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Assessment contains: of the document
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Assessment is issued in Three Dimensional Nailing Plates, April 2013, used as
accordance with European Assessment Document (EAD).
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Translations of this European Technical Assessment in
other languages shall fullgorrespond 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). Howevelpartial 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, AA6028
ABB40390, AE48, AE76, AE116, AG40312, AG40412,
AG40314, AG40414, AH9035, AJ60416, AJ80416,
AJ99416, ES, LS, TAZ, KNAG, ABR170, ABR220,

AB6983, AB36125, BNV33, E5, AT1, E4, E6, E7, E8, E14,

E17, E18, E19, ADR6090, ADR6035, ABAAG922
ABR10525, ABR7015, ACR, MAXIMUSAT2, ABR865
ANP, A-brackef ACFET, ABR98, ABRL98,AB105/513
ABR255, ADD45100, ABDWA45100, ADRG0O9O0L,
ABTR120/180/240, ACW155.

The angle bracket are one piece, nenelded, timbeto-
timber angle bracketanber to support (concrete, steel)
angle brackets They are connected to the timber
elementgsupportby a range of naijscrewsor bolts

The angle brackets are maffem pregalvanized steel
Grade S250GD + Z275 according to EN 463with
tolerances according to EN 1014cept if another
material is precised Material, dmensions and nail
positionsare shown in Annex @nd typical installations
are shown in AnneB.

All the angle brackets can also be produced from stainles

The static and kinematic behaviadithe timber members or
the supports shall be as described in Arbex

The wood members can be of solid timber, glued laminated
timber and similar glued members, or wedmased
structural membenwith a characteristic density from 290
kg/m? to 420kg/me.

This requirement to the material of the wood members can
be fulfilled by using the following materials:

Solid timber classified to B-C40according to EN 338

/ EN 14081

Glued members of timber classified t0l143C40
according to EN 338 EN 14081when stuctural
adhesives are used.

Glued laminated timber classified to Gl2dr better
according to EN 1194EN 14080

Solid Wood Panels, SWP according to EN 13353.
Laminated Veneer Lumber LVL according to EN 14374
Laminated Strand Lumber, e.g. Parallam anabEr
Strand

Plywoodaccording t&EN 636

Oriented Stran®8oard, OSB according to EN 300
Cross Laminated Timber (CLT) acc. to EN 16351
ETA

=A =4 =9

=A =4 =9

Annex D states the loadarrying capacities of the Angle
Bracket connections for a characteristic density of 36@%g
For timber or wood based material with a loalearacteristic
densitythan350 kg/nt the loadcarryingcapacitieshallbe
reduced by thedk.sfactor(see Annex C2)

Ihe design of the connections shall be in accordance with

steel number 1.4401, 1.4404, 1.4521, 1.4301 or 1.4508-Urocode 5 or a similarational Timber Coderhe wood

according to EN 10088:2005 or a stainless steel with a

minimum characteristic 0.2% vyield stress of 240 MPa, a
minimum 1.0% vyield stress of 270 MPa and a minimum

ultimate tensile strength of 530 MPa.

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

The angle brackets are intended for use iaking

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 o
masonry.

Theangle 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

connections in load bearing structures, as a ConneCtioauasistatic loading

between two timber beams or a timber beam and a timber

post or between a timber member and a concrete/stegl, o angle brackets can also be used ituamr timber
member, where requirements for mechanical resistance angy,ctyres, service class 3, when a corrosion protection in

stability and safety in usae ithe sense of thBasic Works

accordance with Euro Code 5 is applied, or when stainless

Requirements 1 and 4 of Regulation (EU) 305/2011 shall bgyee with similar or better characteristic yield and ultimate

fulfilled.

strength is employed.

The connection may be with a single angle bracket or with arj-p, scope of the hangers regardingstasice to corrosion

angle bracket on each side of the fastened timber membergy, || he defined according to national provisions that apply at

the installation site considering environmental conditions and
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in conjunction with the admissible service conditions
according to EN 199%-1 and the admissible corrosivity
category as described and defined in EN ISO 12944

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

The indications given on the working life cannot be
interpreed 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

3.1 Mechanical resistance and stability*) (BWR1)

Characteristic loagarrying capacity
Stiffness

Ductility in cyclic testing

3.2 Safdy 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 resources (BWR7)

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 st
classified aguroclass Alin accordance with
EN 135011 and EC decision 96/603/EC
amended by EC Decision 2000/605/EC

The product does not contain/relea
dangerous substancepecified in TR 034,
datedMarch 2012

Not relevant

The angle brackets have been assesse
having satisfactory durability and serviceabil
when used in timber structures using t
timber species described in Eurocode 5 ¢
subject to the dry internal conditions define
by service class 1, 2 and 3

See Annex D

*) See additional information in section 3.8.12.
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3.9 Methods of verification jointds st i-tofbeuses forthearmlpsd r t i e
Safety principles and partial factors the serviceability limit state.

The characteristic loadarrying capacities have been

calculated considering different ratios betwéee partial Fasteners

factors for timber connections and steel cross sections.

The load bearing capacities of the bracketgehseen
According to clause 6.3.5 of EN 1990 (Eurocodgasis determined based on the useCoinnector nailCNA or
of structural design) the characteristic resistance for connector screws CSA accordanceith ETA-04/0013.
structural members that comprise more than one material It is allowed to usether onnector nails oconnector

acting in assoation should be calculated as screwsin accordance with the standard EN 14%@th
the same or better performanitean the used4,0 mm
1 g fl CNA Connector nad and still achieve the same lead
Ry =——RIMX, i/ X6 gL'l;adL] beaing capacity of the connection
M1 m,i

For some brackets the load bearing capacities bese
where gy, ,is the global partial factor for material 1 (in ~ determined based on the use of boltpawder actuated
this case wood)g,,, is the partial factor on the material ~ PINSOr wood screws see Annex C3 for complete list.
and Gm; are material pa@l factors for th.e other ~ For any other information about fasteners or characteristic
materials, i.e. the calculations are made with material capacity modification method for different fasteners
parameters modified by multiplication by please see Amrex C41.

Kmodi = Gz /O The angle bracket can be mounted using different
nail/'screwpatternsThenail/'screwpatterrsfor each angle
bracketand different connection typs described and
shown in anneD.

The characteristic loadarrying capacities have been
calculatedconsideringa ratio between the pat factor
for timber connections and steel cross sections

130 Stainless steel
Knai =118 (EC5: K,q == =118) All the angle brackets can also be produced from stainless
110 steel number 1.4401, 1.4404, 1.4521, 1.4301 or 1.4509

according to EN 10088:2005 or a stainless steel with a
For knoa™> 1,18 the loagtarrying capacities stated in  minimum characteristic 0.2% yield stress of 240 MPa, a

AnnexD are valid (on the safe side). minimum 1.0% yield stress of 270 MPa and a minimum
For knoa<1,18 the loagetarrying capacities statein ultimate tensile strength of 530 MP@he characteristic
AnnexD have to be multiplied by a factor load carrying capacities can be considered as the same as

those published in this document subject to the use of
stainless CNA connector nais CSA connector screws
covered by the ETA4/0013 or stainless threaded nails
screwsdn aacordance to the standdetll 14592 respecting
the rules given in the paragraph "fasteners" above.

f — kmcdi
118

3.10 Mechanical resistance and stability
See anneD for characteristic loagarrying capacity in

° g ¢ 3.11Aspects related to the performance of the product
the different directionsRo s,

o - 3.111 Corrosion protection in service class 1 and 2.
The characteristic capacities of the angle ket are

determined by calculation assisted by testing as described |, accordance with ETAG 015 shall the anglechet

in the EOTA Guideline 015 clause 5.1.2. They should be  paye 5 zinc coating weight of Z275. The steel employed is
used for designs in accordance with Eurocode 5 or a go50 gD with Z275 according to EN 413

similar national Timber Code.

] ) ] 3.11.2Corrosion protection in service class 3.
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.

In accordance with Eurocode 5 the angle bradietibe
» produced from stainless steel.

No performance has been determined in relation to the
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3.12 Generd aspects related to the use of the product
Simpson Strondie angle brackets typ&8BR90, AB90,
ABR105, AB105, ABR70, AB70, E20/3, E9/2.5, E9S/2.5,
ABR9015, ABR9020, ABR100, AA60ZB ABB40390,
AE48, AE76, AE116, AG40312, AG40412, AG40314,
AG40414, AH9035AJ60416, AJ80416, AJ99416, ES,
LS, TAZ, KNAG, ABR170, ABR220, AB6983, AB36125,
BNV33, E5, AT1, E4, E6, E7, E8, E14, E17, E18, E19,
ADR6090, ADRG6035, ABAI, AG922, ABR10525,
ABR7015, ACR,MAXIMUS , AT2, ABR865 ANP, A-
bracket, ACFET, ABRL98, AB105/513, ABRSS5,
ADD45100, ABDW45100, ADRG6090L,
ABTR120/180/240, ACW155are manufactured in
accordance with the provisions dhis European
Technical Asessmenising the manufacturing processes
as identified in the inspection of the plant by the notified
inspection bdy and laid down in the technical
documentation.

. ETA06/0106 issued 0r2016012-06
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4  Assessment and verification of constancy
of performance (AVCP)

4.1 AVCP system

According to the decision 97/638/EC of the European
Commissionl, as amended, the system(s) of assessment
and verification 6constancy of performance (see Annex

V to Regulation (EU) No 305/20119 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 systen are laid down in the control plan deposited
at ETA-Danmark

Issued }I’Cc?p\enhagenn 201612-06 by
g |

«

\ /¥4 A é
(\ El'ﬁgné;”sgrm

Managdng Director ETA-Danmark
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Annex A - Revision History

Maodifications and additions to the previous ETA-06/0106 valid from 201410-14

Page | Update
1 Changing Manufacturing plant
5 Il 2: Addition of CLT
1516 | Annex B: Addition of ACFET200, ABTR, ACW155
23 Annex C41: Clarification of how to interpolate
77 D8 E9/2,5: Oblong hole changedar84,0 instead of 33,5
83 D9 E9S/2,5: Oblong hole changed into 34,0 instead of 33,5
9091 | D10 ABR9015: Values with Screws updated.
95100 | D11 ABR9020Values with Screws updateflddition of slip modulus
102106 | D12 ABR100:Values with Screws updatefiddition of slip modulus
114 D15 AE48:New capacities and add. of nail pattern
120 D16 AE76: New capacé#s and add of nail pattern
126 D17 AE116: Modification of capacitigadd. of one nail pattern) and addition of slip modulus
168 D27 ABR170/220No of nails in table D28 is corrected (typing error)
191- D33 AT1: Values for (new) Table 3Bupdated
249 D44 ADR6035:CNA changed into Bolt (typing error)
253255 | D46 AG922: Addition of slip modulus
296-297 | D56 ABR98: Addition of ABRL98 and addith 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 ETA06/0106 valid from 201305-28 to 201805-28

Pages

Update

Adjustment from fAapproval 6 to fiassessment

Annex C: added the description for using of one angle bracket

Annex C4: added the possibility for interpolation by interim values

22ff | D1, D2, D3, D4: ABR90, AB90, ABR105, AB105 addeapacities for connection to rigid suppo

52 Table D42: AB105 correction e to f, byiRfor maximum nailing

97 D11: ABR9020, added values for beamiumn

101ff |D12: ABR100, added values for nails 4,0x35, added minimum nailing

111ff |Figure D153, D16-3, D173 , Type AEé: washer for force

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

159ff D27, ABR170/220: connections/ values also valid for columretmiirigid suppdr added values fq
B<60mmt

164ff D28, D29, D3Q: AB6983, AB36125, BNV33, correctiongfki n t he f or mudoa &
values determine by the bolt

249 | DA47: ABR10525, material S350GD instead of S550DG (typing error)

253 | D47:ABR10525 added values for bearolumn

272 |D51: AT2, long hole modified to 9x17mm (before with 8x16mm)

278ff | D-52 to D57: added ABR865, ACFET200 / ACFET200PP, ANMyrackets, ABR98, AB105/513

diverse| Annex: D-7, D-18, D-19, D-31 to D44, D-51: Additionof bolt-factors
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Madifications and additions to the previous ETA06/0106 valid from 2A2-09-07 to 2016-10-13

Pages Update
85+88+90 Table D113 + D115 minimum nailing of ABR9020
86+90 New table D116 ABR9020 fastening on steel with PAT pins
242+244 New table D473 ABR10525 fastening on steel with PAT pins
91+97 New table D127 ABR100 fastening on steel with PAT pins
2544255 Table D491 + D492 ACR7015/ACR9020/ACR10525other load directions
88+243+246+255 R1,k for connections with 2 angle brackdtave been changed from calculd

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

Madifications and additions to the previous ETA06/0106 valid from 2A1-10-13 to 2016-10-13

Pages Update
Table headings uptaradteribtimodnf
no. deleted
86+87 Revision of capacity table D13 and D114 for ABR9020
230 Change measurement B on figure BUADRG6035
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 201105-25t0 201408-12

Pages Update

Merging of ETA06/0106 + ETA07/0055 + ETA07/0194

25 Update of table DL - 2 angle brackets ABR90

27 Updateof @40x40 capacities in table D4 for ABR90 for minimum nailing

34 Update of table DA - 2 angle brackets AB90

49 Update of table D4 - 2 angle brackets AB105

95 Update of table D137 2 angle brackets ABR1G&ith addition of R« capacities

% Updatg_of table D124 7 1 angle bracket ABR10®ith addition of Rx and Rk
capacities

156 Addition of Fk capacities for ABR170 and ABR220 for timber to conc
connectiontable D282)

162- 229 Revision of capacity tables according to EOA/0013 for anneD32 to D43

230 Update of capacity tables D@4for ADR6090 R «for concete structure

234 Addition of ABAI105

236 Addition of AG922

Modifications and additions to the previous ETA06/0106 valid from 200908-12 to 201408-12

Pages

Update

87

ABR100 nail for use in concrete have been added




Pagel3 of 3200f European Tdunical Assessmemto. ETA06/0106 issued or2016012-06

Modifications and additions to the previous ETA06/0106 valid from 200810-27 to 201310-27

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

Maodifications and additions to the previous ETA06/0106 valid from 200708-22 to 201208-22

Pages Update
6 The formula for kenshas 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 EUA0013
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Annex B - Typical installation

FIGURE B1- BEAM TO BEAM CONNECT ION FIGURE B2 - BEAM TO COLUMN CONNE CTION

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

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

Above are shown all the typical installation. Any other particular installation is described in the Annex D for the spec
product.
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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:
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Typical installation of ACW155:

- on front of concrete floor:

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

Annex C1i1 Basis of Design

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

Most of he capacities stated in the Annex D tablesmodified characteristitapacitiedRk mos It means that the capacity
given for a load duration category (P,L,M,S or I) already takes into accountdhiadtor. The design capacities are
obtained according to the following formula.

— Rk &mod - Rk,mod
9u Iu

R;

Some of the capacities stated in the Annex D tables are characteristic capaciliesr&ore the design capacities are
obtained according to the following formula:

:Rk&mod

" Gu

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

For all angle brackets included in this ETi#e following inequalities shall be fulfilled:
F1 combined with Eor Fs:

o ~2 ° 2
aFud 0 aFoors d 0
—0taea——o0¢ 1

gRl,d = ngors,d =

F. combined with For Fs;

Fl,d + F4or5,d ¢ l

Rid  Ruaorsd

F. combined with For s and R or Fs:

N 2 R 2
ek F g eF 7]
: 1d + 4or5,d l;l + : 2or3,d l:J ¢110
@R.I.,d R40r5,d u @R20r3,d u

Timber splitting
For the lifting force Iracting perpendicular to the grain in the timkienust be checked that splitting will not occur in
accordance with Eurocode 5 osiailar national Timber Code.
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Annex C21 Definition of forces direction

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

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

Figure C21: Beam to beam connection, beam to support with bolts

2 anglebrackets per connection
The angle brackets must be placed at each side opfmsd#eh other.

Acting forces

Fy Lifting force acting along the central axis of the joint.
F.and i Lateral force acting in the joint between the purlin and beam in the plimiction.
Fsand i Lateral force acting in the beam direction along the central axis of the joint but elevated e above the be

1 angle bracket per connection

Acting forces

Fy Lifting force acting in the central axis of the angle bracket but istamte f from the vadal flap of the
angle bracket.
If the purlin is prevented from rotation the leaarying capacity will be half that of a connection with
anglebrackets.

Fand i Lateral force acting in the joint between the purlin and the beadheipurlin directionthe purlin have to
be prevented from twisting

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

Fs Lateral force actingni the beam direction perpendicular to the vertical flap elevated e above the bec

directed away from the angle brackets vertical flap.

Wane on underthe flap towardsthe purlin

For mostof the angle brackets wane under the flap towards the purlin iseallpvovided it does not occur under the
fasteners.

Under each tablm Annex Dis indicated weather wane is allowed or not allowed.
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C2-2 : Forcesi Beam to column connection

Oneanglebracket peconnection

Figure C22-1. Beam tocolumnconnectbni Angle bracket with a rib

Column Column

Flap turned downwards Flap turned upwards
Figure C22-2: Beam tocolumn connectiori Angle bracketvithout a rib

1 angle bracket per connection

Acting forces

F1 Downward forceactingalongthe central axis of the alegbracket
F> Lifting force actingalong the central axis of the angle bracket.
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C2-3 : Forcesi Post to beam connection, post to support with bolts

I
!
Timber, steel or concrete
I
I

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

Figure @2-3: Post to beam connection, post tpgort with bolts

2 angle brackets per connection
The angle brackets must be placed at each side opfmsd#eh other.

Acting forces
Fy Lifting force acting along the central axis of the joint.
F.and i Lateral force acting in the joint between tlesfandthebeamparallel to the bend line in the angle bracket

1 angle bracket per connection
The loadcarrying capacities wilbe half of that of a connection with 2 angle brackets per connetti®post have to be
prevented from twisting.

Wane
Thetimber shall have plane surfaces under the angle bracket which means that wane may not occur under the angle k
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C2-4 : Forcesi Trimmer connection

lF3 !

Figure B3: Trimmer connection

2 angle brackets per connection
The angle brackets must be gdd at each side oppositeeach other.

Acting forces
Fand i Lateral forceparallel to the bend line in the angle bracket in the joint between the joist and the heade

1 angle bracket per connection
The loadcarrying capacities wilbe half of thatof a connection with 2 angle brackets per connegctimpostasto be
prevented from twisting.

Wane
Thetimber shall have plane surfaces under the angle bracket which means that wane may not occur under the angle t

C2-5 : Connection with bolts

Below the loaetables for connection with bolts are
given factors.
It has tobe checled, that the bolt has a capacity to E..

absorb the resultaoverlappingforces. e }/ %_, &

H
-
ST

Rootavat®  f afa fiCHNG load. el L A — )

‘ ;H HE‘ | b k‘ \klatXFid
The factor k:is givento determine thehear loador 8- - 8] | N '
the bolt K, X Fiq
The factor Kk is givento determine thaxial loadfor
the bolt

Each bolt shall have a capacity to sustdateralforce of:Q ek Fi,d
Each bolt shidhave a capacity to sustain a axial force @: ak Fi,d

Combinatiors of loads have to beonsidered
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Annex C31 Fasteners specification and capacities

CNA connector nails and CSA connector screws according to@&¥@013 :

Otherfasteners:

Nail and screwype

Nail and screwsize

(mm)
According to ETA Finish
04/0013 annex A | Diameter | Length
drawing 1 and 2
Connector nail 3,1 -- Electroplated zinc
Connector nail 3,7 50 Electroplated zinc
Connector nail 4,0 35 Electroplated zinc
Connector nail 4,0 40 Electioplated zinc
Connector nail 4,0 50 Electroplated zinc
Connector nail 4,0 60 Electroplated zinc
Connector screw 50 35 Electroplated zinc
Connector screw 5,0 40 Electroplated zinc
Connector screw 50 50 Electroplated zinc
Connector nail 4,2 35 Electrgplated zinc
Connector nail 4,2 50 Electroplated zinc
Connector nail 4,2 60 Electroplated zinc

Nail, screw and bolt

Nail, screwand bolt
size (mm)

Finish

type -
P Diameter | Length
Threadedhail according .
to EN 14592 31 - Electroplated zinc
Smooth nail according tg . .
EN 14592 3,75 75 Hot-dip galvanted
Threadedhail according .
0 EN 14592 4,0 - Electroplated zinc
PDPAT75 4,0 19 Electroplated zinc
Wood screw 6,0 45 Electroplated zinc
Wood screw 8,0 120 Electroplatedzinc
Wood screw SD25600 6,4 152 Doublebarrier coating
Bolt M8 8 For relevant angle brackets see the
Bolt M10 10 assumed characteristic capacities of th
bolt connection and compare with the
Bolt M12 12 specification of the manufacturer
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Annex C41 Characteristic capacity modification methods for nails and timber types
C41 1 : Characteristic capacity modification method for different nails

CNA Connector nails and CSA Connector scres in accordance to ETA04/0013

When theload baring capacit of a bracket hae been determined based on the us€afinector nailsCNA 4,0x35,
CNA4,0x40, CNA4,0x500r CNA4,0x60 in accordanceith ETA-04/0013it is allowed to usdonger 4,0 mm CNA
Connector nails dConnector screwSSA5,0x35, CSA5,0x3, CSA 5,0x50 or Connector nafliNA4,2x35, CNA4,2x50,
CNA4,2x60 in accordance with ETF84/0013with the same or better performaribantheused4,0 mm CNA Connector
nails and still achieve the same lelaglaing capacity of the connection

When the loadbearing capacity of a bracket have been determined based on the use of Connector screws it is always al
to use a longer screw and the capacities will still be valid. If shorter Connector screws are needlanthtions are made

a reduction factoequal to the ratio between the withdrawal capacity of the short screw and the withdrawal capacity of
long screw is applicable for all load bearing capacities of the connection.

It is always allowed to interpolate between two sizes of nails or sdrewsxample the capacity of Connector nails CNA
4,0x50in accordance with ETA4/0013can be calculateds the mean value of the capacity of the connection when
Connector nails CNA4,0x40 and\&4,0x60 are used:
To calculate the capacity with CNA4.0x50, theue of the capacity with CNA4.0x40 must be multiply by a factor k and
must be limited to the value with CNA4.0x60.

For F1 load direction on timber k =,&NA4.0x60 / R« CNA4.0x40

For F1 load direction on rigid support k ENA4.0x60 / Rx CNAX40

ForF2 and F3 load direction on all support k zENA4.0x60 / RiCNAx40

For F4 and F5 load direction on all support k. zJRNA4.0x60 / R CNA4.0x40

Threaded nails in accordance to EN 14592

For all angle brackethe design modshlsoallow the use oftireaded nails in accordancegbl 14592 with aliameter in
the range 4,0 4,2 mm and a minimum length of 35 mm, assuming a thick steel plate when calctlatatgral nail load
bearing capacityf no calculations are made a reduction factor equal ratiedbetween theharacteristic withdrawal capacity
of the actual used threaded nail and the characteristic withdrawal capacity of the correspamuiatpr nail according to
table Blin ETA-04/0013 is applicable for all load bearing capacities ofdéimeection.

Other fasteners

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

For sone angle brackets the load bearing capacities have been determined for a connection between a timber member
supporto a 6 mm steel membesingPDPA-75 nails, which are powder actuated pirige pins have been fastened through
the existingholes inthe angle brackets.

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

Stainless steel

For the angle brackepoduced from stainless steel number 1.4401,0444.4521, 1.4301 or 1.4509 according to EN
100882:2005 or a stainless steel with a minimum characteristic 0.2% yield stress of 240 MPa, a minimum 1.0% vyield s
of 270 MPa and a minimum ultimate tensile strength of 530 MRa.characteristic loadarying capacities can be
considered as the same as those published in this document subject to the use of stainless CNA connector nails c
connector screws covered by the ETA/0013 or stainless threaded nails or screws in accordance to the dEhhdd92
respecting the rules given the paragraph above for nails and screws according te(E10013 and EN14592.
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C41 2 : Characteristic capacity modification method fordifferent timber types
Annex D states the loathrrying capacities of the Angracket connections for a characteristic density of 350%g/m
For timber or wood based material with a lowkaracteristic densitjian350 kg/n? the loadcarryingcapacitieshallbe
reduced by thedknsfactor.

_ar, o . - . . .
Kgens = %o Wherey « is thecharacteristic density of the timberkg/me.

Q -
For interim value, e.g. distances, it’s allowed to determine the values by interpolation if nothing else is namedédnitthe ct
table.



Page25 of 3200f European Tdunical Assessmemto. ETA06/0106 issued or2016012-06
Annex D - Product definition and capacities

Annex D17 ABR90

Product Name:

Alternative name
Product Name

UK France Denmark Germany

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

ABR90S - E2IX - -

ABR90S2 - - - -

Drawing: P

u5
175
775 | 175

175

R0 Gl |

FigureD1-1 - ABR90

Material :
Standard materialS250GD + Z275 according td\EL0346
Or stainless steel according to clallsg
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Nail pattern:

Beam to beam connection

ST TR
Tor or
&° | % | |e Figure DL-3
2 ] 2 9 . oy
1* ¢m Figure D12 1* ‘10 ’V'a.x'm“m nailing
< -4 Minimum nailing < < Nails in holes number
Nails in holes number 2'3’42’5'6'7’8’9/ (
2,5,6,9,/11,12,15,16,19,20 ;(1)’1 13,14,15,16,17,18,1
Beam tocolumn connection
®5 05.
40 07 )
af s Figure DO1-4
2’ ° Maximum nailing
L 1% Nails in holes number
° ° 3,5,6,8/
) > 11,12,13,14,15,16,17,18,19,20
Te
19. .12
18 13
[ ] [ ]
17.U.14
16. O .15
Beam to rigid support connection
Figure D1-5 Figure D1-6
Nailing Nailing
nails in holes number nails in holes number
2to 9 2,5,6,9
and 1 bolt and 1 bolt
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Modified characteristic capacities

Table D11 2 Angle Bracket&BR90, beam to beam connection
2 ABR90 Modified characteristic capacity per
per connection connection (kN)
3 Load Rk Rk = Rsx Rax = Rsx
Nailing duration Connector nail according to ETA-04/0013
4,0x40 [4,0x60]4,0x40 | 4,0x60 4,0x40 4,0x60
32 53 6,1b+431 6,84 b+430
P 3,4 4.4 e-10,7 e-10,7
1,0 2,3 max 5,1 max 7,2
37 6.2 6,2-b+431 7,17 b+430
L 4,0 51 e-10,7 e-10,7
Minimum 1,3 3,0 max 5,6 max 8,0
Nailing 43 71 6.4b+431 7.5b+430
4+6 M 46 | 59 e-10,7 e-10,7
See fig. 1,6 3,7 max 6,1 max 8,9
D1-2 48 80 6,6-b+431 7,83b+429
S ' ’ 51 | 66 e-10,7 e-10,7
2,0 4,5 max 6,7 max 9,8
5.9 9,7 7,0b+430 8,49-bh+429
I 6,3 8,1 e-10,7 e-10,7
2,7 6,4 max 7,7 max 11,5
48 80 6,3 b+431 7,2b+430
P ’ ’ 56 | 7.1 e-10,7 e-10,7
1.4 3,2 max 7,8 max 11,7
5,6 9,3 6,5b+431 7,59-b+429
L 6,5 8,3 e-10,7 e-10,7
Maximum 1,8 4.2 max 8,8 max 13,4
Nailing 64 | 106 67b+430 | 7,98b+429
8+10 M 7.4 9,5 e-10,7 e-10,7
. 2,2 5,3 max 9,7 max 15,0
See fig.
D1-3 71 | 12,0 7,0b+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 7.4b+430 9,15-b+428
I 10,2 | 13,0 e-10,7 e-10,7
3,8 9,0 max 12,7 max 19,9

b and e are in mm.

[

nail the valuen the grey squaris valid.

When the purlin has a wane on the side tostrdAngle Bracket with an extent from the bottom up toltheer
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TableD1-2 1 Angle BrackeABR90, bem to beam connection
Load duration: 1 Angle Bracket Modified characteristic capacity per
P per connection connection (kN)
R1 Rok = R3k | R4,k I Rs «
Connector nail according to ETA-04/0013:
4,0x40 | 4,0x60 |4,0x40|4,0x60] 4,0x40 | 4,0x60 | 4,0x40 | 4,0x60
Minimum nailing: 4+6 (fig. D1-2)
e<37,5: e<37,5: eO 58: eO 55:
30.6 50,9 31 52
fO 4/0f O 4|9: 37,5-e 37,5-e 68-e 68-e
78 114 58<eO 1/[8B88360 1,
60 60 ed 37|e®,42] 2,83
37<e0|(4Dd4eO 109??’3 42
1,7 2,2 81 119.8
e e
f>40: f>49:
e>1,83-b: e>1,62:-b+3:
31.1 51,7
f f . .
e>10L: e>109: 6.1-b-225 6.84:b-271
28.9 48 e-68 e-68
e-65 e-65
Maximum nailing: 8+10 (fig. D1-3)
e<37,5: e<37,5: eO 57: eO 514:
37.5 62.7 46,3 77.5
fO 3/4f0 4|1: 37,5-e 37,5-e 68-e 68-e
85 127 57<e0O 1, #574:<be+Cl 01:,
60 60 ed 20lem,243| 5, 66
20<eO|2%<ed|102"3 58
2,8 3,5
89 133.1
e e
>34: >41: e>1,47-b+10: e>1,23-b+15:
30,9 51,7 6.3-b-247 7,2-b-308
f f e>96: e>102: e-68 e-68
28,7 48
e-65 e-65

b, e and f are in mm.

When the purlin has a wane on the side towtrd Angle Bracket with an extent from the bottom up to the
ower nail the formula in the grey square shall be checked additionally.
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Table D1-3 1 Angle BrackeABR90, beam to beam connection
Load duration: 1 Angle Bracket Modified characteristic capacity per connection
L per connection (kN)
Ry Ro = Ray I Rax I Rs
Connector nail according to ETA-04/0013:
4,0x40 | 4,0x60 |4,0x40|4,0x60] 4,0x40 | 4,0x60 | 4,0x40 | 4,0x60
Minimum nailing: 4+6 (fig. D1-2)
e<37,5: e<37,5: e O57: e 054 :
35,7 59,4 36 69
f 043: f 05 9: 37,5-e 37,5-e 68-e 68-
87 130 57<e01, 7|79:b<d 01, 5
+60 +60 e036:| eps1:| 3,3
36<e0l88ce0l11: > 5.0
2,0 2,6 91 1358
e e
>43: f>52:
e>1,77b+1: e>1,51-b+5:
36,3 60,3
f f . .
e>103: e>111: 6,20-236 7,52b-310
33,7 56 e-68 e-68
e-65 e-65
Maximum nailing: 8+10 (fig. D1-3)
e<37,5: e<37,5: e O56: e O54:
437 73.2 54 90.4
f O36[: f 04 3: 37,5-e 37,5-e 68-e 68-e
% 144 56<e01l, 3pPib<dQl, 1
f+60 f+60 e019: |6023: |6, 61
19<eOPD®I<eO 03:4’7 6.5
3,2 4,1
100 1513
e e
f>36: >43: e>1,39-b+11: e>1,17b+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 towtrd Angle Bracket with an extent from the bottom up to the

lower nail the formula in the grey square shall be checked additionally.
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Table D1-4 1 Angle Bracket ABR90, beam to beam connection
Load duration: 1 Angle Bracket Modified characteristic capacity per connection
M per connection (kN)
Ry Ro = Rax I Rax I Rs
Connector nail according to ETA-04/0013:
4,0x40 | 4,0x60 |4,0x40|4,0x60] 4,0x40 | 4,0x60 | 4,0x40 | 4,0x60
Minimum nailing: 4+6 (fig. D1-2)
e<37,5: e<37,5: e 056 : e 054 :
40,8 67.9 41 69
f O45): f O59: 37,5-e 37,5-e 68-e 68-€
96 145 56<e0O1, 7[1&4<+@01, 5
f+60 f+60 e034:|e20®0: |3, 78
34<e0]06xe0)12: 38 5.0
23 | 29 101 151.9
e e
f>45: f>55:
e>1,71b+2: e>1,51-b+5:
414 68,9
f f e>105: e>112: 6.4-b-248 7.5-b-309
38,5 64 e-68 e-68
e-65 e-65

Maximum nailing: 8+10 (fig. D1-3)

e<37,5: e<37,5: e O55: e O53:
50 83,6 62 103
f 0O38[: f 0O49: 37,5-e 37,5-e 68-e 68-e
106 161 e019: |60D2: | 555886801, 3BE-D<+dB1, 1
f+60 f+60 22<e0p2:
169.6 5,0 7.1
. e
37 47 19<eO0OP9:
111
e 92<eO111:
f>38: f>45: 109,5 e>1,33hb+13: e>1,12:b+17:
e-32,5
41,2 68,9 e>99: 6,7b-277 7.98b-359
f f 382 e>111: e-68 e-68
e-65 64
e-65

b, e and f are in mm.
When the purlin has a wane on the side toaHrd Angle Bracket with an extent from the bottom up to the
ower nail the formula in the grey square shall be checked additionally.
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Tabe D1-5 1 Angle BrackeABR90, beam to beam connection
Load duration: 1 Angle Bracket Modified characteristic capacity per connection
S per connection (kN)
Ry Rox = Rsx | Rax | Rs
Connector nail according to ETA-04/0013:
4,0x40 | 4,0x60 |4,0x40|4,0x60] 4,0x40 | 4,0x60 | 4,0x40 | 4,0x60
Minimum nailing: 4+6 (fig. D1-2)
e<37,5: e<37,5: e 056 : e 05 3:
408 76,4 47 77
f O45): f 0O57]: 37,5-e 37,5-e 68-e 68-e
106 160 e034:|8080: | 562801, 6{72:H<s801, 4
f+60 f+60 34<e0l@D<eOp3:
110 167.9 4,0 53
26 | 33 c c
93<e0}]27:
109,5 e>1,67-b+3: e>1,46-b+6:
f>45: f>57: e-32,5
46,6 77,5 6,6-b-259 7,83-h-328
f f e>105: e>127: e-68 e-68
433 72
e-65 e-65
Maximum nailing: 8+10 (fig. D1-3)
e<37,5: e<37,5: e O55: e 053:
76,1 94.1 69 116
f O40: f O4¢: 37,5-e 37,5-e 68-e 68-e
116 179 e018: 60B2:]|585%e01, 2B%:dedd@l, O
f+60 f+60 18<e0l@R<eOf9:
& 186.5 54 7,8
42 | 53 € €
79<e0}]27:
109,5 e>1,28-b+14: e>1,08-b+18:
f>40: f>46: e-32,5
46,3 77,5 7,0-b-292 8,37-h-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 toaHrd Angle Bracket with an extent from the bottom up to the
ower nail the formula in the grey square shall be checkediealiy.
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Table D16 1 Angle BrackeABR9(Q beam to beam connection
Load duration: 1 Angle Bracket Modified characteristic capacity per connection
I per connection (kN)
Ry Rox = Rsx | Rax | Rs
Connector nail according to ETA-04/0013:
4,0x40 | 4,0x60 |4,0x40|4,0x60] 4,0x40 | 4,0x60 | 4,0x40 | 4,0x60
Minimum nailing: 4+6 (fig. D1-2)
e<37,5: e<37,5: e 055 e 052:
56,2 934 57 95
f 0O51: f 06 (: 37,5-e 37,5-e 68-e 68-e
124 190 e032: |06 55k@ 01, 5[8%:b<eatO1, 3
f+60 f+60 32<e0OpP86<eOfo9:
130 186.5 4.4 6,1
31 | 40 c c
95<e01195xe0]198:
109 109,5 e>1,58-b+4: e>1,39-b+7:
f>51: >60: e-32,5 e-32,5
57 94,7 7,0-b-282 8.,49-b-366
f f e>110: e>198: e-68 e-68
52,9 87,9
e-65 e-65
Maximum nailing: 8+10 (fig. D1-3)
e<37,5: e<37,5: e O54: e 052:
68.7 115 85 142
f 042 f 04¢9: 37,5-e 37,5-e 68-e 68-e
137 213 e018: |e8)118: FA3<2®1, 2Pp3ded®GL, 0
f+60 f+60 18<e0]1aB<e O 9:
144 186,5 6,2 9.1
5,1 6,5 € €
79<e0200:
e>103: 109,5 e>1,20-b+16: e>1,01-b+20:
>42: f>48: e-32,5
56,6 94,7 52,6 7,4-b-322 9,15-b-435
f f e-65 e>200" e-68 e-68
87,9
e-65

b, e and f are in mm.

When the purlin has a wane on the side toaHrd Angle Bracket with an extent from the bottom up to the
ower nail the formula in the grey square shall beaked additionally.
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Table DL-7 1 Angle BrackeABRO0, beam to column connection
Beam to column connection Modified characteristic capacity per
connection (kN)
1 Angle Bracket ABR90
Rik Rok
- Load - .
Nailing duration Connector nail according to ETA-04/0013
4,0x40 4,0x60 4,0x40 4,0x60
P 5,4 6,6 0,9 15
Beam: 4 L 6,3 7,7 1,0 1,7
Column: 10 M 72 88 12 20
See fig. D1-4 S 8,1 9,9 1,3 2,2
I 9,9 12,1 1,6 2,7

End gab: max. 5 mm

Table D18 2 Angle BrackeABRO0, beam to rigid support connection

> ABROO characteristic capacities [KN] per connection
per Rik Resk
connection connector nails according to E‘DA/0013
nailing 4,0x35 | 4,0x40 | 4,0x50 | 4,0x60 4,0x35 4,0x40 | 4,0x50 | 4,0x60
min of:
full nailing
(fig.D15) 3,1 3,7 4,94 6,14 1,64 1,96 2,6 3,2
3;2/kmod
partial
nailing 0,74 0,9 1,2 1,48 0,13 0,16 | 022 | 0,27
(fig.D16)
F
4/5
=
e
2 ABR90 Rasi
per connector nails according to EDA/0013 bolt 1 i_b_L bolt 2
; -]
connection| 4,0x35 | 4,0x40 | 4,0x50 | 4,0x60
é 1) 1)
for full- TR4 + R,
and |_o_art|al max | 8217 R,. b0
nailing 1 min j =13
(fig.D15 [ i Kma 2 ey
and D16)
D see table DB
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Connection with bolt

ABR90 connection with 2 angle brackets

factor: fork |for B3 for Fus, bolt 1 for Fus, bolt 2
Kax 0,50 - 0,50 0,10
Kiat - 0,50 - 1,00

For each bolt it's needed to cke®boitd jateral X 1at X Fd ; RooltaaxiaX ax X Fa; and also the combination

Table D19 1 Angle BrackeABRI0, beam to rigid support connection

characteristic capacities [KN] per connection
1 ABR9O Ru Rux
per connector nails accordg to ETA4/0013
connection 4,0x35to 4,0x60 4,0x35 to 4,0x60
21,7/((f+78)Kmod) 21,7 / (€ X kod)
Rz k Rox *

connector nails according to E‘DA/0013
4,035 | 4,0x40 | 4,0x50 | 4,0x60|  4,0x35 | 4,0x40| 4,0x50 | 4,0x60

half of the vales for a connedbn ‘ Xl:‘ |
with 2 ABRO, if the timber is 222 266 | 355 | 443
prevented from rotation, otherwise X2=
Ry3=0,0kN 107 | 128 | 171 | 213
* for full- and partial nailing a X1 X2 110 @

A v % v A " mln% ; 1 8
S Aa U2 AyaSNu A ce- 9,99mm 85mm- e e3 k4 =
negatiwe values shall not be
considered

Connection with bolt

ABR90 connection with 1 angle brackets

factor: for R for Fys for K for K
Kax 1,00 - e/20 e/95
Kiat - - 1,00 1,00

For each bolt it'seeded to checkRyoitd lateral X 1at X Fd ; RooltaaxiaX ax X Fa; and also the combination
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Annex D21 AB90

Product Name

Alternative name
Product Name

UK France Denmark Germany

AB90 -- E2/2.5/709 -- 900/R

AB90S - - -

AB90S2

Drawing: o5, 20 20 28

55,5| 175 6 8g

88

o
o
~
n
-
I
x

%

05 o %%

45| 13 "
05

24 10 12
125], 8 \4" E:B {’g

75165 17 B575
FA———AA

10 2520 202510
HM——HF

- 325 325
—_—

FigureD2-1 - AB 90

Material :

Standard material : S250GD + Z275 according to EN 10346
Or stainless steel according to claust Il
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Nail pattern:

Beam to beam connection

¢Oor R
‘é? ¢ *2{}5-.-
taa * ‘izs ‘e
an © ., O Figure -3
Figure D22 S— Maximum nailing
PN Minimum nailing : Nails in holes number
* 00 4 Nails in holes number 0% % 1,2,3,4,5,6/
% & &2 1,3,4,6/7,10,124 . gi}m}s 7,8,9,10,11,12,13,14,15
‘Q %53 ‘ 1 "
-‘0- {b— 12 ‘ﬂﬁ
i) 12
tﬁ}_,/
Beam to column connection
Figure -4
Nailing
Nails in holes number
2,3,4,5/7,10,12,14
Trimmer connection beam to rigid support connection

Figure 2-5

Maximum Nailing

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














































































































































































































































































































































































































































































































































































































































































































































































































































































