle Brackets
factor: for F3 for Fyss, boit 1for Fays, boit 2
kax square 1,08 X _
washer e/(b+7)
kIat square _ 1‘00
washer
kax round 1,16)( _
washer e/(b+7)
kIat round _ 1,00
washer

e and b are in [mm]

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

Ryoit,d lateral = Kiat X Fig ; Rooltd,axial = 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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Table D16-4 Modified characteristic capacity timber beam to rigid support — 1 Angle Bracket

1 Angle Bracket AE76 per connection Modified characteristic capacity (kN)
R1 k X kmod
Number of fasteners L R x k,
Nalllng Load (Purlln may rotate) 238 el
pattern duration CNA Connector nail
Flange A | Flange B
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
Nailing 1 Bolt
pattern 6 9 @12 M 34/(f+5) 34/(f+5) 3 4,5
S 34/(f+5) 34/(f+5) 3,4 5
I 34/(+5) 34/(f+5) 4,2 6,1
P - - 2,3 3,5
L - - 2,7 4.1
Nailing 1 Bolt
Pattemn 7 9 @12 M i i 3 47
S - - 3,4 53
I _ - 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
Nailing 1 Bolt
Pattern 8 10 12 M 34/(f+5) 34/(f+5) 3 51
S 34/(f+5) 34/(f+5) 3,4 5,7
I 34/(f+5) 34/(f+5) 4,2 7
fis in [mm]
AE76 Connection with 1 Angle Bracket
factor: for F, for Fy3
Kax square (f+45)/28 0,74
washer
kIat square _ 1
washer
Kax round (f+45)/28 0,74
washer
Kiat round _ 1
washer

fis in [mm]

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

Reoit o, lateral Z Kiat X Fi.g 5 Rooit,d,axial 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 —

Product Name:

AE116

Product Material reference .
Alternative product names
Name acc. to clause I1-1
AE116 Steel ref. 1 -
AE116S Steel ref. 2 -
AE116S2 Steel ref. 3 -
AE116Z Steel ref. 6 -

Connector Size Range:

Dimensions [mm] Holes flange A | Holes flange B
Model no.
A B C Thickness | 95 213 a5 213
AE116 90 | 48 | 116 3,0 18 3 7 3
Drawing:

>

e
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Nailing pattern:

Nailing pattern 1 Nailing pattern 2  Nailing pattern 3~ Nailing pattern 4  Nailing pattern 5 Nailing pattern 6

"0 % e Oo O s 0o O %6 0o O %6 Oo O ° 6 O O e O
L] y IO L] * L] * IO a y L] ¢ IO L] ¢ L © IO L ° L] ° DO o ¢ o * DO o *
IOIOIOI IOIOIOI IO.O.OI IOIOIOI DOIOIOO IOIQIOI
Nailing pattern 7 Nailing pattern 8  Nailing pattern 9 Nailing pattern 10

°0 ° 4 Oo "0 6 Oo "0 % . O ‘e,

o.ooo. o.ooo. o.oOo. °c_".°°

<

ODHOOFOEORD Tk

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 D17-4 and D17-5).

Nailing No of fasteners o
pattern Flange A Flange B POSETATET
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 timber 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 2xM12 Max. nailing with force F2 and F3
9 12 2xM12 Nailing with force F1, F2 and F3
10 3 3 Beam to beam with large connector screws type
SS-H
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Table D17-1 Modified characteristic capacity timber beam to timber beam — 2 Angle Brackets

2 Angle Brackets AE116 per connection Modified characteristic capacity (kN)
Ray/5,k X Kmoa (Minimum
Nailing umberoffesieners Load e i g between values)
pattern duration CNA Connector nail
Flange A | Flange B
4.0x40 4.0x60 4.0x40 4.0x60 4.0x40 4.0x60
7,6 9,9
P 3,5 5,9 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
» 10,1 12,1
p’;‘;l';ﬁ 12 7 M 47 7.8 13,2 18,5 2.35b+143 | 3.92b+154
e-3 e-3
11,4 12,8
S 53 8,8 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 - -
Nailin
Pottoy | 14 7 M - - 15,3 21,3 - -
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 41 6,9 9,7 13,5 2.06b+141 | 3.43b+150
e-3 e-3
- 10,1 12,1
P':ft'e'}'r”nga 8 7 M 47 7.8 11 15,5 2.35b+143 | 3.92b+154
e-3 e-3
11,4 12,8
S 53 8,8 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 - -
Nailing 9 7 M 13,3 18,2 ; ;
Pattern 4 ’ ’
S 15 20,4 - -
| 18,3 25 - -
P 3,5 5,9 9,6 12,8 - -
L 4,1 6,9 11,2 14,9 - -
Nailin
Dot 6 M 47 7.8 12,8 17,1 - -
S 53 8,8 14,4 19,2 - -
| 6,5 10,8 17,6 23,5 - -
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Table D17-2 Modified characteristic capacity timber beam to timber beam — 1 Angle Bracket
1 Angle Brackets AE116 per connection Modified characteristic capacity (kN)
Number of fasteners Rik X Kmog (M’.” imurm between Ra3,k X Kmod
Nailing Load values - Purlin may rotate)
pattern duration CNA Connector nail
Flange A | Flange B
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 8,1
42/(f+13) 42/(f+13)
64/(f+40) 106/(f+40)
Nailing
pattern 1 12 7 M 6,6 9,3
42/(f+13) 42/(f+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
Nailin
Patterngz 14 7 M - - 7,6 10,6
S - - 8,6 12
| - - 10,5 14,6
48/(f+40) 79/(f+40)
P 4,1 5,8
42/(f+13) 42/(f+13)
56/(f+40) 93/(f+40)
L 4,8 6,8
42/(f+13) 42/(f+13)
Nailin 64/(f+40) 106/(f+40)
PatternQS 8 7 M 55 w7
42/(f+13) 42/(f+13)
71/(f+40)
S 42/(f+13) 6,2 8,7
42/(f+13)
87/(f+40)
42/(f+13) 7,6 10,6
42/(f+13)
P - - 5 6,8
L - - 5,8 7,9
Nailin
Patterng4 ° 7 M B ) 6.6 9.1
S - - 7,5 10,2
I - - 9,1 12,5
48/(f+40) 79/(f+40)
=) 4,8 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)
Nailin 64/(f+40) 106/(f+40)
Patterngﬁ M 6.4 85
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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Modified characteristic capacity timber beam to rigid support connection - 2 Angle Brackets

2 Angle Brackets AE116 per connection

Modified characteristic capacity

Ry/5,k X Kmoa (Minimum between

- Number of fasteners Rq,k X Kmod R2/3,k X Kmod e
Nailing Load
pattern duration CNA Connector nail
Flange A | Flange B
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
7,5 12,3 12,1 12,1
Nailing 12 2 Bolts M 20,7 22,2 10.1b+197 14b+225
pattern 7 212
20,2 28,1 e-3 e-3
8,4 13,8 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 - - 16,5 171 - -
L - - 19,2 19,9 - -
Nailin 2 Bolts
F’attern98 4 @12 M ) ) 22 228 ) )
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 - -
20,1 28,1
Naili 2 Bolt 11,5 18,5
Paftlelrnr199 12 @?28 M 19.7 218 | |
22,9 28,1
12,9 20,8
S 22,1 24,5 - -
25,6 28,1
15,8 25,5
| 27,1 30 - -
28,1 28,1

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 is valid.

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

AE116 connection with 2 angle brackets

factor: for F4 for Fa/3 for Fa/s, boit 1 for Fyss, boit 2

Kax square 0,65 - 1,3 x e/(b+7) -
washer

kIat square _ 0,5 and M=F2x12mm*1 - 1,00
washer

Kax round 0,70 - 1,39 x e/(b+7) -
washer

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

washer

e and b are in [mm]

Roboit,d,lateral Z Kiat X Fig ; Rbolt,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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Table D17-4 Modified characteristic capacity timber beam to rigid support — 1 Angle Bracket

1 Angle Bracket AE116 per connection Modified characteristic capacity
R1,k X Kmod
) Number of fasteners Ry — Ra/3,k X Kmod
Nailing Load
pattern duration CNA Connector nail
Flange A | Flange B
4.0x40 4.0x60 4.0x40 4.0x60
P 42/(f+9) 42/(f+9) 7,8 8,3
L 42/(f+9) 42/(f+9) 9 9,7
Nailing 2 Bolts
pattern 7 12 @12 M 42/(f+9) 42/(f+9) 10,3 11,1
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
Nailing 2 Bolts
Pattern 8 14 @12 M ) ) 1 14
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/(+9) 8,6 9,5
Nailing 2 Bolts
Pattern 9 12 @12 M 42/(f+9) 42/(f+9) 9,8 10,9
S 42/(f+9) 42/(f+9) 11,1 12,3
I 42/(f+9) 42/(f+9) 13,5 15
fis in [mm]
AE116 connection with 1 angle brackets
factor: for F, for Fy3
Kax square (f+44)/23 0,18
Kiat square _ 1.00
Kax round (f+44)/23 0,18
Kiat round - 1,00
fis in [mm]

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

Robot,d lateral Z Kiat X Fig ; 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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Table D17-5 Modified characteristic capacity timber beam to rafter connection - 2 Angle Brackets

o O )
o (),\. O .P o
[ 1
. I I ;
1 |
\ o [ ] [ ] -]
i ganW\ Co) ? °
\ /

A-A
Nailing pattern 5)

2 Angle Brac!(ets Modified characteristic capacity per connection
per connection
Load duration: | Ré singlesided ON ONE rafter Rsymmet-ncal Height Reontac: Of contact area
. 8 singleslded 6.symmetrical O |\t v eon rafter and ridge beam
each of two rafters
Roof pitch bridgebeam [mm]
a [] 80 | 90 | 100 | 120 >80 80 | 90 | 100 | 120
RG,singIesided [kN RG.SmeM [kN] hcontact [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 P L M S
load durations 0,55 | 0,64 [ 0,73 | 0,82
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Table D17-6 AE116 — Slip modulus Kser

AE116 Keer [KN/mm]
Nail Fastener For F1 For F2
pattern | Flange A| Flange B | CNA4.0x40 | CNA4.0x60 | CNA4.0x40 | CNA4.0x60
2 x AE116 7 2x12 |12x2xM12 10,4 11,5 9,5 10,0
per 1 2x12 2x7 2,1 3,4 3,2 45
Connection 3 2x8 2x7 2.1 3.4 27 3.7
1x AE116 7 12 2xM12 5,2 5,8 4.8 5,0
per 1 12 7 1,1 1,7 1,6 2,3
Connection 3 8 7 1,1 17 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,

6,symmetrical 6, singlesided < 1

R

6,symmetrical ,d R6,singlesided 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:

F6,symmetrical + F6,Singlesided + F‘tension : COS(“) < 1

R6,symmetrical,d 6,singlesided ,d tension,d
Where: R, =13-c kN, where c is the load duration factor.
Compression

The compressive force in the rafter is decomposed into a vertical force, F

compression

-sin(er) and a horizontal
force F,

ion ~COS(X) .
compression
The compressive force on the side of the ridge beam consist of contributions from both the rafter loaded in

tension, F, -cos() and from the rafter loaded in compression F -cos(a). The ridge beam must

tension compression
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:

R ooi =100k 238—b"“f’” A1+
¢,90.k ¢,90,k b 250

bridgebeam b h
6 . b ’ rafter *eontact
rafter

Where:
fe.00 =characteristic compression strength perpendicular to the grain of ridge beam

b
b
h

= width of rafter [mm]

rafter

=width of ridge beam [mm]

ridgebeam

e = NGt Of contact area between rafter and ridge beam, see table above
The capacity of the connection is verified from the following criteria:
(F + F ) cos() < R, 494

compression tension
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Table D17-7 Characteristic capacity CLT timber beam to CLT timber beam — 2 Angle Bracket AE116 — Nailing pattern

10

CLT to CLT connection

2 angle brackets per connection

il Fasteners Characteristic capacities [kN] - CLT
ailing
Item .
Pattern Header Joist Rk Rak
Qty Type Qty Type SS-H @#12x80 SS-H #12x80
Nailing
AE116 3 SS-H 3 SS-H 33 29,5
pattern 10

CLT density was considered as C24 - p,= 350 kg/m’

Table D17-8  AE116 Slip modulus Kser

R: load direction R, load direction
Configuration Nailling pattern Kser [KN/mm] kser [KN/mm]
SS-H #12x80 SS-H #12x80
CLT to CLT (with SS-H screws) 10 1,88 2,36

These slip modulus are given for 1 angle bracket. In case of 2 brackets, values can be obtained by multiplying the above

by 2.
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Annex D18 — AG40312, AG40412, AG40314 & AG40414

Product Name:

Product Material reference Alternative product names
Name acc. to clause -1

AG40312 Steel ref. 1 France: EB/7312

AG40412 Steel ref. 1 -

AG40314 Steel ref. 1 -

AG40414 Steel ref. 1 -
AG40312S Steel ref. 2 -
AG40412S Steel ref. 2 -
AG40314S Steel ref. 2 -
AG40414S Steel ref. 2 -
AG40312S2 Steel ref. 3 -
AG40412S2 Steel ref. 3 -
AG40314S2 Steel ref. 3 -
AG40414S2 Steel ref. 3 -
AG40312Z Steel ref. 6 -
AG40412Z Steel ref. 6 -
AG40314Z Steel ref. 6 -
AG40414Z2 Steel ref. 6 -

Connector Size Range:

Dimensions [mm] Holes flange A Holes flange B
Model no.
A B C | Thickness | @5 | @8,5 | 911 a5 28,5 | @11
AG40312 119 | 91 40 3,0 10 1 2 6 1 1
AG40412 120 | 92 | 40 4,0 10 1 2 6 1 1
AG40314 141 | 91 40 3,0 12 1 2 6 1 1
AG40414 142 | 92 | 40 4,0 12 1 2 6 1 1
Drawings:

>

-~

AG40312, AG40412

AG40314, AG40414



Page 143 of 407 of European Technical Assessment no. ETA-06/0106, issued on 2020-01-29.

Nailing pattern:

Nailing pattern 1

Flange A: 0

Flange B:

Beam to beam,
(AG40312,
AG40412)

Nailing pattern 5

Flange A: O

Flange B:

Beam (A) to rigid
support (B),
(AG40312,
AG40412)

Nailing pattern 2

Beam (A) to
column (B),
(AG40312,
AG40412)

Nailing pattern 6

Column (A) to rigid
support (B),
(AG40312,
AG40412)

Nailing pattern 3

Beam to beam,
(AG40314,
AG40414)

Nailing pattern 7

Beam (A) to rigid
support (B),
(AG40314,
AG40414)

Nailing pattern 4

Beam (A) to
column (B),
(AG40314,
AG40414)

Nailing pattern 8

Column (A) to rigid
support (B),
(AG40314,
AG40414)
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Table D18-1 Modified characteristic capacity timber beam to timber beam or timber beam to timber column — 2
Angle Brackets

2 Angle Brackets
AG40312 or AG40314 Modified characteristic capacity per connection (kN)
per connection
Number of fasteners R1,k X Kmod R2/3,k X Kmod Ra/5,k X Kmod
Nailing Load -
pattemn Flange A | Flange B duration CNA Connector nail
4,0x40 4,0x60 4,0x40 4,0x60 4,0x40 4,0x60
e<0,29b+15 e<0,43b+18
4,6 4,6
S 2,7 3,9 3,0 4,5 e>0,29b+15 e>0,43b+18
Nailing 1,32b+56 1,96b+70
patterns 4 4 e-3,0 e-3,0
1,234 e<0,27b+15 e<0,42b+18
4.3 4,3
M 2,4 3,6 2,6 4,0 e>0,27b+15 e>0,42b+18
1,18b+52 1,80b+66
e-3,0 e-3,0
b and e are in mm
R1,k R2/3,k R4/5,k
Factors for other
load durations CNA Connector nail
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  Modified characteristic capacity timber beam to timber beam or timber beam to timber column — 1
Angle Bracket

1 Angle Bracket
AG40312 or AG40314 Modified characteristic capacity per connection (kN)
per connection
R1,k X Kmod R2/3,k X Kmod
N f f: ’ ’
Nailing umber of fasteners Load Purlin may rotate
pattern NI /R duration CNA Connector nail
9 9 4,0x40 4,0x60 4,0x40 4,0x60
min:
55
P f+ 81 20 1,0 1,4
20 f+19
f+19
L 20 20 1,2 1,7
f+19 f+19
Nailing
patterns
1,23 4 4 4 M 20 20 1,3 1,9
f+19 f+19
S 20 20 1,5 2,1
f+19 f+19
20 20 1,8 2,6
f+19 f+19

fis in mm
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Table D18-3  Moadified characteristic capacity timber beam to timber beam or timber beam to timber column — 2
Angle Brackets

2 Angle Brackets
AG40412 or AG40414 Modified characteristic capacity per connection (kN)
per connection
" Number of fasteners R1k X Kmod R3/3 k X Kmod R4/5.x X Kmod
Nailing Load - - 1 -
pattern Here 4 | B AUiElER CNA Connector nail
4,0x40 4,0x60 4,0x40 4,0x60 4,0x40 4,0x60
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
Nailing 1,32b+76 2,21b+96
patterns 4 4 e-4,0 e-4,0
1,2,3,4 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
e4,0 e-4,0
fare in mm
Factors for other Ru Rors. - Rusk
. CNA Connector nail
load durations
4,0x40 4,0x60 4,0x40 4,0x60 4,0x40 4,0x60
| multiply S by 1,22 1,22 1,22 1,22 1,10 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 Modified characteristic capacity timber beam to timber beam or timber beam to timber column — 1
Angle Bracket

1 Angle Bracket
AG40412 or AG40414 Modified characteristic capacity per connection (kN)
per connection
Number of fasteners R1,k X Kmod Ras3,k X Kmod
Nailing Load Purlin may rotate
pattern e 4 || Feee 5 duration CNA Connector nail
4,0x40 4,0x60 4,0x40 4,0x60
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:
et I 2
1.2 3 4 4 4 M f+82 f+82 1,3 1,8
35 35
f+20 f+20
min:
82
S f+82 35 1,5 2,0
35 f+20
f+20
min:
100,0
| f+82 35 1,8 2,4
35,0 f+20
f+20

fis in mm.
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Table D18-5  Modified characteristic capacity timber beam or timber column to rigid support — 2 Angle Brackets
2 Angle Brackets
AG40412 or AG40414 Modified characteristic capacity per connection (kN)
per connection
Number of fasteners R1,k X kmod Rz/g,k X kmod R4/5,k X kmod
Nailing Load CNAC 7 -
pattem | Flange A | Flange B | duration onnector nal
4,0x40 4,0x60 4,0x40 4,0x60 4,0x40 4,0x60
4,1b+61 4,1b+61
e-4,0 e-4,0
S 8,1 8,1 1,0 1,0
Nailing max: max:
patterns 6,1 6,1
5678 4 1 Bolt 4,10+61 2,1b+61
e-4,0 e-4,0
M 8,1 8,1 0,8 1,0
max: max:
57 5,7
b and e are in mm
Rik | Ra/3 .k Ray/5.x
Fla ct:r: fortc:)ther CNA Connector nail
oad durations 4,0x40 |  4,0x60 4,0x40 4,0x60 4,0x40 4,0x60
| multiply S by 1,00 1,00 1,00 1,00 1,00 1,00
L multiply M by 0,91 1,00 1,00 1,00 0,86 0,95
P multiply M by 0,78 1,00 0,75 1,00 0,67 0,88
2 Angle Brackets AG per connection
factor for: Fi Fos F4/5,boit 1 Fas5,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: Ryt d jateral 2 Kiat X Fi g ; Rbolt.d,axial 2 Kax X Fig; and also the combination.
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Table D18-6 _Modified characteristic capacity timber beam or timber column to rigid support — 1 Angle Bracket
1 Angle Brackets
AG40412 or AG40414 Modified characteristic capacity per connection (kN)
per connection
Number of fasteners R”‘ X Kmod Ras3k X Kmod
Nailing Load Purlin may rotate
pattern e | Heras B duration CNA Connector nail
4,0x40 4,0x60 4,0x40 4,0x60
min: min:
47 47
S f+7 f+7 0,5 0,5
Nailing 148 148
patterns f+67 f+67
56,7,8 4 1 Bolt min: min:
47 47
M f+7 f+7 0,4 0,5
148 148
f+67 f+67
fis in mm
R1,k R/3,k
Factors for other Purlin may rotate
load durations CNA Connector nail
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
1 Angle Bracket AG per connection
factor for: Fi Fas Fa Fs
Kax 1,85 3,38 - -
Kjat - 1,00 - -

For each bolt it's needed to check: Ryoit, g jateral = Kiat X Fi.d ; Roolt,d,axial = Kax X Fi.q; @and also the combination.
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Annex D19 — AH9035 & AH9055

Product Name:

P;lc;(:::t r::?:flc:::z:“?f Alternative product names
AH9035 Steel ref. 1 -
AH9055 Steel ref. 1

AH9035S Steel ref. 2 -

AH9055S Steel ref. 2 -

AH9035S2 Steel ref. 3 -

AH9055S2 Steel ref. 3 -

AH9035Z Steel ref. 6 -

AH9055Z Steel ref. 6 -

Connector Size Range:

Model Dimensions [mm] Holes flange A Holes flange B
no. A B c Thickness | @5 29 @5 29
AH9035 90 35 40 2,5 6 1 4 1
AH9055 90 55 40 2,5 6 1 6 1
Drawings:
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Nailing pattern:

Nailing pattern 1
AH9035

Flange A: ]

Flange B: o ® 0
o ©

Beam (A) to rigid
support (B)

Nailing pattern 1

AH9055
o
°
°
Flange A: O
)
°
o
Flange B: ‘e°
o o
o o

Beam (A) to rigid
support (B)
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Modified characteristic capacity timber beam to rigid support — 1 Angle Bracket

Table D19-1

1 Angle Bracket AH9035 or AH90S5 per Modified characteristic capacity per connection (kN)

connection
Number of fasteners R1,k X Kmod = min of:
Nailing Load NG n -
pattern duration CINAEEDT MED
Flange A | Flange B 4,0x40 4,0x60
(1,43+(n-2)-1,64)-c (2,25+(n-2)-2,13)-c
1,9 1,9
Nailing (3,09+(n-2)-1,64)-c (4,10+(n-2)-2,13)-c
pattern 1 5 1 Bolt S 4,0 4,0
0,32:Fp, (+0,91
0!19'Fanchor,concrete+0154

|:| 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.

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

multiplication by the factor ¢
Factor c for other P L M S |
load durations 0,67 0,78 0,89 1,00 1,22

The bolt shall have a capacity to sustain an axial force of Fq 4 x 3,1
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Annex D20 - AJ60416

Product Name:

Product Material reference .
Alternative product names
Name acc. to clause I1-1
AJ60416 Steel ref. 1 -
AJ60416S Steel ref. 2 -
AJ60416S2 Steel ref. 3 -
AJ60416Z Steel ref. 6 -

Connector Size Range:

Model Dimensions [mm] Holes flange A | Holes flange B
no. A B c Thickness 25 o5
AJ60416 164 84 60 4,0 8 7
Drawing:

Nailing pattern:

Flange A:

Flange B:

Nailing pattern 1

Beam to Beam
Full nailing
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Table D20-1  Modified characteristic capacity timber beam to timber beam — 2 Angle Brackets
2 Angle Brackets AJ60416 per connection Modified characteristic capacity per connection (kN)
Number of fasteners R1k X Kmod R2/3,k X Kmod Ry/5.k X Kmod
Nailing Load
pattern Flange A Flange B duration CNA Connector nail
min:
8,9
S 10,2 7,0
- 5,11b+107
Nailing T 40
pattern1 | 8 x CNA4,0x40 | 7 x CNA4,0x60 mir‘r
7,1
M 9,3 6,2
4,65b+103
e-4,0
b and e are in mm
R1x Rok = Rak Rak = Rsk

Factors for other
load durations

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

CNA Connector nail

I multiply S by 1,18 1,22 1,14
L multiply M by 0,90 0,88 0,85
P multiply M by 0,80 0,75 0,79

Table D20-2 Modified characteristic capacity timber beam to timber beam — 1 angle bracket
1 Angle Bracket
AJ60416 Modified characteristic capacity per connection (kN)
per connection
Number of fasteners Rtk X Kmoa Rz/3.x X Kmod R4k X Kmod Rs k X Kmod
Nailing Load Purlin may rotate ’ ’ ’
pattern duration .
Flange A Flange B CNA Connector nail
min: min: min:
205 6,0 2,8
f+74
S 55 3,5 109
f 53,1 114-e
Nailing % e-2,0 ﬂt’;ﬂ)
pattern1 | 8 x CNA4,0x40 | 7 x CNA4,0x60 - - -
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
Factors for other Ru Rerai Rax Ra.k
load durations CNA Connector nail
Vertical flange: 8 CNA4,0x40 - Horizontal flange: 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:

Product Material reference .
Alternative product names
Name acc. to clause I1-1
AJ80416 Steel ref. 1 -
AJ80416S Steel ref. 2 -
AJ80416S2 Steel ref. 3 -
AJB0416Z Steel ref. 6 -

Connector Size Range:

Model Dimensions [mm] Holes flange A | Holes flange B
no. A B c Thickness 25 o5
AJ80416 164 84 80 4,0 11 9
Drawing:

Nailing pattern:

Flange A:

Flange B:

Nailing pattern 1

Beam to Beam

Full nailing
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Table D21-1 Modified characteristic capacity timber beam to timber beam — 2 Angle Brackets

2 Angle Brackets AJ80416 per connection Modified characteristic capacity per connection (kN)
Number of fasteners R1,k X Kmod Ra/3,k X Kmod Ru5,k X Kmod
Nailing Load
pattern Flange A Flange B duration CNA Connector nail
min:
12,4
S 14,0 9,0
- 7,02b+144
Nailing T ed0
pattern1 | 11 x CNA4,0x40 | 9 x CNA4,0x60 mi;1'
11,7
M 12,8 8,0
6,39b+139
e-4,0
b and e are in mm
R R
Factors for other LK 23k Rasik
load durations CNA Connector nail
| 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 Modified characteristic capacity timber beam to timber beam — 1 Angle Bracket

1 Angle Bracket AJ80416 per connection Modified characteristic capacity per connection (kN)
. Number of fasteners R1,k X Kmod R2/3.k X Kmod R4k X Kmod Rs k X Kmod
Nailing Load
pattern duration .
Flange A Flange B CNA Connector nalil
min: min: min:
274 8,0 3,7
f+74
s 83 45 163
f 70,8 121-e
Nailing 70,8 e-2,0 6,3(b+2,0)
ttern 11 x 9 x f+12 e
Patiem™ | cNA4,0x40 | CNA4,0x60 min: min: min:
243 7,5 3,5
f+74
M 74 4,0 145
f 70,8 121-e
70,8 e-2,0 5,7(b+2,0)
f+12 e
f, eand b are in mm
R R. R
Factors for other K 2k Rax >k
LECE] CNA Connector nail
I 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:

Product Material reference .
Alternative product names
Name acc. to clause I1-1
AJ99416 Steel ref. 1 -
AJ99416S Steel ref. 2 -
AJ99416S2 Steel ref. 3 -
AJ99416Z Steel ref. 6 -

Connector Size Range:

Model Dimensions [mm] Holes flange A | Holes flange B
no. A B c Thickness 25 o5
AJ99416 164 84 100 4,0 12 11
Drawing:

Nailing pattern:

Flange A:

Flange B:

Nailing pattern 1

Beam to Beam
Full nailing
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Table D22-1 Modified characteristic capacity timber beam to timber beam — 2 Angle Brackets

2 Angle Brackets AJ99416 per connection Characteristic capacity per connection (kN)
Number of fasteners Load Ri1k X Kmod R2/3,k X Kmod Rys5,k X Kmod
Nailing durati
Flange A Flange B gauon CNA Connector nail
min:
13,1
S 17,9 11,7
8,93b+181
Nailing | 1\ CNA4,0x40 | 11 x CNA4,0x60 4.0
pattern1 min:
10,9
M 15,9 10,4
7,93b+174
e-4,0
b and e are in mm
R R, = R =R
Factors for other s I 2k = N3k [ R4k = Rsk
load durations CNA Connector nail
I 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  Modified characteristic capacity timber beam to timber beam — 1 Angle Bracket

1 Angle Bracket AJ99416 per connection Modified characteristic capacity per connection (kN)
Nailing Number of fasteners i Rq,k X Kmod Ra/3,k X Kmod R4k X Kmod Rsk X Kmod
pattern1 .
duration .
Flange A Flange B CNA Connector nail
min: min: min:
342 10,0 4,7
f+74 163
S 89 5,9 114-e
f+12 89
Nailing 8_f3 e-2,0 8,0(b+2,0
pattern1 | 12 x CNA4,0x40 | 11 x CNA4,0x60 - - ?
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
R. R; R.
Factors for other e R Rax b
load durations CNA Connector nail
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 - KNAG90, 130, 170 & 210

Product Name:

Product Material reference Alternative product names
Name acc. to clause -1
KNAG90 Steel ref. 1 France: ECH90/19090

KNAG130 Steel ref. 1 France: ECH125/19130

KNAG170 Steel ref. 1 France: ECH160/19170

KNAG210 Steel ref. 1 France: ECH200/19210

KNAG90S Steel ref. 2 -
KNAG130S Steel ref. 2 -
KNAG170S Steel ref. 2 -
KNAG210S Steel ref. 2 -
KNAG90S2 Steel ref. 3 -

KNAG130S2 Steel ref. 3 -
KNAG170S2 Steel ref. 3 -
KNAG210S2 Steel ref. 3 -

KNAG90Z Steel ref. 6 -
KNAG130Z Steel ref. 6 -
KNAG170Z Steel ref. 6 -
KNAG210Z Steel ref. 6 -

Connector Size Range:

Dimensions [mm] Holes flange A | Holes flange B
Model no. C ]
A B (A/B) Thickness 25 a5
KNAG90 90 90 55/65 2,0 6 8
KNAG130 125 125 64/80 2,0 9 10
KNAG170 160 160 80/95 2,0 11 12
KNAG210 200 200 | 84/100 2,0 14 14

Drawings:

KNAG90 KNAG130
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KNAG170 KNAG210

Nailing pattern:

Nailing pattern 1 Nailing pattern 2 Nailing pattern 3 Nailing pattern 4

Flange A:

Flange B:

KNAG90 KNAG130 KNAG170 KNAG210
Beam to Beam Beam to Beam Beam to Beam Beam to Beam
Full nailing Full nailing Full nailing Full nailing
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It is possible to make connections with a knight bracket and one or two joist anchors.

TF1
Typical connection
with a knight bracket

v F2
and a joist anchor

32,5

—
101575
) A N
75
") \o 717‘5 /4}-& " 15 0 °
(=]
o o 20 _¢_¢‘ s | 20 °
o 20 <
o & o ° . 0\‘ AN
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o ° 20 Q‘Q el |2 +
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AN L/ 15 @5 ¢i 2 T ‘¢ ‘;
20 "
*
40 & 20 — +
o) |55 * 345
5 10\15_7'.5 4’
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Iﬁ
¢

_
n

Dimensioned drawings of the joist
anchors and nail patterns (full nailing)
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One knight bracket per connection
Acting forces

F+ Lifting force acting in the central axis of the angle bracket but in a distance f from the vertical flange of
the knight bracket

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

One knight bracket and one or two joist anchors per connection
Acting forces

F4 Lifting force acting in the central axis of the knight bracket

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

Wane
Wane is not allowed under the knight bracket.
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Table D23-1 Modified characteristic capacity timber beam to timber beam — 1 Knight Bracket Load duration S

1 Knight Bracket KNAG and 1 Joist Anchor per connection Modified characteristic capacity per connection (kN)
Bracket ype Nailing Number of fasteners Loa.d R1x X Kmod Rz k X Kmod
pattern Flange A Flange B duration CNA Connector nail
Beam: 4,0x60 - Joist: 4,0x40
f<36: 201 e<17: 14,9-0,314e
36+f
% Nailing 8 x 6 x 17<e< 133: 164
pattern 1 | CNA4,0x40 | CNA4,0x60 >36: 74 e
f 133<e: 7
e-70
f<52: 475 es41: 19,1-0,232e
94+f
130 Nailing 10 x 9x 41<e< 176: 392
pattern 2 | CNA4,0x40 | CNA4,0x60 >52: 168 e
f 176<e: 181
s e-94
f<75: 77 e<70: 23,4-0,198e
128+f
170 Nailing 12 x 11 x 70<es< 222: 672
pattern 3 | CNA4,0x40 | CNA4,0x60 >75: 277 e
f 222<e: 297
e-124
f<99: 1183 e< 89: 27,7-0,182e
169+f
210 Nailing 14 x 14 x 89<e< 289: 1026
pattern 4 | CNA4,0x40 | CNA4,0x60 >99: 438 e
f 289<e: 486
e-152

e and fare in mm

The capacities in the table are for short load duration, the capacities for other load durations are found by multiplication by the factor ¢
P L M S |

Factor c for other
load durations 0,67 0,78 0,89 1,00 1,19
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Table D23-2  Modified characteristic capacity timber beam to timber beam — 1 Knight Bracket and 1 or 2 SPF joist

anchors Load duration S

1 Knight Bracket KNAG and 1 or 2 SPF joist anchors
per connection

Modified characteristic capacity per connection (kN)

No. of nails in
. Min. anchor and
. Load Joist Anchor | example of Rl Rau X Knd
Bracket type Nailing duration width force anchortype
mm kN CNA Connector nail
4,0x40 4,0x60
8+8 nails e<81: 11,9
50 7,5 1xSPF250 10,8 e>81: 430
Full e-45
Nglllgg 7+7 nails e < 96: 11,9
+
90 80 6,0 1xSPF250 93 e>96: 612
Nailing _ 645
pattern 1 7+7 nails e <109: 11,9
100 5,5 1xSPF250 8,8 e>109: 761
e-45
10+10 nails e <106: 16,6
60 11,4 1xSPF290 16,4 e>106: 703
Full e-64
l\;all1|r(1)g 9+9 nails e <128: 16,6
+
130 100 9,0 1xSPF290 14,0 e>128: 1056
Nailing _ b4
pattern 2 9+9 nails e <152: 16,6
140 7,9 1xSPF290 12,9 e>152: 1469
s e-64
2+10 nails e < 146: 21,4
60 19,9 2xSPF290 28,7 e>146: 1406
Full e-80
l;l?l|l;1g23 2+8 nails e <159: 21,4
+
170 100 15,6 2xSPF250 24,4 e>150: 1683
Nailing _ e-80
pattern 3 2+7 nails e<180: 214
140 13,7 2%SPF250 22,5 e>180: 2129
e-80
2+11 nails e <175: 26,3
80 25,2 2xSPF330 36,2 e>175: 1930
Full e-102
l;lzlll:g 2+9 nails e <198: 26,3
+
210 120 20,6 | oxsPF290 31,7 e>198: 2536
Nailing _ e-102
pattern 4 2+9 nails e<230: 263
160 18,3 2xSPF290 293 e>230: 3365
e-102

e are in mm

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

S

load durations

0,67

0,78

0,89

1,00
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Annex D24 - ES10 & ES11

Product Name:

Prl"loduct Material reference Alternative product names
ame acc. to clause II-1
ES10 Steel ref. 1 -
ES11 Steel ref. 1 -
ES10S Steel ref. 2 France: ES10IX
ES11S Steel ref. 2 -
ES10S2 Steel ref. 3 -
ES11S2 Steel ref. 3 -
ES10Z Steel ref. 6 -
ES11Z Steel ref. 6 -

Connector Size Range:

Dimensions [mm] Holes flange A | Holes flange B
Model no.
A B C Thickness 35 a5
ES10/40 62,5 62,5 40 2,5 5 5
ES10/60 62,5 62,5 60 2,5 8 8
ES10/80 62,5 62,5 80 2,5 10 10
ES10/100 62,5 62,5 100 2,5 10 10
ES10/120 62,5 62,5 120 2,5 12 12
ES10/140 62,5 62,5 140 2,5 14 14
ES10/160 62,5 62,5 160 2,5 16 16
ES11/40 82,5 82,5 40 2,5 7 7
ES11/60 82,5 82,5 60 2,5 1 11
ES11/80 82,5 82,5 80 2,5 14 14
ES11/100 82,5 82,5 100 2,5 15 15
ES11/120 82,5 82,5 120 2,5 18 18
ES11/140 82,5 82,5 140 2,5 21 21
ES11/160 82,5 82,5 160 2,5 24 24
ES11/180 82,5 82,5 180 2,5 27 27
ES11/200 82,5 82,5 200 2,5 30 30
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Drawings ES10:

ES10/120 ES10/140 ES10/160
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Drawings ES11:

o]

ES11/120 ES11/140 ES11/160

ES11/180 ES11/200
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Nailing pattern:

Flange
A

Flange
B:

Flange
A:

Flange
B:

Nailing pattern 1

Row no.

54 ° ° R ° .
3 [ o °

2 o o o
1 0 o o
1 [ ° °

2 ) ° °
34 e} o o o o
5 ) ° °

ES/10/40 to ES10/80
Beam to Beam

Flange A: Nailing in row no. 3, 4, 5
Flange B: Nailing in row no. 1, 2, 5

Nailing pattern 3

Row no.
7 °® ° °

6 ° ° °
54 ° ] °
3 ® ° °

2 o o o
1 o o o
1 [ L] L)

2 ) ) °
3 o o o
54 ° ] °

6 ° ] °
7 o o o

ES11/40 to ES11/80

Beam to Beam
Flange A: Nailing in row no. 3,4, 5,6, 7
Flange B: Nailing in row no. 1, 2, 5, 6

Nailing pattern 2

Row no.
43 ] . . R R ] R )
2 ° ° ® °
1 o o o o
1 ° ° ° [
2 ° ° ° ° °
3 o
4 o o o o
ES10/100 to ES10/160
Beam to Beam
Flange A: Nailing in row no. 2, 3, 4
Flange B: Nailing in row no. 1, 2
Nailing pattern 4
Row no.
6 ® ® ® ®
® L ] [ ] ® L]
4 L [ ] . .
3 L) ® [
2 ] ] [
1 o 0 o
1 ° ® ®
2 ] L) ° [ ° [
3 o] o ©
4 o] o o o
5 * .
6 L) [ [ ]

ES11/100 to ES11/200

Beam to Beam
Flange A: Nailing in row no. 2, 3,4, 5, 6
Flange B: Nailing in row no. 1, 2, 5, 6
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Table D24-1 ES10 Modified characteristic capacity timber beam to timber beam — 2 Angle Brackets

2 Angle Brackets ES10/40 per Modified characteristic capacity per connection (kN)

connection
Number of fasteners R1,k X Kmod R2/3,k X Kmod
Nailing Load -
pattern Feree & || Fengp duration CNA Connector nail
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
Nailing 3 3 M 2.0 2,6 3,2 1,9 2.6 2.7
pattern 1 U . J J J J
S 2,2 2,8 3,7 2,2 2,9 3,1
| 2,6 3,6 4,5 2,6 3,5 3,8

2 Angle Brackets ES10/60 per Modified characteristic capacity per connection (kN)

connection
Number of fasteners R1k X Kmod R2/3,k X Kmod
Nailing Load -
pattem | Flange A | Flange B | duration CNA Connector nail
40x35| 40x50 | 40x60| 40x35 | 40x50 | 4,0x60
P 2,2 3,5 4.4 3,4 45 4,8
. L 2,6 4,1 4.4 3,9 52 5,6
Nailing 5 5 M 2.9 44 48 45 6,0 6,4
pattern 1 J J J J J J
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
ngle Brackets ES per Modified characteristic capacity per connection (kN)

connection
Number of fasteners R1k X Kmod R2/3,k X Kmod
Nailing Load -
pattern e || Henas B duration CNA Connector nail
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 5,4 5,1 6,8 7,3
Nailing 6 6 M 3.9 5.2 6.4 5,8 7.8 83
pattern 1 J J J J J J
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

. Modified characteristic capacity per connection (kN)
connection

Number of fasteners R1k X Kmod R2/3,k X Kmod
Nailing Load

pattern | Flange A | Flange B | duration

CNA Connector nail
40x35| 40x50 | 40x60 | 40x35 | 4,0x 50 | 4,0x 60

P 3,7 3,7 4,7 6,1 8,2 8,7
Nailing L 3,7 4,3 6,0 7,2 9,5 10,2
pattern 2 8 5 M 3.7 5,2 6,4 8,2 10,9 11,6
S 3,7 6,2 6,4 9,2 12,2 13,1

|

4.1 6,4 6,4 11,2 15,0 16,0
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2 Angle Brackets ES10/12
ngle Brackets ES10/120 per Modified characteristic capacity per connection (kN)

connection
Number of fasteners R1k X Kmod R2/3 k X Kmod
Nailing Load -
pattern Feree & || Fengp B drEittam CNA Connector nail
40x35| 40x50 | 40x60| 40x35 | 40x50 | 4,0x 60
P 4,4 4,6 5,8 7,5 10,0 10,6
. L 4,6 5,2 7,3 8,7 11,6 12,4
Nailing 9 6 M 46 6,4 8,0 10,0 13,3 14,1
pattern 2 J J J J J J
S 4,6 7,6 8,0 11,2 14,9 15,9
| 5,1 8,0 8,0 13,7 18,2 19,4

2 Angle Brackets ES10/140
ngle Brackets ES per Modified characteristic capacity per connection (kN)

connection
Number of fasteners R1k X Kmod R2/3,k X Kmod
Nailing Load -
pattern e 4 || Fie 5 duration CNA Connector nail
40x35| 40x50 | 40x60| 40x35 | 40x50 | 4,0x 60
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
Nailing 10 7 M 5.2 7.4 9.1 13.4 178 19,0
pattern 2 2 J J J J :
S 5,2 8,7 9,1 15,1 20,0 21,4
| 5,8 9,1 9,1 18,4 24,5 26,1

2 Angle Brackets ES10/160 per Modified characteristic capacity per connection (kN)

connection
. Number of fasteners Rk X Kmod R2/3.k X Kmod
Nailing Load : : :
pattem | Flange A | Flange B | duration CNA Connector nail
40x35| 40x50 | 40x60 | 40x35 | 4,0x50 [ 4,0x 60
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
Nailing 12 8 M 1 1 15.2 2 21
pattern 2 6, 8,5 0,6 5, 0,3 ,6
S 6,1 10,1 10,6 17,2 22,8 24,3
| 6,8 10,6 10,6 21,0 27,9 29,8

Table D24-2  ES11 Modified characteristic capacity timber beam to timber beam — 2 Angle Brackets

2 Angle Brackets ES11/40 per

. Modified characteristic capacity per connection (kN)
connection

Number of fasteners R1k X Kmod R2/3,k X Kmod
Nailing Load

pattern | Flange A | Flange B | duration

CNA Connector nail
40x35| 40x50 | 40x60 | 40x35 | 40x50 | 4,0x 60

P 1,5 2,4 2,6 21 2,8 3,0
Nailing L 1,7 2,6 2,7 2,5 3,3 3,5
patter 3 5 4 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 5,1 5,5
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2 Angle Brackets.ES11/60 per Modified characteristic capacity per connection (kN)
connection
" Number of fasteners R1x X Kmod R2/3 k X Kimod
Nailing Load ! . !
pattem | Flange A | Flange B | duration CNA Connector nail
40x35| 40x50 | 40x60| 40x35 | 40x50 | 4,0x60
P 2,2 3,5 4.4 4.4 59 6,3
. L 2,6 4.1 4.4 5,2 6,9 7,3
Nailing 8 6 M 2.9 44 48 5.9 7.9 8.4
pattern 3 2 J J J J J
S 3,3 4,4 5,6 6,7 8,9 9,4
| 4,0 5,4 7.1 8,1 10,8 11,5

2 Angle Brackets ES11/80 per Modified characteristic capacity per connection (kN)

connection
Number of fasteners R1,k X Kmod R2/3,k X Kmod
Nailing Load -
pattemn | Flange A | Flange B | duration CNA Connector nail
40x35| 40x50 | 40x60 ]| 40x35| 40x50 | 4,0x 60
P 2,9 47 5,2 6,1 8,1 8,7
- L 3,4 5,2 5,5 7.1 9,5 10,1
Nailing 10 8 M 3,9 5.2 6,5 8,1 10,8 11,5
pattern 3 J 2 J J J ’
S 4,4 5,7 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 Modified characteristic capacity per connection (kN)

connection
Number of fasteners R1k X Kmod R2/3,k X Kmod
Nailing Load CNA G n T
pattern | Flange A | Flange B | duration e el
40x35| 40x50 | 40x60| 40x35 | 40x50 | 4,0x 60
P 3,7 4,2 5,6 8,8 11,7 12,5
. L 3,7 5,1 6,4 10,2 13,6 14,5
Nailing 13 10 M 3,7 6,1 6.4 7 15.6 16,6
pattern 4 J U J J J .
S 3,8 6,4 6,4 13,2 17,5 18,7
| 5,0 6,4 6,4 16,1 21,4 22,8

2 Angle Brackets ES11/120 per

. Modified characteristic capacity per connection (kN)
connection

Number of fasteners R1k X Kmod R2/3,k X Kmod
Nailing Load

pattern | Flange A | Flange B | duration

CNA Connector nail
40x35| 40x50 | 40x60| 40x35 | 40x50 | 4,0x60

P 4.4 5.0 6.8 10,4 13,9 14,8
N L 46 6.2 8.0 12,2 16,2 17.3
Nailing 15 12 M 46 73 8.0 13,9 18,5 19,8
pattern 4 J J J J J .
S 46 8.0 8.0 15,7 20,9 222
]

6,0 8,0 8,0 19,1 25,5 27,2
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LU0 B O SO L7 Modified characteristic capacity per connection (kN)

connection
Number of fasteners R1k X Kmod R2/3,k X Kmod
Nailing Load -
pattem | Flange A | Flange B | duration CNA Connector nail
40x35| 40x50 | 40x60 | 40x35 | 40x50 | 4,0x 60
P 5,2 5,8 7,8 14,1 18,8 20,0
- L 5,2 7,2 9,1 16,5 21,9 23,4
Nailing 17 14 M 52 8.6 9.1 18,8 25,0 26,7
pattern 4 2 J J J J .
S 5,3 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
ngle Brackets ES per Modified characteristic capacity per connection (kN)

connection
Number of fasteners R1k X Kmod R2/3,k X Kmod
Nailing Load ENAC 7 m
patten | Flange A | Flange B | duration onnector na
4,0x35| 40x50 | 40x60 | 40x35| 40x50 | 4,0x 60
P 5,9 6,6 9,0 16,2 21,6 23,0
o L 6,1 8,2 10,6 18,9 25,2 26,8
Nailing 20 16 M 6.1 9.8 10,6 21,6 28,7 30,7
pattern 4 ’ - d d d d
S 6,1 10,6 10,6 24,3 32,3 34,5
I 8,0 10,6 10,6 29,7 39,5 42,2

2 Angle Brackets ES11/180
ngle Brackets ES per Modified characteristic capacity per connection (kN)

connection
Number of fasteners R1,k X Kmod R2/3,k X Kmod
Nailing Load ENAC 7 ,
pattem | Flange A | Flange B | duration onnector na
40x35| 40x50 | 40x60 | 40x35 | 40x50 | 4,0x 60
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
Nailing 23 18 M 6.7 1,0 1,7 27,3 36,3 38,7
pattern 4 J J J J J d
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

. Modified characteristic capacity per connection (kN)
connection

» Number of fasteners R1k X Kmod R2/3,k X Kmod
Nailing Load

pattern | Flange A | Flange B | duration

CNA Connector nail
40x35| 40x50 | 40x60 | 40x35 | 4,0x 50 | 4,0x 60

P 7.4 83 1.2 22.8 30,4 32.4
N L 76 10,3 13,3 26.7 355 378
Nailing 25 20 M 76 12.2 13,3 305 40,6 43,3
pattern 4 ’ ’ i . . J
S 7.6 13,3 13,3 343 457 487
]

10,0 13,3 13,3 41,9 55,8 59,5
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Annex D25 - LS30, LS50, LS70 & LS90

Product Name:

P;'loduct Material reference Alternative product names
ame acc. to clause IlI-1

LS30 Steel ref. 4, G90 -

LS50 Steel ref. 4, G90 -

LS70 Steel ref. 4, GO0 -

LS90 Steel ref. 4, G90 -

Connector Size Range:

Dimensions [mm] Holes flange A | Holes flange B
Model no.
A B C Thickness @7,14x3,96 37,14x3,96
LS30 57,2 41,6 85,7 1,2 3 3
LS50 57,2 41,6 123,8 1,2 4 4
LS70 57,2 41,6 161,9 1,2 5 5
LS90 57,2 41,6 | 200,0 1,2 6 6
Drawings:

LS30

LS70 LS90
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Nailing pattern:

Nailing pattern 1 Nailing pattern 2 Nailing pattern 3
Flange ' ’ S - = - : \=|/ ¢ \|=/ ¢
A: ' - -
a—" c— — — — = e ) ot Yl P —
) 0 = = 0 L 0
Flange — 0 s — = = N & N\ &
B: 7’ ’7 N —V rd N '— rd
LS30 LS50 LS70
Beam to Beam Beam to Beam Beam to Beam
Full nailing Full nailing Full nailing

Nailing pattern 4

e g g |

Flange (] | 0

A:
Flange 0 [ 0

B: [ ] ® ]

LS90
Beam to Beam
Full nailing
Design Basis:

One angle bracket per connection

Acting forces

F»=F; The force is acting in the bending line of the
angle bracket and parallel to it.
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Table D25-1 Modified characteristic capacity timber beam to timber beam — 1 Angle Bracket

Modified characteristic capacity per

1 Angle Bracket LS30 per connection connection (kN)

. Number of fasteners R2/3,k X Kmod
Nailing Load = .
pattern duration | Round smooth nail CNA Connector nail
Flange A | Flange B 3,75 x 75 3.7 x 50

P 1,0 1,7

Nailing L 1.2 2.0

pattern 1 3 3 M 1.4 23

S 1,6 2,6

I 1,9 3,1

1 Angle Bracket LS50 per connection

Modified characteristic capacity per
connection (kN)

» Number of fasteners R2/3,k X Kmod
Nailing Load Round th 'Il CNA Ci t il
pattern Ao ound smooth nai onnector nai
Flange A | Flange B 3,75 x 75 3.7 x 50

P 1,6 2,6

Nailing L L1 30

pattern 2 4 4 M 21 3.4

S 2,4 3,9

I 2,9 4,7

1 Angle Bracket LS70 per connection

Modified characteristic capacity per
connection (kN)

» Number of fasteners R2/3,k X Kmod
Nailing Load = :
pattern | F Al FI g | duration Round smooth nail CNA Connector nail
ange ange 3,75x 75 3,7 x 50

P 1,6 2,6

Nailing L 1.9 31

pattern 3 5 5 M 2,2 3,5

S 2,4 4,0

| 3,0 4,9

1 Angle Bracket LS90 per connection

Modified characteristic capacity per
connection (kN)

» Number of fasteners R2/3,k X Kmod
Nailing Load = -
pattern | g Al Fi g | duration Round smooth nail CNA Connector nail
ange ange 3,75x 75 3,7 x 50

P 1,9 3,1

Nailing L 2.2 37

pattern 4 6 6 M 2,6 4,2

S 2,9 4,7

I 3,5 5,8
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Annex D26 - TA9Z & TA10Z

Product Name:

Product Material reference Alternative product names
Name acc. to clause II-1
TA9Z Steel ref. 4, G185 -

TA10Z Steel ref. 4, G185 -

Connector Size Range:

Dimensions [mm] Holes flange A | Holes flange B
Model no.
A B (o Thickness a7 a7
TA9Z 41 41 210 2,5 3 2
TA10Z 41 41 260 2,5 4 3
Drawings:

TA9Z TA10Z
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Nailing pattern:

Nailing pattern 1 Nailing pattern 2
N o N ) (N . N )
(] ® ® ® o (] [ ] - ®
Flange A: ° °
rlange & w . . .
TA9Z TA10Z
Beam to Beam Beam to Beam
Design basis:

One angle bracket per connection
Acting forces
F+ Downward force from the step acting close to the string

Typical installation — Design basis

Table D26-1 Modified characteristic capacity timber beam to timber beam — 1 angle bracket

) vl Bl T GEreEl Modified characterlstlc capacity per
connection (kN)
Number of fasteners R,k X Kmod
T Nailing Load
Ybe pattern Flange A | Flange B duration | Smooth shank screws 6,0 x 45 in pre-
drilled holes
P 3,8
Nailing L 25
ili
TA9Z pattern 1 3 2 M 5,2
S 5,9
I 7,3
P 5,1
Nailing L 0.0
ili
TA10Z pattern 2 4 3 M 6,9
S 7.9
I 9,7
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Annex D27 - ABR170 & ABR 220

Product Name:

P;"oduct Material reference Alternative product names
ame acc. to clause II-1
ABR170 Steel ref. 1 -
ABR220 Steel ref. 1 -
ABR170S Steel ref. 2 -
ABR220S Steel ref. 2 -
ABR170S2 Steel ref. 3 -
ABR220S2 Steel ref. 3 -
ABR170Z Steel ref. 6 -
ABR220Z Steel ref. 6 -

Connector Size Range:

Dimensions [mm] Holes flange A | Holes flange B
Model no.
A B C Thickness | 95 212 a5 212
ABR170 170 40 95 2,0 20 2 9 2
ABR220 220 40 95 2,0 24 2 9 2
Drawings:

ABR170 ABR220
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Nailing pattern:

For a combination of different force directions, it’s to use the nail pattern with the most nails.

Nailing pattern 1 Nailing pattern 2 Nailing pattern 3
® O ] [o] [ ] o o L ] [ ] L ] e o o [ ] [ ]
o o o O o o (O o
[e] [o] o o (o] o
Flange A: o O o o O o o O o
®¢ O O @ * o o o e o e o
[ ] OH.HO [ ] [ ] .H.H. [ ] L OHOD. [ ]
° .UIU. ° Y OUOU. ° Py OU.U. °
Flange B: -4 QY59 QVVE
ABR170 and ABR220 ABR170 and ABR220 ABR170 and ABR220
Beam/column to beam Beam/column to beam Beam/column to beam
For force F+ For force Fa;3 For force Fass
Nailing pattern 4 Nailing pattern 5
®e O e O e * © o o o
o O o o O o
[e] [e] (o] [
Flange A: o O o o O o
e O O o e o o o
[ ] OHOHO L [ ] .ﬂ.ﬂ. [ ]
00| [0 fo a0 o oUoUo o
Flange B: ?ggg 20 og
ABR170 and ABR220 ABR170 and ABR220
Beam/column to rigid Beam/column to rigid

For force F1 For force F2/3 and Fass



Flange A:

Flange B:

Nailing pattern 6

Q OUOU@ [0}
o o
0 o0 O 0o

ABR220

Beam/column
with distance
to rigid

For force

F,. F

F

213’ 6

Nailing pattern 7

® © o @

Q OUOUO o}
o o
o o o 0

ABR220

Beam/column
with distance
to rigid

For force
F,.F

F

2/3' " 6

Nailing pattern 8
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Nailing pattern 9

ABR170

Beam/column
with distance
to rigid

For force
F,,F

2/3? F6

ABR170

Beam/column
with distance
to rigid

For force

I:1 ! I:2/3’ F6
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Table D27-1 _Modified characteristic capacity timber beam/column to timber beam — 2 Angle Brackets Load duration
M
2 Angle Brackets
ABR170 or ABR220 Modified characteristic capacity per connection (kN)
per connection
Nailing Number of fasteners Load CNA Connector nail
pattem | Flange A | Flange B | duration 4,0x40 4,0x50 4,0x60
Nailin
pattemg ’ 8 5 Rik X Kmod 5,9 7.8 9,8
Nailing
pattern 2 14 5 Ra/3x X Kmod 13,1 15,8 16,9
M 8,0 8,0 8,0
with with with
Nailin e <50 mm e <65 mm e <80 mm
pattemg3 14 9 Rusk X Kmod b > 36 mm b > 36 mm b =36 mm
or or or
e <90 mm e <120 mm e <150 mm
b =60 mm b =60 mm b =60 mm
Table D27-2 Modified characteristic capacity timber beam/column to timber beam — 1 Angle Bracket Load duration
M
1 Angle Bracket
ABR170 or ABR220 Modified characteristic capacity per connection (kN)
per connection
Nailing Number of fasteners Load CNA Connector nail
pattem | Flange A | Flange B | duration 4,0x40 4,0x50 4,0x60
Nailin
pattemg ’ 8 5 Rik X Kmod 2,9 3,9 4,9
Nailing
pattern 2 14 5 R2/3,k X kmod 6,6 7,9 8,5
7 7 7
Nailing 03 0.’ O.’
attern 3 14 9 R4k X Kmod with with with
P e <50 mm e <50 mm e <50 mm
Nailing M Capacity for a connection,
14 9 R4k X Kmod witout rotation of purlin:
pattern 3 6.6
1,4 1,4 1,4
with with with
Nailin e <50 mm e <65 mm e <80 mm
attemg3 14 9 Rs x X Kmod b =36 mm b =36 mm b =36 mm
P or or or
e <90 mm e <120 mm e <150 mm
b =60 mm b =60 mm b =60 mm
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Factors for other Load durations:

Factors for R,k Rg/3,x Ry .k R4k " Rs « Ry/s,k
other. CNA Connector nail All sizes
load durations | 4 0440 | 4,0x50 | 4,0x60
I multiply M by 1,38 1,33 1,23 1,38 1 1,38 1 1,31
S multiply M by 1,13 1,13 1,08 1,13 1 1,13 1 1,1
L multiply M by 0,88 0,88 0,88 0,88 1 0,88 1 0,9
P multiply M by 0,75 0,75 0,75 0,75 1 0,75 1 0,79

" capacity for a connection, witout rotation of purlin

Table D27-3 Characteristic capacity timber beam/column to rigid — 2 Angle Brackets

2 Angle Brackets
ABR170 or ABR220 Characteristic capacity per connection (kN)
per connection
Nailing Number of fasteners CNA Connector nail
patter | Flange A | Flange B 4,0x40 4,0x50 4,060
33.0 39,8
. > ’ 25,2
Nailing 8 2 Bolts Rix min { 25,2 min { 25,2
pattern 4 ' Koma
kmod kmod e
. 23,8 25,4 =0, 0
Nailing 14 2 Bolts Ras3 19,71 min { 24,6 min { 24,6 ”
pattern 5 ’ — —
K Ko {7 Fs
80
9,15+ b
Nailing 14 2 Bolts R, the minimum of min exk,g
pattern 5 5.k e is 50 mm 6,3xb F
exk 4 4/5
For connection with 2 Angle Brackets it must be checked:
for R1: Rooltaxd = F1.d / Nbolt
for Rzs:  Rooltlatd = F2i3,d / Noit F 14
forRas: Bolt 1: Rooltaxd = Fasax e/ (2xb)

In case of combined force the relevant of the following inequalities shall be fulfilled:
2

F F F
1 4/5.d 2/3,d
R, R

Bolt 2: Rbottatd = Fa50/ 2 E
Rasa<R1axb/(2xe) 2

<1
4/5.d Ry5a

For F45 can be use also F, or F5 too, also for F,/3 can be use F5 or F5 too.
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Table D27-4 Characteristic capacity timber beam/column to rigid — 1 Angle Bracket

1 Angle Bracket
ABR170 or ABR220 Characteristic capacity per connection (kN)
per connection
Nailing Number of fasteners CNA Connector nail
pattem | Flange A | Flange B 4,0x40 4,0x50 4,0x60
16,5 19,9
Nailing . . 12 ,6
2 Bol J
pattern 4 8 olts Rik min <12 ,6 min {12 ,6 k
k mod k mod m
. 11,9 12,7
Nailing 14 2 Bolts Rass k 9,86 min {123 min { 12,3
pattern 5 ’ — —
L L
50
e < 100mm
. exk
Nte:mng5 14 2 Bolts Rux 36.m4
pattem e = 100mm
exk 4
” L8
Nailing 14 2 Bolts Rs max e < 50mm :
pattern 5 ’ klm d

For connection with one Angle Bracket it must be checked:
for R1: Roolt,ax,d = F1,d / Nboit

for Ras:  Rooltlatd = F2i3,d / Noit

for Rs : Rboitaxd = Fsa x € /(2 x b)

for Raors : F4or5,d /2

In case of combined force the relevant of the following inequalities shall be fulfilled:
2

F F F
1,d 4/5,d 2/3.,d
+ + | —==
Rl,d 134/5,d 132,3,d

For F45 can be use also F, or F5 too, also for F,/3 can be use F» or F5 too.
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Table D27-5 Characteristic capacity timber beam/column to rigid-facade
Angle Bracket ABR220 Characteristic capacity per one ABR (kN)
Nailing Number of fasteners CNA Connector nail
pattern Flange A | Flange B 4,0x35 4,0x40 4,0x50 4,0x60
2 Bolts R min. 14,3 ; | min. 15,9 ; | min. 19,4 ; | min. 20,6 ;
Tk 12,1/kmod | 12,1/kmod | 12,1/kmod | 12,1/kmod
Nailing
pattern 6 9 2 Bolts R23k 2,70 2,90 3,60 3,70
1or2 R min. 14,9; min. 16,5; min. 20; min. 21,1;
Bolts Bk 9,0/kmod | 9,0/kmod | 9,0/kmod | 9,0/kmod
min. 11,5 ;
2 Bolts R1k 8,00 8,90 10,80 12.1/kmod
Nailing
pattern 7 5 2 Bolts R23k 2,50 2,70 3,30 3,50
Tor2 Rex min. 8,3, | min. 9.2; | min. 11,1; | min. 11,7;
Bolts 9,0/kmod | g o/kmod | 9,0/kmod | 9,0/kmod
Table D27-6 Characteristic capacity timber beam/column to rigid-facade
Angle Bracket ABR170 Characteristic capacity per one ABR (kN)
Nailing Number of fasteners CNA Connector nail
pattern | Flange A | Flange B 4,0x35 4,0x40 4,0x50 4,0x60
min. 11,8 ; | min. 14,9 ; | min. 16,9 ;
2 Bolts Rik 10,20 | 45 1/kmod | 12,1/kmod | 12,1/kmod
Nailing
pattern 8 9 2 Bolts R2/3k 3,50 3,80 4,70 4,90
1or2 R min. 14,9; min. 16,5; min. 20; min. 21,1;
Bolts Bk 11,0/kmod | 11,0/kmod | 11,0/kmod | 11,0/kmod
2 Bolts Rik 6,00 6,70 8,30 8,90
Nailing
pattern 9 4 2 Bolts Rai3.k 3,30 3,70 4,40 470
Tor2 Re min. 6,6; min. 7,3; min. 8,9; min. 9,4;
Bolts 11,0/kkmod | 11 o/kmod | 11,0/kmod | 11,0/kmod

To table 27-5 and 27-6:

e The capacities are given for one ABR, in the case, that in total more ABR are placed alternate opposite

on the beam.

e |t’s given the option to fix the ABR with only one bolt (the upper one) for only the load in direction F4

and Fs, the capacity for F1 is in this case the half.

e The distance of the beam to the support shall be less than 132mm for ABR220, and less than 86mm

for ABR170
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ABR170: max. 86mm k Y
ABR220: max 132mm =, 0o E

F\.. ° 2/3

%" o o:

"%6000 F1
B -
i~ \

28 228 % Fs
T

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

2 2
F

F.
1/6,d 2/3,d
+

<10
R6a Ryjsa

For F1s can be used F; or Fg, also for F23 can be used F, or F3 too.

R) 134
The anchorage for shear load will be check with Ranchorbolt,,atm,, = —1271

For connection it must be checked:

for R1: Roolt,ax,d = F1,d / Nboit

for Rzs:  Rooltjatd = F2i3a / 1,74

for Rzs:  Rooltaxd = Fa3,0 X 2/3 for (ABR170)
for R23:  Rooltaxd = F23,0 X 4/3 for (ABR220)
forRe: constructive fixing
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Annex D28 — AB6983

Product Name:

P;"oduct Material reference Alternative product names
ame acc. to clause II-1
AB6983 Steel ref. 1 -
AB6983S Steel ref. 2 -
AB6983S2 Steel ref. 3 -
AB6983Z Steel ref. 6 -

Connector Size Range:

Dimensions [mm] Holes flange A | Holes flange B
Model no.
A B (o] Thickness 24 213
AB6983 69 83 300 2,5 14 2
Drawing:

Nailing pattern:

Flange A:

Flange B:

Nailing pattern 1

Timber to rigid
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Characteristic capacity per connection (one shear connector per connection):

Rlat.nail.k X 9'29

R = min{
2/3k Riatpoitk X 2,14/ kmoa

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

Fasteners: 14 threaded nails CNA3,1x{ and 2 bolts @12 mm. (Nailing pattern 1)

Ry airx = Characteristic lateral capacity of 1 threaded nail CNA3,1x¢

Ry, youx = Characteristic lateral capacity of 1 M12 bolt. max. 7,5 kN
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Annex D29 - AB36125

Product Name:

P;"oduct Material reference Alternative product names
ame acc. to clause II-1
AB36125 Steel ref. 1 -
AB36125S Steel ref. 2 -
AB36125S2 Steel ref. 3 -
AB36125Z Steel ref. 6 -

Connector Size Range:

Dimensions [mm] Holes flange A | Holes flange B
Model no.
A B (o] Thickness a5 a5
AB36125 36 125 247 2,0 9 34

Drawing:
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Nailing pattern:

Nailing pattern 1 Nailing pattern 2
Flange A: o * e * o * o * o o ®* e ® o ®* 4
e 9 o © o © o ° o o 9 o * o ©
© 5 © e, ®
Flange B: * . . o o o
. ® O 5 © . o o * L o
© o © * L,
Timber to timber Timber to timber
Nailing pattern 3
Flange A: o ®* e ®* o * o * o
e * o C o © e * o
0 4 ©
Flange B: ¢ o
o o o o (o]
(] o o]

Timber to timber
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Characteristic capacity per connection (one shear connector per connection):
Fasteners: 7 + 12 (Nailing pattern 1):

Rlat.nail—v,k X 5:60
Riat nait-nx X 8,57

R2/3,k = mln{
Fasteners: 7 + 12 (Nailing pattern 2):

Rlat.nail—v,k X 5:60
Riat nait-n i x 6,04

R2/3,k = mln{
Fasteners: 7 + 7 (Nailing pattern 3):

Rlat.nail—v,k X 5:60

R = min{
2/3k Riat nait—nx X 6,12

Riatnait-vk = Characteristic lateral capacity of 1 threaded nail CNA4,0x{ in the vertical flange

Riatnai-nk = Characteristic lateral capacity of 1 threaded nail CNA4,0x{ in the horizontal flange
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Annex D30 — BNV33
Product Name:
Product Material reference .
Alternative product names
Name acc. to clause I1-1
BNV33 Steel ref. 1 -
BNV33S Steel ref. 2 -
BNV33S2 Steel ref. 3 -
BNV33Z Steel ref. 6 -

Connector Size Range:

Dimensions [mm Holes flange A Holes flange B
Model no. A B C |Thickness | @5 | @85 | @11 | @5 | @85 | @13
BNV33 62,5 34,5 180 1,5 13 6 2 7 4 2
Drawing:
Nailing pattern:
Nailing pattern 1 Nailing pattern 2
0 o e O° *0 o e O°
Flange A: .O‘O O.O. .O.O O.O.
o) (o} o] o)
O O O O
. ® [ ] o o]
Flange B: O O O O
.OO. ® .OO. oo.o o] O.(_‘)o

Timber to timber

Timber to rigid
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Characteristic capacity per connection (one shear connector per connection):
Fasteners: 9+7 (Nailing pattern 1):

Rlat.nail—v,k X 5:82

R = min{
2/3k Riat nait-nx X 6,26

Fasteners: 9+2 (Nailing pattern 2)

R _ min{Rlat.nail,k x 5,82
2/3k Riatpoitk X 2,24/ Kmoa

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

Riatnairvk = Characteristic lateral capacity of 1 threaded nail CNA4,0x{ in the vertical flange
Riatnaink = Characteristic lateral capacity of 1 threaded nail CNA4,0x{ in the horizontal flange
Riatnaik = Characteristic lateral capacity of 1 threaded nail CNA4,0x{

Riatpork = Characteristic lateral capacity of 1 M12 bolt, max. 4,5 kN
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Annex D31 - E5/1.5

Product Name:

Product Name

Material reference
acc. to clause II-1

Alternative product names

E5/1.5 Steel ref. 1 -
E5/1.5/11.22/11 Steel ref. 1 -
E5/1.5/13 Steel ref. 1 -
E5/1.5S Steel ref. 2 -
E5IX/1.5/1122/11 Steel ref. 2 -
E5/1.5/13S Steel ref. 2 -
E5/1.582 Steel ref. 3 -
E5/1.5/11.22/11S2 Steel ref. 3 -
E5/1.5/13S2 Steel ref. 3 -
E5/1.5Z Steel ref. 6 -
E5/1.5/11.22/11Z Steel ref. 6 -
E5/1.5/13Z Steel ref. 6 -

Connector Size Range:

o Dimensions [mm] Holes flange A Holes flange B
odel no.
A B C Thickness @5 213 11x22 a5 213 11x22
E5/1.5 76,5 | 49,5 | 65 1,5 7 0 1 6 0 1
E5/1.5/11.22/11
E5IX/1.5/1122/11 76,5 | 495 | 65 1,5 7 0 1 6 1 0
E5/1.5/13 76,5 | 49,5 | 65 1,5 7 1 0 6 1 0
Drawings:

E5/1.5/11.22/11
E5IX/1.5/1122/11

E5/1.5/13
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Nailing pattern:

Nailing pattern 1

Flange A:

U Ue

Flange B: e He
[ [

Beam to beam
Minimum nailing

Nailing pattern 5

)

v e
+ @y

+m¢m+

+Uile
¢~\ . f’-
¢ ;¢

Flange A:

Flange B:

Beam to beam
with large connector
screws type SS-H

Nailing pattern 2

0°0-

-0 0o
OOQOO

Beam (A) to
rigid support

Nailing pattern 6

P

Beam (A) connected

with large connector

screws type SS-H to
rigid support (B)

Nailing pattern 3
[ J L ]
® Q [ ]
.ﬂ ® ﬂ.
oJ Us
OOO

Beam to beam
Maximum nailing

Nailing pattern 7

Column to rigid
support

Nailing pattern 4

0°0-

-0 Us
OO©OO

Beam (A) to
rigid support
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Modified characteristic capacity timber beam to timber beam — 1 Angle Bracket E5/1.5 &

E5/1.5/11.22/11 & E5IX/1.5/1122/11, Nailing pattern 1

1 Angle Bracket per connection

Modified characteristic capacity per connection (kN)

Nailing Number of fasteners Load R1,k X Kmod R2/3,k X Kmod R4k X Kmod
attern duration
> Flange A | Flange B | " 4,0x35 4,0x60 4,0x35 4,0x60 4,0x35 4,0x60
Min of Min of
f< 6,7 f< 33 20/(e -1,5) | 20/(e - 1,5)
28/ (f+46) | 57/ (f+46) 23/\(e? + 25)
P 1,5 2,5
f> 6,7 f> 3,3 3,6 3,6
4/ (f+1) 47 (f+1) 7,4/(e - 26) | 7,4/(e - 26)
Min of Min of
f< 55 fs 27 20/(e -1,5) | 20/(e - 1,5)
33/(f+46) | 67/ (f+46) 28/\(e? + 25)
L 1,7 2,9
f> 55 f> 27 4 4
4/ (f+1) 4/ (f+1) 7,4/(e -26) | 7,4/(e - 26)
Min of Min of
f< 46 fs 22 20/(e -1,5) | 20/(e - 1,5)
o 38/(f+46) | 76/ (f+46) 32/\(e? + 25)
Nailing 4 6 M 2 3,3
pattern1
f> 46 f> 22 4.1 41
4/ (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/(e? + 25)
S 2,2 3,8
f> 39 f> 19 4,4 4,4
4/ (f+1) 47 (f+1) 7,4/(e -26) | 7,4/(e - 26)
Min of Min of
f< 3 f< 14 20/(e - 1,5) | 20/(e - 1,5)
52/ (f+46) | 105/ (f+46) 44/\(e? + 25)
| 2,7 4,6
f> 3 f> 14 4,9 4,9
4/ (f+1) 4/ (f+1) 7,4/(e-26) | 7,4/(e - 26)
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Table D31-2

Modified characteristic capacity timber beam to timber beam — 2 Angle Brackets E5/1.5 &

E5/1.5/11.22/11 & E51X/1.5/1122/11, Nailing pattern 1

2 Angle Brackets per connection

Modified characteristic capacityper connection (kN)

Nailing | Number of fasteners | | . Rik X Kmod Rai3,k X Kmod Russk X Kmod
pattern duration
Flange A | Flange B 4,0x35 4,0x60 4,0x35 4,0x60 4,0x35 4,0x60
e< 0,32*b+15 e< 0,54*b+19
3,9 3,9
P 2,5 5,0 3,0 4,9
e> 0,32*b+ 15 e> 0,54*b+19
0,74*(1,70*b+75)/(e-1,5) | 0,87*(2,89*b+92)/(e-1,5)
e< 0,34*b+15 e< 0,56*b+ 18
4,3 4,3
L 3,0 5,6 3,5 5,8
e> 0,34*b+ 15 e> 0,56*b+ 18
0,74*(1,98*b+79)/(e-1,5) | 0,87%(3,26*b+98)/(e-1,5)
e< 0,37*b+ 15 e< 0,57*b+ 18
Nailing 4 6 4,6 4,6
pattern 1 M 3,3 6,2 3,9 6,6
e> 0,37*b+ 15 e> 057*b+18
0,74*(2,26*b+83)/(e-1,5) | 0,87*(3,55*b+102)/(e-1,5)
e< 0,39*b+ 15 e< 0,59*b+18
4,8 4,8
S 3,7 6,7 4,4 7,5
e> 0,39*b+ 15 e> 059*b+18
0,74*(2,54*b+87)/(e-1,5) | 0,87*(3,84*b+107)/(e-1,5)
e< 043*b+15 e< 0,61*b+17
54 54
| 4,6 7,7 55 9,2
e> 0,43*b+ 15 e> 0,61*b+17
0,74*(3,11*b+96)/(e-1,5) | 0,87*(4,43*b+116)/(e-1,5)
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Modified characteristic capacity timber beam to rigid support — 1 Angle Bracket E5/1.5 &

E5/1.5/11.22/11 & E51X/1.5/1122/11, Nailing pattern 2

1 Angle Bracket per connection

Modified characteristic capacity per connection (kN)

Nailing Number of fasteners Load R1,k X Kmod R2/3,k X Kmod Rak X Kmod
pattern duration
Flange A | Flange B 4,0x35 4,0x60 4,0x35 4,0x60 4,0x35 4,0x60
P 0,6 1,1
Min of
L Min of 0,8 1,3
- 36,3/ e
2‘32‘;92 ! ’éfftm M 12,1/ (f+ 24) 0,9 1,5
P 8/ (e - 26)
S 41/f 1,1 1,7
12,9
I 1,2 2,1

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

Bolt factor for F4 for Fy3 for F,
Kax (f+38)/8 0,46 e/8
klat - 1 ,0 1 ,0

For each bolt it's needed to check: Ruoltd,iateral 2 Kiat X Fid ; Rboltd,axial 2 kax X Fid; and also the combination
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Modified characteristic capacity timber beam to rigid support — 2 Angle Brackets E5/1.5 &

E5/1.5/11.22/11 & E51X/1.5/1122/11, Nailing pattern 2

2 Angle Brackets per connection

Modified characteristic capacity per connection (kN)

Nailing Number of fasteners Load R4,k X Kmod Ra2/3,k X Kmod Ra5,k X Kmod
pattern duration
Flange A | Flange B 4,0x35 4,0x60 4,0x35 4,0x60 4,0x35 4,0x60
e< 0,26*b+21 e< 042*b+25
4,4 4,4
P 2,3 4,4 1,3 2,0
e> 0,26*b+ 21 e> 0,42*b+25
0,74*(1,54*b+107)/(e-1,5)| 0,87*(2,53*b+132)/(e-1,5)
e< 0,28*b+20 e< 046*b+25
4,8 4,8
L 2,7 5,1 1,6 2,6
e> 0,28*b+20 e> 0,46*b+ 25
0,74*(1,80*b+114)/(e-1,5)| 0,87*(2,96*b+143)/(e-1,5)
e< 0,30*b+20 e< 0,49*b+25
Nailing 4 1 x Bolt 5,1 51
pattern 2 @10 M 3,0 5,5 1.8 3,0
e> 0,30*b+ 20 e> 0,49*b+25
0,74*(2,05*b+120)/(e-1,5)| 0,87%(3,38*b+153)/(e-1,5)
e< 0,31*b+20 e< 0,52*b+25
5,5 5,5
S 3,4 5,5 2,1 3,3
e> 0,31*b+20 e> 0,52*b+25
0,74*(2,31*b+126)/(e-1,5) | 0,87*(3,80*b+154)/(e-1,5)
e< 0,35*b+20 e< 0,57*b+ 26
6,0 6,0
| 4,1 5,5 2,5 4,1
e> 0,35*b+20 e> 0,57 *b + 26
0,74*(2,82*b+139)/(e-1,5)| 0,87*(4,65*b+185)/(e-1,5)

Note: Value given for a withdrawal characteristic capacity of the bolt of 16 kN. For others bolt withdrawal capacities
Rk.anchor (KN), value must be limited by 13.6 * Rk anchor / 16

Bolt factor for F1 for F2/3 for F4/5! bolt 1 for F4/5’ bolt 2
Kax 0,98 0,23 1,96 x e/ (b + 25) -
Kjat - 0,50 - 1,00

For each bolt it’s needed to check: Rboitd,lateral = Kiat X Fid ; Rboit,d,axial 2 Kax X Fia; and also the combination




Table D31-5

Page 199 of 407 of European Technical Assessment no. ETA-06/0106, issued on 2020-01-29.

Modified characteristic capacity timber beam to rigid support — 1 Angle Bracket, Nailing pattern 2

1 Angle Bracket E5/1.5/13 per connection Modified characteristic capacity per connection (kN)
Nailing Number of fasteners Load R1,k X Kmod R2/3.k X Kmod Ra,k X Kmod
pattern duration
Flange A | Flange B 4,0x35 4,0x60 4,0x35 4,0x60 4,0x35 4,0x60
p 0,6 1
Min of
L Min of 0,8 1,3
. 36,3/ e
Nﬁ"'”gz ! ETO M 13,6/ (f+ 23) 0.9 15
pattern o 8/ (e - 26)
s 521/f 1,1 1,7
19,3
| 1,2 21
Note: For Ruk if the purlin is prevented from rotation, consider the value given for two brackets for e=0.

Bolt factor for F4 for Fy3 for F4
Kax (f+38)/8 0,46 el8
Kiat - 1,0 1,0

For each bolt it’s needed to check: Rboit,d,lateral = Kiat X Fid ; Rboit,d,axial = Kax X Fia; and also the combination
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Table D31-6 Modified characteristic capacity timber beam to rigid support — 2 Angle Brackets, Nailing pattern 2
AT [ETRIEEED .E5/1'5”3 per Modified characteristic capacity per connection (kN)
connection
Nailing Number of fasteners Load R1,k X Kmod R2/3’k X Kmod R4/5’k X Kmod
pattern duration
Flange A | Flange B 4,0x35 4,0x60 4,0x35 4,0x60 4,0x35 4,0x60
e< 0,27*b+ 21 e< 0,44*b+ 25
4.4 4,4
P 2,4 4,7 1,3 2,2
e> 0,27*b+ 21 e> 0,44*b+ 25
0,74*(1,63*b+109)/(e-1,5) | 0,87*(2,67*b+136)/(e-1,5)
e< 0,29*b+ 21 e< 0,48*b+ 25
4,8 4,8
L 2,8 5,4 1,6 2,6
e> 0,29*b+ 21 e> 048*b+25
0,74*(1,90*b+116)/(e-1,5) | 0,87*(3,12*b+147)/(e-1,5)
e< 0,31*b+21 e< 0,51*b+ 26
Nailing 4 1x @10 5,1 5,1
pattern 2 Bolt M 3,2 5,9 1,8 3,0
e> 0,31*b+21 e> 0,51*b+26
0,74*(2,17*b+123)/(e-1,5) | 0,87*(3,57*b+158)/(e-1,5)
e< 0,33*b+ 20 e< 054*b+25
5,5 5,5
S 3,6 5,9 2,1 3,3
e> 0,33*b+20 e> 0,54*b+25
0,74*(2,45*b+130)/(e-1,5) | 0,87*(4,01*b+169)/(e-1,5)
e< 0,36*b+20 e< 0,60*b+ 26
6,0 6,0
4,4 5,9 2,5 4,1
e> 0,36*b+20 e> 0,60*b+26
0,74*(2,99*b+143)/(e-1,5) | 0,87*(4,90*b+191)/(e-1,5)
Bolt factor for F1 for F2/3 for F4/5! bolt 1 for F4/5, bolt 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: Ruoltd,ateral = Kiat X Fid ; Roolt.d.axial 2 Kax X Fi.d; and also the combination
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Table D31-7  Modified characteristic capacity timber beam to timber beam — 2 Angle Brackets E5/1.5 &

E5/1.5/11.22/11, Nailing pattern 3

2 Angle Brackets per connection

Modified characteristic capacity per connection (kN)

N Number of Fasteners Load R1,k X Kmod R2/3,k X Kmod
pattern duration
Flange A | Flange B CNA4,0x35| CNA4,0x40| CNA4,0x50 | CNA4,0x60| CNA4,0x35| CNA4,0x40 [ CNA4,0x50 | CNA4,0x60

P 3,7 4,3 5,2 5,6 59 6,5 7,8 8,4
L 4,3 5,0 6,0 6,5 6,9 7,6 9,1 9,8

Nailing 7 6 M 4,9 5,7 6,9 7.4 7.8 8,6 10,4 11,2

pattern 3
S 55 6,4 7,7 8,4 8,8 9,7 11,7 12,6
| 6,7 7,8 9,5 10,2 10,8 11,9 14,3 15,4
Table D31-8  Modified characteristic capacity timber beam to rigid support — 2 Angle Brackets £5/1.5 &
E5/1.5/11.22/11, Nailing pattern 4
2 Angle Brackets per connection Modified characteristic capacity per connection (kN)
N Number of Fasteners Load R1,k X Kmod Rz/3,k X Kmoa 1)
pattern duration
Flange A | Flange B CNA4,0x35| CNA4,0x40| CNA4,0x50 | CNA4,0x60| CNA4,0x35| CNA4,0x40 [ CNA4,0x50 | CNA4,0x60

P 4,0 4,0 4,0 4,0 3,5 4,0 5,2 59
L 4,6 4,6 4,6 4,6 41 4,7 6,0 6,9

Nailing 7 1x 010 My 5,3 5,3 5,3 5,3 4.6 5,4 6,9 7,9

pattern 4 Bolt

S 5,9 59 5,9 5,9 52 6,0 7,7 8,9
| 7,3 7,3 7,3 7,3 6,4 7,4 9,5 10,9

Note: 1) 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

General notes to all capacity tables:

e b,eandfarein mm.

¢ Wane may not occur under the angle bracket.
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Table D31-9  E5/1,5 — Slip modulus kser
2 x E5/1 5 Kser [kN/mm]
Fastener For F1 For Fas
Nail pattern SS-H SS-H
Flange A Flange B CNA4,0x35 310x40 CNA4,0x35 310x40
3 7 6 3,05 - 2,24 -
4 7 1 x M10 Bolt 1,25 - 4,25 -
5 1 1 - 0,689 - -
6 1 1 x M10 Bolt - 0,903 - -

In case of 1 angle brackets, kser values can be divided by 2.

Ductility Class

The connection of timber joist to a rigid support with an E5/1.5 with CNA4.0x35 offers a mean ratio for F1 load direction
Du.so% / Dy< 4 (Duso% / Dy ratio disclosed in EN12512), therefore this connection has a low capacity to dissipate energy

according to EN 1998-1:2004 §8 and is suitable for dissipative zone of DCL class building.

The connection of timber joist to a rigid support with an E5/1.5 with CNA4.0x35 offers a mean ratio for Fz3 load direction
Du.so% / Dy> 6 (Du,so% / Dy ratio disclosed in EN12512), therefore this connection has a high capacity to dissipate energy

according to EN 1998-1:2004 §8 and is suitable for dissipative zone of DCH class building.

The anchor or fastener in the support shall be designed with sufficient overstrength to ensure the development of

cyclic yielding in the dissipation zones as disclosed in 8.6 (4) in EN 1998 -1:2004.

Table D31-10 _Characteristic capacity timber beam to timber beam — 2 Angle Brackets E5/1.5 & E5/1.5/11.22/11,

Nailing pattern 5

Timber to timber connection | 2 angle brackets per connection
ST Fasteners Characteristic capacities [kN] - Timber C24
ailing

Item i

Pattern Header Joist Rik Rk

Qty Type Qty Type SS-H @10x40 SS-H @10x40
E5/1,5 Nailing
1 SS-H 1 SS-H 3,1
E5/1,5/1,22/11 pattern 5

Table D31-11

Characteristic_capacity timber beam to rigid support — 2 Angle Brackets E5/1.5 & E5/1.5/11.22/11,

Nailing pattern 6

Timber to rigid connection

2 angle brackets per connection

- Fasteners Characteristic capacities [kN] - Timber C24
ailing

Item i

Pattern Header Joist Rk Rk
Qty Type Qty Type SS-H #10x40 SS-H @10x40
E5/1,5 Nailin
/ & 1 Bolt #10 1 SS-H 5

E5/1,5/1,22/11 pattern 6
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Table D31-12 _Characteristic capacity timber column to rigid support — 2 Angle Brackets E5/1.5 & E5/1.5/11.22/11,
Nailing pattern 7

2 angle bracket E5/1.5/11.22/11 per e . ——
connection Characteristic capacity (kN) per connecfion
- Number of fasteners
Q'St'?r?, FlangeA  [Flange B Load direction : Ry« Load direction : Rysx
CNA 4,0x35 @10
Nailing
pattern 7 4 1 66 31

* Tested on a3 38x97 column

Table D31-13 _Characteristic capacity timber column to rigid support — 2 Angle Brackets E5/1.5 & E5/1.5/11.22/11,

Nailing pattern 7

2 angle bracket E51.5/11.22/11 per L . .
connection Characteristic capacity (kN) per connection
. Number of fasteners
pN;l;g Flange A  |Flange B Load direction : Ry« Load direction : Rys
CNA 4,0x50 @10
Nailing
pattern 7 4 1 6.6 4s

** Tested ona 76x97column
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Annex D32 - E5/2

Product Name:

Material reference

Product Name
acc. to clause II-1

Alternative product names

E5/2 Steel ref. 1 -
E5/2S Steel ref. 2 -
E5/2S82 Steel ref. 3 -
E5/2Z Steel ref. 6 -

Connector Size Range:

Dimensions [mm] Holes flange A | Holes flange B
Model no.
A B C Thickness a5 11x22 a5 11x22
E5/2 76,5 | 495 | 65 2,0 7 1 6 1%

*) Optional round Hole @13

Drawing:

\/ Optional: Round Hole @13
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Nailing pattern:

Flange A:

Flange B:

Nailing pattern 1
[} o
o (O
o Us
e He
o ®

Beam to beam
Minimum nailing

Nailing pattern 2

0°0-

U Us
O@O

Beam (A) to
rigid support

Nailing pattern 3

—
[ ] ®

0°0)-

.0 U.
..C).O

Beam to beam

Maximum nailing

Nailing pattern 4

0°0-

oU Us
O@O

Beam (A) to
rigid support
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Table D32-1  Modified characteristic capacity timber beam to timber beam - 1 Angle Bracket, Nailing pattern 1
1 Angle Bracket E5/2 per connection Modified characteristic capacity per connection (kN)
Nailing Number of fasteners Load Rq,k X Kmod Ra2/3,k X Kmod R4,k X Kmod Rsk X Kmod
pattern 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< 14 fs 7 27,7/e-2) | 27.71e-2) | 1.2*0 + 5)e | 2,4%(b + 5)e
29/ (f+46,5)| 57/ (f+46,5) 23/\(e? + 25)| 41/(e? + 38,4) 1,2 2,4
Fore < 65 Fore < 65
P f> 14 f> 7 14 24 4.4 4.4 19,2/ (65-€)| 38,4/ (65 - €)
74/ (f+1) 747 (f+1) 13,1/(e-27) | 13,1/(e-27) | Fore< 41 For e < 41
7/@1-¢e) | 7/@1-¢)
65/e
Min of Min of Min of Min of
f< 11 f< 6 27,7/e-2) | 27.71e-2) | 1.4*®b + 5)e | 2,8%b + 5)e
33/(f+46,5)| 67/ (f+46,5) 28/(e? + 25)| 48/\(e? + 38,4) 1,55 2,35
L 16 2.9 Fore < 65 Fore < 65
f> 11 f> 6 4,8 4,8 22,4/ (65-€)[ 44,8/ (65-¢€)
7AL(f+1) | TAI(F+ 1) 13,1/(e-27) | 13,1/(e-27) | Fore<41 | Fore<41
7/@1-¢) | 7/ @1-¢)
65/ e
Min of Min of Min of Min of
f< 10 f< 5 27,71(e - 2) 27,7/(e-2) | 1,6%b + 5)e | 3,2*(b + 5)e
Nailing 38/ (f+46,5)| 76/ (f+46,5) 32/(e? + 25)| 55/\(e? + 38,4) 1,6 2,5
4 6
pattem 1 M 1,8 33 Fore<65 | Fore <41
f> 10 f> 5 5,2 5,2 25,6/ (65 - e) min of:
7AL(f+1) | TAI(F+ 1) 131/ -27) | 13,1/(e-27) | Fore<41 | 7/(@1-¢)
7/(41-¢€) 65/ e
Min of Min of Min of Min of
f< 8 f< 4 27.7/e-2) | 27.7/e-2) |242*b + 5)e| 3,6%b + 5)e
43/ (f+46,5)| 86/ (f+46,5) 36/\(e? + 25)| 61/(e? + 38,4) 1,7 27
S 21 3,7 Fore < 65 Fore < 41
f> 8 f> 4 5,5 55 28,8/ (65-¢€) min of:
7AI(F+1) | TAI(F+ 1) 131/ -27) | 13,1/(e-27) | Fore<41 | 7/(@41-¢)
7/(@41-¢) 65/ ¢
Min of Min of Min of Min of
f< 6 f< 3 27,7/e-2) | 27.71e-2) |2,95%b + 5)e| 3,2%(b + 5)e
52/ (f+46,5)|105/ (f+46,5) 44/ (e? + 25)| 74/N(e? + 38,4) 1,9 2,9
| 2,6 4,5 Fore < 65 Fore <41
f> 6 f> 3 6 6 35,2/ (65-¢€) min of:
7AI(F+1) | TAI(F+ 1) 131/ -27) | 13,1/(e-27) | Fore<41 | 7/(41-¢)
7/(@1-¢) 65/ ¢
Note: For Rk if the purlin is prevented from rotation, consider the value given for two brackets for e=0.
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Table D32-2  Modified characteristic capacity timber beam to timber beam — 2 Angle Brackets, Nailing pattern 1

2 Angle Brackets E5/2 per connection

Modified characteristic capacity per connection (kN)

Nailing Number of fasteners Load Rk X Kmod R2/3,k X Kmod Ra/5,k X Kmod
pattern duration
Flange A | Flange B 4,0x35 4,0x60 4,0x35 4,0x60 4,0x35 4,0x60
e< 0,26*b+ 18 e< 043*b+20
4,8 4,8
P 2,5 5,0 2,8 4,9
e> 0,26*b+ 18 e> 043*b+20
0,74*(1,70*b+100)/(e-2) | 0,87*(2,89*b+118)/(e-2)
e< 027*b+17 e< 046*b+19
5,4 5,4
L 3,0 5,8 3,2 5,8
e> 027*b+ 17 e> 0,46*b+ 19
0,74*(1,98*b+108)/(e-2) | 0,87*(3,37*b+125)/(e-2)
e< 029*b+17 e< 0,50*b+19
Nailing 4 6 57 5,7
pattern 1 M 3,3 6,7 3,7 6,5
e> 0,29*b+17 e> 0,50*b+19
0,74*(2,26*b+109)/(e-2) | 0,87*(3,85*b+133)/(e-2)
e< 0,31*b+17 e< 0,53*b+19
7.1 7.1
S 3,7 7,5 4,2 7,4
e> 0,31*b+17 e> 0,53*b+ 19
0,74*(2,54*b+113)/(e-2) | 0,87*(4,33*b+140)/(e-2)
e< 0,34*b+ 16 e< 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)/(e-2) | 0,87*(5,07*b+151)/(e-2)
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Table D32-3  Modified characteristic capacity timber beam to rigid support — 1 Angle Bracket, Nailing pattern 2
1 Angle Bracket E5/2 per connection Modified characteristic capacity per connection (kN)
Nalllng Number of fasteners Load R1’k X kmod R2/3,k X kmod R4’k X kmod
pattern duration
Flange A | Flange B 4,0x35 4,0x60 4,0x35 4,0x60 4,0x35 4,0x60
P 0,6 1,1
Min of
L Min of 0,8 1,3
- 554 /e
sl e [ w | e
p 14,2 / (e -26)
S r2/f 1,1 1,7
12,9
| 1,2 2,1

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

Bolt factor for F4 for Fy3 for F4
Kax (f+38)/8 0,09 el/8
Kiat - 1,00 1,00

For each bolt it’s needed to check: Rboit,d,lateral 2 Kiat X Fid ; Rboit,d,axial = Kax X Fia; and also the combination
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Table D32-4  Modified characteristic capacity timber beam to rigid support — 2 Angle Brackets, Nailing pattern 2
2 Angle Brackets E5/2 per connection Modified characteristic capacity per connection (kN)
Nailing Number of fasteners Load Rk X Kmod R2/3,k X Kmod Ra/5,k X Kmod
pattern duration
Flange A | Flange B 4,0x35 4,0x60 4,0x35 4,0x60 4,0x35 4,0x60
e< 0,22*b+23 e< 0,35"b + 26
53 5,3
P 2,4 4,5 1,3 2,2
e> 0,22*b+ 23 e> 0,35*b+ 26
0,74*(1,59*b+145)/(e-2) | 0,87*(2,61*b+170)/(e-2)
e< 0,23*b+22 e< 0,38*b+25
6,0 6,0
L 2,7 53 1,5 2,7
e> 0,23*b+ 22 e> 0,38*b+ 25
0,74*(1,85*b+151)/(e-2) | 0,87*(3,05*b+181)/(e-2)
e< 0,25*b+ 21 e< 040*b+25
Nailing 4 1 x Bolt 6,4 6,4
pattern 2 @10 M 3,1 6,1 1,7 3.1
e> 0,25*b+ 21 e> 0,40*b+ 25
0,74*(2,12*b+158)/(e-2) | 0,87*(3,48*b+192)/(e-2)
e< 0,26*b+21 es< 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)/(e-2) | 0,87%(3,92*b+203)/(e-2)
e< 0,29*b+ 21 e< 047*b+25
7,5 7,5
| 4,3 8,3 2,5 41
e> 0,29*b+ 21 e> 047*b+25
0,74*(2,91*b+178)/(e-2) | 0,87*(4,79*b+225)/(e-2)
Bolt factor for F1 for F2/3 for F4/5! bolt 1 for F4/5, 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: Ruoltd,ateral = Kiat X Fid ; Roolt.d.axial 2 Kax X Fi.a; and also the combination
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Table D32-5  Modified characteristic capacity timber beam to timber beam — 2 Angle Brackets, Nailing pattern 3

2 Angle Brackets E5/2 per connection Modified characteristic capacity per connection (kN)
Nt Number of Fasteners Load R1k X Kmod Ra2/3,k X Kmod
pattern duration
Flange A | Flange B CNA4,0x35]| CNA4,0x40| CNA4,0x50 | CNA4,0x60| CNA4,0x35 [ CNA4,0x40 | CNA4,0x50 | CNA4,0x60
P 3,7 4,3 52 5,9 5,9 6,4 7,8 8,3
L 4,3 5,0 6,0 6,9 6,9 7,5 9,1 9,7
Nailing 7 6 M 4.9 57 6,9 7.8 7,8 8,6 10,4 11,0
pattern 3
S 55 6,4 7,7 8,8 8,8 9,6 1,7 12,4
| 6,7 7,8 9,5 10,8 10,8 11,8 14,3 15,2

Table D32-6  Modified characteristic capacity timber beam to rigid support — 2 Angle Brackets, Nailing pattern 4

2 Angle Brackets E5/2 per connection Modified characteristic capacity per connection (kN)
Nailing Number of Fasteners Load Rk X Kmod Rz/3,k X Kmoda 1)
pattern duration
Flange A | Flange B CNA4,0x35| CNA4,0x40| CNA4,0x50 | CNA4,0x60| CNA4,0x35 | CNA4,0x40 | CNA4,0x50 | CNA4,0x60
P 5,0 5,0 5,0 5,0 3,6 4.1 5,3 6,1
L 5,9 5,9 5,9 5,9 4,2 4,8 6,2 7.1
Nailing 7 1x 210 M 6,7 6,7 6,7 6,7 4.8 5,5 7,0 8,1
pattern 4 Bolt
S 7,6 7,6 7,6 7,6 54 6,2 7,9 9,1
| 9,2 9,2 9,2 9,2 6,6 7,6 9,7 11,1

Note: 1) 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

General notes to all capacity tables:

e b,eandfarein mm.
o Wane may not occur under the angle bracket.
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Table D32-7  E5/2 — Slip modulus Kser

2 x E5/2 Kser [kN/mm]
Nail pattern Fastener For F1 For Fa3
Flange A Flange B CNA4,0x35 | CNA4,0x35
3 7 6 2,96 1,96
4 7 1 x M10 Bolt 3,90 3,81

In case of 1 angle brackets, kser values can be divided by 2.

Ductility Class

The connection of timber joist to a rigid support with an E5/2 with CNA4.0x35 offers a mean ratio for F1 load direction
Du.so% / Dy< 4 (Duso% / Dy ratio disclosed in EN12512), therefore this connection has a low capacity to dissipate energy
according to EN 1998-1:2004 §8 and is suitable for dissipative zone of DCL class building.

The connection of timber joist to a rigid support with an E5/2 with CNA4.0x35 offers a mean ratio for F2/3 load direction
Du.so% / Dy> 6 (Du,so% / Dy ratio disclosed in EN12512), therefore this connection has a high capacity to dissipate energy
according to EN 1998-1:2004 §8 and is suitable for dissipative zone of DCH class building.

The anchor or fastener in the support shall be designed with sufficient overstrength to ensure the development of
cyclic yielding in the dissipation zones as disclosed in 8.6 (4) in EN 1998 -1:2004
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Annex D33 - AT1

Product Name:

Product Name B [ RLERE Alternative product names
acc. to clause II-1
AT1 Steel ref. 1 -
AT1S Steel ref. 2 -
AT1S2 Steel ref. 3 -
AT1Z Steel ref. 6 -

Connector Size Range:

Dimensions [mm] Holes flange A Holes flange B
Model no.
A B C Thickness a5 210 25 | 910 | 10x22
AT1 775 | 49 55 1,5 7 1 4 1 1
Drawing:

Nailing pattern:

Nailing pattern 1 Nailing pattern 2 Nailing pattern 3
®@ O o @ o o @ o o
o O e o ® o
Flange A: Py PY P ® e P
!\L ' ') ) ' '
Flange B: j.O. o e B
e % v O% SO
Beam to beam Beam to beam Beam (A) to

Minimum nailing Maximum nailing rigid support
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Nailing pattern 4 Nailing pattern 5 Nailing pattern 5

& o R LR
.- o
Flange A: {.-é-f ’{}.-j? O
Flange B: o o [ )
-

Beam (A) connected

with large connector

screws type SS-H to
rigid support (B)

Beam to beam
with large connector
screws type SS-H

Column to rigid
support
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Table D33-1  Modified characteristic capacity timber beam to timber beam — 1 Angle Bracket, Nailing pattern 1
1 Angle Bracket AT1 per connection Modified characteristic capacity per connection (kN)
Nailing Number of fasteners Loz R,k X Kmod R2/3,k X Kmod R4k X Kmod Rs i X Kmod
pattern 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 f< 7 17,7/(e - 1,5)| 17,7/(e - 1,5) | 0,7*(b + 13)le | 1,4*(b + 13)/e
15/ (f+435)| 32/ (f+435) 151(e? + 24)| 27/V(e? + 37,2) 1 1,5
p 12 21 Fore <425 Fore<425
f> 15 f> 7 ’ ’ 3,5 3,5 21,7/(70-e) | 43,6/ (70-¢)
4,3/ (f+1) 4,3/ (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< 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 23 Fore < 42,5 Fore < 42,5
f> 12 f> 6 ’ ’ 3,8 3,8 25,4/ (70 - e) 51/ (70 - e)
4,3/ (f+1) 4,3/ (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< 10 f< 5 17,7/(e - 1,5)| 17,7/(e - 1,5) | 0,93*(b + 13)/e | 1,9*(b + 13)/e
Nailing 21/ (f+43,5) | 42/(f+435) 21/\(e? + 24)| 36/N(e? + 37,2) 1,2 1,7
4 4
pattern 1 M 1,5 2,7 Fore<425 | Fore<425
f> 10 f> 5 4,1 4,1 29/ (70 - e) 40/ e
43/ (f+1) 43/ (f+1) 5,5/(e - 36) | 5,5/(e - 36) 40/e 55/(43-e)
5,5/ (43 - €)
Min of Min of Min of Min of
f< 9 f< 4 17,7/(e - 1,5)| 17,7/(e - 1,5) | 1,05*(b + 13)/e | 2,1*(b + 13)/e
23/ (f+43,5)| 48/ (f+43,5) 23/\(e? + 24)| 41/N(e? + 37,2) 1,3 1,8
S 1,8 3,1 Fore <425 Fore < 42,5
f> 9 f> 4 4,3 4,3 32,6/ (70 - €) 40/ e
4,3/ (f+1) 4,3/ (f+1) 5,5/(e - 36) 5,5/(e - 36) 40/ e 55/ (43-e)
55/ (43-¢)
Min of Min of Min of Min of
fs 7 f<s 3 17,7/(e - 1,5)| 17,7/(e - 1,5) | 1,28%(b + 13)le | 2,4*(b + 13)/e
29/ (f+435)| 58/ (f+435) 20/\(e? + 24)| 50/(e? + 37,2) 1,4 1,9
| 2,1 3,7 Fore <425 Fore < 42,5
f> 7 f> 3 4,7 4,7 40/ (70 -e) 40/ e
4,3/ (f+1) 4,3/ (f+1) 5,5/(e - 36) 5,5/(e - 36) 40/ e 55/ (43-e)
55/ (43-¢€)
Note: For Ra if the purlin is prevented from rotation, consider the value given for two brackets for e=0.




Table D33-2
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Modified characteristic capacity timber beam to timber beam — 1 Angle Bracket, Nailing pattern 2

1 Angle Bracket AT1 per connection

Modified characteristic capacity per connection (kN)

Nailing Number of fasteners =g Rk X Kmod Ra/3,x X Kmod R4k X Kmod Rs k X Kmod
pattern 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
fs 15 fs 7 17,7/e - 1,5)| 17,7/(e - 1,5) | 0,7*(b + 13)e | 1,4*(b + 13)e
15/ (f+435)| 32/ (f+43,5) 15/\(e? + 24) | 27/V(e? + 37,2) 1 1,5
Fore < 42,5 Fore < 42,5
P f> 15 f> 7 12 22 3,5 3,5 21,7/ (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
fs 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+435)| 37/ (f+435) 18/(e? + 24)| 32/V(e? + 37,2) 11 1,7
Fore <425 Fore <425
L f> 12 f> 6 14 25 3,8 3,8 25,4/ (70 - e)
43/ (f+1) | 43/(f+1) 55/(e-36) | 5,5/(e - 36) 40/e 40/e
55/(43-¢) | 55/ (43-e)
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
Nailing 38/ (f+46,5)| 42/ (f+43,5) 21 (e? + 24)| 36/V(e? + 37,2) 1,2 1,7
7 4
pattem 2 M 1,6 28 Fore <425 | Fore<425
f> 10 f> 5 41 4.1 29/ (70 -¢)
43/ (f+1) | 43/(f+1) 55/(e-36) | 5,5/(e-36) 40/e 40/ e
55/(@3-¢) | 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/N(e? + 24)| 41N (e? + 37,2) 1,3 1,8
S 1,8 3,1 Fore <425 Fore < 42,5
f> 9 f> 4 4,3 4,3
43/ (f+1) 4,3/ (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
fs 7 fs 3 17,7/e - 1,5) | 17,7/(e - 1,5) | 1,28*(b + 13)e | 2,4*(b + 13)e
29/ (f+435)| 58/ (f+435) 20/(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) 55/(e-36) | 5,5/(e - 36) 40/e 40/e
55/(43-¢) | 55/ (43-e)
Note: For Ra if the purlin is prevented from rotation, consider the value given for two brackets for e=0.
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Modified characteristic capacity timber beam to timber beam — 2 Angle Brackets, Nailing pattern 1

2 Angle Brackets AT1 per connection

Modified characteristic capacity per connection (kN)

Nailing Number of fasteners Load R1,k X Kmod R2/3,k X Kmod Rua/5,k X Kmod
pattern duration
Flange A Flange B 4,0x35(4,0x60]4,0x35]4,0x60 4,0x35 4,0x60
e< 0,23*b+ 21 e< 0,34*b+ 21
3,2 3,7
P 1,5 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)
e< 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
Nailing 4 4 4,3 4,3
pattern 1 M 2,0 3,9 3,1 5,4
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 es< 041*b+21
4,6 4,6
S 2,2 4,4 3,5 6,1
e> 0,24*b+17 e> 0,41*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> 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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Modified characteristic capacity timber beam to timber beam — 2 Angle Brackets, Nailing pattern 2

2 Angle Brackets AT1 per connection

Modified characteristic capacity per connection (kN)

Nailing Number of fasteners LaEd Rk X Kmod Ry/3k X Kmod Ra/s,x X Kmod
pattern 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< 0,23*b+ 21 es< 0,34*b+21
3,2 3,7
P 34 | 41 | 48 | 48 | 56 | 61 | 74 | 79
e> 0,23*Db+ 21 e> 0,34* b+ 21
0,74*(b+77)/(e-1,5) 0,87*(1,7*b+93)/(e-1,5)
e< 023*b+19 e< 0,36*b+21
3,7 4,0
L 34 | 41 | 48 | 48| 56 | 61 | 74 | 79
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< 023*b+18 es< 0,39*b+21
Nailing 4,3 4,3
pattern 2 4 6 M 34 | 41| 48 | 48| 56 | 61 | 74 | 7.9
e> 023*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 024*b+17 es 0,41*b+ 21
4,6 4,6
S 34 | 41 | 48 | 48| 56 | 61 | 74 | 79
e> 0,24*b+17 e> 0,41*b+ 21
0,74*(1,5*b+88)/(e-1,5) | 0,87*(2,55*b+113)/(e-1,5)
es 027*b+17 e< 043*b+21
5,0 5,0
I 34 | 41 | 48 | 48 | 56 | 61 | 74 | 79
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 — 1 Angle Bracket, Nailing pattern 3
OO (IR A [0 e ) Modified characteristic capacity per connection (kN)
Number of Fasteners
Nailing Load Ry k X Kmod Ra3.k X Kmod R4,k X Kmod
pattern Flange A Flange B duration
9 9 4,0x35 4,0x60 4,0x35 4,0x60 4,0x35 4,0x60
P 1,0 1,9
Min of
L Min of 1,2 2,2
Nailin 407e
z 93 7 1 x @8 Bolt M 28/ (f+13) 1,3 2,5
pattem 55/ (e - 35)
S 4317f 1,5 2,9
6,4
| 1,8 3,5
Note: For Rk if the purlin is prevented from rotation, consider the value given for two brackets for e=0.

Bolt factor for F4 for Fo/3 for F,
Kax (f+23)/6 1,31 el6
klat - 1,00 1,00

For each bolt it’s needed to check: Rbolt,d,lateral = Kiat X Fid ; Rboit,d,axial = Kax X Fia; and also the combination
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Table D33-6

Modified characteristic capacity timber beam to rigid support — 2 Angle Brackets, Nailing pattern 3

2 Angle Brackets AT1 per connection

Modified characteristic capacity per connection (kN)

General notes to all capacity tables:

e b,eandfarein mm.
o Wane may not occur under the angle bracket.

Nailin Number of fasteners R1 k X Kmod R2/3.k X Kmod Ra5,k X Kmod
g X , s 5
TEE Load 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
4,3 4,3
P 7,5 7,5 7,5 7,5 5,0 5,6 6,9 75
e> 0,68*b+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 75 7,5 5,0 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
Nailing . 1x @8 4,9 4,9
pattemn 3 Bolt M 7,5 7,5 7,5 7,5 5,0 5,6 6,9 7,5
e> 0,78*b+28 e> 124*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
52 52
S 7,5 7,5 7,5 7,5 5,0 5,6 6,9 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 es< 1,46*b+ 37
5,8 5,8
7,5 7,5 7,5 7,5 5,0 5,6 6,9 7,5
e> 092*b+28 e> 146*b+37
0,74*(7,20*b+198)/(e-1,5) | 0,87*(11,44*b+270)/(e-1,5)
Bolt factor for F1 for F2/3 for F4/5' bolt 1 for F4/5, bolt 2
Kax 1,17 0,65 2,35x e/ (b+17) -
Kjat - 0,50 - 1,00
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Characteristic capacity timber beam to timber beam — 2 Angle Brackets, Nailing pattern 4

Table D33-7
Timber to timber connection | 2 angle brackets per connection
" Fasteners Characteristic capacities [kN] - Timber C24
Item Nailing i R R
Pattern Header Joist 1k 2k
Qty Type Qty Type SS-H @8x40 SS-H @8x40
Nailing
AT1 1 SS-H 1 SS-H 4,5 2,1
pattern 4
Table D33-8  Characteristic capacity timber beam to rigid support — 2 Angle Brackets, Nailing pattern 5
Timber to rigid connection | 2 angle brackets per connection
" Fasteners Characteristic capacities [kN] - Timber C24
Item Nailing i R R
Pattern Header Joist 1k 2k
Qty Type Qty Type SS-H @8x40 SS-H @8x40
Nailing
AT1 1 Bolt @8 1 SS-H 5,9 4,1
pattern 5
Table D33-9  AT1 Slip modulus Kser
R1 load R, load
Nailling direction direction
Configuration tt
pa ern kser kser
[kN/mm] [kN/mm]
Timber to timber (with SS-H screws @8.0x40) 4 0,305 0,095
Timber to rigid (with SS-H screws 38.0x40) 0,854 0,585

These slip modulus are given for 1 angle bracket. In case of 2 brackets, values can be obtained by multiplying the above
by 2.

Table D33-10: Characteristic capacity column to rigid support — 2 Angle Bracket

The values Rix for two AT1 per connection, with prevention of rotation (so that only shear force is acting), are stated in

the tables below
2 angle bracket AT1 per connection Characteristic capacity (kN) per connecfion *
» Number of fasteners
;'faa&'ilﬁ FlangeA  [Flange B Load direction : Ry Load direction : Rys
CNA 4,0x35 @8
Nailing
pattern 6 > 1 75 25

Tested on a 38x97 column

2 angle bracket AT1 per connection Characterisgtic capacity (kN) per connection **

» Number of fasteners
;’;laat'tlrrg Flange A Flange B Load direction : Ry Load direction : Rys «
CNA 4,0x50 @8
Nailing c c
pattern 6 3 1 75 35

** Tested ona 76x97column
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Annex D34 - E4/2.5

Product Name:

Material reference

Product Name
acc. to clause I1-1

Alternative product names

E4/2.5 Steel ref. 1 -
E4/2.5S Steel ref. 2 -
E4/2.5S2 Steel ref. 3 -
E4/2.5Z Steel ref. 6 -

Connector Size Range:

Dimensions [mm] Holes flange A | Holes flange B
Model no.
A B C Thickness | 95 213 @5 12x20
E4/2.5 102,5 | 62,5 | 75 2,5 8 1 6 1%)

*) Optional round Hole @12

Drawing:

Optional: Round Hole @12

Nailing pattern:

Nailing pattern 1 Nailing pattern 2 Nailing pattern 3
(] o [ ] L] L] ® ° [ ] [
o O o e O o e O o
Flange A: e O e e o o e o o
IO U0 FOT
Flange B: o O o ° O ° o o
°® [ ] ® [ ] [¢] o
Beam to beam Beam to beam Beam (A) to

Minimum nailing Maximum nailing rigid support
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Modified characteristic capacity timber beam to timber beam — 1 Angle Bracket, Nailing pattern 1

1 Angle Bracket E4/2.5 per connection

Modified characteristic capacity per connection (kN)

Nailing Number of fasteners Load R1k X Kmod R2/3,k X Kmod
pattern duration
Flange A | Flange B 4,0x35 4,0x60 4,0x35 4,0x60
f< 924 f< 311
32/(f+56,6)| 65/ (f+56,6)
P f> 924 f> 311 1.2 2.1
20,5/ (f+1) | 20,5/(f+1)
f< 634 f< 244
37/(f+56,6)| 75/ (f+ 56,6)
L f> 634 f> 244 1.9 2.5
20,5/ (f+1) | 20,5/(f+1)
f< 481 f< 19,9
Nailing 43/ (f+56,6) |87/ (f+56,6)
pattern 1 4 4 M 1.7 30
f> 48,1 f> 19,9
20,5/ (f+1) | 20,5/(f+1)
f< 38,7 f< 16,8
49/ (f+56,6 )| 97/ (f+56,6)
S 1,9 3,3
f> 38,7 f> 16,8
20,5/ (f+1) | 20,5/ (f+1)
f< 27,6 f< 12,7
60/ (f+56,6)|120/ (f+ 56,6)
2,3 4,0

f> 276

20,5/ (f+ 1)

f> 127

20,5/ (f+ 1)
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Modified characteristic capacity timber beam to timber beam — 1 Angle Bracket, Nailing pattern 2

1 Angle Bracket E4/2.5 per connection

Modified characteristic capacity per connection (kN)

Nailing Number of fasteners Lers Rk X Kmod Ra/3,k X Kmod
pattern duration
Flange A Flange B 4,0x35 4,0x60 4,0x35 4,0x60
f< 659 f< 25
37/ (f+56,6)| 75/ (f+ 56,6 )
P f> 659 f> 25 1.3 256
20,5/ (f+1) | 20,5/ (f+1)
f< 47,8 f< 19,8
43/ (f+56,6)| 87/ (f+56,6)
L f> 47,8 f> 19,8 1.8 30
20,5/ (f+1) | 20,5/ (f+1)
f< 374 f< 16,3
Nailing 50/ (f+56,6)|99/(f+56,6)
pattern 2 8 6 M 17 35
f> 374 f> 16,3
20,5/ (f+1) | 20,5/ (f+1)
f< 30,6 f< 13,9
56/ (f+56,6)|112/(f+ 56,6)
S 2,1 4,0
f> 30,6 f> 13,9
20,5/ (f+1) | 20,5/ (f+1)
f< 223 f< 10,5
68/ (f+56,6)|136/ (f+ 56,6)
| 2,5 4,8
f> 223 f> 10,5
20,5/ (f+1) | 20,5/ (f+1)
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Table D34-3  Modified characteristic capacity timber beam to timber beam — 2 Angle Brackets, Nailing pattern 2
2 Angle Brackets E4/2.5 per connection Modified characteristic capacity per connection (kN)
Nailing Number of Fasteners Load Rqk X Kmod R2/3,k X Kmod
pattern duration
Flange A | Flange B CNA4,0x35| CNA4,0x40 CNA4,0x50 | CNA4,0x60] CNA4,0x35 [ CNA4,0x40 | CNA4,0x50 | CNA4,0x60
P 3,3 3,8 4,3 4,6 4,6 5,0 6,1 6,4
L 3,9 4.4 5,0 5,3 53 5,8 7,1 7,5
Naili
aring 8 6 M 44 5,0 58 6,1 6,1 6.6 8,1 8,6
pattern 2
S 5,0 5,7 6,5 6,8 6,8 7,5 9,1 9,6
| 6,1 6,9 7,9 8,4 8,4 9,1 11,1 11,8
Table D34-4  Modified characteristic capacity timber beam to rigid support — 1 Angle Bracket, Nailing pattern 3
1 Angle Bracket E4/2.5 per connection Modified characteristic capacity per connection (kN)
Nailing Number of fasteners Load R,k X Kmod R2/3,k X Kmoa 1)
attern duration
> Flange A Flange B 4,0x35 4,0x60 4,0x35 4,0x60
P 0,6 1,2
L 0,7 1,4
Min of
Nailing 1x @10
pattern 3 7 Bolt M 15,4 1 (f+13) 0,8 1,7
20,5/ f
S 0,9 1,9
1 1,1 2,2
Note: 1) only available for connection in a round hole, not with the version with oblong hole.

Bolt factor for F4 for Fy/3
Kax (f+41,5)/8 1,87
Kiat - 1,00

For each bolt it’s needed to check: Ruooltd,iateral 2 Kiat X Fid ; Rboltd,axial 2 kax X Fid; and also the combination
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Table D34-5  Modified characteristic capacity timber beam to rigid support — 2 Angle Brackets, Nailing pattern 3
2 Angle Brackets E4/2.5 per connection Modified characteristic capacity per connection (kN)
Nailing Number of Fasteners Load R1k X Kmod R2/3,k X Kmoa 1)
pattern duration
Flange A | Flange B CNA4,0x35| CNA4,0x40 | CNA4,0x50 | CNA4,0x60] CNA4,0x35 [ CNA4,0x40 | CNA4,0x50 | CNA4,0x60
P 7,6 7,6 7,6 7,6 3,4 3,9 4,9 54
- L 8,8 8,8 8,8 8,8 4,0 4,6 5,7 6,3
Nailing g | 1*910 1 10,1 10,1 10,1 10,1 4,6 5,2 6.5 7.2
pattern 3 Bolt
S 11,3 11,3 11,3 11,3 5.1 5,9 7,3 8,1
I 13,9 13,9 13,9 13,9 6,3 7,2 8,9 9,9

Note: 1) only available for connection in a round hole, not with the version with oblong hole.

Bolt factor| for F; for Fo3
Kax 1,02 0,93
klat - 0,50

For each bolt it's needed to check: Ruoltd,iateral 2 Kiat X Fid ; Rboltd,axial 2 kax X Fid; and also the combination

General notes to all capacity tables:

e b,eandfarein mm.
¢ Wane may not occur under the angle bracket.
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Annex D35 - E6/2

Product Name:

Material reference

Product Name
acc. to clause I1-1

Alternative product names

E6/2 Steel ref. 1 -
E6/2S Steel ref. 2 -
E6/252 Steel ref. 3 -
E6/2Z Steel ref. 6 -

Connector Size Range:

Dimensions [mm] Holes flange A | Holes flange B
Model no.
A B C Thickness | 95 213 a5 12x20
E6/2 122 62 75 2,0 11 1 6 17%)

*) Optional round Hole @12

Drawing:

Optional: Round Hole @12
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Nailing pattern:

Nailing pattern 1 Nailing pattern 2 Nailing pattern 3 Nailing pattern 4 Nailing pattern 5

L] e} L] [ ] ° ® L) [ ] [ ] [ ] L] ® L} @ [ ]
o] e) o] L] ] ° [ ] L [ ] L] L ] [ ° L]
Flange A: o O e O e Ooe e O e Qo
1 (] [ (] [ (] [ [ [ (]
. ° L] [ ] ° L [ ] (o] [e] o o
Flange B: D@Q DC)U' ‘[ ]C)[ .] o[ ]@[ 1 (D@D}
L] [ ] [ ] L] [ ] [ ] o o o o
Beam to beam Beam to beam Column (A) to Beam (A) to Column (A) to

Minimum nailing Maximum nailing beam (B) rigid support (B) rigid support (B)



Table D35-1

Modified characteristic capacity timber beam to timber beam — 1 Angle Bracket, Nailing pattern 1
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1 Angle Bracket E6/2 per connection

Modified characteristic capacity (kN)

Nailing Number of fasteners Load R1,k X Kmod R2/3,k X Kmod
pattern duration
Flange A | Flange B 4,0x35 4,0x60 4,0x35 4,0x60
f< 36,2 f< 16,1
32/ (f+56) 65/ (f+56)
=) 1,2 2,2
f> 36,2 f> 16,1
13,1/ (f+1) 13,1/ (f+1)
f< 28 f< 13
37/ (f+56) 75/ (f+ 56)
L 1,4 2,6
f> 28 f> 13
13,1/ (f+1) 13,1/ (f+1)
f< 228 f< 10,9
. 43/ (f+56) 87/ (f+56)
Nailing 4 M 1,6 3,0
pattern 1
f> 22,8 f> 10,9
13,1/ (f+1) 13,1/ (f+1)
f< 19,2 f< 93
49/ (f+56) | 97/(f+56)
S 1,7 3,3
f> 19,2 f> 93
13,1/ (f+1) 13,1/ (f+1)
f< 145 f< 7,2
59/ (f+56) | 120/ (f+ 56)
2,2 41
f> 14,5 f> 7.2
13,1/ (f+1) 13,1/ (f+1)
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Table D35-2  Modified characteristic capacity timber beam to timber beam — 1 Angle Bracket, Nailing pattern 2
1 Angle Bracket E6/2 per connection Modified characteristic capacity (kN)
Nailing Number of fasteners Load Rq,k X Kmod R2/3,k X Kmod
pattern duration

Flange A | Flange B 4,0x35 4,0x60 4,0x35 4,0x60
f< 28,7 f< 13,3
37/ (f+56) 75/ (f+56)
= 1,5 2,9
f> 28,7 f> 13,3
13,1/ (f+ 1) 13,1/ (f+1)
f< 22,7 f< 10,8
44/ (f+56) 87/ (f+ 56)
L 1,8 3,4
f> 227 f> 10,8
13,1/ (f+1) 13,1/ (f+1)
f< 18,7 f< 9,1
. 50/ (f+56) 99/ (f+56)
Nailing 1 6 M 2.1 3.9
pattern 2
f> 18,7 f> 91
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
f> 15,8 f> 7,8
13,1/ (f+1) 13,1/ (f+1)
fs 12 f< 6
68/(f+56) | 136/ (f+56)
2,9 5,3
f> 12 f> 6
13,1/ (f+1) 13,1/ (f+1)
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Table D35-3  Modified characteristic capacity timber beam to timber beam — 2 Angle Brackets, Nailing pattern 1

2 Angle Brackets E6/2 per connection Modified characteristic capacities (kN)
Nailing Number of Fasteners ey Rqk X Kmod R2/3.k X Kmod
pattern duration
Flange A | Flange B CNA4,0x35| CNA4,0x60] CNA4,0x35| CNA4,0x60
P 1,5 2,9 2,4 4,4
Nail L 1,7 3,5 2,8 5,1
aring 5 4 M 2,0 3,9 3.2 58
pattern 2
S 2,2 4,4 3,6 6,6
I 2,7 5,4 44 8,0

Table D35-4 Modified characteristic capacity timber beam to timber beam — 2 Angle Brackets, Nailing pattern 2

2 Angle Brackets E6/2 per connection Modified characteristic capacities (kN)
Nailing Number of Fasteners Load Rq,k X Kmod R2/3,k X Kmod
pattem f - nge A | Flange B | 9Ura40M [ cNa4,0x35 | CNA4,0x60 | CNA4,0x35 | CNA4,0x60
P 2,5 5,0 3,2 5,7
Nail L 3,0 5,8 3,7 6,7
aring 11 6 M 3,3 6,7 4,2 7.7
pattern 2
S 3,8 7,5 4,7 8,7
| 4,6 9,2 5,8 10,6
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Table D35-5  Modified characteristic capacity timber column to timber beam — 1 Angle Bracket Nailing pattern 2 & 3
1 Angle Bracket E6/2 per connection Modified characteristic capacity (kN)
R1,k X Kmod R2/3,k X Kmod
Number of fasteners
Load Nailing pattern 3 Nailing pattern 2
duration
Flange A Flange B 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
f> 287 f> 13,3
1317 (F+1) | 1317(f+1)
f< 22,7 f< 10,8
43/ (f+56) 87/ (f+56)
L 1,8 3,4
f> 2277 f> 10,8
131/ (F+1) | 13,17(f+1)
f< 18,7 f< 91
ForRy: 8 49/ (f+56) | 99/ (f+56)
6 M 2,1 3,9
For Rys: 11 f> 187 | f> 91
1317 (F+1) | 1317(f+1)
f< 15,8 f< 7,8
56/ (f+56) | 112/ (f+56)
S 2,4 4,3
f> 15,8 f> 7.8
131/ (f+1) | 13,17 (f+1)
f< 12 f< 6
68/ (f+56) | 136/ (f+56)
1 2,9 53
f> 12 f> 6
13,1/ (f+1) | 13,1/ (f+1)
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Table D35-6  Modified characteristic capacity timber column to timber beam — 2 Angle Brackets Nailing pattern 2 &
3

2 Angle Brackets E6/2 per connection Modified characteristic capacities (kN)
R1,k X Kmod Ra/3,k X Kmod
Number of Fasteners Load
oa. Nailing pattern 3 Nailing pattern 2
duration
Flange A Flange B CNA4,0x35]| CNA4,0x60] CNA4,0x35| CNA4,0x60
P 2,5 5,0 3,2 5,8
For R;: 8 L 3,0 5,8 3,7 6,7
6 M 3,3 6,7 4,2 7,7
For Ry3: 11 S 3,8 7,5 4,7 8,7
| 4,6 9,2 5,8 10,6

Table D35-7 Modified characteristic capacity timber beam to rigid support — 1 Angle Bracket, Nailing pattern 4

1 Angle Bracke.t E6/2 per Modified characteristic capacity (kN)
connection
Nailing pattern 4
Rk x k R: x k
Number of fasteners Load i med 23l Tmod
duration
Flange A | Flange B 4,0x35 4,0x60 4,0x35 4,0x60
P 0,6 1,0
Min of
L 0,7 1,2
1x @10
11 Bolt M 10,9/ (f + 27) 0,8 1,3
S 0,9 1,5
13,1,/ f
| 1,1 1,8
Bolt factor for F4 for Fo3
Kax (f+41)/8 0,53
klat - 1,00

For each bolt it's needed to check: Ruoltd,iateral 2 Kiat X Fid ; Rboltd,axial 2 kax X Fid; and also the combination



Page 233 of 407 of European Technical Assessment no. ETA-06/0106, issued on 2020-01-29.

Table D35-8  Modified characteristic capacity timber beam to rigid support — 2 Angle Brackets, Nailing pattern 4

2 Angle Bracke?s SLPED Modified characteristic capacities (kN)
connection
Nailing pattern 4
Number of Fasteners | Load Rik X Kmod R2/3,k X Kmod
duration
Flange A | Flange B CNA4,0x35 | CNA4,0x60| CNA4,0x35 | CNA4,0x60
P 39 7.7 1,2 2,0
1 % B0 L 4,6 9,0 1,4 23
11 . M 5,2 9,7 1,6 2.6
Bolt
S 58 9,7 1,8 3,0
' 7.2 9,7 2,2 37

Bolt factor| for F; for Fy3
Kax 1,02 0,27
klat - 0,50

For each bolt it's needed to check: Ruoltd,iateral 2 Kiat X Fid ; Rboltd,axial 2 kax X Fid; and also the combination

Table D35-9  Modified characteristic capacity timber column to rigid support — 1 Angle Bracket Nailing pattern 4 & 5

1 Angle Bracket E6/2 per connection Modified characteristic capacity (kN)
R1,k X Kmod Ra13x X Kmod
Number of fasteners
Load Nailing pattern5 Nailing pattern 4
duration
Flange A Flange B 4,0x35 4,0x60 4,0x35 4,0x60
P . 0,6 1,0
Min of
ForRq: 8 1 x &0 L 0,7 1,2
X
Bolt M 10,9/ (f+27) 0,8 1,3
For Ry3: 11 S 0,9 1,5
13,1,/ f
| 1,1 1,8
Bolt factor for F4 for Fy/3
Kax (f+41)/8 0,53
kIat - 1 ,00

For each bolt it’s needed to check: Rboit,d,lateral = Kiat X Fid ; Rboit,d,axial 2 Kax X Fia; and also the combination
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Table D35-10 Modified characteristic capacity timber column to rigid support — 2 Angle Brackets Nailing pattern 4 &
5

AL Bracker =2 e Modified characteristic capacities (kN)
connection
Rk X Kmod Ra13.k X Kmod
Number of Fasteners Load
oa_ Nailing pattern 5 Nailing pattern 4
duration
Flange A Flange B CNA4,0x35| CNA4,0x60| CNA4,0x35| CNA4,0x60
P 2,0 4,0 1,2 2,0
ForR: 8 1% 310 L 2,2 4,6 1,4 2,3
X M 2.6 5,3 1,6 2.6
Bolt
For Ry3: 11 S 3,0 5,9 1,8 3,0
I 3,7 7,3 2,2 3,7
Bolt factor| for F; for Fo3
Kax 1,02 0,27
Kiat - 0,50

For each bolt it’s needed to check: Ruoltdateral = Kiat X Fid ; Roolt.d.axial 2 Kax X Fi.d; and also the combination

General note to all capacity tables:

e b,eandfarein mm.
¢ Wane may not occur under the angle bracket.
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Annex D36 - E6/2,5

Product Name:

Material reference

Product Name
acc. to clause I1-1

Alternative product names

E6/2,5 Steel ref. 1 -
E6/2,5S Steel ref. 2 -
E6/2,552 Steel ref. 3 -
E6/2,5Z Steel ref. 6 -

Connector Size Range:

Dimensions [mm] Holesptlange HO|est|ange
Model no.

A | B | cC Thi":“es 25 | @13 | @5 | 12x20

E6/2,5 122,51 62,5 | 75 25 11 1 6 1%)
*) Optional round Hole @12

Drawing:

Optional: Round Hole @12
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Nailing pattern:

Nailing pattern 1 Nailing pattern 2 Nailing pattern 3 Nailing pattern 4 Nailing pattern 5

L] e} L] [ ] ° ® L) [ ] [ ] [ ] L] ® L} @ [ ]
o] e) o] L] ] ° [ ] L [ ] L] L ] [ ° L]
Flange A: o O e O e Ooe e O e Qo
1 (] [ (] [ (] [ [ [ (]
. ° L] [ ] ° L [ ] (o] [e] o o
Flange B: D@Q DC)U' ‘[ ]C)[ .] o[ ]@[ 1 (D@D}
L] [ ] [ ] L] [ ] [ ] o o o o
Beam to beam Beam to beam Column (A) to Beam (A) to Column (A) to

Minimum nailing Maximum nailing beam (B) rigid support (B) rigid support (B)
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Table D36-1

Modified characteristic capacity timber beam to timber beam — 1 Angle Bracket, Nailing pattern 1

1 Angle Bracket E6/2.5 per

connection

Modified characteristic capacity (kN)

Nailing pattern 1

Rik X k R x k
Number of fasteners Load i Pmod 23k Fmod
duration
Flange A Flange B 4,0x35 4,0x60 4,0x35 4,0x60

f< 92,8 f< 31,2
32/ (f+56) 65/ (f+56)

P 1,2 2.1
f> 92,8 f> 31,2
20,5/ (f+1) | 20,5/ (f+1)
f< 63,6 f<s 244
37/ (f+56) 75/ (f+ 56)

L 1,5 2,5
f> 63,6 f> 244
20,5/ (f+1) | 20,5/ (f+1)
fs 48,2 f< 20
43/ (f+56) 87/(f+56)

5 4 M 1,7 3,0

f> 48,2 f> 20
20,5/ (f+1) | 20,5/ (f+1)
f< 38,8 f< 16,8
49/ (f+56) | 97/ (f+56)

S 1,8 3,3
f> 38,8 f> 16,8
20,5/ (f+1) | 20,5/ (f+1)
f< 27,7 fs 12,7
59/ (f+56) | 120/ (f+56)

| 2,2 4,0
f> 27,7 f> 12,7
20,5/ (f+1) | 20,5/ (f+1)




Table D36-2
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Modified characteristic capacity timber beam to timber beam — 1 Angle Bracket, Nailing pattern 2

1 Angle Bracket E6/2.5 per

connection

Modified characteristic capacity (kN)

Nailing pattern 2

Rqx X k R. x k
Number of fasteners Load i Tmod 23 Fmod
duration
Flange A | Flange B 4,0x35 4,0x60 4,0x35 4,0x60

f< 659 f< 25
37/(f+56) | 75/ (f+56)

P 1,5 2,9
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 3,3
f> 478 f> 19,8
20,5/ (f+1) | 20,5/ (f+1)
f< 37,4 f< 16,3
50/ (f+ 56) 99/ (f+56)

11 6 M 21 3,9

f> 374 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
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)

| 2,9 53
f> 223 f> 10,5
20,5/ (f+1) | 20,5/ (f+1)
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Table D36-3  Modified characteristic capacity timber beam to timber beam — 2 Angle Brackets, Nailing pattern 2

B0 Bracket§ 2P Modified characteristic capacities (kN)
connection
Nailing pattern 2
Number of Fasteners | Load Ri i X Kmod Rars i X Kmog
Flange A | Flange B | 9U™H°M | cnA4,0x35| CNA4,0x40| CNA4,0x50 | CNA4, 0x60] CNA4,0x35 | CNA,0x40 | CNA4, 0x50| CNA4,0x60
P 3,3 3,8 4,3 4.6 5,6 6,2 7,5 8,0
L 3,9 4.4 5,0 5,3 6,6 7,2 8,8 9,3
11 6 M 4,4 5,0 5,8 6,1 7,5 8,2 10,0 10,6
S 5,0 5,7 6,5 6,8 8,5 9,3 11,3 12,0
| 6,1 6,9 7,9 8,4 10,3 11,3 13,8 14,6




Table D36-4

Page 240 of 407 of European Technical Assessment no. ETA-06/0106, issued on 2020-01-29.

Modified characteristic capacity timber column to timber beam — 1 Angle Bracket, Nailing pattern 2 & 3

1 Angle Bracket E6/2.5 per connection

Modified characteristic capacity (kN)

R1k X Kmod R2/3,k X Kmod
Number of fasteners
Load Nailing pattern 3 Nailing pattern 2
duration
Flange A Flange B 4,0x35 4,0x60 4,0x35 4,0x60
f< 659 f< 25
37/ (f+56) 75/ (f+56)
P 1,5 2,9
f> 659 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
f> 478 f> 19,8
20,5/ (f+1) | 20,5/(f+1)
f< 374 f< 16,3
ForRy: 8 49/ (f+56) | 99/ (f+56)
6 M 2,1 3,9
For Rys: 11 f> 374 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
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)
| 2,9 53
f> 22,3 f> 10,5
20,5/ (f+1) | 20,5/(f+1)
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Table D36-5  Moadified characteristic capacity timber column to timber beam — 2 Angle Brackets Nailing pattern 2 &
3
2 Angle Brackets.s E6/2.5 per Modified characteristic capacities (kN)
connection
R1k X Kmod R2/3,k X Kmod
Number of Fasteners Load
oa. Nailing pattern 3 Nailing pattern 2
duration
Flange A Flange B CNA4,0x35| CNA4,0x60| CNA4,0x35 [ CNA4,0x60
P 2,5 5,0 3,2 5,8
ForRy: 8 L 3,0 5,8 3,7 6,7
6 M 3,3 6,7 4,2 7,7
For Ry3: 11 S 3,8 7,5 47 8,7
| 4,6 9,2 5,8 10,6
Table D36-6  Modified characteristic capacity timber beam to rigid support — 1 Angle Bracket, Nailing pattern 4
1 Angle Bracket. i Modified characteristic capacity (kN)
connection
Nailing pattern 4
Ry k x k R x k
Number of fasteners Load Ll Tmod 23k Bmod
duration
Flange A | Flange B 4,0x35 4,0x60 4,0x35 4,0x60
P . 0,6 1,2
Min of
L 0,7 1,4
1x @10
11 Bolt M 14,9/ (f + 27) 0,8 1,7
S 0,9 1,9
20,5/ f
| 1,1 2,2
Bolt factor for F4 for Fy/3
Kax (f+41,5)/8 1,87
kIat - 1,00

For each bolt it’s needed to check: Rboit,d,lateral = Kiat X Fid ; Rboit,d,axial 2 Kax X Fia; and also the combination
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Table D36-7  Modified characteristic capacity timber beam to rigid support — 2 Angle Brackets, Nailing pattern 4
B0 Bracket§ & =lkel Modified characteristic capacities (kN)
connection
Nailing pattern 4
1
Number of Fasteners | Load Rik X Kmod Rars e X Kmoa 1)
Flange A | Flange B duration CNA4,0x35| CNA4,0x40| CNA4,0x50 | CNA4,0x60] CNA4,0x35| CNA4,0x40 | CNA4,0x50 | CNA4,0x60
P 7,6 7,6 7,6 7,6 3,4 3,9 4,9 54
L 8,8 8,8 8,8 8,8 4,0 4,6 57 6,3
1x 310
11 Bolt M 10,1 10,1 10,1 10,1 4,6 5,2 6,5 7,2
S 11,3 11,3 11,3 11,3 51 5,9 7,3 8,1
I 13,9 13,9 13,9 13,9 6,3 7,2 8,9 9,9
Note: 1) only available for connection in a round hole, not with the version with oblong hole.
Bolt factor| for F; for Fy3
Kax 1,02 0,93
Kjat - 0,50

For each bolt it’s needed to check: Ruoltd,ateral = Kiat X Fid ; Roolt.d.axial 2 Kax X Fi.a; and also the combination

Table D36-8  Modified characteristic capacity timber column to rigid support — 1 Angle Bracket, Nailing pattern 4 & 5
1 Angle Bracket E6/2.5 per connection Modified characteristic capacity (kN)
R1,k X Kmod R2/3,k X Kmod
Number of fasteners
Load Nailing pattern5 Nailing pattern 4
duration
Flange A Flange B 4,0x35 4,0x60 4,0x35 4,0x60
P 0,6 1,2
ForR;: 8 1% 310 L 0,7 14
X
Bolt M 14,9/ (f + 28) 0,8 1,7
For Ry3: 11 S 0,9 1,9
| 1,1 2,2
Bolt factor for F4 for Fo/3
Kax (f+41,5)/8 1,87
klat - 1,00

For each bolt it's needed to check: Ruoltd,iateral 2 Kiat X Fid ; Rboltd,axial 2 kax X Fid; and also the combination
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Table D36-9 Modified characteristic capacity timber column to rigid support — 2 Angle Brackets Nailing pattern 4 &
5

2 Angle Bracket.s 2l Modified characteristic capacities (kN)
connection
R1,k X Kmod R2/3,k X Kmod
Number of Fasteners Load
oa. Nailing pattern 5 Nailing pattern 4
duration
Flange A Flange B CNA4,0x35| CNA4,0x60] CNA4,0x35| CNA4,0x60
P 2,0 4,0 1,2 2,5
ForRy: 8 L 2,2 4,6 1,4 2,8
1x @10 M 2.6 53 1,6 33
Bolt
For Ry3: 11 S 3,0 5,9 1,7 3,8
| 3,7 7,3 2,2 4,6
Bolt factor| for F; for Fy3
Kax 1,02 0,93
Kiat - 0,50

For each bolt it’s needed to check: Rbolt,d,lateral 2 Kiat X Fid ; Rboit,d,axial = Kax X Fia; and also the combination

General note to all capacity tables:

e b,eandfarein mm.
o Wane may not occur under the angle bracket.
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Annex D37 - E7/2,5

Product Name:

Material reference

Product Name
acc. to clause I1-1

Alternative product names

E7/2,5 Steel ref. 1 -
E7/2,5S Steel ref. 2 -
E7/2,552 Steel ref. 3 -
E7/2,5Z Steel ref. 6 -

Connector Size Range:

Dimensions [mm] Holes flange A | Holes flange B
Model no.
A B C Thickness | 95 213 a5 12x20
E7/2,5 142,5 | 625 | 75 25 13 1 6 1%)

*) Optional round Hole @12

Drawing:

Optional: Round Hole @12
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Nailing pattern:

Flange A:

Flange B:

Nailing pattern 1

Beam to beam
Minimum nailing

Nailing pattern 2

A
*J

O

Beam to beam
Maximum nailing

Nailing pattern 3

Column (A) to

beam (B)

Nailing pattern 4

A
°[]

o @

o I

o]

Beam (A) to
rigid support (B)

Nailing pattern 5

O e

o

(o]

A
J

o]
[

o1 =

®

o]

o

Column (A) to

rigid support (B)
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Table D37-1

Modified characteristic capacity timber beam to timber beam — 1 Angle Bracket, Nailing pattern 1

1 Angle Bracket E7/2.5 per

connection

Modified characteristic capacity (kN)

Nailing pattern 1

Number of fasteners Load 28 L AT et
duration
Flange A | Flange B 4,0x35 4,0x60 4,0x35 4,0x60

f< 92,8 f< 31,2
32/(f+56) | 65/(f+56)

P 1,3 2,5
f> 92,8 f> 31,2
20,5/ (f+1) | 20,5/ (f+1)
f< 63,6 f< 244
37/(f+56) | 75/ (f+56)

L 1,5 2,9
f> 63,6 f> 24,4
20,5/ (f+1) | 20,5/ (f+1)
f< 48,2 f< 20
43/ (f+56) | 87/(f+56)

6 4 M 1,7 3,4

f> 48,2 f> 20
20,5/ (f+1) | 20,5/ (f+1)
f< 38,8 f< 16,8
49/ (f+56) | 97/(f+56)

S 1,9 3,8
f> 38,8 f> 16,8
20,5/ (f+1) | 20,5/ (f+1)
f< 27,7 f< 12,7
59/ (f+56) | 119/ (f+56)

| 2,3 4,6
f> 27,7 f> 12,7
20,5/ (f+1) | 20,5/ (f+1)
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Table D37-2

Modified characteristic capacity timber beam to timber beam — 1 Angle Bracket, Nailing pattern 2

1 Angle Bracket E7/2.5 per

connection

Modified characteristic capacity (kN)

Nailing pattern 2

Number of fasteners Load 2 Lt Reap o
duration
Flange A | Flange B 4,0x35 4,0x60 4,0x35 4,0x60

f< 65,9 f< 25
37/(f+56) | 75/ (f+56)

P 2,0 3,7
f> 659 f> 25
20,5/ (f+1) | 20,5/(f+1)
f< 47,8 f< 19,8
43/(f+56) | 87/ (f+56)

L 2,3 4,4
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)

13 6 M 2,6 5,0

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 3,0 5,6
f> 30,6 f> 13,9
20,5/ (f+1) | 20,5/ (f+1)
f< 223 f< 10,5
68/ (f+56) | 136/ (f+56)

| 3,7 6,9
f> 223 f> 10,5
20,5/ (f+1) | 20,5/(f+1)




Table D37-3
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Modified characteristic capacity timber beam to timber beam — 2 Angle Brackets, Nailing pattern 1

2 Angle Brackets E7/2.5 per

Modified characteristic capacities (kN)

connection
Nailing pattern 1
Number of Fasteners | Load Ri,k X Kmod Ra/3,k X Kmod
Flange A | Flange B | 9U™H°M | cnA4,0x35| CNA4,0x40| CNA4,0x50 | CNA4, 0x60] CNA4,0x35 | CNA,0x40 | CNA4, 0x50| CNA4,0x60
P 1,4 1,7 2,8 2,9 2,6 2,8 4,7 5,1
L 1,7 2,0 3,2 3,4 3,0 3,3 55 6,0
6 4 M 1,9 2,2 3,7 3,9 3,4 3,8 6,3 6,8
S 2,2 2,5 4.1 4.4 3,9 4,2 71 7,7
| 2,6 3,1 5,1 5,4 4.7 5,2 8,7 9,4
Table D37-4  Modified characteristic capacity timber beam to timber beam — 2 Angle Brackets, Nailing pattern 2

2 Angle Brackets E7/2.5 per

Modified characteristic capacities (kN)

connection
Nailing pattern 2
Number of Fasteners| Load Ric X Kmog Rasa X Kmod
Flange A | Flange B | 941" [ cNa4.0x35] cNA4,0x40] ONA4,0x50 | CNA4, 0x60| CNA4,0x35] cNA4, 0x40] CNA4, 0x50] CNA4, 0x60
P 33 38 43 4.6 6,0 6,5 8,0 8,5
L 3,9 4,4 5,0 53 7.0 7.6 9.3 9,9
13 6 M 4.4 5,0 58 6,1 8,0 8,7 10,6 11,4
S 5,0 5.7 6,5 6,8 9,0 9.8 12,0 12,8
| 6,1 6,9 7.9 8.4 11,0 12,0 14,6 15,6
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Table D37-5  Modified characteristic capacity timber column to timber beam — 1 Angle Bracket, Nailing pattern 2 & 3
1 Angle Bracket E7/2.5 per connection Modified characteristic capacity (kN)
R1k X Kmod R2i3.x X Kmod
Number of fasteners
Load Nailing pattern 3 Nailing pattern 2
duration
Flange A Flange B 4,0x35 4,0x60 4,0x35 4,0x60
f< 65,9 f< 25
37/ (f+56) 74/ (f+56)
P 1,8 3,7
f> 659 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
f> 478 f> 19,8
20,5/ (f+1) | 20,5/(f+1)
f< 374 f< 16,3
For Ry: 10 49/ (f+56) 99/ (f+56)
6 M 2,5 4,8
For Rysa: 13 f> 374 | > 163
20,5/ (f+1) | 205/ (f+1)
f< 30,6 f< 13,9
56/ (f+56) | 112/ (f+56)
S 2,8 55
f> 30,6 f> 13,9
20,5/ (f+1) [ 20,5/ (f+1)
f< 223 f< 10,5
68/ (f+56) | 136/ (f+56)
| 3,4 6,7
f> 223 f> 10,5
20,5/ (f+1) [ 20,5/ (f+1)




Page 250 of 407 of European Technical Assessment no. ETA-06/0106, issued on 2020-01-29.

Table D37-6  Modified characteristic capacity timber column to timber beam — 2 Angle Brackets, Nailing pattern 2 &
3

2 Angle Bracket‘? =D L Modified characteristic capacities (kN)
connection
R4,k X Kmod R2/3,k X Kmod
Number of Fasteners Load
oa. Nailing pattern 3 Nailing pattern 2
duration
Flange A Flange B CNA4,0x35[CNA4,0x60] CNA4,0x35| CNA4,0x60
P 2,5 5,0 3,7 7,3
For Ry: 10 L 2,9 5,8 4,3 8,5
6 M 3,3 6,7 4,9 9,8
For Ry3: 13 S 3,7 7,5 5,6 10,9
I 4,5 9,2 6,8 13,4

Table D37-7 Modified characteristic capacity timber beam to rigid support — 1 Angle Bracket, Nailing pattern 4

U O]e HIEE Gl 2 (2O Modified characteristic capacity (kN)

connection
Nailing pattern 4
Number of fasteners Load Fagar ARG
duration
Flange A Flange B 4,0x35 | 4,0x40 | 4,0x50 |4,0x60 | 4,0x35 | 4,0x40 | 4,0x50 | 4,0x60
P 0,6 0,7 1,1 1,2
L 0,7 0,8 1,3 1,4
13 ! )I;gtm M 19,2/ (f + 28) 0,8 0,9 1,4 1,6
S 0,9 1,0 1,6 1,8
| 1,1 1,2 2,0 2,2

Note: 1) only available for connection in a round hole, not with the version with oblong hole.

Bolt factor for F4 for Fy3
Kax (f+41,5)/8 1,87
klat - 1’00

For each bolt it’s needed to check: Rboit,d,lateral = Kiat X Fid ; Rboit,d,axial = Kax X Fia; and also the combination
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Table D37-8  Modified characteristic capacity timber beam to rigid support — 2 Angle Brackets, Nailing pattern 4
B0 Bracket§ =S Modified characteristic capacities (kN)
connection
Nailing pattern 4
1
Number of Fasteners | Load Ri i X Kmod Rargk X Kmoa 1)
Flange A | Flange B | 9U™H°M | cnA4,0x35| CNA4,0x40| CNA4,0x50 | CNA4, 0x60] CNA4,0x35 | CNA, 0x40 | CNA4, 0x50| CNA4,0x60
P 7,6 7,6 7,6 7,6 3,4 3,9 4,9 54
L 8,9 8,9 8,9 8,9 4,0 4,6 57 6,3
1x @10
13 Bolt M 10,2 10,2 10,2 10,2 4,6 5,2 6,5 7,2
S 11,4 11,4 11,4 11,4 51 5,9 7,3 8,1
I 14,0 14,0 14,0 14,0 6,3 7,2 8,9 9,9
Note: 1) only available for connection in a round hole, not with the version with oblong hole.
Bolt factor| for F; for Fy3
Kax 1,02 0,93
Kiat - 0,50

For each bolt it’s needed to check: Ruoltd,ateral = Kiat X Fid ; Roolt.d.axial 2 Kax X Fi.a; and also the combination
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Table D37-9  Modified characteristic capacity timber column to rigid support — 1 Angle Bracket, Nailing pattern 4 & 5

1 Angle Bracket E7/2.5 per connection Modified characteristic capacity (kN)

R1k X Kmod R2/3x X Kmod

Number of fasteners Load

duration
Flange A Flange B 4,0x35 4,0x60 4,0x35 4,0x60

Nailing pattern 5 Nailing pattern 4

f< 234
8/f

f> 234
19,2/ (f+ 28)

f< 31,9
10/f

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

f< 43,6

For Ry: 10 1 x B0 1/f
X M 19,2/ (f+28) 0,8 1,7

Bolt
f> 43,6

For R2/3: 13

19,2/ (f+ 28)

f< 612
13/f

f> 612
19,2/ (f+ 28)

f< 148
16,2/ f

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

Bolt factor for F4 for Fy/3
Kax (f+41,5)/8 1,87
Kiat - 1,00

For each bolt it’s needed to check: Rbolt,d,lateral 2 Kiat X Fid ; Rboit,d,axial = Kax X Fia; and also the combination




Page 253 of 407 of European Technical Assessment no. ETA-06/0106, issued on 2020-01-29.

Table D37-10 Modified characteristic capacity timber column to rigid support — 2 Angle Brackets, Nailing pattern 4 &
5

2 Angle Bracket.s eIl Modified characteristic capacities (kN)
connection
R1,k X Kmod R2/3,k X Kmod
Number of Fasteners Load
oa. Nailing pattern 5 Nailing pattern 4
duration
Flange A Flange B CNA4,0x35| CNA4,0x60] CNA4,0x35| CNA4,0x60
P 2,0 4,0 1,1 2,5
For Ry: 10 L 2,3 4,6 1,4 2,8
1x @10 M 2.6 53 1,6 33
Bolt
For Ry3: 13 S 3,0 6,0 1,8 3,7
| 3,7 7,3 2,2 4,6
Bolt factor| for F; for Fy3
Kax 1,02 0,93
Kiat - 0,50

For each bolt it’s needed to check: Rbolt,d,lateral 2 Kiat X Fid ; Rboit,d,axial = Kax X Fia; and also the combination

General note to all capacity tables:

e b,eandfarein mm.
o Wane may not occur under the angle bracket.
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Annex D38 - E8/2,5

Product Name:

Material reference

Product Name
acc. to clause I1-1

Alternative product names

E8/2,5 Steel ref. 1 -
E8/2,5S Steel ref. 2 -
E8/2,552 Steel ref. 3 -
E8/2,5Z Steel ref. 6 -

Connector Size Range:

Dimensions [mm] Holes flange A | Holes flange B
Model no.
A B C Thickness | 95 213 a5 12x20
E8/2,5 162,5 | 625 | 75 25 13 2 6 1%)

*) Optional round Hole @12

Drawing:

Optional: Round Hole @12
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Nailing pattern:

Nailing pattern 1 Nailing pattern 2 Nailing pattern 3 Nailing pattern 4  Nailing pattern 5

o] O [ ] L] O L] ® O [ ] [ ] O [ ] [ ] O [ ]
Flange A: e o o ® o o e o e e o o e o o
® O o} ® O ® ® O L] [ ] O ® ® O ®
10 oL ] 1] [0 [
FIange B: ™ ® ® ° ° ° o el o o
I LN 1 B OV I 0
Beam to beam Beam to beam Column (A) to Beam (A) to Column (A) to

Minimum nailing Maximum nailing beam (B) rigid support (B) rigid support (B)
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Table D38-1

Modified characteristic capacity timber beam to timber beam — 1 Angle Bracket, Nailing pattern 1

1 Angle Bracket E8/2.5 per

connection

Modified characteristic capacity (kN)

Nailing pattern 1

Number of fasteners Load S8 AT et
duration
Flange A | Flange B 4,0x35 4,0x60 4,0x35 4,0x60

f< 92,8 f< 31,2
32/(f+56) | 65/(f+56)

P 1,3 2,5
f> 92,8 f> 31,2
20,5/ (f+1) | 20,5/ (f+1)
f< 63,6 f< 244
37/(f+56) | 75/ (f+56)

L 1,5 2,9
f> 63,6 f> 24,4
20,5/ (f+1) | 20,5/ (f+1)
f< 48,2 f< 20
43/ (f+56) | 87/(f+56)

6 4 M 1,7 3,4

f> 48,2 f> 20
20,5/ (f+1) | 20,5/ (f+1)
f< 38,8 f< 16,8
49/ (f+56) | 97/(f+56)

S 1,9 3,8
f> 38,8 f> 16,8
20,5/ (f+1) | 20,5/ (f+1)
f< 27,7 f< 12,7
50/ (f+56) | 119/ (f+56)

| 2,3 4,6
f> 27,7 f> 12,7
20,5/ (f+1) | 20,5/ (f+1)
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Table D38-2

Modified characteristic capacity timber beam to timber beam — 1 Angle Bracket, Nailing pattern 2

1 Angle Bracket E8/2.5 per

connection

Modified characteristic capacity (kN)

Nailing pattern 2

Number of fasteners Load a2 Cmac Reap o
duration
Flange A | Flange B 4,0x35 4,0x60 4,0x35 4,0x60

f< 65,9 f< 25
37/(f+56) | 75/ (f+56)

p 2,0 3,7
f> 659 f> 25
20,5/ (f+1) | 20,5/(f+1)
f< 47,8 f< 19,8
43/(f+56) | 87/ (f+56)

L 2,3 4,4
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)

13 6 M 2,6 5,0

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 3,0 5,6
f> 30,6 f> 13,9
20,5/ (f+1) | 20,5/ (f+1)
f< 223 f< 10,5
68/ (f+56) | 136/ (f+56)

| 3,7 6,9
f> 223 f> 10,5
20,5/ (f+1) | 20,5/ (f+1)
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Table D38-3  Modified characteristic capacity timber beam to timber beam — 2 Angle Brackets, Nailing pattern 1
B0 Bracket§ 2P Modified characteristic capacities (kN)
connection
Nailing pattern 1
Number of Fasteners | Load Ri,k X Kmod Ra/3,k X Kmod
Flange A | Flange B | 94™H°M | cnA4,0x35| CNA4,0x40| CNA4,0x50 | CNA4, 0x60] CNA4,0x35 | CNAd, 0x40 | CNA4, 0x50| CNA4,0x60
P 1,4 1,7 2,5 2,6 2,6 2,8 4,8 5,1
L 1,7 2,0 2,9 3,0 3,0 3,3 5,6 6,0
6 4 M 1,9 2,2 3,3 3,4 3,4 3,8 6,4 6,8
S 2,2 2,5 3,7 3,9 3,9 4,2 7,2 7,7
[ 2,6 3,1 4,5 47 4,7 5,2 8,8 9,4
Table D38-4  Modified characteristic capacity timber beam to timber beam — 2 Angle Brackets E8/2,5
Nailing pattern 2
B0 Bracket§ 2P Modified characteristic capacities (kN)
connection
Nailing pattern 2
Number of Fasteners | Load Ri,k X Kmod Ra/3,k X Kmod
Flange A | Flange B | 941" [ cNa4.0x35] cNA4,0x40] cNA4,0x50 | CNA4, 0x60| CNA4,0x35] cNA4, 0x40] CNA4, 0x50] CNA4, 0x60
P 3,3 3,8 4,3 4,6 6,0 6,5 8,0 8,5
L 3,9 4.4 5,0 5,3 7,0 7,6 9,3 9,9
13 6 M 4.4 5,0 5,8 6,1 8,0 8,7 10,6 11,4
S 5,0 5,7 6,5 6,8 9,0 9,8 12,0 12,8
| 6,1 6,9 7,9 8,4 11,0 12,0 14,6 15,6
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Table D38-5  Modified characteristic capacity timber column to timber beam — 1 Angle Bracket, Nailing pattern 2 & 3
1 Angle Bracket E8/2.5 per connection Modified characteristic capacity (kN)
R1k X Kmod R2i3.x X Kmod
Number of fasteners
Load Nailing pattern 3 Nailing pattern 2
duration
Flange A Flange B 4,0x35 4,0x60 4,0x35 4,0x60
f< 65,9 f< 25
37/ (f+56) 74/ (f+56)
P 1,8 3,7
f> 659 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
f> 478 f> 19,8
20,5/ (f+1) | 20,5/(f+1)
f< 374 f< 16,3
For Ry: 10 49/ (f+56) 99/ (f+56)
6 M 2,5 4,8
For Rysa: 13 f> 374 | > 163
20,5/ (f+1) | 205/ (f+1)
f< 30,6 f< 13,9
56/ (f+56) | 112/ (f+56)
S 2,8 55
f> 30,6 f> 13,9
20,5/ (f+1) [ 20,5/ (f+1)
f< 223 f< 10,5
68/ (f+56) | 136/ (f+56)
| 3,4 6,7
f> 223 f> 10,5
20,5/ (f+1) [ 20,5/ (f+1)
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Table D38-6  Modified characteristic capacity timber column to timber beam — 2 Angle Brackets Nailing pattern 2 &
3

2 Angle Bracket§ i Modified characteristic capacities (kN)
connection
R1,k X Kmod Ra/3,k X Kmod
Number of Fasteners Load
oa. Nailing pattern 3 Nailing pattern 2
duration
Flange A Flange B CNA4,0x35 [ CNA4,0x60] CNA4,0x35| CNA4,0x60
P 2,5 5,0 3,7 7,3
For Ry: 10 L 2,9 5,8 4,3 8,5
6 M 3,3 6,7 4,9 9,8
For Ry3: 13 S 3,7 7,5 5,6 10,9
I 4,5 9,2 6,8 13,4

Table D38-7 Modified characteristic capacity timber beam to rigid support — 1 Angle Bracket, Nailing pattern 4

GO0 BRI CU 222 0 Modified characteristic capacity (kN)

connection
Nailing pattern 4
Number of fasteners Load R X Kinod R
duration
Flange A Flange B 4,0x35 | 4,0x40 | 4,0x50 |4,0x60 | 4,0x35 | 4,0x40 | 4,0x50 | 4,0x60
P 0,6 0,7 1,1 1,2
L 0,7 0,8 1,3 1,4
13 ! ’égﬂo M 19,2/ (f + 28) 08 | 09 | 1.4 | 16
S 0,9 1,0 1,6 1,8
| 1,1 1,2 2,0 2,2

Note: 1) only available for connection in a round hole, not with the version with oblong hole.

Bolt factor for F4 for Fy3
Kax (f+41,5)/8 1,87
Kiat - 1,00

For each bolt it’s needed to check: Rboit,d,lateral = Kiat X Fid ; Rboit,d,axial = Kax X Fia; and also the combination
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Table D38-8  Modified characteristic capacity timber beam to rigid support — 2 Angle Brackets, Nailing pattern 4
B0 Bracket§ 2P Modified characteristic capacities (kN)
connection
Nailing pattern 4
1
Number of Fasteners| Load Rik X Kmod Rars e X Kmoa 1)
Flange A | Flange B | 9U™H°M | cnA4,0x35| CNA4,0x40| CNA4,0x50 | CNA4, 0x60] CNA4,0x35 | CNA, 0x40 | CNA4, 0x50| CNA4,0x60
P 7,6 7,6 7,6 7,6 3,4 3,9 4,9 54
L 8,9 8,9 8,9 8,9 4,0 4,6 57 6,3
1x @10
13 Bolt M 10,2 10,2 10,2 10,2 4,6 5,2 6,5 7,2
S 11,4 11,4 11,4 11,4 51 5,9 7,3 8,1
I 14,0 14,0 14,0 14,0 6,3 7,2 8,9 9,9
Note: 1) only available for connection in a round hole, not with the version with oblong hole.
Bolt factor| for F; for Fy3
Kax 1,02 0,93
Kiat - 0,50

For each bolt it’s needed to check: Ruoltd,ateral = Kiat X Fid ; Roolt.d.axial 2 Kax X Fi.a; and also the combination
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Table D38-9  Modified characteristic capacity timber column to rigid support — 1 Angle Bracket, Nailing pattern 4 & 5

1 Angle Bracket E8/2.5 per connection Modified characteristic capacity (kN)

R1k X Kmod R2/3x X Kmod

Number of fasteners Load

duration
Flange A Flange B 4,0x35 4,0x60 4,0x35 4,0x60

Nailing pattern 5 Nailing pattern 4

f< 234
8/f

f> 234
19,2/ (f+ 28)

f< 31,9
10/f

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

f< 43,6

For Ry: 10 1 x B0 1/f
X M 19,2/ (f+28) 0,8 1,7

Bolt
f> 43,6

For R2/3: 13

19,2/ (f+ 28)

f< 612
13/f

f> 612
19,2/ (f+ 28)

f< 148
16,2/ f

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

Bolt factor for F4 for Fy/3
Kax (f+41,5)/8 1,87
Kiat - 1,00

For each bolt it’s needed to check: Rbolt,d,lateral 2 Kiat X Fid ; Rboit,d,axial = Kax X Fia; and also the combination
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Table D38-10 Modified characteristic capacity timber column to rigid support — 2 Angle Brackets Nailing pattern 4 &
5

2 Angle Bracket.s 2L Modified characteristic capacities (kN)
connection
Rq,k X Kmod R2/3,k X Kmod
Number of Fasteners Load
oa. Nailing pattern 5 Nailing pattern 4
duration
Flange A Flange B CNA4,0x35| CNA4,0x60] CNA4,0x35| CNA4,0x60
P 2,0 4,0 1,1 2,5
For Ry: 10 L 2,3 4,6 1,4 2,8
1x @10 M 2.6 53 1,6 33
Bolt
For Ry3: 13 S 3,0 6,0 1,8 3,7
| 3,7 7,3 2,2 4,6
Bolt factor| for F; for Fy3
Kax 1,02 0,93
Kiat - 0,50

For each bolt it’s needed to check: Rbolt,d,lateral 2 Kiat X Fid ; Rboit,d,axial = Kax X Fia; and also the combination

General note to all capacity tables:

e b,eandfarein mm.
o Wane may not occur under the angle bracket.
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Annex D39 - E14/2

Product Name:

Material reference

Product Name | .. {0 clause II-1

Alternative product names

E14/2 Steel ref. 1 -
E14/2S Steel ref. 2 -
E14/2S2 Steel ref. 3 -
E14/2Z Steel ref. 6 -

Connector Size Range:

Dimensions [mm] Holes flange A | Holes flange B
Model no.
A B C Thickness | 95 213 25 213
E14/2 82 52 75 2,0 8 1 4 1
Drawing:
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Nailing pattern:

Nailing pattern 1 Nailing pattern 2
.C) ® e o
Flange A: e e o ® Q [ ]
] rr ﬂ e —@ ﬂ
Flange B: .JOU. Ov.UO
® ® o] o]
Beam to beam Beam (A) to

Maximum nailing rigid support (B)
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Modified characteristic capacity timber beam to timber beam — 1 Angle Bracket, Nailing pattern 1

1 Angle Bracket E14/2 per

Modified characteristic capacity (kN)

connection
Nailing pattern 1
Number of fasteners Load Rt X Kmog Raigje X Kinod
duration
Flange A | Flange B 4,0x35 4,0x60 4,0x35 4,0x60
f< 653 f< 216
20/(f+39) | 40/ (f+39)
P 1,6 2,8
f> 653 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
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)
4 8 M 2,1 3,8
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
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)
1 2,9 5,3
f> 19,2 f> 8,7
13,1/ (f+1) | 13,1/ (f+1)
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Table D39-2  Modified characteristic capacity timber beam to timber beam — 2 Angle Brackets, Nailing pattern 1

ALIELD Bracket.s S Modified characteristic capacities (kN)
connection
Nailing pattern 1
Number of Fasteners| Load Rik X Kmod Rag X Kmod
duration
Flange A | Flange B CNA4,0x35| CNA4,0x60] CNA4,0x35 [ CNA4,0x60
P 2,5 5,0 3,2 5,8
L 2,9 5,8 3,7 6,8
4 8 M 3,3 6,7 4,3 7,7
S 3,7 7.5 4,8 8,7
| 4,5 9,2 5,9 10,7

Table D39-3 Modified characteristic capacity timber beam to rigid support — 1 Angle Bracket E14/2
Nailing pattern 2

1 Angle Bracket E14/2 per Modified characteristic capacity
connection (kN)
Nailing pattern 2
Rik X k R. x k
Number of fasteners Load bl Tmod #3 = Tmod
duration
Flange A Flange B 4,0x35 4,0x60 | 4,0x35 | 4,0x60
P . 1,0 2,0
Min of:
L 1,1 2,4
1x @12
8 Bolt M 26,5/ (f+ 17) 1,4 2,8
S 1,5 3,1
11,3/ f
| 1,8 8,0
Bolt factor for F4 for Fy3
Kax (f+33)/9 1,04
klat - 1,00

For each bolt it’s needed to check: Ruoltd,iateral 2 Kiat X Fid ; Rboltd,axial 2 kax X Fid; and also the combination
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Table D39-4 Modified characteristic capacity timber beam to rigid support — 2 Angle Brackets, Nailing pattern 2

ALIELD Bracket.s S Modified characteristic capacities (kN)
connection
Nailing pattern 2
Number of Fasteners| Load Rik X Kmod Rag X Kmod
duration
Flange A | Flange B CNA4,0x35| CNA4,0x60] CNA4,0x35 [ CNA4,0x60
P 2,1 4,2 2,0 4,2
1 % B12 L 2,5 4,9 2,3 4,8
8 X M 2.8 56 2,7 5,5
Bolt
S 3,2 6,4 3,1 6,3
I 3,9 6,9 3,7 7,6
Bolt factor| for F; for Fy3
Kax 0,99 0,52
Kjat - 0,50

For each bolt it’s needed to check: Ruoltd,ateral = Kiat X Fid ; Roolt.d.axial 2 Kax X Fi.a; and also the combination

General note to all capacity tables:

e b,eandfarein mm.
¢ Wane may not occur under the angle bracket.
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Annex D40 - E17/2

Product Name:

Material reference

Product Name
acc. to clause I1-1

Alternative product names

E17/2 Steel ref. 1 -
E17/2S Steel ref. 2 -
E17/2S2 Steel ref. 3 -
E17/2Z Steel ref. 6 -

Connector Size Range:

Dimensions [mm] Holes flange A | Holes flange B
Model no.
A B C Thickness | 95 213 a5 213
E17/2 152 52 75 2,0 15 2 4 1
Drawing:
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Nailing pattern:

Flange A:

Flange B:

Nailing pattern 1

i
:

O

o

)
'

Beam to beam
Minimum nailing

Nailing pattern 2

* O

Beam to beam
Maximum nailing

Nailing pattern 3

[s} .O. o ®

[e]

i
)

Column (A) to

beam (B)

Nailing pattern 4

* 0
.Q..

Beam (A) to

rigid support (B)

Nailing pattern 5

Column (A) to
rigid support (B)
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Modified characteristic capacity timber beam to timber beam — 1 Angle Bracket, Nailing pattern 1

1 Angle Bracket E17/2 per

Modified characteristic capacity (kN)

connection
Nailing pattern 1
Number of fasteners Load Rt X Kmod Ratg X Kmod
duration
Flange A | Flange B 4,0x35 4,0x60 4,0x35 4,0x60
f< 653 f< 216
20/(f+39) | 40/ (f+39)
P 1,2 2,3
f> 653 f> 21,6
13,1/ (f+1) 13,1/ (f+1)
f< 445 f< 16,9
23/ (f+39) | 47/ (f+39)
L 1,4 2,7
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)
6 4 M 1,7 3.1
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 1,9 3,5
f> 27 f> 11,6
13,1/ (f+1) | 13,1/ (f+1)
f< 19,2 f< 8,7
37/(f+39) | 75/(f+39)
| 2,3 4,3
f> 19,2 f> 8,7
13,1/ (f+1) | 13,1/ (f+1)
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Modified characteristic capacity timber beam to timber beam — 1 Angle Bracket, Nailing pattern 2

1 Angle Bracket E17/2 per

Modified characteristic capacity (kN)

connection
Nailing pattern 2
Number of fasteners Load Rtk X Kinod Rasa X Kinoa
duration
Flange A Flange B 4,0x35 4,0x60 4,0x35 4,0x60
f< 653 f< 21,6
20/ (f+39) | 40/ (f+39)
P 2,1 3,6
f> 65,3 f> 21,6
13,1/ (f+1) | 131/ (f+1)
f< 445 f< 16,9
23/ (f+39) 471 (f+ 39)
L 2,4 4.1
f> 445 f> 16,9
13,1/ (f+1) | 13,1/ (f+1)
f< 33,6 f< 13,8
37/(f+39) | 54/ (f+39)
15 4 M 2,8 4,7
f> 33,6 f> 13,8
13,1/ (f+1) | 131/ (f+1)
f< 27 f< 11,6
31/(f+39) | 61/(f+39)
S 3,1 5,3
f> 27 f> 11,6
13,1/ (f+1) | 13,1/ (f+1)
f< 19,2 f< 87
37/(f+39) | 75/(f+39)
| 3,8 6,5
f> 19,2 f> 87
13,1/ (f+1) | 13,1/ (f+1)
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Modified characteristic capacity timber beam to timber beam — 2 Angle Brackets, Nailing pattern 1

2 Angle Brackets E17/2 per

Modified characteristic capacities (kN)

connection
Nailing pattern 1
Number of Fasteners | Load Rik X Kmod Ras3 ke X Kmod
Flange A | Flange B | 9U™H°M | cnA4,0x35| CNA4,0x40| CNA4,0x50 | CNA4, 0x60] CNA4,0x35 | CNA, 0x40 | CNA4, 0x50| CNA4, 0x60
P 2,5 2.8 4,5 5,0 2.6 2.8 4,4 4,7
L 2,9 3,3 5,3 5,8 3,0 3,3 5,1 5,5
6 4 M 3,3 3.8 6,0 6,6 34 3,8 5,8 6,2
S 3,7 4,2 6,8 7.5 3,9 4,2 6,6 7,0
[ 4,5 5,2 8,3 9,1 4,7 5,2 8,0 8,6
Table D40-4  Modified characteristic capacity timber beam to timber beam — 2 Angle Brackets, Nailing pattern 2

2 Angle Brackets E17/2 per

Modified characteristic capacities (kN)

connection
Nailing pattern 2
Number of Fasteners| Load Rik X Kmod Rars k X Kmod
Flange A | Flange B | 941" [ cNa4.0x35] cNA4,0x40] ONA4,0x50 | CNA4, 0x60| CNA4,0x35] cNA4, 0x40] CNA4, 0x50] CNA4, 0x60
P 2,9 3.4 4,0 4.4 4.9 5.4 6,5 7,0
L 3.4 3.9 4,7 5,2 5.7 6,3 7.6 8,1
15 4 M 3,9 45 5.4 5.9 6,6 7.2 8.7 9.3
S 4.4 5,0 6,0 6,7 7.4 8,1 9.8 10,4
| 5.4 6,2 7.4 8,1 9,0 9,9 12,0 12,8
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Modified characteristic capacity timber column to timber beam — 1 Angle Bracket, Nailing pattern 3

1 Angle Bracket E17/2 per

connection

Modified characteristic capacity (kN)

Nailing pattern 3

Rik X k, R. x k,
Number of fasteners Load i T Bmod 23 Fmod
duration
Flange A | Flange B 4,0x35 4,0x60 4,0x35 4,0x60
f< 653 f< 216
21/ (f+39) | 40/(f+39)
P 2,0 3,4
f> 653 f> 21,6
13,1/ (f+ 1) 13,1/ (f+ 1)
f< 445 f< 16,9
23/ (f+39) 47/ (f+ 39)
L 2,3 4
f> 445 f> 16,9
13,1/ (f+ 1) 13,1/ (f+ 1)
f< 33,6 f< 13,8
271 (f+39) | 54/(f+39)
12 4 M 2,6 4,6
f> 33,6 f> 13,8
13,1/ (f+ 1) 13,1/ (f+ 1)
f< 27 f< 116
31/(f+39) | 61/(f+39)
S 3,0 5,1
f> 27 f> 11,6
13,1/ (f+ 1) 13,1/ (f+1)
f< 19,2 f<s 8,7
37/ (f+39) | 75/(f+39)
| 3,7 6,3
f> 19,2 f> 87
13,1/ (f+ 1) 13,1/ (f+ 1)
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Table D40-6 _ Modified characteristic capacity timber column to timber beam — 2 Angle Brackets, Nailing pattern 3
2 Angle Bracket.s S 2 Modified characteristic capacities (kN)
connection
Nailing pattern 3
R1,k X Kmod R2/3,k X Kmod
Number of Fasteners Load e e
duration
Flange A Flange B CNA4,0x35| CNA4,0x60] CNA4,0x35| CNA4,0x60
P 2,5 5,0 4,0 6,8
L 2,9 5,8 4,6 8,0
12 4 M 3,3 6,7 54 9,1
S 3,7 7,5 6,0 10,2
I 4.5 9,2 7.4 12,6
Table D40-7 _ Modified characteristic capacity timber beam to rigid support — 1 Angle Bracket, Nailing pattern 4
1Angle Bracke? RO Modified characteristic capacity (kN)
connection
Nailing pattern 4 R . R "
Number of fasteners Load <1t e
duration
Flange A | Flange B 4,0x35 | 4,0x40 | 4,0x50 |4,0x60 | 4,0x35 | 4,0x40 | 4,0x50 | 4,0x60
P ) 1,0 1,2 1,9 2,1
Min of:
L 1,2 1,4 2,2 2,5
15 1 )égtm M 26,5/ (f+17) 1,4 1,6 2,5 2,8
S 1,5 1,8 2,8 3,2
11,3/ f
| 1,9 2,2 3,4 3,9
Bolt factor for F4 for Fo3
Kax (f+33)/9 1,82
Kjat - 1,00

For each bolt it’s needed to check: Ruoltd,ateral = Kiat X Fid ; Roolt.d.axial 2 Kax X Fi.d; and also the combination
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Table D40-8  Modified characteristic capacity timber beam to rigid support — 2 Angle Brackets, Nailing pattern 4

2IA001S Bracket.s ST Modified characteristic capacity (kN)
connection
Nailing pattern 4
Rqx x k R. x k,
Number of fasteners Load e Tmod 23l Tmod
duration
Flange A Flange B 4,0x35 | 4,0x40 | 4,0x50 |4,0x60 | 4,0x35 | 4,0x40 | 4,0x50 | 4,0x60
P 3,5 4,0 5,0 5,6
L 4.1 4,6 5,8 6,6
15 1x 210 M 15,2 46 | 53 | 66 | 75
Bolt
S 5,2 5,9 7,5 8,5
| 6,4 7,3 9,1 10,3
Bolt factor for F4 for Fo3
Kax 0,99 0,91
klat - 0,50

For each bolt it’s needed to check: Rboit,d,lateral = Kiat X Fid ; Rboit,d,axial 2 Kax X Fia; and also the combination

Table D40-9 Modified characteristic capacity timber column to rigid support — 1 Angle Bracket, Nailing pattern 5

1 Angle Bracket E17/2 per Modified characteristic capacity
connection (kN)
Nailing pattern 5
Ry X k R x k
Number of fasteners Load e med 23k T Tmed
duration
Flange A Flange B 4,0x35 |4,0x60 | 4,0x35 | 4,0x60
P ) 1,0 1,7
Min of:
L 1,2 1,9
1x @10
12 Bolt M 26,5/ (f+ 17) 1,4 2,2
S 1,5 2,5
11,3/ f
1 1,9 3,1
Bolt factor for F1 for F2/3
Kax (f+33)/9 1,82
Kjat - 1,00

For each bolt it’s needed to check: Rboit,d,lateral = Kiat X Fid ; Rboit,d,axial 2 Kax X Fia; and also the combination
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Table D40-10 _Modified characteristic capacity timber column to rigid support — 2 Angle Brackets, Nailing pattern 5

2 fingle Bracket.s E1712 per Modified characteristic capacities (kN)
connection
Nailing pattern 5
Rtk X Kmod R2/3,k X Kmod
Number of Fasteners Load mo -
duration
Flange A Flange B CNA4,0x35| CNA4,0x60| CNA4,0x35| CNA4,0x60
P 6.1 11,7 2.0 34
1x @10 L 7.1 13,6 2,4 3.9
12 X M 8,2 14,2 2,8 4.5
Bolt
S 912 14,2 311 511
| 11,2 14,2 3,8 6.2
Bolt factor| for F; for Fo3
Kax 0,99 0,91
kIa‘[ - 0,50

For each bolt it’s needed to check: Ruoltdateral = Kiat X Fid ; Roolt.d.axial 2 Kax X Fi.a; and also the combination

General notes to all capacity tables:

e b,eandfarein mm.
¢ Wane may not occur under the angle bracket.
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Annex D41 - E18/2,5

Product Name:

Material reference

Product Name
acc. to clause I1-1

Alternative product names

E18/2,5 Steel ref. 1 -
E18/2,5S Steel ref. 2 -
E18/2,582 Steel ref. 3 -
E18/2,5Z Steel ref. 6 -

Connector Size Range:

Dimensions [mm] Holes flange A | Holes flange B
Model no.
A B C Thickness | 95 213 a5 213
E18/2,5 152,5 525 | 75 25 15 2 4 1
Drawing:
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Nailing pattern:

Nailing pattern 1 Nailing pattern 2 Nailing pattern 3 Nailing pattern 4 Nailing pattern 5

*0O *0 *0O *O *O
F|angeA: e © e e e o e o o e o o e o o

0 0 0 1 a ra Il
Flange B: ..UOU.. ..UOU.- ..UOQ. DDU.QO og.qo

Beam to beam Beam to beam Column (A) to Beam (A) to Column (A) to
Minimum nailing Maximum nailing beam (B) rigid support (B) rigid support (B)
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Modified characteristic capacity timber beam to timber beam — 1 Angle Bracket, Nailing pattern 1

1 Angle Bracket E18/2.5 per

Modified characteristic capacity (kN)

connection
Nailing pattern 1
Number of fasteners Load Rt X Kmog Raigje X Kinod
duration
Flange A | Flange B 4,0x35 4,0x60 4,0x35 4,0x60

f< 5721 f< 523
20/(f+39) | 40/ (f+39)

P 1,5 2,7
f> 5721 f> 52,3
20,5/ (f+1) | 20,5/ (f+1)
f< 218 f< 37
23/ (f+39) | 47/ (f+39)

L 1,7 3.1
f> 218 f> 37
20,5/ (f+1) | 20,5/ (f+1)
f<  110,5 f< 285
27/ (f+39) | 54/(f+39)

6 4 M 2 3,5

f> 110,5 f> 28,5
20,5/ (f+1) | 20,5/ (f+1)
f< 73,7 f< 23,1
31/(f+39) | 61/(f+39)

S 2,3 3,9
f> 73,7 f> 23,1
20,5/ (f+1) | 20,5/ (f+1)
f< 44 f< 16,6
37/(f+39) | 75/(f+39)

| 2,8 4,8
f> 44 f> 16,6
20,5/ (f+1) | 20,5/ (f+1)
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Table D41-2  Modified characteristic capacity timber beam to timber beam — 1 Angle Bracket, Nailing pattern 2
andle Bracket_E18/2.5 per Modified characteristic capacity (kN)
connection
Nailing pattern 2
Rk X k Ra/3k X K,
Number of fasteners Load i ™ Fmod 23T Fmod
duration
Flange A Flange B 4,0x35 4,0x60 4,0x35 4,0x60

f< 5721 f< 523
20/ (f+39) | 40/ (f+39)

P 2,4 4,3
f> 5721 f> 52,3
20,5/ (f+1) | 20,5/ (f+1)
f< 218 fs 37
23/ (f+39) 47 | (f+ 39)

L 2,8 5
f> 218 f> 37
20,5/ (f+1) | 20,5/ (f+1)
f< 110,5 f< 28,5
37/ (f+39) | 54/ (f+39)

15 4 M 3,2 5,8

f> 110,5 f> 28,5
20,5/ (f+1) | 20,5/ (f+1)
f< 73,7 f< 23,1
31/(f+39) | 61/(f+39)

S 3,7 6,5
f> 73,7 f> 231
20,5/ (f+1) | 20,5/ (f+1)
f<s 44 f< 16,6
37/ (f+39) | 75/(f+39)

| 4.5 8,0
f> 44 f> 16,6
20,5/ (f+1) | 20,5/ (f+1)




Table D41-3

Page 282 of 407 of European Technical Assessment no. ETA-06/0106, issued on 2020-01-29.

Modified characteristic capacity timber beam to timber beam — 2 Angle Brackets, Nailing pattern 1

2 Angle Brackets E18/2.5 per

Modified characteristic capacities (kN)

connection
Nailing pattern 1
Number of Fasteners | Load Rik X Kmod Ras3 ke X Kmod
Flange A | Flange B | 9U™H°M | cnA4,0x35| CNA4,0x40| CNA4,0x50 | CNA4, 0x60] CNA4,0x35 | CNA, 0x40 | CNA4, 0x50| CNA4, 0x60
P 2,5 2,9 4,5 5,0 3,0 3,2 4,9 5,3
L 2,9 3,4 53 5,8 3,5 3,8 5,7 6,2
6 M 3,3 3,8 6,0 6,6 4,0 4.3 6,6 7.1
S 3,7 4,3 6,8 7,5 4,5 4.9 7,4 8,0
I 4,5 5,3 8,3 9,1 55 5,9 9,0 9,8
Table D41-4  Modified characteristic capacity timber beam to timber beam — 2 Angle Brackets, Nailing pattern 2

2 Angle Brackets E18/2.5 per

Modified characteristic capacities (kN)

connection
Nailing pattern 2
Number of Fasteners| Load Ri X Kmog Rasa X Kmod
Flange A | Flange B | 941" [ cNa4.0x35] cNA4,0x40] ONA4,0x50 | CNA4, 0x60| CNA4,0x35] cNA4, 0x40] CNA4, 0x50] CNA4, 0x60
P 2,9 3.4 4,0 4.4 4.9 53 6,5 7,0
L 3.4 3.9 4,7 5,2 5.7 6,2 7.6 8,1
15 M 3,9 45 5.4 5,9 6,6 7.1 8,6 9.3
S 4.4 5,0 6,0 6,7 7.4 8,0 9.7 10,4
| 5.4 6,2 7.4 8,1 9,0 9.8 11,9 12,8
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Modified characteristic capacity timber column to timber beam — 1 Angle Bracket, Nailing pattern 3

1 Angle Bracket E18/2.5 per

Modified characteristic capacity (kN)

connection
Nailing pattern 3
Number of fasteners Load Rt X Kinod Rata X Knoa
duration
Flange A | Flange B 4,0x35 4,0x60 4,0x35 4,0x60

f< 2355 f< 37,9
20/(f+39) | 40/(f+39)

P 2,0 3,6
f> 2355 f> 37,9
17/ (f+1) 17/ (f+1)
f< 106,5 f< 28
23/ (f+39) | 47/(f+39)

L 24 4,1
f> 106,5 f> 28
17/ (f+1) 17/ (f+1)
f< 68,5 f< 221
27/ (f+39) | 54/ (f+39)

12 4 M 2,8 4,7

f> 68,5 f> 221
17/ (f+1) 17/ (f+1)
f< 503 f< 18,2
31/(f+39) | 61/(f+39)

S 3,1 5,4
f> 50,3 f> 18,2
17/ (f+1) 17/ (f+1)
f< 32,6 f< 13,3
37/ (f+39) | 75/ (f+39)

1 3,8 6,5
f> 32,6 f> 133
17/ (f+1) 17/ (f+1)
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Table D41-6 _ Modified characteristic capacity timber column to timber beam — 2 Angle Brackets, Nailing pattern 3
eyl Brackets. =P R Modified characteristic capacities (kN)
connection
Nailing pattern 3
Rk x k R. x k
Number of Fasteners Load Hie T Tmod 23 = Bmod
duration
Flange A Flange B CNAA4,0x35| CNA4,0x60] CNA4,0x35| CNA4,0x60
P 2,5 5,0 4.1 7.1
L 2,9 5,8 4,8 8,3
12 4 M 3,3 6,7 5,5 9,5
S 3,7 7,6 6,2 10,7
I 4,5 9,2 7,7 13,0
Table D41-7  Modified characteristic capacity timber beam to rigid support — 1 Angle Bracket, Nailing pattern 4
1Angle Bracket _E18/2'5 per Modified characteristic capacity (kN)
connection
Nailing pattern 4
R1k X Kmod R2/3,k X Kmod
Number of fasteners Load " "
duration
Flange A Flange B 4,0x35 | 4,0x40 | 4,0x50 |4,0x60 | 4,0x35 | 4,0x40 | 4,0x50 | 4,0x60
P . 1,8 2,1 3,4 3,8
Min of:
L 2,1 2,5 3,9 4.4
1 10
15 )é;gt M 56,6 / (f +18) 2,4 2,8 4,5 5,0
S 2,7 3,2 5,0 57
171/ f
| 3,3 3,9 6,2 6,9
Bolt factor for F1 for F2/3
Kax (f+33,5)/9 1,82
Kiat - 1,00

For each bolt it's needed to check: Ruoltd,iateral 2 Kiat X Fid ; Rboltd,axial 2 kax X Fid; and also the combination
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Table D41-8  Modified characteristic capacity timber beam to rigid support — 2 Angle Brackets, Nailing pattern 4

LD Brackets_ LA DED Modified characteristic capacity (kN)
connection
Nailing pattern 4
Number of fasteners Load AL AR
duration
Flange A Flange B 4,0x35 | 4,0x40 | 4,0x50 |4,0x60 | 4,0x35 [ 4,0x40 | 4,0x50 | 4,0x60
P 12,3 12,3 12,3 12,3 4,9 5,6 7,0 7,9
L 14,4 14,4 14,4 14,4 57 6,5 8,1 9,2
15 ! Eg:o M 16,4 16,4 16,4 16,4 6,5 7.4 9,3 10,5
S 18,5 18,5 18,5 18,5 7.3 8,4 10,4 11,8
1 22,6 22,6 22,6 22,6 8,9 10,2 12,8 14,4
Bolt factor for F4 for Fy/3
Kax 0,98 0,91
Kiat - 0,50

For each bolt it’s needed to check: Rbolt,d,lateral = Kiat X Fid ; Rboit,d,axial = Kax X Fia; and also the combination

Table D41-9 Modified characteristic capacity timber column to rigid support — 1 Angle Bracket, Nailing pattern 5

1 Angle Bracket E18/2.5 per Modified characteristic capacity
connection (kN)
Nailing pattern 5
R1,k X Kmod Ra13.k X Kmod
Number of fasteners Load " "
duration
Flange A Flange B 4,0x35 |4,0x60 | 4,0x35 | 4,0x60
P . 1,0 2,0
Min of:
L 1,1 2,4
1x @10
12 Bolt M 56,5/ (f + 18) 1,3 2,8
S 1,5 3,1
17,7/ f
| 1,8 3,8
Bolt factor for F4 for Fy/3
Kax (f+33,5)/9 1,82
kIat - 1,00

For each bolt it’s needed to check: Rbolt,d,lateral = Kiat X Fid ; Rboit,d,axial = Kax X Fia; and also the combination
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Table D41-10 _Modified characteristic capacity timber column to rigid support — 2 Angle Brackets, Nailing pattern 5

2 Angle Brackets. E18/2.5 per Y
connection
Nailing pattern 5
Rk X Kmog Ra13,k X Kmod
Number of Fasteners Load mo -
duration
Flange A Flange B CNA4,0x35 | CNA4,0x60] CNA4,0x35| CNA4,0x60
P 6.0 11,4 2.0 22
1x @10 L 7,0 13,4 23 2.9
12 X M 8,0 15,4 27 5.6
Bolt
S 9,0 17,3 3,1 6,3
| 11,0 19,3 3,7 7.7
Bolt factor| for F; for Fo3
Kax 0,98 0,91
kIa‘[ - 0,50

For each bolt it’s needed to check: Ruoltdateral = Kiat X Fid ; Roolt.d.axial 2 Kax X Fi.a; and also the combination

General notes to all capacity tables:

e b,eandfarein mm.
¢ Wane may not occur under the angle bracket.
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Annex D42 - E19/3

Product Name:

Material reference

Product Name
acc. to clause I1-1

Alternative product names

E19/3 Steel ref. 1 -
E19/3S Steel ref. 2 -
E19/3S2 Steel ref. 3 -
E19/3Z Steel ref. 6 -

Connector Size Range:

Dimensions [mm] Holes flange A | Holes flange B
Model no.
A B C Thickness | 95 213 a5 213
E19/3 153 53 75 3,0 15 2 4 1

Drawing:
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Nailing pattern:

Nailing pattern 1 Nailing pattern 2 Nailing pattern 3 Nailing pattern 4 Nailing pattern 5

*0 Q) °* 0 *0 * 0O

Flange A: .ooc.o .,.,., ...... e o o ......
o.C\éoo o.q.o .Oo.o o.-.o .O.
o og .B.ﬂ o

"] 0 a ‘00
Q. OU.QO OQ.QO

1
Flange B: .UOU. .DOD. ..UO

Beam to beam Beam to beam Column (A) to Beam (A) to Column (A) to
Minimum nailing Maximum nailing beam (B) rigid support (B) rigid support (B)
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Table D42-1 Modified characteristic capacity timber beam to timber beam — 1 Angle Bracket, Nailing pattern 1

1 Angle Bracket E19/3 per

Modified ch teristi ity (kN
connection odified characteristic capacity (kN)

Nailing pattern 1

Load R1k X Kmod R2/3,k X Kmod

duration
Flange A | Flange B 4,0x35 4,0x60 4,0x35 4,0x60

Number of fasteners

f< 200,6

40/ (f+40)
P 20/ (f+ 40) 1,5 2,6

f> 200,6

34,6/ (f+2)

f< 97,5

47 | (f + 40)
L 23/ (f+ 40) 1,7 3,0

f> 975

34,6/ (f+2)

f< 64,1

54/ (f+40)
6 4 M 27/ (f+ 40) 2,0 3,5

f> 64,1
34,6/ (f+2)

f< 475

61/ (f+40)
s 31/ (f+40) 2,3 3,9

f> 475

34,6/ (f+2)

f< 31,1

75/ (f+40)
I 37/ (f+ 40) 2,8 438

f> 311

34,6/ (f+2)
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Table D42-2  Modified characteristic capacity timber beam to timber beam — 1 Angle Bracket, Nailing pattern 2

1 Angle Bracket E19/3 per

connection Modified characteristic capacity (kN)

Nailing pattern 2

Rk X Kmod R2/3,k X Kmod
Number of fasteners Load mo -
duration

Flange A | Flange B 4,0x35 4,0x60 4,0x35 4,0x60

f< 200,6

40/ (f+40)
P 20/ (f+ 40) 2.4 43

f> 200,6

34,6/ (f+2)

f< 97,5

47 | (f + 40)
L 23/ (f+ 40) 2,8 5,0

f> 975

34,6/ (f+2)

f< 64,1

54/ (f+40)
15 4 M 27/ (f+ 40) 3,2 5,7

f> 641

34,6/ (f+2)

f< 47,5

61/ (f+40)
s 31/ (f+ 40) 3,6 6,4

f> 475

34,6/ (f+2)

f< 31,1

75/ (f+40)
I 37/ (f+ 40) 4,4 7,9

f> 311

34,6/ (f+2)
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Modified characteristic capacity timber beam to timber beam — 2 Angle Brackets, Nailing pattern 1

2 Angle Brackets E19/3 per

Modified characteristic capacities (kN)

connection
Nailing pattern 1
Number of Fasteners | Load Rik X Kmod Ras3 ke X Kmod
Flange A | Flange B | 94401 | cnA4,0x35| CNA4,0x40| CNA4,0x50 | CNA4, 0x60] CNA4,0x35 | CNA, 0x40 | CNA4, 0x50| CNA4, 0x60
P 2,5 2,9 4,5 5,0 3,0 3,2 4,9 5,3
L 2,9 3,4 53 5,8 3,5 3,8 5,7 6,2
6 M 3,3 3,8 6,0 6,6 4,0 4.3 6,6 7.1
S 3,7 4,3 6,8 7,5 4,5 4.9 7,4 8,0
I 4,5 5,3 8,3 9,1 55 5,9 9,0 9,8
Table D42-4  Modified characteristic capacity timber beam to timber beam — 2 Angle Brackets, Nailing pattern 2

2 Angle Brackets E19/3 per

Modified characteristic capacities (kN)

connection
Nailing pattern 2
Number of Fasteners| Load Ri X Kmod Rasa X Kmod
Flange A | Flange B | 941" [ cNa4.0x35] cNA4,0x40] cNA4,0x50 | CNA4, 0x60| CNA4,0x35] cNA4, 0x40] CNA4, 0x50] CNA4, 0x60
P 2,9 3.4 4,0 4.4 4.9 53 6,4 6,9
L 3.4 3.9 4,7 5,2 5.7 6,2 75 8,1
15 M 3,9 45 5.4 5,9 6,5 7,0 8,6 9,2
S 4.4 5,0 6,0 6,7 7.3 7.9 9.6 10,4
| 5.4 6,2 7.4 8,1 8,9 9.7 11,8 12,7
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Table D42-5  Modified characteristic capacity timber column to timber beam — 1 Angle Bracket, Nailing pattern 3
anels Bracke? Sl e Modified characteristic capacity (kN)
connection
Nailing pattern 3
Rik X k, R. x k,
Number of fasteners Load i T Bmod 23 Fmod
duration
Flange A | Flange B 4,0x35 4,0x60 4,0x35 4,0x60
f< 101,5
41/ (f+40)
P 20/ (f+ 40) 1,9 3,4
f> 1015
255/ (f+2)
f< 624
47 1 (f+ 40)
L 23/ (f + 40) 2,2 4,0
f> 624
255/ (f+2)
f< 448
54/ (f+40)
12 4 M 23/ (f + 40) 2,6 4,6
f> 44,8
255/ (f+2)
f< 1819 f< 34,8
31/(f+40) | 61/(f+40)
S 2,9 5,2
f> 181,9 f> 34,8
25/ (f+ 2) 25,5/ (f+2)
f< 78,9 f< 23,9
37/(f+40) | 75/(f+40)
| 3,5 6,3
f> 78,9 f> 239
25/ (f+ 2) 25,5/ (f+2)
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Table D42-6  Modified characteristic capacity timber column to timber beam — 2 Angle Brackets, Nailing pattern 3

ANl Bracket.s ST Modified characteristic capacities (kN)
connection
Nailing pattern 3
Rk x k R. x k
Number of Fasteners Load the ™ Pmod 23 Fmod
duration
Flange A Flange B CNA4,0x35 | CNA4,0x60] CNA4,0x35| CNA4,0x60
P 2,5 5,0 3,9 6,9
L 2,9 5,8 4,5 8,1
12 4 M 3,3 6,7 5,1 9,1
S 3,7 7,5 5,8 10,3
| 4,5 9,2 7,1 12,7

Table D42-7 Modified characteristic capacity timber beam to rigid support — 1 Angle Bracket, Nailing pattern 4

ranelc Bracke? SRIE [0 Modified characteristic capacity (kN)
connection
Nailing pattern 4
Rk x k R. x k
Number of fasteners Load Hie T Tmod 23k = Bmod
duration
Flange A Flange B 4,0x35 | 4,0x40 | 4,0x50 |4,0x60 | 4,0x35 [ 4,0x40 | 4,0x50 | 4,0x60
P ) 1,8 2,0 3,3 3,7
Min of:
L 2,1 2,4 3,9 4,3
15 ! )égtm M 65,6 / (f +18) 2,4 2,7 4.4 5,0
S 2,7 3,1 5,0 5,6
25,5/ f
| 3,3 3,7 6,1 6,8
Bolt factor for F4 for Fy3
Kax (f+34)/9 1,82
Kiat - 1,00

For each bolt it’s needed to check: Rboit,d,lateral = Kiat X Fid ; Rboitd,axial 2 Kax X Fia; and also the combination
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Table D42-8  Modified characteristic capacity timber beam to rigid support — 2 Angle Brackets, Nailing pattern 4

2IA001 Bracket.s, SR Modified characteristic capacity (kN)
connection
Nailing pattern 4
Number of fasteners Load A AT
duration
Flange A Flange B 4,0x35 | 4,0x40 | 4,0x50 |4,0x60 | 4,0x35 | 4,0x40 | 4,0x50 | 4,0x60
P 16,9 16,9 16,9 16,9 4,9 5,5 7,0 7,8
L 19,7 19,7 19,7 19,7 57 6,4 8,1 9,1
15 ! )I;S,:O M 22,5 22,5 22,5 22,5 6,5 7,4 9,3 10,4
S 25,3 25,3 25,3 25,3 7,3 8,3 10,4 11,7
| 30,9 30,9 30,9 30,9 8,9 10,1 12,8 14,3
Bolt factor for F4 for Fy/3
Kax 0,99 0,91
Kiat - 0,50

For each bolt it’s needed to check: Rboit,d,lateral = Kiat X Fid ; Rboit,d,axial 2 Kax X Fia; and also the combination
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Table D42-9  Modified characteristic capacity timber column to rigid support — 1 Angle Bracket, Nailing pattern 5
anels Brackef SIS T Modified characteristic capacity (kN)
connection
Nailing pattern 5
Rik x k, R x k
Number of fasteners Load bl Fmod 23k % Tmod
duration
Flange A Flange B 4,0x35 4,0x60 4,0x35 4,0x60
Min of:
P 176/ f 1,7 3,2
65,6/ (f+ 18)
Min of:
L 20,6/ f 2,0 3,7
65,6/ (f+ 18)
Min of: Min of:
12 1x @10 M 236/ f 255/ f 2,3 4,3
Bolt
65,6/ (f+18)| 65,6/ (f+ 18)
Min of:
S 255/ f 2,6 4,8
65,6/ (f+ 18)
Min of:
1 255/ f 3,2 5,9
65,6 / (f+ 18)
Bolt factor for F4 for Fy/3
Kax (f+34)/9 1,82
kIat - 1,00

For each bolt it’s needed to check: Rboit,d,lateral 2 Kiat X Fid ; Rboit,d,axial = Kax X Fia; and also the combination
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Table D42-10 _Modified characteristic capacity timber column to rigid support — 2 Angle Brackets, Nailing pattern 5

For each bolt it’s needed to check:

General notes to all capacity tables:

e b,eandfarein mm.
¢ Wane may not occur under the angle bracket.

el Bracket.s SRR Modified characteristic capacities (kN)
connection
Nailing pattern 5
R1k X Kmod R2/3,k X Kmod
Number of Fasteners Load me me
duration
Flange A Flange B CNA4,0x35 | CNA4,0x60] CNA4,0x35| CNA4,0x60
P 6,0 11,5 3,5 6,4
1 % 310 L 7,0 13,4 4.1 7,5
12 X M 8,0 15,4 47 8,6
Bolt
S 9,0 17,3 5,3 9,7
I 11,0 19,1 6,5 11,8
Bolt factor| for F; for Fy3
Kax 0,99 0,91
Kjat - 0,50

Rboltd,lateral = Kiat X Fi.d ; Rbolt,d,axial = Kax X Fi.d; and also the combination

For the following tables D42-11 to D42-14: The rotation of the supported member shall be blocked

Table D42-11

Modified characteristic capacity timber column to rigid support — 1 Angle Brackets, Nailing pattern 4

1 Angle Bracke? EA9/3 per Modified characteristic capacity (kN)
connection
Nailing pattern 4
Load Rsk X Kmod
Number of fasteners duration
Flange A Flange B CNA4,0x35 [ CNA4,0x40 [ CNA4,0x50 | CNA4,0x60 | CSA5.0x35 | CSA5.0x40 | CSA5.0x50
P 4,9 5,5 6,7 7,7
L 5,4 6,2 7,5 7,7
15 1 x @10 Bolt M 6,0 6,8 7,7 7,7 8,8
S 6,5 7,3 7,7 7,7
| 7,4 7,7 7,7 7,7
Bolt factor for Fs Rotation blocked
Kax 2,1 F, ; F.
klat 1
| \\ klatx Fi.d
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Table D42-12 Modified characteristic capacity timber column to rigid support — 1 Angle Brackets, Nailing pattern 5

connection

1 Angle Bracket E19/3 per

Modified characteristic capacity (kN)

Nailing pattern 5

Number of fasteners dl:_r:?iin Rs.k X Kmoa
Flange A Flange B CNA4,0x35 [ CNA4,0x40 [ CNA4,0x50 | CNA4,0x60 | CSA5.0x35 | CSA5.0x40 | CSA5.0x50
P 3,7 4,2 5,0 5,7 7,0
L 41 4,6 5,5 6,4 7,7
12 [1x@10Bolt| M 45 5.1 6,1 7.0 7.7 8,8
S 4,9 5,5 6,6 7,6 7.7
| 5,7 6,4 7,6 7,7 7,7
Bolt factor for Fs
Kax 3,3
klat 1

Table D42-13 Modified characteristic capacity timber column to rigid support — 1 Angle Brackets, Nailing pattern 4

connection

1 Angle Bracket E19/3 per

Modified characteristic capacity (kN)

Nailing pattern 4

Kiat

k
Number of fasteners dt:_r(;at‘iin R4,k X Kmod
Flange A Flange B CNA4,0x35 [ CNA4,0x40 [ CNA4,0x50 | CNA4,0x60 | CSA5.0x35 | CSA5.0x40 | CSA5.0x50
P 7,5
L 8,0
15 1 x @10 Bolt M 8,5
S 8,9
' 9,8
Bolt factor for F4
Kax 1,8
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Table D42-14 Modified characteristic capacity timber column to rigid support — 1 Angle Brackets, Nailing pattern 5

1 Angle Bracket E19/3 per

connection

Modified characteristic capacity (kN)

Nailing pattern 5

Number of fasteners

Flange A Flange B

Load
duration

R4,k X Kmod

CNA4,0x35 [ CNA4,0x40 | CNA4,0x50 | CNA4,0x60 | CSA5.0x35 | CSA5.0x40 [ CSA5.0x50

12 1 x @10 Bolt

7,5

8,0

8,5

8,9

- (r|o

9,8

Bolt factor for Fa

Kax 1,8

Kiat 1
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Annex D43 — ADR6090

Product Name:

Product Material reference .
Alternative product names
Name acc. to clause I1-1
ADRG6090 Steel ref. 1 -
ADR6090S Steel ref. 2 -
ADR6090S2 Steel ref. 3 -
ADRG6090Z Steel ref. 6 -

Connector Size Range:

Dimensions [mm] Holes flange A | Holes flange B
Model no.
A B C | Thickness a5 a5 212
ADR6090 90 | 60 | 60 2,5 5 1
Drawing:

ey

-~

-~

-~

-

A
Nailing pattern:
Nailing pattern 1 Nailing pattern 2

o o ° °

° °
Flange A: . . . .
VAN VAN VAN VAN
\/ \/ \/ \/

O o
Flange B: ° ° o o

° o
o o o o
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Beam to beam Beam to rigid

Table D43-1 Modified characteristic capacity timber beam to timber beam — 2 Angle Brackets
2 Angle Brackets ADR6090 per Modified characteristic capacity
connection per connection (kN)
Number of fasteners R k
Nailing | Load e e
pattern duration CNA Connector nail
Flange A | Flange B 4,0x40 4,0x60
P 1,8 2,7
L 2,0 3,0
Nailing
pattern 1 3 3 M 23 3.2
S 2,6 3,4
2,9 3,8
Table D43-2 Modified characteristic capacity timber beam to timber beam — 1 Angle Bracket

1 Angle Bracket ADR6090 per

Modified characteristic capacity

connection per connection (kN)
Nailing Number of fasteners Load Rq,k X Kmod
pattern Flange A | Flange B duration 4’02\? Connector‘r:’az\;)l(60
23/ (f+28) 23/ (f+28)
P max max
20/ (f+50) 32/(f+50)
23/ (f+28) 23/ (f+28)
L max max
22/(f+50) 37/(f+50)
23/ (f+28)
p’;‘t"’t’zirrr‘ﬂ 3 3 M max 23/ (f+28)
26/ (f+50)
23/ (f+28)
S max 23/ (f+28)
29/ (f+50)
23/ (f+28)
max 23/ (f+28)

35/ (f+50)
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Table D43-3 Characteristic capacity timber beam to rigid support — 1 & 2 Angle Brackets

. . Characteristic capacity per connection (kN)
Connection with 1 or 2 ADR6090 per
connection 1 Angle Bracket ADR6090 | 2 Angle Brackets ADR6090
per connection per connection
Number of fasteners Ry
Nailing Base material
pattern Flange A | Flange B CNA Connector nail
4,0x40 and 4,0x60 4,0x40 and 4,0x60
min of: i of:
86,5 / ((F+22)XKmod) min ot
Concrete 15,7
35/ ((+8)"Kmod)
L 8.9 9!9 / kmod
Nailing 5 1x Bolt '
pattern 2 min of
min of:
75 1 ((f+22)xk
Ligth weight ((F+22)xkma)
concrete or 35/ (8 14,5
masonry S (( ) mod)
83 9,1/ Kimod
for bolt: factor k,y (f+23)/10 0,92
fin mm

For each bolt it is needed to check: Rygt, g axial 2 Kax X Fig
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Annex D44 — ADR6035

Product Name:

Product Material reference .
Alternative product names
Name acc. to clause I1-1
ADRG6035 Steel ref. 1 -
ADR6035S Steel ref. 2 -
ADR6035S2 Steel ref. 3 -
ADRG6035Z Steel ref. 6 -

Connector Size Range:

Dimensions [mm] Holes flange A | Holes flange B
Model no.
A B C Thickness 27 x10 a5 212
ADR6035 37 | 60 | 60 25 1 5 1
Drawing:

Nailing pattern:

Nailing pattern 1

Flange A: /\ /\
\V4 PS V4
o] o
Flange B: o
o] o

Steel strap to rigid
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Table D44-1 Characteristic capacity steel strap to rigid — 1 Angle Bracket

1 Angle Bracket ADR6035 Characteristic capacity per
per connection connection (kN)
Nailing Number of fasteners Rk
attern Base material
P Flange A | Flange B 1 x M10 bolt
N Concrete 5,2/ Kmod
Ntat"'”g1 - 1 x M10 Bolt
pattern Ligth weight concrete or
masonry 4,0/ Kmog
for bolt: factor k,y 2,2

For each bolt it is needed to check: Ryt g, axial 2 Kax X Fi g
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Annex D45 - ABAI105

Product Name:

Product Material reference Alternative product names
Name acc. to clause II-1
ABAI105 Steel ref. 1 -
ABAI105Z Steel ref. 6 -
Connector Size Range:
Dimensions [mm] Holes flange A | Holes flange B
Model no.
A B C D E Thickness @5 211 23 a7
ABAI105 113 | 103 | 90 106 18 3,0 8 3 12 3
Drawing:

Nailing pattern:

Flange A:

Flange B:

Nailing pattern 1

————————————
|\ SIS LIS ILISIIIILIIINN

Timber (CLT wall) to Timber (floor)

Sylodyn®
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Table D45-1 Characteristic capacity CLT wall to floor — 1 Angle Bracket

1 Angle Bracket ABAI105

per connection Characteristic capacity per connection (kN)

- Number of fasteners
Nailing

pattem | Flange A (Wall) | Flange B (Floor)

R1,k RZIS,k R4,k R5,k

Characteristic value

Ry (kN) 2,0/ Kmod 2,0/ kmod 3,3/ Kmog 2,3/ Kmog

3 x SDS25600

Naili NA4
ailing 1 8x CNA4,0x60 | " s posat2

pattern 1 or CSA5,0x50 or 3 x SDS25500

Slip modulus

Keer (KN/mm) 0.80 0,68 1,16 0,80

Table D45-2 Ultimate limit state capacity (high Deformation) CLT wall to floor — 1 Angle Bracket

1 Angle Bracket ABAI105

per connection Ultimate limit state capacity per connection (kN)

Number of fasteners
Nailing

pattern | Flange A (Wall) | Flange B (Floor)

R1,u R2/3,u R4,u R5,u

3 x SDS25600
or 3 x SDS25412 | 7,9/ Kmod 5,9/ Kmod 7,3/ Kmod 5,4 / Kmod
or 3 x SDS25500

Nailing 8 x CNA4,0x60
pattern 1 or CSA5,0x50

Ultimate limit state values shall only be used under rare disaster situations, e.g. disproportionate callapes,
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 Material reference Alternative product names
Name acc. to clause II-1
AG922 Steel ref. 1 -

AG922S Steel ref. 2 -

AG92252 Steel ref. 3 -

AG922Z7 Steel ref. 6 -

Connector Size Range:

Dimensions [mm] Holes flange A | Holes flange B
Model no.
A B C Thickness a5 213 a5 213
AG922 121 | 79 | 150 2,5 26 26 18 13
Drawing:
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Nailing pattern:

Nailing pattern 1

Nailing pattern 2

Nailing pattern 3

Nailing pattern 4

e O e e O e ® O @& e O o ® O @& @ O @ e O & @& O o
.OO [ ] [e] [ ] OO. (] [ ] o { ] o [ ] .OO [ ] o { ] OO. L ] (o] [ ] o ] (o] [ ]
FlangeA: @ O ® e O o ® O & e O e ® O e & O @ ® O & e O e
[ ] ® O @ O o O o O O 0O o ®« O ® O @& O e o O
[ ] [ ] ®* @ L ] ® L ] [ ] o (o] o [e] o] [e] o] o] [e]
L [FeEEy EN:H+In T [T,
g' O @€ e O e e O ® ®© O @& & O 0o o o o o o o o 0O 0o o 0
e« O @ e O o e O & e O o o 0 0o O O O o O 0o 0O O o
Beam (A) to Column (A) to
Beam to beam Column to beam to rigid support (B) to rigid support (B)
Nailing pattern 5
O 0O 0 0 0o o
0.0 O O O 0.0
Flange A: 5 66 66 o
0O O 0 0 o o o
o o @lo@ o o
Flange B: L L
O 0 0 0 0 0o o
O 0 0 0 o o
Beam to beam with
large connector
screws type SS-H
Table D46-1 Characteristic capacity timber beam to timber beam — 2 Angle Brackets

2 Angle Brackets AG922
per connection

Characteristic capacities per
connection (kN)

Slip modulus K, (kN/mm)

Number of fasteners For force
. Rk Rai3 k
Nalltllng F, E,
pattermn Flange A Flange B
CNA Connector nail 4,0x50 CNA Connector nail 4,0x50
Nailing 16 13 18,5 29,5 55 4,15
pattern 1
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Table D46-2 Characteristic capacity timber beam to rigid support — 2 Angle Brackets

2 Angle Brackets AG922 Characteristic capacities per .
per connection connection (kN) UL )
Number of fasteners Rk Rz/3 k For force F, For force Fy3
Nailing
pattern CNA Connector nail CNA Connector nail

Flange A Flange B
4,0x50 4,0x35 4,0x50 4,0x50 4,0x35 4,0x50

Nailing

16 2 x @12 Bolts 30,6 41,9 48,2 5,6 7,2 6,55
pattern 3

To table D46-2:
The bolt group must be able to resist to:
F2,d [kN]

Mxf2,d= F2,0x 27mm [KNmm]

My,F2,d = F2,4 X 70mm [KNmm]




Table D46-3
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Characteristic capacity timber column to timber beam — 2 Angle Brackets

2 Angle Brackets AG922

Characteristic capacities

Slip modulus K.,

per connection per connection (kN) (kN/mm)
Number of fasteners For force
Nailing Ri,k E
pattern | Flange A Flange B , ! :
CNA Connector nail 4,0x50 | CNA Connector nail 4,0x50
Nailing 12 13 19,5 3,18
pattern 2
Table D46-4 Characteristic capacity timber column to rigid support — 2 Angle Brackets

2 Angle Brackets AG922

Characteristic capacities

Slip modulus Kge,

per connection per connection (kN) (kN/mm)
Number of fasteners For force
Nailing R1k F
pattern Flange A Flange B ) ! .
CNA Connector nail 4,0x50 | CNA Connector nail 4,0x50
Nailing 12 2 x @12 Bolts 37,5 10,59
pattern 4
Table D46-5 Characteristic capacity timber beam to timber column — 1 Angle Bracket

1 Angle Bracket AG922

Characteristic capacities

Slip modulus K,

per connection per connection (kN) (kN/mm)
Number of fasteners For force
Nailing R1k E
pattern | Flange A | Flange B , 1 .
CNA Connector nail 4,0x50 | CNA Connector nail 4,0x50
Nailing 12 13 22,6 3,67
pattern 2

— 12 Nails @4.0x50 in Flange A

Column

13 Nails @4.0x50 in Flange B
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Table D46-6

Characteristic capacity timber beam to rigid support — 1 Angle Bracket

1 Angle Bracket AG922

Characteristic capacities
per connection (kN)

Slip modulus K., (kN/mm)

per connection
Number of fasteners For force
Nailing R1k E
pattern Flange A Flange B , 1 :
CNA Connector nail 4,0x50 | CNA Connector nail 4,0x50
Nailing 12 2 x @12 Bolts 24.8 3,71
pattern 4

Bolt factors for D46-2, D46-4 & D46-6

2 Anchors @12 in Flange B

12 Nails CNA4.0x50 in Flange A

Table D46-7
AG922 Connection with 2 Angle Brackets [ Connection with 1 Angle
(to table D46-2 & D46-4) Bracket (to table D46-6)
factor for: F Fass Fi
Kax 0,75 - 1,00
Kiat - see description 1,00

For each bolt-pair it's needed to check: Ryoit g jateral 2 Kiat X Fi.d ; Roolt,d,axial = Kax X Fiq; and also the combination.

Table D46-8  Characteristic capacity CLT timber beam to CLT timber beam — 2 Angle Bracket AG922 — Nailing pattern
4}
CLT to CLT connection | 2 angle brackets per connection
» Fasteners Characteristic capacities [kN] - CLT
Item Nailing i R R
Pattern Header Joist 1,k 2,k
Qty Type Qty Type SS-H @12x80 SS-H @12x80
Nailing
AG922 2 SS-H 2 SS-H 23 23
pattern 5

CLT density was considered as C24 - p,= 350 kg/m’
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Table D46-9  AG922 Slip modulus Kser

R: load direction

R, load direction

Configuration Nailling pattern kser [KN/mm] kser [KN/mm]
SS-H $12x80 SS-H $12x80
CLT to CLT (with SS-H screws) 5 1,42 1,57

These slip modulus are given for 1 angle bracket. In case of 2 brackets, values can be obtained by multiplying the

above by 2.
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Annex D47 — ABR10525

Product Name:

Product Material reference .
Alternative product names
Name acc. to clause I1-1
ABR10525 Steel ref. 5 -
ABR10525S Steel ref. 2 -
ABR10525S2 Steel ref. 3 -
ABR10525Z7 Steel ref. 7 -

Connector Size Range:

Dimensions [mm] Holes flange A Holes flange B
Model no.
A B C | Thickness a5 211 214 a5 214
ABR10525 | 105 | 105 | 90 25 10 2 1 14 1
Drawing:

Nailing pattern:

Nailing pattern 1 Nailing pattern 2 Nailing pattern 3 Nailing pattern 4

Flange A:

Flange B:

Beam to beam Beam to beam Beam (A) Beam (A)
Maximum nailing Minimum nailing to column (B) to steel (B) 6 mm S355
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Table D47-1 Modified characteristic capacity timber beam to timber beam — 2 Angle Brackets

P EIRE O 'L_\BR1 Lersd Modified characteristic capacity per connection (kN)
per connection
Number of fasteners Rq,k X Kmod R2/3,k X Kmod Ry/s5,x X Kmod
Nailing Load
pattern Flange A | Flange B duration CNA Connector nail
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
P 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
L 8,9 12,0 20,6 7,5 8,5 13,8 e e e
max 8,0 max 9,2 max 13,9
- 7,4:b+900 7,9-b+898 9,7-b+888
Nailing 10 14 M 102 | 138 | 236 | 86 | 97 | 158 e e e
pattern 1
max 8,8 max 10,2 max 15,6
7,7-b+898 8,2:b+896 10,3-b+885
S 11,4 15,5 26,5 9,7 10,9 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 18,9 32,4 11,8 13,4 21,7 e e e
max 11,4 max 13,3 max 20,8

b and e are in mm.
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Table D47-2 Modified characteristic capacity timber beam to timber beam — 1 Angle Bracket

Table D47-2.1

1 Angle Bracket ABR10525
per connection

Modified characteristic capacity per connection (kN)

Number of fasteners R1,k X Kmod R2/3,k X Kmod
Nailing Load

pattern duration CNA Connector nail
Flange A | Flange B

4,0x35 | 4,0x40 4,0x60 | 4,0x35 | 4,0x40 | 4,0x60
f< 25: f< 27: f< 33:

221 | 249 | 358
f+75 f+75 f+75

f>25: >27: >33:

55 66 110
f f f
f< 27: f< 29: f< 35:
244 | 276 | 404
f+75 f+75 f+75
L 3,8 4,3 6,9

>27: >29: f>35:

64 4 129
f f f
f< 20: f< 31: f< 36:
267 303 450
f+75 f+75 f+75
M
. 4,3 49 7.9
Nailing >29: >31: f>36:
8 10
pattern 1 74 88 147
f f f
f< 30: f< 32: f< 35:
290 331 496
f+75 f+75 f+75
S
4,8 5,5 8,9
>30: f>32: f>35:
83 99 159
f f f
f< 32: f< 34: f< 28:
336 386 587
f+75 f+75 f+75
5,9 6,7 10,8

>32: >34: >28:
101 | 120 | 159

f, e and b are in mm.
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Table D47-2.2

per connection

1 Angle Bracket ABR10525

Modified characteristic capacity per connection (kN)

Number of fasteners Ry k X Kmod Rs k X Kmod
Nailing Load
pattern Flange A | Flange B duration NA Connector nail
4,0x35 4,0x40 4,0x60 4,0x35 4,0x40 4,0x60
e< 26: 8,0 e< 25: 8,8 e<22: 11,3 e< 60: e< 58: e< 55:
26<e< 115: 25<es< 123: 22<es< 156: 64 77 129
211 220 254 83-e 83-e 83-e
P e e e 60<e< 2,40-b-32: | 58<e<2,24b-27: | 55<es< 1,84:b-15:
e>115: e>123: e>156: 2,8 3,2 4,7
60 72 120 e>2,40-b-32: e>2,24-b-27: e>1,84-b-15:
e-82,5 e-82,5 e-82,5 6,8-b-323 7,2:b-349 8,6-b-454
e-83 e-83 e-83
e<23:9,4 e<22: 10,3 e< 20: 13,2 e< 59: e< 57: e< 54:
23<e< 121: 22<e< 130: 20<e< 172: 75 90 150
218 228 268 83-e 83-e 83-e
L e e e 59<es< 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
70 84 140 e>2,26-b-30: e>2,11-b-26: e>1,74-b-14:
e-82,5 e-82,5 e-82,5 7,1-b-345 7,5-b-375 9,1-b-497
e-83 e-83 e-83
e<21: 10,7 e< 20: 11,7 e<19: 15,1 e< 58: e< 56: e< 53:
21<es< 128: 20<es 139: 19<ex< 146: 86 103 172
226 237 282 83-e 83-e 83-e
M e e e 58<e< 2,15-b-29: | 56<e<2,00-b-24: | 53<es< 1,66-b-12:
e>128: e>139: 146<e< 213: 3,4 3,9 5,9
Nailing 8 10 80 96 219,8 e>2,15-b-29: e>2,00-b-24: e>1,66-b-12:
pattern 1 e-82,5 e-82,5 e-32,5 7,4-b-367 7,9-b-401 9,7-b-541
e>213: e-83 e-83 e-83
159
e-82,5
e<19: 12,1 e< 19: 13,2 e< 17: 17 e< 57: e< 55: e< 53:
19<e< 135: 19<e< 147: 17<e< 125: 97 116 193
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:
e>135: e>147: 125<e< 300: 3,7 4,3 6,5
920 108 219,8 e>2,05-b-28: e>1,91-b-23: e>1,59-b-11:
e-82,5 e-82,5 e-32,5 7,7-b-388 8,2:b-428 10,3-b-585
e>300: e-83 e-83 e-83
179
e-82,5
e<17: 14,7 e< 16: 16,1 e< 16: 20,8 e< 55: e< 54: e< 52
17<e< 149: 16<e< 165: 16<e< 254: 118 141 236
247 263 325 83-e 83-e 83-e
| 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
110 132 219 e>1,90-b-26: e>1,78-b-21: e>1,49-b-8:
e-82,5 e-82,5 e-82,5 8,3-b-432 8,9-b-480 11,5b-672
e-83 e-83 e-83

f, e and b are in mm.
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Table D47-3  Characteristic capacity timber beam to timber beam — 2 Angle Bracket
2 Angle Brackets ABR10525 Characteristic capacities per connection (kN)
ti
per connection Rix Rosax Rusx
Nailing | Number of fasteners CNA Connector nail
pattern | Flange A | Flange B | 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
Nailing a4 o p4902
6 6 480 | 570 | 9,50 9,7 10,6 | 14,3 075 X0+
pattern 2 k.o mod
min e
Y
0,2
kmod
e and fin (mm); b = the width of the timber in (mm)
Table D47-4 Characteristic capacity timber beam to timber beam — 1 Angle Bracket
1 Angle Bracket ABR10525 Characteristic capacities per connection (kN)
per connection Rix Ry Rux Rs
Nailing | Number of fasteners CNA Connector nail
pattem | Flange A | Flange B | 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 z=6,6
a
” +79=<k_ O*
Nallmg 5 6 (f 3 mod 49 53 72 a a X b — y
pattern 2 Y 0,7
m f i g : kmd ’ X(e_83)
i 0.75 min ©
K >~ e
1 59 mod z
N =z
S e - 825 Koo
only for CNA4,0x60 max: 22/(e-32,5)
e and fin (mm); b = the width of the timber in (mm)
Table D47-5 Characteristic capacity timber beam to 6mm steel beam — 2 Angle Brackets
. Characteristic capacity K
2 Angle Brackets ABR10525 per connection (kN) — timber to 6 mm steel T
| [
Nalllng iTimber Beam | = i
pattern Flange A Flange B Rik i rp i
Nailing | 4, cNA4,0x60 | 4 x PDPA-75 153 | Jig |
pattern 4 [ |

E 6 mm Steel




Table D47-6
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Characteristic capacity timber beam to timber column — 1 Angle Bracket

2 Angle Brackets ABR10525
per connection

Characteristic capacity per connection (kN)

Ry k Ry k
Number of fasteners
Nailing
atiem Flange A | Flange B | CNA4,0x40 | CNA4,0x60 | CNA4,0x40 | CNA4,0x60
5 (Beam) | (Colunm)
Nailing
6 14 13,7 18,3 1,5 2,5

pattern 3

F

|

Flange B

Flange A
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Annex D48 — ABR7015/ ABR7020

Product Name:

P':Z?#:t r::?::)augzesr:“?f Alternative product names
ABR7015 Steel ref. 5 -

ABR7015S8 Steel ref. 2 -

ABR7015S2 Steel ref. 3 -

ABR7015Z Steel ref. 7 -
ABR7020 Steel ref. 5 -

ABR7020S Steel ref. 2 -

ABR7020S2 Steel ref. 3 -

ABR7020Z Steel ref. 7 -

Connector Size Range:

Dimensions [mm] Holes flange A | Holes flange B
Model no.
A B C | Thickness | @5 29 @5 a7
ABR7015 70 | 70 | 55 1,5 8 1 8 1
ABR7020 70 | 70 | 55 2,0 8 1 8 1
Drawing:




Nailing patt
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ern:

Nailing pattern 1

Flange A:

Flange B:

Table D48-1

] L]

® L
] o

o o

]
SN — S

Beam to beam

Maximum nailing

Modified characteristic capacity timber beam to timber beam — 2 Angle Brackets

per connection

2 Angle Brackets ABR7015/ ABR7020

Modified characteristic capacity per connection (kN)

Number of fasteners R1,k X Kmod R2/3,k X Kmod Ru5,k X Kmod
Nailing Load TG t "
; onnector nai
pattern Flange A | Flange B duration
4,0x35 | 4,0x40 | 4,0x35 | 4,0x40 4,0x35 4,0x40
1,5-b+277 1,8-b+302
P 3,1 3,7 4,0 4,4 e e
max 5,0 max 6,0
1,7-b+298 2,1-b+327
L 3,6 4,3 4,7 5,1 e e
max 5,8 max 7,0
3 2,0-b+319 2,4-b+352
Nailing 6 8 M 4,2 4,9 53 5,9 e €
pattern 1
max 6,7 max 8,0
2,2:-b+340 2,6:-b+378
S 4,7 5,5 6,0 6,6 e e
max 7,5 max 9,0
2,7-b+382 3,2:b+428
I 5,7 6,7 7,3 8,1 e e
max 9,2 max 11,0

b and e are in mm.
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Table D48-2

Modified characteristic capacity timber beam to timber beam — 1 Angle Bracket

1 Angle Bracket ABR7015/ ABR7020
per connection

Modified characteristic capacity per connection (kN)

Neling Number of fasteners Load R1,k X Kmod R2/3,k X Kmod R4k X Kmod Rsx X Kmod
pattern duration CNA Connector nail
Flange A | Flange B 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<e< 102: 38 45
f+60 f+60 38 46 60-e 60-e
e e 42<e< 0,71-b+21:|42<e< 0,71-b+21:
P 2,0 2,2
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 es7:7,7 e< 42: e< 42:
85 98 6<e< 115: | 7<es71: 44 52
f+60 +60 44 53 60-e 60-e
e e 42<e< 0,71-b+21:|42<e< 0,71-b+21:
L 2,3 2,6
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: e< 42:
94 110 6<es< 80: 7<e< 58: 50 60
f+60 f+60 51 61 60-e 60-e
ili 42<e< 0,71-b+21:|42<e< 0,71-b+21:
Nailing 6 8 M 27 | 29 e ©
pattern 1 e>80: e>58: 2,7 3,3
>25: >21: 35 35 e>0,71-b+21: e>0,71-b+21:
28 28 e-25 e-25 1,96-b-107 2,35-b-128
f f e-60 e-60
f< 22: f< 18: e<6: 9,1 e<7:9,9 e< 42: es< 42:
104 121 6<e< 64: 7<e< 51: 56 67
f+60 f+60 57 68 60-e 60-e
e e 42<e< 0,71-b+21:|42<e< 0,71-b+21:
S 3,0 3,3
e>64: e>51: 3,1 3,7
>22: >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<e< 50: 6<e< 48: 69 82
f+60 f+60 70 73 60-e 60-e
e e 42<e< 0,71-b+21:|42<e< 0,71-b+21:
3,7 4,0
e>50: e>48: 3,8 4,5
>18: >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:

Product Material reference Alternative product names
Name acc. to clause II-1

ACR7010 Steel ref. 1 -
ACR7012 Steel ref. 1 -
ACR7015 Steel ref. 1 -
ACR9012 Steel ref. 1 -
ACR9015 Steel ref. 1 -
ACR9020 Steel ref. 1 -
ACR10512 Steel ref. 1 -
ACR10515 Steel ref. 1 -
ACR10520 Steel ref. 1 -
ACRL10520 Steel ref. 1 -
ACR7010S Steel ref. 2 -
ACR7012S Steel ref. 2 -
ACR7015S Steel ref. 2 -
ACR9012S Steel ref. 2 -
ACR9015S Steel ref. 2 -
ACR9020S Steel ref. 2 -
ACR10512S Steel ref. 2 -
ACR10515S Steel ref. 2 -
ACR10520S Steel ref. 2 -
ACRL10520S Steel ref. 2 -
ACR7010S2 Steel ref. 3 -
ACR7012S2 Steel ref. 3 -
ACR7015S82 Steel ref. 3 -
ACR9012S2 Steel ref. 3 -
ACR9015S82 Steel ref. 3 -
ACR9020S2 Steel ref. 3 -
ACR10512S2 Steel ref. 3 -
ACR10515S2 Steel ref. 3 -
ACR10520S2 Steel ref. 3 -
ACRL10520S2 Steel ref. 3 -
ACR7010Z Steel ref. 6 -
ACR7012Z Steel ref. 6 -
ACR7015Z Steel ref. 6 -
ACR9012Z Steel ref. 6 -
ACR9015Z Steel ref. 6 -
ACR9020Z Steel ref. 6 -
ACR10512Z Steel ref. 6 -
ACR10515Z Steel ref. 6 -
ACR10520Z Steel ref. 6 -
ACRL10520Z Steel ref. 6 -
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Connector Size Range:

I, Dimensions [mm] Holes flange A Holes flange B
A B C | Thickness | @5 | ©8,5 | @11 | @11x31 | @5 | @8,5 | @11 | ©11x31
ACR7010 70 | 70 | 55 1,0 6 1 - - 6 1 - -
ACR7012 70 | 70 | 55 1,25 6 1 - - 6 1 - -
ACR7015 70 | 70 | 55 1,5 6 1 - - 6 1 - -
ACR9012 88 | 88 | 65 1,25 10 - 1 - 5 - 1 -
ACR9015 88 | 88 | 65 1,5 10 - 1 - 5 - 1 -
ACR9020 88 | 88 | 65 2,0 10 - 1 - 5 - 1 -
ACR10512 | 105 | 105 | 90 1,25 10 - 3 - 14 - 1 -
ACR10515 | 105 | 105 | 90 1,5 10 - 3 - 14 - 1 -
ACR10520 | 105 | 105 | 90 2,0 10 - 3 - 14 - 1 -
ACRL10520 | 105 | 105 | 90 2,0 10 - 2 1 14 - - 1
Drawings:

ACR105

ACRL105
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Nailing pattern:

Nailing pattern 1

Nailing pattern 2

Nailing pattern 3

Nailing pattern 4

ACR9012,

ACR9015,

ACR9020
Timber to Timber
Maximum nailing

Nailing pattern 6

ACR10512,

ACR10515,

ACRL10520
Timber to Timber
Maximum nailing

Nailing pattern 7

Flange A:
Flange B:
ACR?7010,
ACR7012,
ACR7015
Timber to Timber
Maximum nailing
Nailing pattern 5
Flange A:
Flange B:

ACR10520,
ACRL10520
Timber to rigid

ACR10520,
ACRL10520
Timber to rigid

ACR10520,
ACRL10520
Timber to rigid

ACR10520,
ACRL10520
Timber to rigid



Table D49-1
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Characteristic capacity timber to timber — 2 Angle Brackets

2 Angle Brackets per connection

Characteristic capacity per connection (kN)

Angle . CNA
Bracket MENDAE PEGET || @ ) Rix Rass.x Ras.x
ACR7010 4,0x35 2,2
ACR7012 4,0x35 3,2
4,0x35 3,9
Nailing pattern 1 2,13b+165/Kpos””
Flange A: 4 4,0x40 53 5,0 e
ACR7015 Flange B: 6 max 8,0
3,54b+200/kpog®
4,0x60 8,9 7,3 e
max 13,2
ACR9012 4,0x35 7,9
ACR9015 4,0x35 8,9
4,0x35 9,2
Nailing pattern 2 6,7b+369/k,;,m°’7
Flange A: 8 4,0x40 8.0 93 e-107
ACR9020 Flange B: 10 max 9,7
8b+343/k
4,0x60 13,3 11,9 e-107
max 14,5/kmoq” '
ACR10512 4,0x35 10,9
ACR10515 4,0x35 13,0
4,0x35 13,4
Nailing pattern 3 12,7b/k g7 +565/K g
Flange A: 10 4,0x40 10,8 14,5 e-10,7
ACR10520 Fi B: 14 0,25
ACRL10520 ange B: max 14,1/Kmoq""
15,6b/Kpoq”+556/Kmoq
4,0x60 17,9 20,3

e-10,7

max 21,2/Kmoq” '®

b and e are in mm.
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Table D49-2

Characteristic capacity timber to timber — 1 Angle Bracket

1 Angle Bracket
per connection

Characteristic capacity per connection (kN)

Rik | Raia k | Ry Rs k
Angle Naili " CNA Connector nail
Bracket alling pattern g 8 g 8
lslx|x 4,0x40 4,0x60 4,0x40 4,0x60
v ||| <
min of: min of: min of: min of:
2.4 3,1 2,5 42
Nailing pattern 1
ACR7015 271452537 L A 30 49
Flange A: 4 ’ ’ ’ ' €Kmod e Kmod 55-e 55-e
Flange B: 6
14 14 2,7b+53 4,4b+89
(€-35)kmod (e-35)Kmod € €
e= e= min of: min of: min of:
1 4,7 1 6,1 58 8,5
0,2 0,4 0,25
Nailing pattern 2 20 | 4,3/Kmod 20 6,1 Kmod Kmod
50 | 1,8/Kmoa”? | 50 | 2,6/kmod®?; 2,2/Kmog
ACR9020 4 167]47]| 6 02 0.2
Flange A: 8 75 | 1,2/Kmod” 75 | 1.8/Kmoa®? i 1,5/Kmod 77 129
Flange B: 10 100 0,8 100 [ 1,1Kmo¢®2 ; 1,0/Kmod 68-e 68-¢
125 0,5 125 10,8 0,7/ Kmog | 7,2/(Kmog” "> b-308/k0q>%°) | 8,8/(kpad™8 b-408/Kped™*®)
150 0,4 150 |0,8 . 0,6/Kmog e-68 e-68
e= e= min of: min of: min of:
1 7.2 1 9,2 8,1 11,2
0,45 0,35
Nailing pattern 3 20 7.2 20 9,2 Kmog Kmod
ACR10520 sal o |73 100 3, 4Kmod” > | 50 4,9/Kmod”>®
ACRL10520 | Flange A: 10 ' ’ 75 | 2,3/kmed®*® | 75 3,3/Kmod” 137 228
Flange B: 14 100 | 1,7/kpo®®® | 100 [2,3/kn0®® i 2,3/Kimog 85-e 85-e
125 | 1,4/Kmoa®® | 125 [ 1,9Kmoa®® ;' 1,7/Kmod | 12,8/(Kpod™” b-639/Kmod®®®) | 15,7/(Kpog®®-b-840/k pog®*®)
150 | 1,1/Kmoa®® | 150 [ 1,4/Kmoa®® 5 1,4/Kmoq 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.
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Table D49-3 Characteristic capacity timber beam to rigid support — 2 Angle Brackets

UL O e T ACR1052_0 O LA e U7 Characteristic capacity per connection (kN)
connection
Number of fasteners Rqk Ra
Nailing
CNA Connector nail
RS Flange A Flange B
4.0x35 4.0x40 4.0x50 4.0x60 4.0x75 4.0x35 4.0x40 4.0x50 4.0x60 4.0x75
Nailing
10 2 x @10 Bolts 24,1 27,6 28,5 28,5 28,5 10,8 1,7 14,2 15,1 16,0

pattern 4

Nailing 10 1 x @10 Bolt 10,1 1,7 15,0 15,0 15,0 6,0 7,0 9,0 10,5 11,7
pattern 5

Nailing | 1 @10 Bolt 2 x @10 Bolt 7.5

pattern 6 & 7 x 0 x olts ’ ) . . . .

*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).
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Annex D50 - MAXIMUS

Product Name:

Product Material reference .
Alternative product names
Name acc. to clause I1-1
MAXIMUS Steel ref. 1 -
MAXIMUSS Steel ref. 2 -
MAXIMUSS2 Steel ref. 3 -
MAXIMUSZ Steel ref. 6 -

Connector Size Range:

. . Small Large
Dimensions [mm] h
Model no. oles holes
A B Cc D Thickness @5 221
MAXIMUS 494 | 623 | 100<C<240 | 15+C+15 2,5 10 2

Drawing:
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Nailing pattern:

Nailing pattern 1 Nailing pattern 2

C b

4 x CSA5,0x50 on each side CSA5,0x50 on the bottom

Nailing pattern 3 Nailing pattern 4

1x bolt M20 or a 20 mm dowel with additional

CSAb5,0x50 on each side . .
securing pins

For a downward force, at least the fasteners shown in Nailing pattern 1, 2 and 3 shall be inserted. For an uplift force,
the fasteners shown in Nailing pattern 1, 2, 3, and 4 are required.

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 Nailing pattern 1 up to 4. Other spans or loads can be
verified by engineering judgement. The relevant moment to evaluate deflection is stated as: M=q*L?/2

Possible load distributions which have been considered:
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Figure: 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 Hc =160 mm ; Width B as vertical member (column)

The vertical member: Depth Hy = 220 mm1) for B < 139 mm
220 mm" < Hy < 340 mm for 139 < B < 159 mm
220 mm" < Hy, < 700 mm for B 2 159 mm

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

Higher depths Hy can be tolerated if a splitting reinforcement designed for at least Fx = 8,8 kN 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 qrx 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 Characteristic capacity timber beam to column — 1 MAXIMUS

Characteristic distributed load capacity
Spring stiffness* C, of
. er connector (kN/m) and a lever
Load duration the connection for a el ( )
arm L=1200mm
downward force (kNm) ,
downward uplift
P 43
L 43
M 48 7,02 -2,60
S 67
| 85

’)C(I> 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:

Product Material reference .
Alternative product names
Name acc. to clause I1-1
AT2 Steel ref. 1 -
AT2S Steel ref. 2 -
AT2S2 Steel ref. 3 -
AT2Z Steel ref. 6 -

Connector Size Range:

Dimensions [mm] Holes flange A Holes flange B

Modelno. |"A T 'B | ¢ [ Thickness| @5 | @ox17 | @5 | @10

AT2 53 | 53 | 103 1,0 4 1 6 1
Drawing:

Option 2 (e}

Nailing pattern:

Nailing pattern 1 Nailing pattern 2

Flange A:

Flange B:

Beam to beam Beam (A) to rigid (B)
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Table D51-1 Characteristic capacity timber beam to timber beam — 2 Angle Brackets
2auele Bracke.ts (IS Characteristic capacity per connection (kN)
connection
. Number of nails R1k Ry/3
Nailing J - t - ;
pattern | Flange A | Flange B onnector nal
4,0x35 4,0x35
Nailing 4 6 53 11,1
pattern 1
Table D51-2 Characteristic capacity timber beam to rigid — 2 Angle Brackets

2 Angle Brackets AT2 per Characteristic capacity per connection (kN)

connection

. Number of nails Rqk Ry k
Nailing : T t - b
pattern | Flange A| Flange B onnector nal

4,0x35 4,0x35
Nailing 4 1 x @8 Bolt 45 8,0
pattern 2
2 Angle Brackets AT2 per connection

factor for: Fy Fas Fass,polt 1 Fa/5,001t 2

Kax 0,62 0,35 - -

Kiat - 0,50 - -

For each bolt it's needed to check: Ryt g iateral 2 Kiat X Fi g ; Rooit,d,axial 2 Kax X Fi.q; @and also the combination.
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Annex D52 — ABR865

Product Name:

P;"oduct Material reference Alternative product names
ame acc. to clause II-1
ABR865 Steel ref. 1 -
ABR865S Steel ref. 2 -
ABR865S2 Steel ref. 3 -
ABR865Z Steel ref. 6 -

Connector Size Range:

Dimensions [mm)] Holes flange A | Holes flange B
Modelno. 1o T B | ¢ [ Thickness 29 29
ABR865 65 | 80 | 120 3,0 3 3

Drawing:




Page 333 of 407 of European Technical Assessment no. ETA-06/0106, issued on 2020-01-29.

Nailing pattern:

Nailing pattern 1

o (2 o

Flange A:

Flange B: \@J

Biunu=smmny
@ optional holes

Timber to Timber
(The optional holes are only
for constructive using.)

max. ~ 10

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 gap up to 10 mm allowed.

Table D52-1 Characteristic capacity timber to timber, Load direction F1 — 1 Angle Bracket

1 Angle Bracket ABR865 per Characteristic capacity per connection (kN)
connection R4 = min[table value; 8,48/kmoq]
Nailing chaéz’:::ivstics SEE R
pattern
Screw: Rac (KN) 4 45 5 5 6 6,5 7 7,5 8 8,5 9
4 59 X 6.1 6.1 6.1 X 6.1 6.1 6.1 6.1 X
4,5 6,2 6,7 6,8 6,8 6,8 6.8 6,8 6,8 6.8 6,8 6.8
5 6,5 7.0 7.4 76 76 76 76 76 76 76 76
55 6,7 7.2 7.7 8.1 8.4 8.4 8.4 8.4 8.4 8.4 8.4
N 6 6,8 7.4 8,0 8,5 8,9 9,1 9,1 9,1 9,1 9,1 9,1
Nailing 6.5 7.0 7.6 82 87 92 96 99 99 99 99 99
pattem 1 7 71 7.8 8.4 9.0 95 9.9 104 10,6 10,6 10,6 10,6
_ 75 7.2 7.9 8,6 9,2 9,7 10,2 10,7 1 1.4 1.4 1.4
Flange A 2 8 73 8,0 8,7 9,3 9,9 10,5 11,0 11,4 11,8 12,2 12,2
Flange B: 2 85 7.4 81 8.8 9,5 10,1 10,7 1,2 .7 12,2 12,6 12,9
9 74 8.2 8.9 9.6 10,3 10,9 1.4 12,0 12,4 12,9 13,3
95 75 8.3 9,0 9,7 10,4 11,0 .6 12,2 12,7 13,2 13,6
10 75 83 9.1 9.8 10,5 1,2 1,8 12,4 12,9 13,5 13,9
10,5 76 8.4 9,2 9,9 10,6 1,3 12,0 12,6 13,2 13,7 141




Page 334 of 407 of European Technical Assessment no. ETA-06/0106, issued on 2020-01-29.

Table D52-2 Characteristic capacity timber to timber, Load direction F2 — 1 Angle Bracket

1 Angle Bracket ABR865 per Characteristic capacity per connection (kN)
connection Rax
Nailing charzgtr::ivstics S R ()
pattern
Screw: Ray k (KN) 4 4,5 5 5 6 6,5 7 7,5 8 8,5 9
4 5,96 6,51 7,01 7,47 7,88 8,25 8,25 8,25 8,25 8,3 8,3
45 6,11 6,71 7,26 7,77 8,23 8,25
5 6,23 6,86 7,45 8,01 8,25
55 6,32 6,98 7,61 8,20
- 6 6,39 7,07 7,73 8,25
Nailing 6.5 6,44 7.15 7.83
pattern 1 7 6,49 7.21 7.91
75 6,53 7,27 7,98
Flange A: 2 8 6,56 7,31 8,04
Flange B: 2 85 6,58 7,35 8,09
9 6,61 7,38 8,13
9,5 6,63 7,40 8,17
10 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 Riatk for the lateral (shear) capacity and
Raxk for the axial (tension) capacity.

For blank cells are no higher values given as the last filled cell before in the same column.

The values for characteristic capacities of the fastener with Riatk=4,75 kN and Raxx=7,04 kN are for connection as
described following with using screws 8,0x120 ASSY Kombi 3.0 according to ETA 11/0190:
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a) 16 b) 16
screw 8x120 screw 8x120

- chipboard chlpboard
X cement chipboard
Jt : cement chipboard Jt .

=] i A

|

timber C24, width =80mm timber C24, width =80mm
7 40 40 40 40
3 — = 2 —

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.
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Annex D53 - ACFET200 & ACFET200PP

Product Name:

Product Name L [ RLERE Alternative product names
acc. to clause II-1

ACFET200 Steel ref. 1 -
ACFET200PP Steel ref. 1 -
ACFET200S Steel ref. 2 -
ACFET200PPS Steel ref. 2 -
ACFET200S2 Steel ref. 3 -
ACFET200PPS2 Steel ref. 3 -
ACFET200Zz Steel ref. 6 -
ACFET200PPZ Steel ref. 6 -

Connector Size Range:

Dimensions [mm] Holes flange A | Holes flange B
Model no.
A B Cc Thickness 212 a5
ACFET200 49 100 | 200 4,0 1 5
ACFET200PP 78 102 | 200 4,0 1 5
Drawings:

ACFET200 ACFET200PP
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Table D53-1 Characteristic capacity timber to rigid — 1 Angle Bracket

1 Angle Bracket ACFET200

or Characteristic capacity

ACFET200PP e e (L] Vertical displacement (mm)
Nailing
1 M10 Concrete Screw/Bolt Gk = 185 KNmm / (e-5 mm) Uit = G x (e-5 mm)2 / 2400

The concrete screw/bolt is subjected to a shear force of F,, = G, and a tension force of F,, = G, * e/ 30
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Annex D54 — ANP

Product Name:

Product Material reference .
Alternative product names
Name acc. to clause I1-1
ANP---- Steel ref. 1 -
ANP----S Steel ref. 2 -
ANP----S2 Steel ref. 3 -
ANP---Z Steel ref. 6 -

Connector Size Range:

Model no. Dimensions [mm] Holes flange A | Holes flange B
A B C | Thickness a5 g5
ANF 20 10 10 100 | 100 | 100 | 100 | 20 25 23
wemoon o | B w |
mggglglggg 100 | 100 | 60 52 13 13
b 2088100 | %0 | @ [0 | 27 18 19
wriw | T % | |
NP 208800 | 80 | 8 | €0 52 10 10
werrn o e 2 | w
b aoaeso | o | @ | @ [ 35 i »
wrre LT T B
mbacaes | | @ | % [ 35 6 .
AN 20 100 100 | 90 | 200 | 100 | 2 5 23
AR R
b 20s0e0 | | & | s [ 33 7 .

Drawing:
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Nailing pattern:

The nail pattern for the product range “ANP20---“ is equal to “ANP25---“ see below:

Nailing pattern 1

Nailing pattern 2

Nailing pattern 3

® O e O o
e O e O
® O e O o
o 0O O o
Flange c o o o o *°
A. * O e
) c 0 0O O ® O
® O
® O @ O ¢ ® O e
X o X
e O e O o o0
o O
X o X o X
o O O o e O e
® O @
® O
® O
® O e O e
® O o
Flange ¢ ° e
B: e O & O o
® O e O
o ¢ O 0 ©
ANP 2510 20 100 ANP 25 6 10 60 ANP 25 4 6 60
Column (A) to Beam (B)
+ Only: Beam (A) to
Beam (A) to beam (B) beam (B)
(With additional nails marked with cross
in the 2" line next to the bending line)
Nailing pattern 4 Nailing pattern 5 Nailing pattern 6
® O e O o ® O e O ® O o
® O e O ®e O o ® O
Flange A: e 0 e 0 o e 0 e O e o o
X o X o X o X X o
O O O O o o O O o o O O
® O e O e ® O e O ® O o
® O e O ® O o ® O
Flange B ® O e O e e O e O e O o
O O O o o O O o O
0O O O o o o O O ©o o O O

ANP 2510 10 100 ANP 2510 10 80 ANP 25 10 10 60
Column (A) to Beam (B)

+
Beam (A) to beam (B)

(With additional nails marked with cross
in the 2" line next to the bending line)
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Nailing pattern 7 Nailing pattern 8 Nailing pattern 9

e 0 @ O e O o P
Flange A: ® O e O o ® O e O e O e
X o X o X o X X o
O O O O o o O O ©o o O o
e O e O o e 0 e O e o o
® O e O e O e ® O
Flange B:
e O e O o e 0 o O e O o
o o o o o o o °o o
ANP 25 8 8 100 ANP 25 8 8 80 ANP 25 8 8 60
Column (A) to Beam (B)
+
Beam (A) to beam (B)
(With additional nails marked with cross
in the 2" line next to the bending line)
Nailing pattern 10 Nailing pattern 11 Nailing pattern 12
® O e O [ ] ® O @& O ® O o
Flange A: e O e © e O e e O
o o o 0o o o o o o o o o
e 0 e O o e 0o e O e 0 o
Flange B: e O ® O e O e e ©
) o O O o o o O ©o o© o © ©
ANP 25 6 6 100 ANP 25 6 6 80 ANP 25 6 6 60

Beam (A) to Beam (B)

Nailing pattern 13

ANP 256 6 50

Info: ANP 25 6 6 40 no values have been determined for this reference because of the minor nail distances.
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Table D54-1

Characteristic capacity timber column to timber beam — 2 Angle Brackets

2 Angle Brackets ANP per connection

Characteristic capacity per connection (kN)

Model No. Nailing pattern Number of Fasteners Ri Rera
column beam CNA 4.0x40 | CNA 4.0x50 | CNA 4.0x60 | CNA 4.0x40 | CNA 4.0x50 [ CNA 4.0x60
ANP 25 10 10 100 Nailing pattem 4 8 8 6,48 8,30 9,64 9,56 11,80 12,96
ANP 25 10 10 80 Nailing pattern 5 6 6 5,46 6,50 7,16 5,96 7,38 8,16
ANP 25 10 10 60 Nailing pattern 6 5 5 3,88 4,96 6,04 4,90 6,06 6,68
ANP 25 8 8 100 Nailing pattern 7 5 8 6,44 8,14 9,74 7,26 8,90 9,66
ANP 25 8 8 80 Nailing pattern 8 4 6 5,34 6,60 7,26 5,14 6,42 7,02
ANP 25 8 8 60 Nailing pattemn 9 3 5 3,88 4,90 5,92 3,16 3,88 4,22
ANP 25 10 20 100 Nailing pattern 1 13 10 7,18 9,56 11,96 11,20 13,74 14,92
ANP 256 10 60 Nailing pattemn 2 4 5 3,94 5,26 6,58 3,08 3,78 4,10
ANP 20 10 10 100 Nailing pattern 4 8 8 5,84 6,70 7,60 8,06 9,62 10,40
ANP 20 10 10 80 Nailing pattern 5 6 6 4,26 4,80 5,40 5,00 6,00 6,52
ANP 20 10 10 60 Nailing pattemn 6 5 5 3,66 4,38 5,00 4,12 4,94 5,34
ANP 20 8 8 100 Nailing pattemn 7 5 8 5,84 6,70 7,60 6,16 7,48 8,28
ANP 20 8 8 80 Nailing pattem 8 4 6 4,26 4,80 5,40 4,30 5,22 5,74
ANP 20 8 8 60 Nailing pattemn 9 3 5 3,54 4,38 5,00 2,62 3,20 3,58
ANP 20 10 20 100 Nailing pattern 1 13 10 5,52 6,20 6,96 9,20 11,16 11,88
ANP 20 6 10 60 Nailing pattemn 2 4 5 3,60 4,40 5,10 1,90 2,32 2,46
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Table D54-2

Characteristic capacity timber beam to timber beam — 2 Angle Brackets

2 Angle Brackets ANP per connection

Characteristic capacity per connection (kN)

Number of Fasteners

Rk

Ra/3

Model No. Nailing pattern
column beam CNA 4.0x40 | CNA 4.0x50 | CNA 4.0x60 | CNA 4.0x40 | CNA 4.0x50 | CNA 4.0x60
ANP 25 10 10 100 Nailing pattern 4 10 8 6,48 8,30 9,64 11,02 13,64 15,00
ANP 25 10 10 80 Nailing pattern 5 8 8 5,46 6,50 7,16 7,76 9,64 10,60
ANP 25 10 10 60 Nailing pattern 6 6 5 3,88 4,96 6,04 5,86 7,22 7,88
ANP 25 8 8 100 Nailing pattern 7 7 8 6,44 8,14 9,74 9,20 11,46 12,70
ANP 25 8 8 80 Nailing pattern 8 6 6 5,34 6,60 7,26 7,28 8,98 9,90
ANP 25 8 8 60 Nailing pattern 9 4 5 3,88 4,90 5,92 3,96 4,94 5,54
ANP 256 6 100 Nailing pattern 10 5 5 5,90 7,84 9,26 7,96 9,94 11,06
ANP 256 6 80 Nailing pattern 11 4 4 5,12 6,28 7,42 6,02 7,50 8,42
ANP 25 6 6 60 Nailing pattern 12 3 3 3,60 4,80 5,70 3,38 4,20 4,68
ANP 256 6 50 Nailing pattern 13 2 2 2,82 3,40 3,96 2,88 3,58 3,96
ANP 25 10 20 100 Nailing pattern 1 16 10 7,18 9,56 11,96 13,14 16,14 17,52
ANP 25 6 10 60 Nailing pattern 2 6 5 3,94 5,26 6,58 5,74 7,10 7,70
ANP 256 10 60 Nailing pattern 2 3 3 3,48 4,64 5,80 3,74 4,68 5,32
ANP 20 10 10 100 Nailing pattern 4 10 8 5,84 6,70 7,60 8,06 9,62 10,40
ANP 20 10 10 80 Nailing pattern 5 8 8 4,26 4,80 5,40 5,00 6,00 6,52
ANP 20 10 10 60 Nailing pattern 6 6 5 3,66 4,38 5,00 4,94 5,88 6,30
ANP 20 8 8 100 Nailing pattern 7 7 8 5,84 6,70 7,60 7,72 7,28 10,08
ANP 20 8 8 80 Nailing pattern 8 6 6 4,26 4,80 5,40 6,00 7,10 7,58
ANP 20 8 8 60 Nailing pattern 9 4 5 3,56 4,38 5,00 3,32 4,02 4,42
ANP 20 6 6 100 Nailing pattern 10 5 5 5,44 6,90 8,40 6,26 7,42 7,92
ANP 20 6 6 80 Nailing pattern 11 4 4 4,40 5,54 6,40 4,74 5,64 6,02
ANP 20 6 6 60 Nailing pattern 12 3 3 3,34 4,22 5,16 2,76 3,28 3,50
ANP 20 6 6 50 Nailing pattern 13 2 2 2,32 2,90 3,50 2,42 2,90 3,18
ANP 20 10 20 100 Nailing pattern 1 16 10 5,62 6,20 6,96 9,24 11,22 11,92
ANP 20 6 10 60 Nailing pattern 2 6 5 3,60 4,40 5,10 4,44 5,38 5,72
ANP 20 6 10 60 Nailing pattern 2 3 3 3,50 4,38 5,22 2,58 3,14 3,34
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Annex D55 — A-brackets

Product Name:

Product Material reference Alternative product names
Name acc. to clause II-1
A21 Steel ref. 4, G90 -
A23 Steel ref. 4, G90 -
A33 Steel ref. 4, G90 -
A88 Steel ref. 4, G90 -
A21S Steel ref. 2 -
A23S Steel ref. 2 -
A33S Steel ref. 2 -
A88S Steel ref. 2 -
A21S2 Steel ref. 3 -
A23S2 Steel ref. 3 -
A33S2 Steel ref. 3 -
A88S2 Steel ref. 3 -

Connector Size Range:

Model no. Dimensions [mm] Holes flange A Holes flange B
A B C Thickness o4 24,34 | 9111 o4 24,34 | @111
A21 38 50,8 35 1,2 - 2 - - 2 -
A23 38 50,8 70 1,2 - 4 - - 4 -
A33 74,6 77,8 38 2,5 4 - - 4 - -
A88 203,2 | 203,2 51 2,5 4 - 3 4 - 3
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Drawings:

A33 A88
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Nailing pattern:

Nailing pattern 1 Nailing pattern 2 Nailing pattern 3 Nailing pattern 4
»
»
Q
L]
Flange A:
O
[ ]
. ®
O
. ° . s °*
® [ ] ®
° ) L)
o ° ° s ¥
O
° L ]
L]
Flange B: O
L ]
Q
»
»
A21 A23 A33 A88
Beam to beam or Beam to beam or Beam to beam or Beam to beam or
Column to beam Column to beam Column to beam Column to beam

Full nailing Full nailing Full nailing Full nailing



Page 346 of 407 of European Technical Assessment no. ETA-06/0106, issued on 2020-01-29.

Characteristic Capacities under vertically upward load (F1)
For the types A21 and A23 the following formula needs to be used:
Therefore the values R1x are stated in the table below.

For the types A33 and A88 the following formula needs to be used:
The values R1k + power + Rksteel are stated in Table D55-1 below.

Characteristic Capacities under horizontal load (F2/3)
For Fzs-horizontal force the following formula needs to be used:
The values Rz are stated in Table D55-1 below.

Characteristic Capacities under horizontal load (F4/5)
For Fas5-horizontal force the following formula needs to be used:
The values for R4s5x connected with 2 angle brackets and

for Rax / Rsx connected with 1 angle bracket are stated in Table D55-1 below.

Supported Memer with a minimum width b&=60mm.

The load capacities Rax are split in two; with and without rotation of purlin.

Table D55-1

kmod
Rl,d - Rl,k % 1,3

. Rl,k
R = min

k
mOd . Rk,steel

1’ d ( kmod )power

2

L3 L3

Ryi3,a=Rars 3

mod

mod

Rays.a=Rars i3

Characteristic capacity timber beam to timber beam or timber column to timber beam — 1 Angle

Bracket

1 Angle Bracket A
with min b; = 60 mm per connection

Characteristic capacity per connection (kN)

Model No.

Nailing pattern

Number of Fasteners

Ry "

Flange A

Flange B

N3.75x30

N3.75x75 2

Power

Rk. steel

)

;
R2/3

N3.75x30

N3.75x75

A21

Nailing pattern 1

2

2

0,24

0,35

A23

Nailing pattern 2

4

4

0,48

1,09

A33

Nailing pattern 3

4

4

1,15

0,25

1,04

2,30

A88

Nailing pattern 4

4

4

0,57

1

0,57

2,16

) Characteristic Capacities have been determined in accordance w ith EN14358 and are based on C24 timber
2) The Characteristic Capacities R1,k and R4/5,k connected w ith smooth shank nails N3.75x75 shall only be used for short load durations!
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Table D55-2  Characteristic capacity timber beam to timber beam or timber column to timber beam — 1 Angle
Bracket
1 Angle Bracket A . . .
) T P ) (00 o oo o Characteristic capacity per connection (kN)
Number of Fasteners Ry " Rs "
Model No. | Nailing N3.75x30 N3.75x75 2 N3.75x30 N3.75x75 2
pefem Flange A | Flange B without without
e (mm) [with rotation N——E (mm) [with rotation rotation | © (mm) (kN) e (mm) (kN)
50 | 0.066 / Kmog 50 0,23
Nailin
A21 patt emg1 2 2 100 [0.033/ Kkmog| 0.92 - - - 100 0,13 - -
150 0.022 / Kinog 150 0,08
50 | 0.131/ Kpog 50 0,46
Nailin
A23 patt eng 4 4 100 [0.066/ kpog| 1,70 - - - 100 0,25 - -
150 0.044 / Ko 150 0,17
50 0.28 / Kmog 50 1.0/ Kmog *°
asz | Nailing 4 4 2,00
pattemn 3 - - - 100 | 0.14/ Kpog , - - 100 0,70
150 0.10 / Kmod 150 0,47
50 0,34 50 0.57 / Kmog
Nailing 05
A88 pattern 4 4 4 - B - 100 0.20 / Kmod 2,60 - - 100 0.55/ Kmod -
150 0.13 / Kmod 150 0,47

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

2 The Characteristic Capacities R, ,

and R, ;, connected w ith smooth shank nails N3.75x75 shall only be used for short load durations!

Table D55-3  Characteristic capacity timber beam to timber beam or timber column to timber beam — 2 Angle
Brackets
2 Angle Brackets A per connection Characteristic capacity per connection (kN)
Number of Fasteners Ryss i "
. 2)
Model No. N;Ith;rg N3.75x30 N3.75x75
P Flange A | Flange B
e (mm) (kN) e (mm) (kN)
3 50 1,15
A21 Nailing 2 2 100 1,05 - -
pattern 1
150 1,00
3 50 2,15
A23 Nailing 4 4 100 195 - -
pattern 2
150 1,85
3 50 2,95
A33 Nailing 4 4 ) ) 100 2.70
pattern 3
150 2,47
y 50 3,20
A88 Nailing 4 4 ) ) 100 315
pattern 4
150 3,10

1) Characteristic Capacities have been determined in accordance w ith EN14358 and are based on C24 timber
2) The Characteristic Capacities R, and R, connected w ith smooth shank nails N3.75x75 shall only be used for short load durations!
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Annex D56 — ABR98 & ABRL98

Product Name:

Product Material reference Alternative product names
Name acc. to clause II-1
ABR98 Steel ref. 1 -
ABRL98 Steel ref. 1 -
ABR98S Steel ref. 2 -
ABRL98S Steel ref. 2 -
ABR98S2 Steel ref. 3 -
ABRL98S2 Steel ref. 3 -
ABR98Z Steel ref. 6 -
ABRL98Z Steel ref. 6 -

Connector Size Range:

Dimensions [mm]

Holes flange A

Holes flange B

Model no.
. Oblong
A B (o3 Thickness @25 213 40x13 a5 213
ABR98 98 | 98 88 3,0 10 3 0 12 3
ABRL98 98 | 98 88 3,0 10 2 1 12 3
Drawings:

4 Dimples (optional)
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Nailing pattern:

Nailing pattern 1 Nailing pattern 2 Nailing pattern 3

Flange A: e o_o0 e e o __o o o o0 o
OQO OQO OQO

o o e o o O o O
Flange B:
e (O o e (O o o O o
o (o] [ ) [ ] o o
Beam to beam Beam to beam Rigid to rigid
Minimum nailing Maximum nailing ABR98 & ABRL98

ABR98 & ABRL98 ABR98 & ABRL98
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Table D56-1 Characteristic capacity beam to beam — 2 Angle Brackets

2 Angle Brackets ABR9S or Characteristic capacity (kN) per connection
ABRL98 per connection
P F1k Fa/3k Fask
o Number of fasteners CNA Connector Nail 4,0 x {
Nailing
e
pattem | £1onge A | Flange B | 35 | 40 | 50 | 60 | 35 | 40 | 50 | 60 mmy| 3 | 40 | 50 | €0
50 11,2 (125 |1 14,2 | 14,7
Nailing
4 6 59 7 9 10,8 6 6,9 8,8 9,7 100 [ 106 |1 11,8 | 13,3 | 13,6
pattern 1
150 (10,4 | 11,51 12,9 | 13,1
50 149|155 (16,5 | 17,1
Nailing 10 12 98 | 11,8157 197121137 175|198 100 | 136 [ 139 [ 144 | 149
pattern 2
150 | 13,1 113,3 | 13,7 14

1) Minimum width of timber member bt = 60 mm

Regarding Fa3 — other fasteners may be used using the following formula and factors. Alternatively, the values from
above table can be reduced accordingly:

1
2 2
1 1 = =
+ Factor Nailing Nailing
. klatAv x RlatAk kaxAv x RaxAk pattern 1 pattem 2
R,/;, =min 7 Kiatv 2,1 4,3
5 3 Kax.v 41,3 30,7
( 1 J J{ 1 J Kiath 2.9 5.4
klat.h x Rlal.k kax.h X Rax.k kax.h 6,2 13,3

Table D56-2: Characteristic capacity timber beam to rigid support — 2 Angle Brackets

2 Angle Brackets ABR98 or ABRL98 per Characteristic capacity (kN)
connection per connection

Number of fasteners
Nailing pattern R1,k
Flange A Flange B

Nailing pattern 3 | 1 M12 Bolt | 2 M12 Bolts? 17,3

1) kmod =1,0 for all load durations.
2) For each bolt it must be checked that: Rooltaxd = 0,5 X F1,4
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Annex D57 — AB105/513

Product Name:

P;"oduct Material reference Alternative product names
ame acc. to clause II-1

AB105/513 Steel ref. 1 -

AB105/513S Steel ref. 2 -
AB105/513S2 Steel ref. 3 -

AB105/513Z Steel ref. 6 -

Connector Size Range:

Dimensions [mm] Holes flange A | Holes flange B
Model no.
A B C | Thickness | @5 213 a5 213
AB105/513 | 105 | 105 | 90 3,0 14 3 14 2
Drawings:

AB105/513

Washer

Nailing pattern:

Nailing pattern 1

o [=]
LN @I
e0 e O
Flange A: o . o
o [¢]
O O
—_— Washer
o [} cl/7
[+] o
o . o
Flange B: ° o
o o
0 o

Beam (A) to rigid (B)
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Table D57-1 Characteristic capacity timber beam to rigid — 1 Angle Bracket

1 Angle Bracket ABR105/513 per connection Characterlstlc_ capacity
per connection (kN)
Number of Fasteners Ry x
Nailing pattern Installation CNA4,0xI or CSA5,0xI|
Flange A Flange B
min. of
5 nails @ 4,0 Normal ' | n xRk 10,1/Kmod
Nailing pattern 1 1 bolt @12mm

or 5 CSA5,0 x| Special ¥ | N X Riaxx0,8 | 10,1/Knmog

1) Normal = spacing of nails accoding to EN 1995-1-1
2) Special = spacing of nails according to figure below

The washer with t = 8 mm has to fulfil the minimum requirement: steel with fyx = 235 N/mm?

—
M

nails for fixina nails for fixing
the angle bracket the cipbaord
/
e
__ IR
&
‘ ‘ i
With:
n= number of nails
Riatk = characteristic lateral Load-carrying capacity of one connector nail / screw

It is to check additionally for the anchorage: Reooitaxd = F1,4x 1,47
With:

Rboit,ax,d = the axial design capacity of the anchor / bolt
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Annex D58 — ABR255

Product Name:

P{:;crl::t r::_e:flc:::?sr:“?f Alternative product names
ABR255 Steel ref. 1 -

ABR255S Steel ref. 2 -

ABR255S2 Steel ref. 3 -

ABR255Z2 Steel ref. 6 -

Connector Size Range:

Dimensions [mm] Holes flange A | Holes flange B
Model no.
B (3 Thickness | 95 214 @5 214
ABR255 120 | 100 | 255 3,0 52 2 41 4

Drawing:
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attern:

Nailin

Nailing pattern 2

Nailing pattern 1

30 Nails

23 Nails

2 Bolts

o O e e
e O @& @ o

o (o e

O @ C e o

e O & o o
o e o e

e O @& @ o

o e 0 e @
o (Do e
e 0 e o @
oc e o @

®e & O O

e & O o

*eOO
e o 0 o
e 0o 0 e
e 0 0 o
e 0 0 @

JOR RO

e & O o

® & O O

52 Nails

41 Nails
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Nailing pattern 4
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Nailing pattern 10
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Characteristic Capacities:

The values Rikfor 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.

Table D58-1: Characteristic capacity beam to beam — 1 Angle Bracket F1

1 Angle Bracket ABR255 per Characteristic capacity (kN) per connection
connection R
1,k
Nailing | Number of fasteners CNA Connector Nails CSA Connector Screws
pattem | £iange A | Flange B 4,0x35 4,0x40 4,0x50 4,0x60 5,0x35 5,0x40 5,0x50
min of: min of; min of: min of: min of: min of:
Nailing
pattem 1 | 02 A 14004 | 16Kno™04 | 19,5/Kkng04 | 22,5K0s0.4 | 28?04 | 34,5kpu0,4 | 236/Kmod
23,6/Kumed 23,6/Kpmoq 23,6/Kmoq 23,6/Kmog 23,6/Krnod 23,6/Kpmoq
min of: min of; min of: min of: min of: min of:
Nailing
pattern 2 30 23 12,2/Kmoc®0,4 | 13,7/Knog™0,4 | 16,5/Kmoq™0,4 | 19,5/Kmed™0,4 | 23,8/Kmoq™0,4 28K, 0,4 23,6/Kmog
23,6/Kumeq 23,6/Kpmoq 23,6/Kmoq 23,6/Kmog 23,6/Kmod 23,6/Kpmoq
min of: min of: min of: min of: min of: min of: min of:
Nailing 17 17
pattern 3 10,2/Kmod™0,4 | 11,2/kno™0,4 | 13,1/Koq”0,4 | 15/Knod™0,4 | 18,3/knog™0.4 | 22,3/Kmos™0,4 | 27,2/koi™0,4
26,2/Kinog 26,2/Kinog 26,2/Koq 26,2/Koq 26,2/Kinog 26,2/Kinog 26,2/Koa
min of: min of:
Nailing 24 21
pattern 4 ) ) 15,6/Kmoc”0,4 | 18,1/Knoe0,4 - - -
26,2/Koq 26,2/Kog
Nailing
- - - - - - 23,6/k
pattern 5 46 41 mod

In case of nailing pattern 4 and fastener CNA4,0x60 , the same capacities are also valid for an installation
with an underlay below the ABR255 flange B. The material is Vibradyn S750 to $1500 (SIT750-100-6 to
SIT1500-100-6) with a thickness of 6 mm.

Below the CLT element, which is fixed with flange A, it’s also an underlay up to a thickness of 12,5mm
possible.

CLT elements

flange A

flange B

underlay t=6mm
SIT750 to SIT1500

underlay up to t=12,5mm
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Table D58-2: Characteristic capacity beam to beam — 1 Angle Bracket Fos

1 Angle Bracket ABR255 per Characteristic capacity (kN) per connection
connection R
2/3,k

Nailing | Number of fasteners CNA Connector Nails CSA Connector Screws
pattemn | rlange A | Flange B| 4,0x35 4,0x40 4,0x50 4,0x60 5,0x35 5,0x40 5,0x50
Nailing 52 41 335 37.0 459 505 416 52.6 58.6
pattern 1

Nailing 30 23 274 30.5 38.0 42.1 34.8 438 48.1
pattern 2

Nailing 17 17 155 17.0 20.9 22.9 182 23.0 26.1
pattern 3

Na|||ng 24 21 - - 28,6 31,4 - - B
pattern 4

Nailing
pattern 5 46 M ) ) ) - - - o
Nailing 32 21 - - 36,1 39.2 - - -
pattern 6

In case of nailing pattern 4 and fastener CNA4,0x60 , the same capacities are also valid for an installation
with an underlay below the ABR255 flange B. The material is Vibradyn S750 to $1500 (SIT750-100-6 to

SIT1500-100-6) with a thickness of 6 mm.

Below the CLT element, which is fixed with flange A, it’s also an underlay up to a thickness of 12,5mm

possible.

underlay t=6mm

flange A

flange B

SIT750 to SIT1500

CLT elements

underlay up to t=12,5mm




Table D58-3: Characteristic capacity beam to beam — 1 Angle Bracket F4
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1 Angle Bracket ABR255 per Characteristic capacity (kN) per connection
connection Ra
Nailing Mumber of fasteners CHA Connector Mails CSA Connector Screws
pattemn | Flange A | Flange B|  4.0x35 4.0x40 4,0x50 4,0xA0 5.0x35 5.0x40 5.0x50
min of: min of: min of:
Mailing
pattern 1 52 41 125 149 182 211 29 Mg 0.5 | 29 4k "0.5 | 29 Ak "0.5
251 28.9 36.4
min of; min of; min of:
Nailing
pattern 2 30 23 122 128 169 195 29 Mg 0.5 | 29 4k "0.5 | 29 Ak "0.5
224 26.9 324
Nailing 17 17 8.3 95 117 135 15.9 19.2 234
pattern 3
Mailing
pattern 4 24 21 - - 15.9 18.3 - - -
min of:
Mailing
pattern & 46 41 ) ) ) ) ) ) 2041005
Y

Table D58-4: Characteristic capacity beam to beam — 1 Angle Bracket F5

1 Angle Bracket ABR255 per Characteristic capacity (kN) per connection
connection Rs.x
Nailing | Mumber of fasteners CNA Connector Mails CSA Connector Screws
Pattem | Flange A | Flange B|  4.0x35 4.0x40 4.0x50 4 0x60 5,0x35 5,040 5, 0x50
min of: min of: min of:
Nailing 52 41 1340k 13,41k 13.40k 13.4/k
pattern 1 14304 | 15 Tlknea"0.4 | 18.8/kpg"0.4 e e e e
134K 13 4kma 13 4lkmeq
min of: min of: min of: min of: min of:
Mailing
pattern 2 30 23 15 136 18.0 220 253 12,0/ 139K
13.9/Kmoa 13.9/Kmoa 13.9/Kmoq 13.9/Kmpq 13.9/Kmoa
min of: min of: min of: min of: min of: min of: min of.
Mailing
pattem3 | 17 17 42 47 55 57 6.0 5.4 5.9
11.2/Kea 1. 2/Kemea 1. 2/kmeq 11.2/knq 11. 20K 11. 2/Kmea 11, 2/Kmeq
min of:
Nailing 24 21 - - 10.B/kpc0.3 - - -
pattern 4 R 12 T 0.3
12.8/Kmaa
Mailing
pattern 5 46 41 12,4/
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Table D58-5: Characteristic capacity beam to rigid support — 1 Angle Bracket F1

connection

1 Angle Bracket ABR255 per

Characteristic capacity (kN) per connection

Ry«
Nailing | Number of fasteners CNA Connector Nails CSA Connector Screws
pattern | cange A | Flange B 4,0x35 4,0x40 4,0x50 4,0x60 5,0x35 5,0x40 5,0x50
min of: min of: min of: min of: min of: min of: min of:
Nailing 52 2x M12
pattern 1 Bolts 36.8 433 56,7 679 723 92,5 109.8
22/K, s 22K, 22/K, oy 22/, 22 Koy 22/K, 0y 22K,
min of: min of: min of: min of: min of: min of: min of:
Nailing 20 2x M12
pattern 2 Bolts 15,94 188 248 303 351 452 56
22/K oy 22K 0y 22/K, 22/K, 0y 22 Ko 22/K, 0y 22/K,
min of: min of: min of: min of: min of: min of: min of:
Nailing 17 2x M12
pattern 3 Bolts 15,3 179 231 27 264 33,6 38,7
22/K s 22/K s 22/K oy 22/K, s 22K o 22/K o 22/K g
min of: min of:
Nailing 17 2x M12
pattern 8 Bolts 234 273
22/K, s 22/K, o
min of:
Nailing a5 2x M12
pattern 9 Bolts ) } . ) ) ) 795
22K, s

The bolt group shall be checked using the following expression:

Faxdpolt = Riax 1.1
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Table D58-6: Characteristic capacity beam to rigid support — 1 Angle Bracket F2s horizontal force

Table D58-6-1: optimized for bolts

1 Angle Bracket ABR255 per Characteristic capacity (kN) per connection
connection Rz/3,x Optimized for Bolts *)
Nailing | Number of fasteners CNA Connector Nails CSA Connector Screws
patter  Flange A | Flange B |  4,0x35 4,0x40 4,0x50 4,0x60 5,0x35 5,0x40 5,050
min of: min of: min of: min of: min of: min of: min of:
Nailing 2 x M12
pattern 1 52 Bolts 33,0 36,0 453 49,2 39,6 49,7 54,4
42,9/Kpnoq 42,9/Kpeq 42,9/Kpnoq 42,9/Kpeq 42,90 42,9/Kpnoq 42,9/Kp0q
min of: min of: min of: min of: min of: min of: min of:
Nailing 2 x M12
pattemn 2 30 Bolts 21,6 23,7 29,3 32,0 25,3 318 34,7
42,9K o 42 9/Kyog 42,9/K o 42,9/Kynog 42,9/K g 42,9/K, o 42 9/Kyog
min of: min of: min of: min of: min of: min of: min of:
Nailing 2 x M12
pattemn 3 17 Bolts 12,9 14,2 17,3 18,5 14,4 18,1 19,6
42,9/K o 42 ,9/Kynog 42,9/K o 42 ,9/Kpnog 42,9/K o 42,9/K o 42 ,9/Kynog
) b=0 & e=0

The bolt group have to be checked for:
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Table D58-6-2: optimized for nails

1 Angle Bracket ABR255 per Characteristic capacity (kN) per connection
connection Rz3,x Optimized for Nails **)
Nailing | Number of fasteners CNA Connector Nails CSA Connector Screws
pattern | Flange A | Flange B 4,0x35 4,0x40 4,0x50 4,0x60 5,0x35 5,0x40 5,0x50
min of: min of: min of: min of: min of: min of: min of:
Nailing 50 2 x M12
pattern 1 Bolts 471 52,3 64,8 70,3 56,5 711 77,7
61,3/Kmod 61,3/Kmod 61,3/Kmog 61,3/Kmog 61,3/Kmog 61,3/Kmod 61,3/Kmmod
min of: min of: min of: min of: min of: min of: min of:
Nailing 30 2 x M12
pattern 2 Bolts 30,9 33,9 41,8 457 36,2 455 49,6
61,3/Kmod 61,3/Kmod 61,3/Kmog 61,3/Kmog 61,3/Kmod 61,3/Kmod 61,3/Kmod
min of: min of: min of: min of: min of: min of: min of:
Nailing 17 2 x M12
pattern 3 Bolts 18,5 20,2 248 26,4 20,6 25,8 8
57 ,6/Kmog 57 ,6/Kmod 57 ,6/Kimoq 57 ,6/Kmog 57,6/Kmod 57 ,6/Kmod 57 ,6/Kmog
min of: min of:
Nailing 30 2 x M12 i i i i i
pattern 7 Bolts 39,8 42,5
57 ,6/Kimoq 57 ,6/Kimog
min of: min of:
Nailing 17 2 x M12 i i i i i
pattern 8 Bolts 24,9 26,5
57,6/Kumoq 57,6/Kmoq
min of:
Nailing 35 2 x M12 i i i i i i
pattern 9 Bolts 58,0
57,6/Kumoq

**) Different lever arms for:

Nailing pattern 1: b = 28 mm ; e = 15 mm - Intermediate values of b and e can be found by linear interpolation
Nailing pattern 2: b = 28 mm ; e = 15 mm - Intermediate values of b and e can be found by linear interpolation
Nailing pattern 3: b = 38 mm ; e = 20 mm - Lever arms are fixed
Nailing pattern 7: b = 38 mm ; e = 20 mm - Lever arms are fixed
Nailing pattern 8: b = 38 mm ; e = 20 mm - Lever arms are fixed
Nailing pattern 9: b = 38 mm ; e = 20 mm - Lever arms are fixed

The bolt group shall be checked using the following expressions:

F osaXxb

-

,//
—

Ja

~
/ ~

<
™

/ Fosaxe
234

Vy.d= R23d

Mxd= R2zdXx € Myd= R234x b
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Table D58-7: Characteristic capacity beam to rigid support — 1 Angle Bracket F4

1 Angle Bracket ABR255 per Characteristic capacity (kN) per connection
connection Ras
Nailing | Mumber of fasteners CNA Connector Nails CSA Connector Screws
Palten | Flange A | Flange B 4.0x35 4.0x40 4.0x50 4.0x50 5,0%35 5,0x40 5,0x50
Nailing 52 2 x 12 18 Mo 0.7 | 183K 0.7 | 18.3MKno0.7 | 18.30Kkmoe®07 | 18.3Kmos™07 | 18.3/Keos®07 | 18.3/Keeg0.7
pattern 1 Bolts
Nailing 30 2 x 12 18 Mo 0,7 | 18307 | 183007 | 183007 | 18307 | 18307 | 183k 0,7
pattern 2 Bolts
Nailing 17 2 xM12 18. 30,7 18. 30,7 18. 30,7 18. 3 keno™0,7 18. 30,7 18 3kemo™0,7 18.3kemo™0,7
pattern 3 Bolts
Mailing 2xM12
- - 18 Mo 0.7 | 18.30k0,7 - - -
pattern 8 1 Bolts
Nailing 2xM12
- - - - - - 18, 3K 0,7
pattern 9 3 Bolts e

The combination of lateral and axial load on the bolt group shall be checked, with

Axial load applied:

Lateral load applied:

Faxvoitd = 0.4 X Faq

Flatvoitd = Faq
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Table D58-8: Characteristic capacity beam to rigid support — 1 Angle Bracket F5

1 Angle Bracket ABR255 per Characteristic capacity (kN) per connection
connection Axial bolt R
factor Bk
Nailing | Number of fasteners CNA Connector Nails CSA Connector Screws
Palern | Flange A | Flange B | kuxs 4,0x35 4.0x40 4.0x50 4,0x60 5,0x35 5,0x40 5,050
min of: min of: min of: min of:
Mailing 2x M2
pattern 1 52 Bolis Tl 47 40K 0st0.25 | 19 5Knos0.25 | 23 5/Kmos0.25 | 27 Blkpest0. 25 | 11+ /Kimos RELA 177 Koo
17 .7 Kmos 17 .7 Kmea 17 .7 Kmea 17 7 Kmea
min of: min of:
Mailing 2x M2
pattern 2 30 Bolts 1.1 15.3/Kmes"0.6 | 16.5/Knes"0.6 10 0/Kkyod0.4 | 23 3/Kpos0.4 17 .7 Kmos 17 .7 Kmos 17 .7 Kmea
17 .7 Kmea 17 7 Kmea

Nailing 17 2 xM12 2 5. 2/Kmes"0.7 5.7 Kmes"0.6 6.5/Kmes"0.6 7 AKres"0.5 8. 2/Kmes"0.5 8.5/Kmes"0.5 9. 2/Kmes"0.5
pattern 3 Bolts

Mailing 2x M2

- - 5.9/Kmes"0.6 6.7/ Kmes"0.5 - - -

pattern 8 17 Bolts 22 e e

Mailing 2x M2

- - - - - - 943/ Kmos"0.5

pattern 9 3 Bolts 2 e

The combination of lateral and axial load on each bolt shall be checked, with
Axial load applied on each bolt: Faxboitd = Kaxp X Fsa/ 2

Lateral load applied on each bolt: Flatbolta = Fs.a/ 2

kaxp 1s given in the table D58-8 above

Nailing pattern NP4, NP5, NP6, NP7, NP8 and NP9 have been specifically developed for cross laminated timber
application. They can be used for applications with other timber based materials provided that the materials comply with

the spacing and distances of fasteners in CLT.



Page 365 of 407 of European Technical Assessment no. ETA-06/0106, issued on 2020-01-29.

Table D58-9: ABR255 Slip modulus Kser — timber to rigid
1 Angle Bracket ABR255 per Slip modulus k. (kN'mm)
connection For force F, For force F,
Nailing Number of fasteners CNA Connector Nails CSA Connector Screws CNA Connector Nails CSA Connector Screws
pattern Flange A | Flange B | 4,0x35 | 4,0x40 | 4,0x50 | 4,0x60 | 5,0x35 | 5,0x40 | 5,0x50 | 4,0x35 | 4,0x40 | 4,0x50 | 4,0x60 | 5,0x35 | 5,0x40 | 5,0x50
Nailing 52 2xMIZ | o 72 | 94 | 113 | 120 | 154 | 183 | 85 | 95 | 117 | 127 | 102 | 129 | 141
pattem 1 Bolts
Nailing 20 2xMIZ | oo | 34 41 | 50 | s8 | 75 | 93 | 56 | 61 76 | 83 | 66 | 82 | 90
pattem 2 Bolts
Nailing 17 2XMIZ | oo | 30 | 38 | 45 | 44 | 56 | 64 | 33 | 37 | a5 | a8 | 37 | a7 | 54
pattem 3 Bolts
Nailing 2xM12
pattem 7 0 Bolts 72 T
Nailing 2xM12
pattem 8 17 el 3.8 45 45 438
Nailing 2xM12
pattem 9 ¥ Bolts 132 105
Table D58-10: ABR255 Slip modulus Kser — timber to timber
1 Angle Bracket ABR255 per Slip modulus k. (kN/mm)
connection For force F, For force F,
Nailing | Number of fasteners CNA Connector Nails CSA Connector Screws CNA Connector Nails CSA Connector Screws
pattemn | ange A | Flange B | 4,0x35 | 4,0x40 | 4,0x50 | 4,0x60 | 5,0x35 | 5,0x40 | 5,0x50 | 4,0x35 | 4,0x40 | 4,0x50 | 4,0x60 | 5,0x35 | 5,0x40 | 5,0x50
Nailing 52 41 69 | 79 | 96 | 111 | 138 | 170 46 | 51 | 63 | 69 | 57 | 72 | 80
pattem 1
Nailing 20 23 60 | 67 | 81 | 96 | 117 | 138 38 | 42 | 52 | 58 | 48 | 60 | 66
pattem 2
Nailing 17 17 50 | 55 | 64 | 74 | 90 | 110 | 134 | 21 | 23 | 29 | 31 | 25 | 31 | 36
pattem 3
Nailing 24 21 77 | 89 39 | 43
pattem 4
Nailing
pattem 5 46 41 741
Nailing
pattem 6 2 21 49 54

Table D58-11__ Characteristic capacity CLT timber beam to CLT timber beam — 1 Angle Bracket ABR255 — Nailing

pattern 10
CLT to CLT connection | 1 angle bracket per connection
» Fasteners Characteristic capacities [kN] - CLT
ltem Nailing - . .

Pattern Header Joist 1,k 2,k

Qty Type Qty Type SS-H $12x80 SS-H #12x80
Nailing
ABR255 4 SS-H 2 SS-H 13,4 18,4
pattern 10

CLT density was considered as C24 - p,= 350 kg/m’
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Table D58-12  ABR255 Slip modulus Kser

R1 load direction R, load direction
Configuration Nailling pattern kser [kN/mm] kser [kKN/mm]
SS-H @12x80 SS-H @12x80
CLT to CLT (with SS-H screws) 10 1,84 2,69

These slip modulus are given for 1 angle bracket. In case of 2 brackets, values can be obtained by multiplying the above
by 2.

Table D58-13  Ductility class for CLT timber beam to CLT timber beam — 1 Angle Bracket ABR255

— Nailing pattern 3

CLT to CLT connection 1 angle bracket per connection

. Fasteners Ductility class
Nailing

Iltem Header Joist for lateral load

Pattern F2/F3

Qty Type Qty Type
ABR255 Nailing 17 CNA4,0x50 | 17 | CNA4,0x50 DCL
pattern 3

DCL = Low ductility class

Table D58-14 Ductility class for CLT timber beam to rigid support — 1 Angle Bracket ABR255
— Nailing pattern 3

CLT to rigid support connection 1 angle bracket per connection
o Fasteners Ductility class
Nailing
Item Header Joist for lateral load
Pattern F2/F3
Qty Type Qty Type
Nailing
ABR255 2 Bolt @12 + washer 17 CNA4,0x50 DCL
pattern 3

DCL = Low ductility class
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Annex D59 — ABD45100 & ABDW45100

Product Name:

Product Name LRl ERIEIED Alternative product names
acc. to clause II-1
ABD45100 Steel ref. 1 -

ABDW45100 Steel ref. 1 -

ABD45100S Steel ref. 2 -
ABDW45100S Steel ref. 2 -
ABD45100S2 Steel ref. 3 -

ABDW45100S2 Steel ref. 3 -

ABD45100Z Steel ref. 6 -

ABDW45100Z Steel ref. 6 -

Connector Size Range:

Dimensions [mm] Holes flange A Holes flange B
Model no.
A B C Thickness @5 @5 @13x21 D13x25
ABD45100
ABDWA45100 100 | 45 | 55 3,0 10 4 1 -
- 40 | 50 10 0 0 1 -
Washer
- 50 | 40 10 0 0 - 1
Drawings:

ABD45100 Washer ABDW45100
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Nailing pattern:

Nailing
pattern 1

Nailing
pattern 2

Nailing
pattern 3

Nailing
pattern 4

Nailing
pattern 5

Nailing
pattern 6

Flange A:

Flange B:

Beam to Beam to Beam to Beam (A) to Beam (A) to Beam (A) to
beam beam beam rigid (B) rigid (B) rigid (B)
Table D59-1: Characteristic capacity 1 Angle Bracket
1 Angle Bracket
ABD45100/ABDW45100 per Characteristic capacities R;x [kN] per connection
connection
Number of fasteners CNA connector nails

Nailing

pattern Flange A Flange B 4,0x35 4,0x40 4,0x50 4,0x60

Nailing 10 4 Min of: Min of:
pattern 1

Nailing 5 4 147 196 21,2 /((f+15) XKyea) | 21,2/ ((+15) X kioo)
pattern 2

Nailing 5 4 212/ ((F+15) xkog) | 21,2/ ((F+15) X k)
pattern 3 ’ mod ’ mod

Nailing
pattern 4 10 1 Bolt

Nailing 5 1 Bolt 36,5/ ((F+ 6 ) X Kmog)
pattern 5 ' mod

Nailing

5 1 Bolt

pattern 6 °

The necessary capacity of bolt has to be as minimum:
Roott.axial = F1.4 X (40 mm + )/ 23 mm

fin [mm]

The washer must be placed as close as possible to the flange A
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Table D59-2: Characteristic capacity 2 Angle Brackets

2 Angle Brackets
ABD45100/ABDW45100 per

Characteristic capacities [kN] per connection

Characteristic capacities [kN] per connection

connection
Rk Ra/3k
Number of fasteners CNA connector nails CNA connector nails

Nailing

pattern Flange A | Flange B 4,0x35 4,0x40 4,0x50 4,0x60 4,0x35 4,0x40 4,0x50 4,0x60
p':ﬁg';ﬂ 10 4 2,94 3,92 49 5,81 6,07 7,01 8,86 10,18
p'::g';gz 5 4 2,94 3,92 4,9 5,81 5,65 6,22 7,47 8,12
p':ta':!lrlr:gB 5 4 2,94 3,92 49 5,81 3,49 3,82 4,57 4,94
Nailing

pattern 4 10 1 Bolt 16,2/Kmodq 16,2/Kmodg 16,2/Kmodq 16,2/Kmodq 4,82 6,26 7,51 8,58
p':tat!'rr;gs 5 1 Bolt 15,4/Kmoq 16,2/Kmodq 16,2/Kmodq 16,2/Kmodq 4,1 52 6,05 6,73
p'::g':;gs 5 1 Bolt 16,2/K o 16,2/K o 16,2/K o 16,2/K o 13 17 2,05 2,36

The necessary capacity of bolt has to be as minimum:

Roolt.axial = F1.4 X 1.65

Rooltaxial = F2.d X 0.4  Rooltiat= F2

With:

Ruolit.axial = axial capacity of the bolt / both bolts (connection with 1 /2 ABD )
Reooitiat = lateral capacity of the bolt / both bolts (connection with 1/2 ABD )

The washer must be placed as close as possible to the flange A

For connection with one ABD/ABDW, the half of capacities as for connection with 2 ABD/ABDW can be used, if the
timber elements are prevented against rotation.
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Annex D60 — ADR6090L

Product Name:

Product Material reference .
Alternative product names
Name acc. to clause I1-1
ADRG6090L Steel ref. 1 -
ADR6090LS Steel ref. 2 -
ADRG6090LS2 Steel ref. 3 -
ADRG6090LZ Steel ref. 6 -

Connector Size Range:

Dimensions [mm] Holes flange A Holes flange B
R A B c Thickness @5 Oblong | Oblong @5 Oblong | Oblong
12x40 5x30 12x20 10,5x20
ADRG6090L | 89,5 | 59,5 | 60 2,0 5 1 1 4 1 1
Drawing:
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Nailing pattern:

Nailing pattern 1 Nailing pattern 2
N
0 o . ]
 c—  c—
Flange A: . e
° U ] ° U [ ]
FANREVAN VANBEVAN
N~V VoV
Flange B: ¢ O ¢ ° @ °
c Oy o Oy

Beam to beam Beam (A) to rigid (B)

Characteristic Capacities:

The values Rix for one ADR6090L per connection are stated in the tables below.
For a connection with 2 x ADRG090L the values (“rotation is prevented”) can be doubled.

Table D60-1 Timber to timber - F1 - 1 Angle Bracket

LRI L e Characteristic capacity R1k per connection [kN]

Connection

Nailing pattern 1
Flange A: 3
Flange B: 2 Purlin is free to rotate Purlin is prevented to rotate

Fastener

CNA4,0x35 min. [(11/kmoa)/(f+20) ; 37/(f+50)] 1,1 / Kmod®®
CNA4,0x40 (11/kmoa) / (f+20) 1,3 / kmod®®
CNA4,0x50 (11/kmod) / (f+20) min. [1,55/kmod®? ; 1,5/Kmod]
CNA4,0x60 (11/kmod) / (f+20) min. [1,8/kmod®? ; 1,5/Kmod]
CSA5,0x35 (11/kmod) / (f+20) 1,5 / Kmod
CSA5,0x40 (11/kmod) / (f+20) 1,5 / Kmod
CSA5,0x50 (11/kmod) / (f+20) 1,5 / Kmod
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Table D60-2 Timber to timber — F2/3-horizontal force - 2 Angle Brackets

2 x ADR6090L per
Connection
Nailing pattern 1 Characteristic capacity
Flange A: 3 Rzi3x per connection [kN]
Flange B: 2
Fastener

CNA4,0x35 2,7
CNA4,0x40 3,0
CNA4,0x50 3,8
CNA4,0x60 4,2
CSA5,0x35 4,7
CSA5,0x40 55
CSA5,0x50 6,6
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Table D60-3 Timber to rigid support - F1

Nailing pattern 2

Flange A: 5 Characteristic capacity R1x per connection [kN]
Flange B: 1 Bolt

Fastener 2 x ADR6090L 1 x ADR6090L

CNA4,0x35 min. [13,6 ; 9,9/Kmod] (28/Kmod) / (f+30)

CNA4,0x40 min. [9,3 ; 9,9/Kmod]

CNA4,0x50

CAN 4,0x60

(35/Kmod) / (f+30)

CSA5,0x35 9,9 / Kmod

CSA5,0x40

CSA5,0x50

Check of Bolts has to be done separately.

Table D60-4 Timber to rigid support — F2/3 - 2 Angle Brackets

2 x ADR6090L per

Connection

Nailing pattern 2 Characteristic capacity
Flange A: 5 R23k per connection [kN]

Flange B: 1 Bolt

Fastener

CNA4,0x35 3,6
CNA4,0x40 4.1
CNA4,0x50 5,2
CAN 4,0x60 5,9
CSA5,0x35 5,8
CSA5,0x40 6,6
CSA5,0x50 7,8

Check of Bolts has to be done separately.

Bolt factors:

1 x ADR6090L per 2 x ADR6090L per
f:;';r connection connection
R1x R2s3k R1,k R2s3.x
Kax (f+29,5)/10 - 1,13 -
Kiat - 1 - 0,5

For each Bolt it's needed to check: Ruooit,ax.d = Kax X Fid & Kiat X Fid
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Annex D61 - ABTR120/180/240

Product Name:

P;loduct Material reference Alternative product names
ame acc. to clause II-1

ABTR120 Steel ref. 1 GUTEX Durio® Winkel Typ 120

ABTR180 Steel ref. 1 GUTEX Durio® Winkel Typ 180

ABTR240 Steel ref. 1 GUTEX Durio® Winkel Typ 240
ABTR120S Steel ref. 2 GUTEX Durio® Winkel Typ 120
ABTR180S Steel ref. 2 GUTEX Durio® Winkel Typ 180
ABTR240S Steel ref. 2 GUTEX Durio® Winkel Typ 240
ABTR120S2 Steel ref. 3 GUTEX Durio® Winkel Typ 120
ABTR180S2 Steel ref. 3 GUTEX Durio® Winkel Typ 180
ABTR240S2 Steel ref. 3 GUTEX Durio® Winkel Typ 240
ABTR120Z Steel ref. 6 GUTEX Durio® Winkel Typ 120
ABTR180Z Steel ref. 6 GUTEX Durio® Winkel Typ 180
ABTR240Z Steel ref. 6 GUTEX Durio® Winkel Typ 240

Connector Size Range:

Dimensions [mm]
Model no.
A B E Thickness
ABTR120 350 83 69 2,0&3,0
ABTR180 350 | 116 | 102 2,0&3,0
ABTR240 350 | 164 | 150 2,0&3,0
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Drawings:

|
)
|
| |

¥

RIS IR

washer
30x30x3,0
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Assignment:
Type Single Components
ABTR120 AB35, TR12, AB4
ABTR180 AB35, TR18, AB4
ABTR240 AB35, TR24, AB4
U40x3 washer
30x30x3,0
Washer 30x30x3,0 (DIN436)
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Characteristic capacity:

washer

Load directions

Additional Angle Bracket at the lower side

Table 61-1 Characteristic capacities force direction F1
Washer on Type 120 Type 180 Type 240
the lower adia = 54mm adia = 90mm adia = 135mm
side Riax [kN] Riax [kN] R1ax [kN]
U40x3 min(14,6 ; 10,17 /Kmod) min(14,6 ; 10,64/kmod) | Min(14,6 ; 10,71/Kmod)
30x30x3 min(9,8 ; 10,17/ Kmod) min(9,8 ; 10,64/kmod) min(9,8 ; 10,71/kmod)

R1x = Riak X ada/ ar

Ry
If ar1is smaller than adia +8mm , the calcualtion has to be done with ar1 = agia + 8mm. I:>
Rv1
The required capacities of the anchoring connected to the wall shall be at least:
Rhtd = /330 F1.
h1.d ar1 mm X F1d I R,
Rvia = 1/n X F14 (if necessary)
Rv2.q = 1/n X Fid
Rvsd = 1/n X Fid . I R,
Rhzd = -ar1/330mm x F1d (Y S S
- j/ F, Ra
n = number of anchorings (3 for using of all three bolts or 2 for bolts at bottom and top) JLL
Table 61-2 Characteristic capacities force direction F2 (without the AB4)
R2k [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: Rhsd = F2ad
A835|
For a connection with the angle bracket AB4 on the lower side of the beam, the force F2q shall ¢ P
equally distributed to both brackets. L
_I 112
The design capacities have to be calculated as: AB4 T

Rid = Rik X kmod / gm

be
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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:
Fia/Riga<1and F2q/R2g<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
The typical installation of the connector may be as follows: layer
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 .

Type adia [mm]
ABTR120 54
ABTR180 90
ABTR240 135

real situation situation for calculation

axis of resulting
gravity horizontal
SN 0 e tension

1 ' ol column

B N

o T~
connector
-

resulting
| horizontal
pressure

beam

Generally the brackets shall be calculated with a lever arm of F1 of ar1 = ( @dia+ 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

Product Name:

Product Material reference .
Alternative product names
Name acc. to clause I1-1
ACW155 Steel ref. 1 -
ACW155S Steel ref. 2 -
ACW15582 Steel ref. 3 -
ACW155Z7 Steel ref. 6 -

Connector Size Range:

Dimensions [mm] Holes flange A Holes flange B
Model no.
. Oblong Oblong
A B C Thickness a5 29 13x30 214 13x30
ACW155 154 | 123 | 150 2,5 33 2 3 4 2

Drawing:
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Nailing pattern:

nail/ bolt pattern: A nail/ bolt pattern: B nail/ bolt pattern: C
————————//// ———————//////> ———————/////
o.o.o.o.o 13 x o.o.o.o.o 13 x o.o.Q.o.o

o o© CNA4,0x35 o o CNA4,0x35 o o
.O.O.O.@. .D.O.O-U. .O.O.O.U.
s} o O o o [} o O o o 13 x o o} O o o

L] L] L] L] L] L] L] L] CNA4,0X35 L] L] L] L
[¢] OUO [e] Q ODO Q Q OUO o]

U2bo|ts®12© U U

2‘bolts®1‘2
O O o o

nail/ bolt pattern: D nail/ bolt pattern: E nail/ bolt pattern: F
————————/// ————————///// N
o o) o] ] 2 screws o [¢] o o] o o [ o
o R O o o o @8mm <M/o@o [} o [} o . O o o o
1 screw o@o o OOO <) o o OUO OUO o o@o
Q']Ommo OOOOO ¢} o o] Oo ¢} 6 x o ooo.o [}
o o o o o o o o o . o o
[— CNA4,0x35 >
OE o o o o o o o o o . o
o o o o el o U o o o . U o o
~ om om il an an

2 bolts @12 2 bolts @12 2 bolts @12
| : @ o @ 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 nailing patterns B to F, the connected timber elements are free to rotate as the connected elements are fixed at
minimum to one other point.

H F2 F3
> L
O : A /Y]

0 0 F1 ﬁ F6

[ ] [ ]
F4
——

For the nailing patterns D to F, it is determined that a vertical load (F6) is always present. - \
F5

Load directions: L

kﬂ
Table 62-1 Characteristic values
Number of fasteners Characteristic capacities [kN]
Nailing pattern

Flange A Flange B Rik | Rask | Rak | Rsk | Rek

A 13 CNA4,0x35 | 2xM12 Bolts | 16,3 | 15,3 | 21,1 5 -
B 13 CNA4,0x35 | 2xM12Bolts | 8,8 | 11,9 6 | 114212
C 13 CNA4,0x35 | 2xM12Bolts | 8,8 | 8,9 6 |[114|21,2

D 1 ESCR @10x140 | 2 x M12 Bolts - - 75 | 57 -
E 2 ESCR @8x100 | 2 x M12 Bolts - - 75 392|773
F 6 CNA4,0x35 2 x M12 Bolts - - 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: Y (Fis /Ria) 1,0



The anchorage must be checked with the following loads:
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Table 62-2  Bolt factors
The anchoring has to be check for following:
g :tit"er;?] for F4 for F2 for Fa for Fs for Fe
Nsqd Vysd Mxsd M:sd Vxsd Nsd Vxsd Nsq Nsd
A | Frax1.1 | Faq | Fagx27mm | F2gx69mm |  Faq | Faax1,5 Fs.q Fsax 3 -
B | F1ux3,7 | Faa | Faax 92mm | Foax 59mm |  Fad Fsa Fsax 1,3 | Feax 0.7
C | Frax3,7 | Fag | F2ax82mm | Foax 59mm |  Fed Fsa Fsax 1,3 | Feax 0.7
D - - - - Fa.q Fs.d Fs4x 0.7 -
E - - - - Faa Fs.d F54x0.9 | Feax 0.7
F - - - - Fa Fs.d F54x 1.3 | Feax 0.7

For load combination, the combination for the anchorage must also be checked.

9 0,00 kN

0,00 kNm
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Annex D63 — AE90-RW

Product Name:

Product Material reference .
Alternative product names
Name acc. to clause I1-1
AE90-RW Steel ref. 1 -
AE90-RWS Steel ref. 2 -
AE90-RWS2 Steel ref. 3 -
AE90-RWZ Steel ref. 6 -

Connector Size Range:

Dimensions [mm] Holes flange A Holes flange B
Model no.
A B C | Thickness a5 a5 214
AE90-RW 90 | 48 | 90 25 6" 7 12)

1) Optional 4 holes
2) Optional @12 hole

Drawing:
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Nailing pattern:

Nailing pattern 1

O @]
Flange A:
) e
Ja\ Ja\
7 J
Flange B: e ° O S e
® o8
Rockwool Post (A) to
beam (B)
Table D63-1 Characteristic capacity - Composite Metal beam to timber beam — 2 Angle Brackets
2 Angle brackets AE90-RW per connection Characterlstlc_ CEIEE 1y |27
connection (kN)
» Number of fasteners
Nailing pattern R1k
Flange A Flange B
Nailing pattern 1 | 2 Self drilling screws @5.5x50 | 8 CSA5.0x40 9.8 / Kmod

Composite Metal Joist
Rockwool® Rock Zero

Glulam GL24 — Minimum
section 61x105
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Annex D64 - CCWR & CCWL

Product Name:

Product Material reference .
Alternative product names
Name acc. to clause I1-1
CCWR Steel ref. 1 -
CCWL Steel ref. 1 -
CCWRZ Steel ref. 6 -
CcCwLz Steel ref. 6 -

Connector Size Range:

Dimensions [mm] Holes flange B | Holes flange C
Model no.
A B C D Thickness @5x25 214
CCWR
COWL 260 35,5 40 12,5 2,0 5 1
Drawings:

CCWL

CCWR
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Typical installation and force directions:

Min. 70 mm__|

Anchor M12

F6 F1

Concrete limit mark

Min. 118 mm

Min. 70 mm s 0-50 mm

Maximum gap width between edge concrete and timber stud: 50 mm
Minimum distance between anchor and concrete edge: 70 mm
Minimum distance between timber stud edge and end of CCWR/L: 118 mm

Minimum timber stud thickness: 45 mm

Because of the eccentricity of the anchor to the nails alignment, the arrangement of CCW connectors shall fulfil the

two following conditions:

- For each unite timber frame wall, no matter how long it is, there shall be at least one of each CCWR and
CCWL as illustrated below:
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Timbe III" "III \
mber | \/
:'\ i

s /41| CCWR CCWL ||/
||l II|

@ Concrete slab @

Figure 5: CCW arrangement

There shall be at least one CCW in the opposite way every four connector as illustrated below:

LCCWR ' "LCCWR CCWL J a

) 1) ) .

Concrete slab

“{ccwr CCWL )| CCWL |- cewL |-

§ 8 8 g

Concrete slab

Figure 6: CCW arrangement

Nailing and screwing pattern:

Nailing pattern: 5 CNA4.0x35 or 5 CSA5.0x35 set in centered position

Screwing pattern 1: 3 CSA5.0x40 set in centered position
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Table 64-1 Characteristic capacities for timber C24

Modal Fasteners Characteristic capacities [kN] - Timber C24**
Header Timber stud R1k Rex

CCWR | 1 Anchor M12* | 5 CNA4,0x35 6,87 9,10

CCWL | 1 Anchor M12* | 3 CSA5,0x40 6,40 6,69

Table 64-1 Characteristic capacities for timber C18

Model Fasteners Characteristic capacities [kN] - Timber C18**
Header Timber stud Rik Rek

CCWR | 1 Anchor M12* | 5 CNA4,0x35 6,87 8.33

CCWL | 1 Anchor M12* | 3 CSA5,0x40 6.14 6.39

* The suitable anchor must be used and shall complied with minimum distances given in the corresponding ETA. The
capacity of the anchor shall be checked separately by the user.
** The timber stud capacity to tension perpendicular to the grain shall be checked by the user
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Annex D65 - ABGU360

Product Name:

P{:;crl::t r::_e:?u:lfg:“?f Alternative product names

ABGU360 Steel ref. 1 GUTEX Durio® Langswinkel
ABGU360S Steel ref. 2 GUTEX Durio® Langswinkel S
ABGU360Z Steel ref. 6 GUTEX Durio® Langswinkel Z

Connector Size Range:

Dimensions [mm] Holes flange | Holes flange
Model no. A B
2 | Bl C | B |« @5 @5 | 2105
ABGU360 105 40 360 180 3.0 10 8 3

Drawings:




The capacities are given for one angle bracket, based on the assuption, that a connection is made with minimum 2 angle

Characteristic capacity:

brackets staggered. On this way it’s guranted, that no rotation of the connected beam may happen.
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Table 65-1 Characteristic capacities timber to timber
Nailing number of characteristic capacities per connection [kN]
pattern fastener R1K R2ax
Flange | Flange | CSA5,0x35 CSAS5,0x40 CSA5,0x50 CSA5,0x35 | CSA5,0x40 | CSA5,0x50
A B
NP1 5 8 8,4 9,4 11,1 4.9 5,4 6,5
NP2 10 8 8,4 9,4 11,1 8,3 9,3 11
NP3 5 8 8,4 9,4 11,1 3,8 4,3 51
Table 65-2 Characteristic capacities timber to rigid support
number of characteristic capacities per connection [kN]
Nailing fastener Ri« Raak
pattern "Eonge | Flange CSAB5,0x4 | CSA5,0x5
A B CSA5,0x35 | CSA5,0x40 | CSA5,0x50 | CSA5,0x35 0 ’ 0 ’
2o0r3 min(11.1
NP1 5 bolts 10 111 12.6/Kmoa) 4.9 54 6,5
20r3 | min(19.9 | min(22.2 min(26.3
NP2 110 | bolts | 126/kmea) | 12.6/kmea) | 12.6/kmea) 83 9.3 R
2or3 min(11.1
NP3 5 bolts 10 11.1 12.6/Kmod) 3,8 4,3 5,1
flange A flange B

{o e ®e® O g0 g0 oJ
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| — S é
.

o~

<

W

NP1 \\\NP2\ NP3

Minimum distances for the screws in the timberelement for flange A

>28
>28

>28

>28

<67

For connection to rigid support has to be check the anchoring as following:

It has to check, that the bolts are able to absorb:
Faxboit= F1.4x 1.36

and

Fiatbolt = R2.d

The combination has to be check also.

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 the steel plate.

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.

For load combination can be made a simplified check as following:

(F1.d/ R1.4)?+ (F2i3.d/ Ra3a) < 1

Or according the following:

combination
120%

100% ~= = o
TN~ ~ - -
N 60%
—— NP1
40%
—@— NP2
20% NP3
0%
0% 25% 50% 75% 100% 4
—@— NP1  100% 84% 73% 64% 56% -
—0— NP2 100% 92% 85% 79% 73%
NP3 100% 84% 72% 63% 56%

It gives the percentage of the capacities in the different combinations.
e.g for NP3 and 75% of the R1 capacity is given a capacity of ~ 63% for the force direction Fzs3.

The anchoring has to be checked in every case.
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Annex D66 — SC2P-H180 & SC2P-V100

Product Name:

Pr:oduct Material reference Alternative product names
ame acc. to clause II-1

SC2P-V100 Steel ref. 1 -

SC2P-H180 Steel ref. 1 -
SC2P-V100S Steel ref. 2 -
SC2P-H180S Steel ref. 2 -
SC2P-V100Z Steel ref. 6 -
SC2P-H180Z Steel ref. 6 -

Connector Size Range:

Model no. Dimensions [mm] Holes flange A Holes flange B
A B C D Thicknes| @6 6x16 a5 @12
S
SC2P-V100 103 103 90 2 6 2 10 2
SC2P-H180 57 82 180 95 2 - 1 12 -
Drawings:

SC2P-H180
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Nailing pattern:

screw @6x100

<30

. SC2P-H180
SC2P-V100
4 JT2-3-5,5x25
J— i adjustment
i up to 40mm
\ /
(bolt M10) bolt M10 12 CNA4,0x40 / / /
<30
| SC2P-H180
SC2P-V100 H
I S t adjustment
\/E,J—i up to 40mm

I\

12 CNA4,0x40

10 CNA4,0x50

Table D66-1 Characteristic capacity one SC2P-set

Bolts to supported fastener to wall and among characteristic capacities [kN]
member themself Rosk Raxk Rsx
1 M10 6,84/Kmod 6,4/Kmod 5,4/Kmod
12 CNA4.0x40
2 M1O 1 SCI‘eW ®X100 10,6/kmod
10 CNA4,0x50 4 BJOT JT2-3-5,5x25 6,8/Kmod 6,4/Kmod ";'Z'/f '6d;

Connection with bolts:

factor for F23 F4 Fs
Kax - - -
Kiat 1,12 1 1

It’s assumed, that the weight of the connected wall prevented an uplift force in any bolt



Page 394 of 407 of European Technical Assessment no. ETA-06/0106, issued on 2020-01-29.

Annex D67 - ABR255S0

Product Name:

P{;?::t I:':f::)alc::rg:“?f Alternative product names
ABR255S0 Steel ref. 1 -
ABR255S0S Steel ref. 2 -
ABR255S08S2 Steel ref. 3 -

Connector Size Range:

Dimensions [mm] Holes flange A | Holes flange B
Model no.
A B (0 Thickness | @5 214 14
ABR255S0O | 200 | 100 | 255 3,0 56 2 4

Drawing:
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Nailing pattern:

Flange A:

Flange B:

(Rigid)

Flange A:

Flange B:

(Rigid)

Nailing pattern 1

+, O 0 ., 0,
+l ] L] L] a I=
@ @

O O

Beam to Rigid

a6

Maximum nailing with intermediate

member up to 80mm (CLT or timber beam

with horizontal fibre on flange A) )

Nailing pattern 4

o ] ] L=] o L&}
] ] L] L] L] L ] L]
L] L] L] L] L ] ]
=] =] =] =] =]
=] D =] =] =] ] D =]
] -] L] L] -] ] L]
» a L ] L J [ ] [ ]
o a o o 4] o o
o o o [#] [+] o
= =
@ @
O O
Beam to Rigid

for CLT, with intermediate member up to
88 mm (CLT with vertical fibre on flange

26

A), or up to 68mm for timber column

Nailing pattern 2

L ] o L ] L] =] &
[#] [#] 4] [+] o a Q
4] [ ] 4] [+] L] a
° a D L&) ° L] e L] ° o D L] ¢
L] [#] [#] [+] ] a [ ]
06?00 0%0%0 ", 19
[#] L&) [#] [+] ] a
- == direction of fibre
M in outer layer
@ @ 2 intermedia member
O o
Beam to Rigid

Minimum nailing with intermediate member
up to 100mm (CLT or timber beam with
horizontal fibre on flange A)

Nailing pattern 8

-] -] L ] L ] L ] [ ]
=] =] (<] (=] (=] (=] =]
=] =] (=] (=] (=] =]
e L] O & * L ] . L] ® L] D L] *
o o a ] ] ] o
L] ° L] ° L] ° ] ° L] ° L] ° L] 3[}
L ] L ] L] a L] L ]
* = direction of fibre
M in outer layer
=il
@ @ 2
intermedia member
O O
Beam to Rigid

for CLT, with intermediate member up to

72 mm (CLT with vertical fibre on flange A),

or up to 52mm for timber column
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Characteristic Capacities:

The values Rik for one ABR255S0O 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 ABR255S0 the values can be doubled.

Table D67-1: Characteristic capacities beam to rigid support — 1 Angle bracket F1

1 Angle Bracket ABR255S0 per Characteristic capacity (kN) per connection
connection Rk
Nailing Number of fasteners CNA Connector Nails CSA Connector Screws
pattemn Flange A Flange B 4,0x35 4,0x40 4,0x50 4,0x60 5,0x35 5,0x40 5,0x50
Nailing 2 x M12
pattern 1 56 Bolts 22 .9/Kpmoq 22 .9/Kumoq 22 .9/Kumoq 22 9/Kpmoq 22 .9/Kpmoq 22 9/Kumoq 22 .9/Kmmoq
min of: min of: min of: min of:
Nailing 2x M12 ’ ’
275 34.7 . . .
pattern 2 19 Bolts 243 o2 po o 22 9K n0d 331 22 9K noq 22.9Kmod
22.9/Komoq 1 mod ! med 22,9/Komoq
min of:
Nailing 2x M12
22.9/k 22.9/k, 22.9/k 22.9/k 22.9/k 22.9/k
pattern 4 26 Bolts 34.2 mad mod mod mod mod mod
22.9/K o
min of:
Nailing 2 x M12
22.9/k 22.9/k, 22.9/k 22.9/k 22.9/k 22.9/k
pattern 8 30 Bolts 36.6 mad mod mod mod mod mod
22 .9/Kpmoq

The bolts have to be checked for: |F}, , , =R, , %11

1 Angle Bracket ABR255SO per Slip modulus kser (kN/mm)
connection For force F1
Nailing Number of fasteners )
CNA Connector Nails CSA Connector Screws

pattern Flange A | Flange B

Nailing 56 2x M12 3.9 41
pattern 1 Bolts

Nailing 19 2 x M12 35 38
pattern 2 Bolts

Nailing 26 2x M12 37 3.9
pattern 4 Bolts

Nailing 30 2 x M12 38 3.9
pattern 8 Bolts
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Table D67-2: Characteristic capacities beam to rigid support — 1 Angle bracket Fos

1 Angle Bracket ABR255S0 per Characteristic capacity (kN) per connection
connection Rz/3 x Optmized for nails *)
Nailing Number of fasteners CNA Connector Nails CSA Connector Screws
pattern Flange A Flange B 4,0x35 4,0x40 4,0x50 5,0x35 5,0x40 5,0x50
Nailing 2 x M12
pattern 1 56 Bolts 29,2 32,5 38,6 39,6 45,3 48,2
Nailing 2x M12
pattern 2 19 Bolts 13,3 15,7 20,7 241 27,0 28,8
Nailing 2x M12
14,2 16,8 21,7 25,3 28,8 31,0
pattern 4 26 Bolts
Nailing 2x M12
18,0 21,3 26,1 29,2 33,0 35,3
pattern 8 30 Bolts ' ' ' ’ ' '

* b = 28 mm, eccentricity e detailed in the following table

Table D67-3: eccentricities for table before

1 Angle Bracket ABR255S0O per Eccentricity (mm)
connection e

Nailing Number of fasteners CNA Connector Nails CSA Connector Screws
pattern Flange A Flange B 4,0x35 4,0x40 4,0x50 5,0x35 5,0x40 5,0x50
Nailing 2 x M12

pattern 1 56 Bolts 95,0 81,4 61,4 58,3 42,8 35,3
Nailing 2 x M12

pattern 2 19 Bolts 146,2 146,2 1455 121,0 105,0 96,6
Nailing 2 x M12

pattern 4 26 Bolts 155,5 155,5 137,6 1141 96,5 87,2
Nailing 2 x M12

pattern 8 30 Bolts 1418 140,3 109,9 94,9 79,6 71,6

: — M =F, xe|llM F,. xb
The bolts have to be checked for: Vy’d =15 x.d 2/3.d y,d 2/3.d

F Foaaxe
234

Table D67-4: Characteristic capacities bea

m to rigid support — 1 Angle bracket F4

1 Angle Bracket ABR255S0O per Characteristic capacity (kN) per connection
connection Bolt factor

Nailing Number of fasteners R4k

pattern Flange A | Flange B Kax.b Kiat.b
Nailing 2 x M12

pattern 1 56 Bolts 04 1
Nailing 2x M12

pattern 2 P Bolts 18.2 / Kppot"0.66 - -
Nailing 2 x M12 +< 7 Rmod

pattern 4 26 Bolts 04 !
Nailing 2 x M12

pattern 8 30 Bolts 04 !
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Table D67-5: Characteristic capacities beam to rigid support — 1 Angle bracket Fs

1 Angle Bracket ABR255S0O per

Characteristic capacity (kN) per connection

connection Bolt factor

Nailing Number of fasteners Rs k

pattern Flange A | Flange B Kax.b Kiat.b
Nailing 2 x M12

pattern 1 56 Bolts 35 !
Nailing 2 x M12

pattern 2 13 Bolts 37 !
Nailing 2 x M12 505/ kmos

pattern 4 26 Bolts 4 1
Nailing 2 x M12

pattern 8 30 Bolts 34 !
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Annex D68 - AB255HD

Product Name:

Product Material reference .
Alternative product names
Name acc. to clause 111
AB255HD Steel ref. 1 -
AB255HDS Steel ref. 2 -
AB255HDS2 Steel ref. 3 -

Connector Size Range:

Holes flange B

Dimensions [mm] Holes flange A
Model no.
A B (0 Thickness | @5 214 a5 29 214
AB255HD 123 | 100 | 255 3,0 56 2 41 5 4

Drawing:
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Nailing pattern:

Nailing pattern 1 Nailing pattern 2
I-I-l'l.l-l-l :"69:9:9:“692
o o D o ﬂ o o o @ o D o B L] L] L] L] L ] L]
Flange A: o o e 0 s 0 s 95 ® a0 30
nnnnnnnnnnnﬂﬂ I--'-'-.I-l'l
w s w -
® @ ] ® @ e e [] ® ©
(] [+ ] & [+ & [+ & [+ [+ o (=] (] (] [+ [+]
Flange B: “?“.“.“.“?“ 5+13 °?° o °L?° 2+13
o o ] ] ] [+] =] o o o [+] o
L] O L] “ L] ? L] “ L] O [ ] L] D B ] L] [ ] D L]
Beam (CLT) to beam (CLT) Beam (CLT) to beam (CLT)
Nailing pattern 4
L] ® o ° -] ° L] ° L] ? L] N L ]
o L] L] L] L] o
L&} D ] ] ] D =]
FIangeA ] 2 -] e -] e -] e -] ° L] " L] 26
) L ] L] L] L] L] L]
L&} o ] ] (] L=] =]
o ] ] (] L&) o
- &
® O ] o @
Flange B: ¢ o O ] o o a D a ° 3 13
. . L] [ ] L] a +
(ngld) o o o o ] ]
° L ] O @ a L] L] D L] °

Beam (CLT) to beam (CLT)

08 screws are set in J9mm holes at 15° from vertical plane with a +/-5° tolerance. It can be screws with countersunk
head such as ESCRFTC or with hexagonal head such as SSH. The following values are valid with screws with capacities
equivalent to ESCRFTCS.0x120 or higher otherwise stated.



The values Rix for one AB255HD per connection, with prevention of rotation (so that only shear force is acting), are
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Characteristic Capacities:

stated in the tables below.
For a connection with 2 x AB255HD the values can be doubled.

Table D68-1: Characteristic capacities beam to beam — 1 Angle bracket F1

1 Angle Bracket AB255HD per connection

Characteristic capacity (kN) per connection

Fasteners Rqk
Nailing Flange A Flange B
pattern CNAor CSA| CNAorCSA |  Full threaded @8 ** CNA or CSA type: CNA or CSA type:
Qty Qty Qty Type 4,0x35 4,0x40 4,0x50 4,0x60 5,0x35 5,0x40 5,0x50
min of: min of:
8x140 51.05 51.05
56/Kmog 56/Kimog
min of: min of:
Naili 8x160 min of: min of: 525?('4 min of: 55;:4
anng 26 13* 5 429 47.04 . mod 484 i mod
pattern 1 min of: min of:
56/Kimoq 56/Kimoq 56/Knod
8x180 57.6 - 54.7 o
56/k min of: 56/k min of:
mod 61.4 mod 63.9
56/Kimod 56/Kimog
8x200
min of: min of:
8x140 51.05 51.05
56/Kimod 56/Kimoa
min of: min of:
59.44 59.44
Naili B0 min ot 56/k 56/k
anng 30 13* 5 49.55 . e . T
pattern 2 56/k min of: min of: min of: min of:
8x180 mod 54.27 min of: 67.82 54.81 min of: 67.82
oo | iy | S | s | G| S
8x200 56/ 70.88 56/ 72.44
56/Kmnog 56/Kimog
min of:
8x140 30.97
56/Kinog
min of:
8x160 36.26
Nailing 56/Kmog
*
pattern 3 26 13 3 min of:
8x180 415
56/Kmoa
min of: min of:
8x200 42.9 46.85
56/Kinoq 56/Krmog

* Optional, can be dismissed for F1

** Full threaded screws with d,, = 15mm
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Table D68-2: Characteristic capacities beam to beam — 1 Angle bracket Fos3

Characteristic capacity (kN) per connection
1 Angle Bracket AB255HD per connection 5
2k
Number of fasteners CMA Connector Nails CSA Connector Screws

" Flange B

pattern Flange A

CNA or CSA ] 4 0x35 4 0x40 4 0=50 4 =50 5,0x35 5, 0x40 5,0x50

Mailing
pattern 1 26 13 5 314 350 4249 457 3449 394 46.0
Nailing 30 13 5 328 377 465 497 38.4 443 53.5
pattern 2 . . . . . . .
Nailing 26 13 3 959 283 324 324 328 7.1 434
pattern 3 . . . . . . .

Table D68-3: Characteristic capacities beam to beam — 1 Angle bracket F4

. Characteristic capacity (kN) per connection
1 Angle Bracket AB255HD per connection R
JE
Mumber of fasteners CMA Connector Mails CSA Connector Screws

— Flange B

pattern Flange A

CHA or CSA @8 4 0x35 4 (x40 4 0x50 4 0x50 5,0x35 5,0x40 5,0x50

Nailing
pattern 1 26 13 >

Nailing "
pattern 2 30 13 5 13.92 k0,76

Nailing
pattern 3 26 13 3

Table D68-4: Characteristic capacities beam to beam — 1 Angle bracket Fs

. Characteristic capacity (kN) per connection
1 Angle Bracket AB255HD per connection R
13
Number of fasteners CMA Connector Nails CSA Connector Screws
Nailing Flange B
pattern Flange 4
CMA or CSA g8 4,035 4,040 4,050 4 160 £, 0x35 5, 0x40 5,0x50
Nailing min of: min af: mirn af: mir of: min of:
26 13 5 5.4 =4 =3 8.7 10.3 173 3285k nae | 325k 04
pattern 1 a5k, | a5k, ., | 225k, | 3250, | .25k,
Nailing min af: min af: mirn af: mir of:
30 13 5 8.5 0.2 13.5 5.6 9250k, | 3250k, | 3250,
pattern 2 a5k, | azsk, ., | 3250 ., | 9250,
Nailing mir af: min of: mir of: mir af: min af:
pattern 3 26 13 3 5.4 6.5 87 0.5 5.7 925k, . | 9250,
250, | 9.25% | 9250k o, | 925k, | 3.25% .,

Table D68-5: AB255HD Slip modulus Kser - Timber to Timber

1 Angle Bracket AB255HD per connection
kN/mm
Number of fasteners Keer ( )
Nailing Flange B
pattern Flange A
CNA or CSA @8 Load direction : Ry Load direction : Ry3
Nailing
12,2 1
pattern 1 26 13 5 ’ 6.0
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Annex D69 - AB255SSH

Product Name:

Product Name Ll IR Alternative product names
acc. to clause II-1
AB255SSH Steel ref. 1 -
AB255SSHS Steel ref. 2 -
AB255SSHS2 Steel ref. 3 -

Connector Size Range:

Holes flange B

Dimensions [mm] Holes flange A
Model no.
A B C Thickness 211 211 214
AB255SSH | 123 | 100 | 255 3,0 7 9 2
Drawing:
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Nailing pattern:

Nailing pattern 1 Nailing pattern 2
@ & & L] L] & L] &
Flange A: ® ® ® T D o O 4
= =
@2 @ @ @ & @ Q @ o @
O o @] O
Flange B: 9 5
L] L] & L] @ O O L2
Beam (CLT) to beam (CLT) Beam (CLT) to beam (CLT)

Skewed screws close to the bend are set at 15° from vertical plane. It shall be screws with hexagonal head such as SSH.
The following values are valid with screws with capacities equivalent to SSH10.0x40 or higher otherwise stated.
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Characteristic Capacities:

The values Rik for one AB255SSH 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 AB255SSH the values can be doubled.

Table D69-1: Characteristic capacities beam to beam — 1 Angle bracket F1

1 Angle Bracket AB255SSH per Characteristic capacity (kN) per connection
connection
Fasteners Qty Rk
Nailing
pattern Flange A | Flange B SSH
10.0x40 10.0x50 10.0x100 10.0x120 10.0x160
Nailing 26.36 *
8.56 * Kiog™0.25119.3 * K;o"0.12 42,6 56,2

pattern 1 7 9 mod mod Kinog"0.09 ’

Nailing L A L A 15.36 * L A 34.21*
pattern 2 4 7 412 * Kpog?0.5 | 10.9 * K;0q"0.2 Ko ’0.15 25.64 * Kipog0.1 K0 10.07

Table D69-2: Characteristic capacities beam to beam — 1 Angle bracket Fz3

1 Angle Bracket AB255SSH per Characteristic capacity (kN) per connection
connection
Fasteners Qty Rok = Ra
Nailing
pattern Flange A | Flange B SSH
10.0x40 10.0x50 10.0x100 10.0x120 10.0x160
Nailing
pattern 1 7 9 17,4 24,7 35,0 42,6 48,5
Nailing
pattern 2 4 7 10,8 15,4 21,8 26,5 30,1

Table D69-3: Characteristic capacities beam to beam — 1 Angle bracket F4

1 Angle Bracket AB255SSH per Characteristic capacity (kN) per connection
connection
Fasteners Qty R4,k
Nailing
pattern Flange A | Flange B SSH
10.0x40 10.0x50 10.0x100 10.0x120 10.0x160
Nailin min
attem91 7 9 13.7 13.9/Ko"0.76 | 13.9/koi"0.76 | 13.9/kno"0.76 | 13.9/k;o"0.76
P 13.92/k,,0.76
Naili min min min min
ailing 4 7 8.7 13.9 14.6 18.8 13.9/Knog0.76
pattern 2 mod
13.92/K0q™0.76 | 13.9/K0g"0.76 | 13.9/K0g™0.76 | 13.9/K0s0.76




Page 406 of 407 of European Technical Assessment no. ETA-06/0106, issued on 2020-01-29.

Table D69-4: Characteristic capacities beam to beam — 1 Angle bracket Fs

1 Angle Bracket AB255SSH per Characteristic capacity (kN) per connection
connection
Fasteners Qty Rs k
Nailing
pattern Flange A | Flange B SSH
10.0x40 10.0x50 10.0x100 10.0x120 10.0x160
pl;lzglrr;g 1 7 9 421/ "0.24 | 5.02/kye0.24 | 5.22/k, 024 | 5.28/k0"0.24 | 5.32/k"0.24
Nailing N
. . . 2.11/Kp0g™0.8
attom 2 4 7 168k | 1.97/kus"0.8 o
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Annex D70 — AB3560

Product Name:

Material reference

Product Name acc. to clause II-1

Alternative product names

AB3560 Steel ref. 1 -
AB3560S Steel ref. 2 -
AB3560S2 Steel ref. 3 -

Connector Size Range:

Dimensions [mm] Holes flange A ~GlER TEeE B
Model no.
A B C Thickness a4 a5 11
AB3560 35 60 270 1,5 9 8 2
Drawing:

Nailing pattern:

Characteristic Capacities:

The values Rix for one AB3560 per connection, with prevention of rotation (so that the connected timber elements are
prevented against rotation), are stated in the tables below.

Table D70-1: Characteristic capacities beam to beam — 1 Angle bracket

Fastener characteristic capacities per connection [kN]
Flange A Flange B
number type number type R1x Ras R Rs.«

min(3,6/kmod min(7,42XRlat.k— min(6,5/kmod min ( 4,2/kmod
9 CNA3,1x60 8 CSAS,0x25 2,6XRaxk-8) A 7,1XRiatks) | 9,4 8XRiatks )| 2,34X Riatk-a )

Riatk-A lateral capacity of the nail/screws in flange A
Riatk-8 lateral capacity of the nail/screws in flange B
Raxk-A axial withdrawal capacity of the nail/screws in flange A

Raxk-8 axial withdrawal capacity of the nail/screws in flange B



