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Manufacturing plant: SIMPSON STRONG-TIE Manufacturing facilities
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Assessment contains: of the document
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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
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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.
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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

¥ o).
S
M
.« *
&, ©
roole
&,
R
@ g
10 12
e

Beam GO

2. e°

01 60

7 8 15 14]

® O O ®

9 O 13

[e] 11 (o]

[e]
e O ¢

Trimmer connection

Figure D22

Minimum nailing
Nails in holes number
1,3,4,6/7,10,124

to column connection

2
®

3 4
o O .5
®

Figure 2-5

Maximum Nailing

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

Figure -4

Nailing

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

Figure 2-3

Maximum nailing

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

beam to rigid support connection

o ®
12 O 10
N/

o1

06 1o

50 2

O4©3O

Figure D2-6

Nailing

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

and 2 bolts
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Modified characteristic capacities:

TableD2-1 2 Angle BracketaB90, beam to beam connection
2 Angle Brackets AB90 Modified characteristic capacity per
per connection connection (kN)
- Load Ry« Rox = Rsk Rax = Rsy
Nailing duration Connector nail according to ETA-04/0013
4,0x4014,0x60] 4,0x40 | 4,0x60 4,0x40 4,0x60
1,1-b+38 1,5b+41
P 2,2 3,1 3,3 4.4 e-2,5 e-2,5
max 4,4 max 4,9
1,2-b+39 1,7-b+43
L 2,4 3,4 3,9 5,2 e-2,5 e-2,5
Minimum max 5,1 max 5,3
nailing:
4+4 1,3-b+40 1,9b+44
M 2,7 3,8 4.5 5,9 e-2,5 e-2,5
max 5,7 max 5,7
ﬁgSgez_z 1,4b+41 2 1.b+45
' S 29 | 41 5,0 6,6 e-2,5 e-2,5
max 6,0 max 6,0
1,6b+42 2,4b+48
I 3,3 4.8 6,1 8,1 e-2,5 e-2,5
max 6,7 max 6,7
1,8-b+43 2,6-b+49
P 3,5 5,2 4.3 6,3 e-2,5 e-2,5
max 4,9 max 4,9
2,0-b+45 3,0-b+52
L 3,9 5,9 5,0 7,3 e-2,5 e-2,5
nailing: 2 2.h+46 3.3b+55
6+9 M 44 | 66 | 58 | 84 e-2,5 e-25
max 5,7 max 5,7
See
fig. D2-3 2,4-b+48 3,5:b+56
S 4.8 6,9 6,5 9,4 e-2,5 e-2,5
max 6,0 max 6,0
2,8-b+51 3,5:-b+56
I 5,6 6,9 7.9 11,5 e-2,5 e-2,5
max 6,7 max 6,7

b and e are in mm
Wane may not occur under the angle brackets
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Table D22 1 Angle BrackeAB90, beam to beam connection
L Angle Bragket Modified characteristic capacity per connection (kN)
per connection
N Load Rik | Rax = Raxk | Ryx = Rsx
Nailing duration Connector nail according to ETA-04/0013:
4,0x40 4,0x60 | 4,0x40 | 4,0x60 4,0x40 |  4,0x60
fO 9B3:f O 114:
26,6 44,3 20,8
= f+43 f+43 17 22 e-2,5
f>93: f>14: max
20,8 3,6 | 5.2
f+13
f 047 f O7 |
311 51,7 20,8
L f+43 f+43 2.0 26 e-2,5
f>47: >7: max
20,8 4.4 | 6,2
f+13
Minimum f 029 f O3
nailing: 35,5 59 20,8
4+4 M f+43 f+43 22 3.0 e-2,5
f>29: >3: max
(see 20,8 5,2 7.1
fig. D2-2) f+13
f O 2[0:
40,0 20,8
s f+43 25 33 e-2,5
f>20: f>0: max
20.8 5,9 | 8,1
f+13
f O 9
48.8 20.8
| f+43 31 41 e-2.5
>9: f>0: max
208 7.4 | 10,0
f+13
20,8
P 2,2 3,1 €25
max
9,7 | 12,6
20,8
L 25 37 e-2,5
max
Maximum 11,3 | 14,7
nailing: 20,8 20,8
6+9 M F+13 2,9 4,2 e-2,5
max
(see 129 | 16,8
fig. D2-3) 20,8
S 3.2 47 e-2,5
max
146 | 19,0
20,8
I 40 57 e-2,5
max
17,9 | 23,2

e and fare in mm
Wane may not occur under the angle brackets.
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Table D23 1 Angle BrackeAB90, beam to column connection
Beam to column connection Modified characteristic capacity per
1 Angle Bracket AB90 connection (kN)
. Load Ru R
Nailing duration |  Flap turned Flap turned 2k
downwards upwards
P 3,8 3,4
4,0x40/4,0x60 3 2 3.6
Beam: 4 9 i
Column: 4 M 4,7 3,8 0,7
. S 4,9 3,9
See fig. D2-4
I 5,3 4,2

End gab: max. 5 mm

Table D24 2 Angle Bracket®\B90, trimmer conection

Trimmer with Modified characteristic capacity per

2 Angle Brackets AB90 connection (kN)

Rak = Rak
. Load _ .
Nailing duration |Connector nail according to ETA-04/0013:
4,0x40 4,0x60
P 4,3 6,2
Joist: 6 L 5,0 7,2
Header: 9

M 5,8 8,2

See fig. D2-5 S 6,5 9,2

I 7,9 11,5
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Table D25 2 Angle Bracket®\B90, beam to rigid support connection
modified characteristic capacities [kKN] per connection
2 AB9O0 per Ruk Rosk
connection connector nails according to E-DA/0013
nailing 4,0x35to 4,0x60 4,0x35 | 4,0x40 | 4,0x50 | 4,0x60
nailing
(fig.D26) 5,4/Kmod 4,73 5,03 6,25 6,66
Russ |_4;'5
2 AB90 per| connector nails according to E-DA/0013 eI N
connection | 4,0x35 | 4,0x40 | 4,0x50 | 4,0x60
bott 1§ D boit2
.
Te R4l) + R51)
ili max i 45 R,,. bl
o pmin P55 Boe
(fig.D26) [ i Kioa 2 ey
D see table D5

Connection with bolt

connection with 2 angle brackets

AB90

factor: for i |for B for Fus, bolt 1 for Fus, boit 2
K ax 0,77 - 1,53xe/b 0,33
Kiat - see description - 1,00

The connection with bolts has to be checked as following:

connetion with two AB90

I:2/3

L2

M= F2/3 X 10mm

bolts to
check
with:

For each boltgroupit’s needed to cheClRortd jateraX 1atk Fa ; RootdaxiaX ax X Fd; and also the combination
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1 Angle Bracket@AB90, beam to rigid support connectio

Connection with bolt

modified characteristic capacities [kN] per connection
Rl,k R4,k
1 AB9O per connector nails according to E‘DA/0013
connection 4,0x35 to 4,0x60 4,0x35 to 4,0x60
19,9((f+16)Kmod) 45,2 | (e X kod)
Rz k R
nailing connector nails according to E-DA/0013
(fig.D26) | 4.0x35 | 4,0x40 | 4,0x50 | 4,0x60| 4,0x35 | 4,0x40 | 4,0x50 | 4,0x60
half of the values for a connection ‘ Xl:‘ ‘
with 2 AB105, if the timber is 123 148 | 197 | 246
prevented from rotation, otherwise X2=
R_2/3=0,0kN 63 | 75 | 1m0 | 125
. . - a4 X1 X2 199 @
S Aa 02 AyaSNU A mlngge X X
ce- 999mm 85mm- e e3 k
negativ values shall not be consider

mod =+

AB90 connection with 1 angle brackets

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

For each bolgroupit’s needed to checkRyoitdjateraX 1atk Fd ; RooitaaxiaX axX Fd; and also the combination
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Annex D37 ABR105

Product Name

Product Name

Alternative name

UK France Denmark Germany
ABR105 ABR105R ABR105R - 105 m/R
ABR105S -- E3IX -- --
ABR105S2 - - - -
+
. _% .
Drawing: ‘B 27 27 B
H
207‘2‘?% /3 R-TIAN
1= o 1%5
20 3 _¢§
635 | 175 )
est |
215
FigureD3-1 - ABR105
Material :

Standard material : S250GD + Z275 according to EN 10346

Or stainless steel according to clausg Il
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Nail pattern:

Beam to bem connection
/—\¢s
1% Opriehe
‘o |¢
ol o

a1\ ot Figure D32
Minimum nailing
v e 53 Nails in holes numlre

g; A2 1,3,5,6,8,10 /11,12,17,18,23,24
21

144?_ ¢20

16¢ ¢]9
‘7‘- _q}c;ﬂ P

Beam tocolumn connection

’ S5e@ 06
19 O @7
3 N o8
2 9 .
01 100 Figure [B-4
ol o Nailing
! N Nails in holes number
2,45,6,79/11t024

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

Figure D3-5
Nailing

11

!0 Figure (8-3
L~ {j} Maximum nailing

Nails in all holes

nails in holes number
1to 10

and 1 bolt

112

13‘

14

15.
16‘_‘

Figure D3-6

Nailing

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

and 1 bolt
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Modified characteristic capacities

Table D31 2 Angle Bracket&BRLO5 beam to beam connection
2 Angle Brackets ABR105 Modified characteristic
per connection capacity per connection (kN)
Load Rk | Rok = Rak Rak = Rsk
Nailing duration Connector nail according to ETA-04/0013
4,0x40 |4,0x60]4,0x40]4,0x60] 4,0x40 4,0x60
36 59 10,2-b+601 | 11,5b+599
P 4,6 7,0 e-10,7 e-10,7
3,6 59 max 6,8 max 9,0
41 6.9 10,6'b+601 12,0-b+598
L ’ ' 54 | 81 e-10,7 e-10,7
Minimum 4,1 6,9 max 7,3 max 10,0
nailing:
6+6 4,7 7.9 10,9-b+600 | 12,5b+597
M 6,2 9,3 e-10,7 e-10,7
See 4,7 7,9 max 7,9 max 10,9
S ’ ’ 6,9 | 10,5 e-10,7 e-10,7
5,3 8,9 max 8,5 max 11,9
6,5 10,8 11.8b+598 | 14,1 b+595
| 8,5 12,8 e-10,7 e-10,7
6,5 10,4 max 9,6 max 13,7
6.5 107 11,0b+568 | 12,8-b+562
P ’ ’ 8,7 | 12,2 e-10,7 e-10,7
2,8 6,5 max 9,7 max 14,0
75 125 11.5b+566 | 13,5 b+559
Maximum L ’ | 102 | 142 e-10,7 e-10,7
nailing: 3,6 8,4 max 10,8 max 15,8
10+14 8.6 14,3 11,9-b+565 | 14,3 b+557
M 116 | 16,2 e-10,7 e-10,7
4,5 10,6 max 11,9 max 17,5
See
fig. D3-3 9,7 16,1 12,4-b+563 | 15,0-b+554
S 13’1 18’2 e-10,7 e-10,7
55 11,7 max 12,9 max 19,3
11,9 | 19,7 13,3b+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.

[] Whenthe pum has a wane on the side towstide Angle Bracket with an extent from the bottarp to the lower nalil

the valuein the greysquare is valid
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TableD3-2 1 Angle BrackeABRLO5 beam to beam connection

Load duration: 1 Angle Bracket Modified characteristic capacity per
P per connection connection (kN)
Rk R2k = Rsk I R4,k | Rs k
Connector nail according to ETA-04/0013:
4,0x40 | 4,0x60 |4,0x40]4,0x60] 4,0x40 | 4,0x60 | 4,0x40 | 4,0x60
Minimum nailing: 6+6 (see fig. D3-2)
e<37,5: e<37,5: eO 76: eO 74:
52 87 a7 7
fO 2/5f0 3|5: 37,5-e 37,5-e 85-e 85-e
162 215 76<e0O 1, (879L<be+B :1,
60 60 ed 74lea, 26| 2,8
74<e0|2@7e0|1372% 6.8
2,3 3,5 162 215
e e
>25: >35:
e>1,89-b+3: e>1,69-b+8:
a7 ya
f f . :
127<eQb®D<e Q50,85 p.446 11.5:b-525
47 77 e-85 e-85
e-85 e-85
Maximum nailing: 10+14 (see fig. D3-3)
e<37,5: e<37,5: eO 72: eO 68:
92 153 82 137
f O 4lof O 5|5: 37,5-e 37,5-e 85-e 85-e
188 259 72<e0O 1, |7688l<be+t® :1,
60 f+60 ed 29|led,®31| 8,5
29<e0O|aAB6e O 187:6’2 8.1
44 | 6,1
190 261
e e
f>40: f>55: e>1,78-b+2: e>1,59-b+6:
73 122 11.0-b-513 12.8-b-636
f f 166<e (56087 e-85 e-85
82 137
e-85 e-85

b, e and f are in mm.

D When the purlin haa wane on the side towarthe 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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TableD3-3

1 Angle BrackeABRLO5 beam to beam connection

Load duration:

1 Angle Bracket

Modified characteristic capacity per connection

L per connection (kN)
Ry Rox = Rax | Rk | Rs
Connector nail according to ETA-04/0013:
4,0x40 | 4,0x60 |4,0x40]|4,0x60] 4,0x40 | 4,0x60 | 4,0x40 | 4,0x60
Minimum nailing: 6+6 (see fig. D3-2)
e<37,5: e<37,5: e 076 : e 073:
61 101 54 90
f 028: f 039: 37,5-e 37,5-e 85-e 85-e
175 237 76<e01, 8|31Ld<atO1, 6
60 60 e068:| epB2:| 3, 3
68<e0132xe0 42:5'8 7.4
2,7 4,1 175 237
e e
f>28: f>39:
e>1,83-b+4: e>1,62b+9:
54 920
f f > .
132<eQb82xeQ50:06p.466 12,00-558
54 90 e-85 e-85
e-85 e-85
Maximum nailing: 10+14 (see fig. D3-3)
e<37,5: e<37,5: e 07 1: e 06 7:
107 179 96 159
f 044 f 06 (: 37,5-e 37,5-e 85-e 85-e
206 289 71<e01, 7[26Db<+801, 5
+60 +60 e027:| @pz9:| 9,09
27<e0}z8ce0}36: &7 8.9
51 7,1
208 291
e e
f>44: f>60: 136<e @2 451;72b+3: e>1,53hb+7:
245
85 142 e-32,5 11,5b-544 13,5:h-688
f f 175<e 5 ex245: e-85 e-85
96 159
e-85 e-85

b, e and f are in mm.

[

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

Whenthe purlin has a wane on the side tovedihg Angle Bracket with an extent from the bottom up to the lower
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TableD3-4 1 Angle BrackeABRLO5 beam to beam connection

Load duration: 1 Angle Bracket Modified characteristic capacity per connection
M per connection (kN)
R Rox =Rax | R | Rs
Connector nail according to ETA-04/0013:
4,0x40 | 4,0x60 |4,0x40]|4,0x60] 4,0x40 | 4,0x60 | 4,0x40 | 4,0x60
Minimum nailing: 6+6 (see fig. D3-2)
e<37,5: e<37,5: e 075: e 07 2:
70 116 62 103
f 031: f 044: 37,5-e 37,5-e 85-e 85-e
118 259 75<e0O1, 7|772b<+e6Q1, 5
+60 +60 e064:| epo9:| 3,8
64<e0]188x<eO a6 81 8,0
3,1 4,7 188 259
e e
f>31: f>42:
e>1,77b+6: e>1,57b+11:
62 103
f f . .
135<eQ586xeQ50100p.486 12,5-501
62 103 e-85 e-85
e-85 e-85
Maximum nailing: 10+14 (see fig. D3-3)
e<37,5: e<37,5: e 070: e 066 :
123 204 110 182
f O48: f O069: 37,5-e 37,5-e 85-e 85-e
224 318 e026: |80B8: | TD<2 01, 6|76b<atO1, 4
f+60 f+60
) ) 7,1 9,6
26<e0188xe0104:
5,8 8,1
226 321
e e
f>48: f>65: e>1,67b+4: e>1,48-b+8:
97 162 183<eQ508<e@5010,9b-575 14,3b-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 tostreAngle 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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TableD3-5 1 Angle BrackeABRLO5 beam to beam connection
Load duration: 1 Angle Bracket Modified characteristic capacity per connection
S per connection (kN)
R Rox = Rax | Rax | Rs
Connector nail according to ETA-04/0013:
4,0x40 | 4,0x60 |4,0x40|4,0x60] 4,0x40 | 4,0x60 | 4,0x40 | 4,0x60
Minimum nailing: 6+6 (see fig. D3-2)
e<37,5: e<37,5: e 07 4: e071:
8 130 70 116
f 0O33: f 04 4: 37,5-e 37.5-e 85-e 85-e
202 281 eO61:| 8086:| #42e 01, 7(37L1b<+e7Q1, 5
f+60 f+60 61<e0]80xe0]49:
202 281 6,5 8,5
35 | 52 c ¢
139<e(Q509<xe Q5 ®HL;73b+7: e>1,53b+12:
f>33: f>44: 70 116
70 116 e-85 e-85 11,2-b-506 13,0-b-624
f f e-85 e-85
Maximum nailing: 10+14 (see fig. D3-3)
e<37,5: e<37,5: e 069 : e 065:
138 230 123 205
f O52: f 069: 37,5-e 37,5-e 85-e 85-e
242 348 e025: |090®7: | BD <201, 6|36aH<6501, 4
+60 +60 25<e0]l 29<e OB 7:
244 351 7,6 10,4
6,5 9,1 e e
195<e(Q300:
245 87 <e Of 08>1,63b+5: e>1,44-h+9;
f>52: f>69: e-32,5 245
110 182 e-32,5 12,4b-606 15,0b-791
f f 300<e(}500: e-85 e-85
123
e-85

b, e and f are in mm.
[] When the purlin has a wane on the side togtrédAngle 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 D36 1 Angle BrackeABR105 beam to bearnonnection
Load duration: 1 Angle Bracket Modified characteristic capacity per connection
I per connection (kN)
R Rox = Rax | Rax | Rs
Connector nail according to ETA-04/0013:
4,0x40 | 4,0x60 |4,0x40|4,0x60] 4,0x40 | 4,0x60 | 4,0x40 | 4,0x60
Minimum nailing: 6+6 (see fig. D3-2)
e<37,5: e<37,5: e 073: e 070:
96 159 85 142
f 0O38: f 049: 37,5-e 37,5-e 85-e 85-e
228 395 eO057:[ e4063:| B32e O1, 6(57L0b<+te9Q1 , 4
f+60 f+60 57<e0l168<e0]01:
228 325 7,2 97
42 | 64 c ¢
145<eQd500xed190:
85 245 e>1,65b+9: e>1,45b+14;
f>38: f>49: e-85 e-32,5
85 142 11,8b-545 14,1b-690
f f 190<ed500885 e-85
142
e-85
Maximum nailing: 10+14 (see fig. D3-3)
e<37,5: e<37,5: e 06 7: e 06 4:
169 281 151 250
f O59: f 07 ¢: 37,5-e 37,5-e 85-e 85-e
277 407 e023: |e026: | BT <& 01, 5[%L3b<+e7Q1, 3
+60 +60 23<e0]l 2B<e OB 2:
280 407 8,6 12,0
8,0 | 11,2 e e
110<e(Q335:
245 82<e Of 0631,55b+7: e>1,37-b+11:
f>59: f>76: e-32,5
134 223 245 13,3b-668 16,5b-894
f f 335<e 5 6% e-85 e-85
151
e-85
b, e and f are in mm.

[

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

When the purlin has a wane on the side togtrédAngle Bracket with an extent from the bottom up to the lower
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TableD3-7 1 Angle BrackeABRL05 beam to column connection

Beam to column connection Modified characteristic capacity per
connection (kN)
1 Angle Bracket ABR105
Rk | R«
- Load - -
Nailing duration Connector nail according to ETA-04/0013
4,0x40 4,0x60 4,0x40 4,0x60
P 9,6 10,2 0,9 1,5
Beam: 6 L 11,2 11,9 1,0 1,7
Column: 14
M 12,8 13,6 1,2 2,0
See fig. D3-4
S 14,4 15,3 1,3 2,2
I 17,6 18,7 16 2,7

End gab: max. 5 mm

TableD3-8 2 Angle BrackeABRLO5, beam to rigid support connection

> ABR105 modified characteristic capacities [kN] per connection
per Rk Rz k
connection connector nails according to E‘D4/0013
nailing 4,0x35 | 4,0x40 | 4,0x50 | 4,0x60 4,0x35 4,0x40| 4,0x50| 4,0x60
min of:
full nailing
(fig. D35) 4,08 4,88 6,48 8,08 2,25 2,68 3,55 4,37
7,7/kmod
partial
nailing 1,9 2,28 3,02 3,78 1,6 1,9 2,52 | 3,09
(fig. D36)
Rass x |_4-'5
2 ABR105 ’ .
per connector nails according to E‘DA/0013 eI N
connection 4,0x35 to 4,0x60
bolt 1 Jr—bJs bolt 2
for full- TeR41 + R
and partial|  max | 846 R,. b = F1 g F2
nailing 1 min j =% —l 4 -
(fig.D35 [ i Kma 2 €y Y s VA o8
and D36) ejl: o
D see table D® | |
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Connection with bolt

ABR105 connection with 2 angle brackets

factor: fork |for B3 for Fus, boit 1 for Fus, boit 2
Kax 0,50 - e/b 0,13
Kiat - 0,50 - 1,00

For each bolt it's needed to chedkotd atera X 1at X Fd ; RootdaxiadX ax X Fa; and also the combination

TableD3-9 1 Angle BracketABR105, beam to rigid support connection
modified characteristic capacities [kKN] per connection
* *
1 ABR105 Ruk Rk
per connector ndls according to ET84/0013
connection 4,0x35 to 4,0x60 4,0x35 to 4,0x60
45,8/((f+81)Kmod) 45,8 / (e X kod)
Rk Rk *

connector nails according to E‘DA/0013
4,0x35 | 4,0x40 | 4,0x50 | 4,060 | 4,0x35 | 4,0x40 | 4,0x50 | 4,0x60
X1=
half of the values foa connection with 2245 | 2094 | 392 | 490

ABR105, if the timber is prevented fro X2=
rotation, otherwise R_2/3=0,0kN 173 ‘ 208 ‘ 277 ‘ 347

]

* for full- and partial nailing min%e X1 ; X2 ; 265 @
S rAa G2 AyaSNI Ay | ¢e-999mm 10Imm-e ek
negativ values shall not be considered

mod +

Connection with bolt

ABR105 connection with 1 angle brackets

factor: for R for Fs for for K
Kax 1,00 - e/15 e/80
Kiat - - 1,00 1,00

For each bolt it'seeded to checkRyoitd lateral X 1at X Fd ; Rboltd.axiaX ax X Fa; and also the combination
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Annex D41 AB105

Product Name

Alternative name

Product Name
UK France Denmark Germany

AB105 -- AB105R -- 105 dR

AB105S - - - -

AB105S2 - - - -

Drawing: —

30,

20
S

61,5| 20 103
5.

E
21.5|
e

8,10, 11,16, 18,17
36 OO0 oo
o5
tos| | Oar orD
425 @11 @1
ar| sg |67 o 'S
285
E .
1 Eb'
20| 4 \3 on 9
e 7 -

'gﬁ 5 15 15 1575
J5125 225 275 125?5

20 25 25 20

Figure D4-1 - AB105

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

Or stainless steel according to claust Il
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Nail pattern:

Beam to beam connection

o3 O Se

o
4

o

6o
7@

o2

* Figure D42

O¢% O Minimum nailing

Nails in holes number
RRIROACRA 1,3,5,7/9,11,13,15,19
@) @)

12 16
14
o] o o]

o1 g 70 Figure D4-4

O O Nailing
Nailsin holes number
W 2,3,4,5,6/9,10,13,15,17,18

O ©)

12 16
o o

O o%

13 15
\. @ o )

Trimmer connection

}

®3 O 5@
® 5
4 ¢ Figure D4-5
®1 o 7O Nailing

O% O Nails in all holes

[ =

e o ——
%1 O.T 1.19.1 8.17.

O O
12 16
14
e ° ®
3 O 15

\. @ e )

o211 54 )

w

©.°0 ‘e
o & ‘e
¢ o e

Figure D4-3
11 1;$-

Maximum nailing

310.‘1 1‘{;:‘1%13
{3&11 @11€}

‘12

13

N, @11 ’"/

Nails in all holes

o e
'Q} 15

beam to rigid support connection

15 @
A

®
14

@16

O

o 0 0 ©

.13

120

O Figure D4-6
o o Nailing

17 18 19 11 10 9

nails in holes number

12,13,14,15,16

®.®

o7 ©

06 O4

Og @

10

02

30

and 2 bolts
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Modified characteristic capacities

Table D41 2 Angle Bracket#\B105 beam to beam connection
2 Angle Brackets AB105 Modified characteristic capacity per
per connection connection (kN)
Load R1k Rok = Rak Rak = Rsk
Nailing |, - ion |Connector nail according to ETA-04/0013:
4,0x40 |4,0x60] 4,0x40 |4,0x60 4,0x40 4,0x60
1,9b+75 2,6 b+80
P 3,6 51 2,4 45 e-2,5 e-2,5
max5,5 max 7,1
2,0b+76 2,9b+83
L 4,1 5,7 2,8 5,3 e-2,5 e-2,5
Minimum max 6,4 max 8,3
nailing: 2.2b+77 3.2b+85
4+5 M 44 | 63| 32 | 61 e-2,5 e-2,5
See max 7,3 max 9,4
fig. D4-2 2,4b+79 3,4b+87
S 4.8 6,9 3,6 6,8 e-2,5 e-2,5
max 8,2 max 10,3
2,7-b+82 4,0-b+92
| 55 8,1 45 8,3 e-2,5 e-2,5
max 10,1 max 11,4
2,9b+83 4,3b+94
P 5,8 8,7 8,0 10,9 e-2,5 e-2,5
max 8,4 max 8,4
3,3 b+86 4,9-b+99
L 6,6 9,8 9,3 12,7 e-2,5 e-2,5
Maximum max 9,1 max 9,1
nailing: 3,6b+89 55b+104
8+11 M 73 | 110]| 106 | 146 e-2,5 e-2,5
max 9,7 max 9,7
See
fig. D4-3 4,0b+92 6,1b+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 6,8b+114
I 9,4 13,6 | 14,6 | 20,0 e-2,5 e-2,5
max 11,4 max 11,4

b and e are in mm
Wane may not occur under the angle brackets.
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TableD4-2 1 Angle BrackeAB105 beam to beam connection
1 Angle Bragket Modified characteristic capacity per connection (kN)
per connection
Load Rk Rok = Rak I R4k = Rsk
Nailing duration] Connector nail according to ETA-04/0013:
4,0x40 4,0x60 4,0x40 | 4,0x60 4,0x40 4,0x60
fO 8Q4:f0O0 1J:
59 97 39.9
P f+58 f+58 12 23 e-3,0
>80: >17: max
40 5,2 ‘ 6,9
f+14
f 048] fO10}
68 114 39.9
L f+58 f+58 1.4 2.7 e-3,0
>48: >10: max
40 6,1 ‘ 8,1
f+14
Minimum f O3 2: f O6:
nailing: 78 130 39.9
4+5 M f+58 f+58 1.6 3.0 e-3,0
>32: >6: max
(See 40 7,1 9,3
fig. D4-2) f+14
fO 23: f0O3:
88 146 39.9
S f+58 f+58 18 3.4 e-3,0
>23: >3: max
40 8,0 ‘ 10,5
i f+14
fO 123:
107 39,9
| f+58 22 4,2 e-3,0
>12: >0: max
40 9,8 ‘ 12,8
f+14
39,9
P 4,0 5,5 e-3.0
max
12,0 15,5
39.9
L 47 | 64 e-3,0
max
Maximum 14,0 18,1
nailing: 39,9 39.9
8+11 M f+14 53 7.3 e-3,0
max
(See 16,0 20,7
fig. D4-3) 39.9
S 6,0 8,2 e-3,0
max
18,0 23,3
39,9
| 73 | 10,0 e-3.0
max
22,1 28,5
e and fare in mm f+14

Wane may not occur under the angle brackets
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TableD4-3 1 Angle BrackeAB105 beam to column connection
Beam to column connection Modified characteristic capacity per
[ kN
1 Angle Bracket AB105 connection (kN)
. Load Rak R
Nailing duration Flap turned Flap turned 2k
downwards upwards
P 6,0 6,9
CNA4,0x40 3 0 —_
Beam: 5 ! !
Column: 6 M 8,1 7,6 1,4
. S 9,1 7,9
See fig. D4-4
| 9,8 8,4
P 7,7 6,9
CNA4,0x60
Beam: 5 L 8,2 73
Column: 6 M 8,6 7,6 1.4
1 7
See fig. D4-4 S S 9
| 9,8 8,4

End gab: max. 5 mm

TableD4-4 2 Angle Bracket&B105, trimmer connection

Trimmer with - _ .
Modified characteristic capacity per

connection (kN
2 Angle Brackets AB105 fon (kN)

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

eader M 10,6 14,6

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

I 14,6 20,0
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TableD4-5 2 Angle Bracket®\B105, beam to rigid support connection

> AB105 modified characteristic capacities [kN] per connection

per Rk Rorax
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:
nailing
(fig.D46) | 123 | 1376 | 1758 | 1976 | 486 | 518 | 643 | 685
11,ykmod

The connection with the bolts hessbe checked as following:

each

bolt groupe

is to check F
2/3

with:
@)
g
re)

2 M = Fp3 x 11mm

J I:2/3’;

TableD4-6 2 Angle BracketsAB 105, beam to rigid support connection
Rass
2 AB105 pe connector nails according to E‘DA/0013
connection 4,0x35 to 4,0x60
%':; R41) + Rsl)
max | & ()
nailing } min ie 2,0 ;&3 23
(fig.D46) I i Kioa 2 ey
D see table D&

Connection with bolt

AB105 connection with2 angle brackets

factor: for i | for Fs for Fus, bolt 1 for Fus, bolt 2
Kax 0,79 - 1,58 x e/b 0,47
Kiat - see description - 1,00

For each bolgroupit’s needed to checkRyoitd,jateraX 1atk Fd ; RooltdaxiaX ax X Fa; and alsolie combination
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TableD4-7 1 Angle BracketAB105, beam to rigid support connection
modified characteristic capacities [kKN] per connection
Ruk Rik
1 AB105 per connector nails according to E-DA/0013
connection 4,0x35 to 4,0x60 4,0x35 to 4,860
45,2/((f+18)Kmod) 19,9 / (e X kod)
Rk Rsk
nailing connector nails according to E‘DA/0013
(fig.D46) | 4.0x35| 4,0x40| 4,0x50 | 4,0x60|  4,0x35 | 4,0x40 | 4,0x50 | 4,0x60
half of the values for a connection X1=
with 2 AB105, if the timber is 158 | 100 | 253 | 316
prevented from rotation, otherwise X2=
R_2/3=0,0kN 123 | 148 | 107 | 246

- ¢! X2 452 @
A ) o mln%5 ; S 8
S Aa G2 AyasSNI A ce- 9,99mm 10Imm- e e3 K4+
negativ values shall not be consider

Connection with bolt

AB105 connection with 1 angle braeks

factor: for R |for B3 fork |fork
K ax 1,58 0,00 e/21 | el28
Kiat - see description 1,00 1,00

For each bolgroupit’s needed to cheClRortd ateraX 1atk Fd ; RootdaxiaX ax X Fd; and also the combination
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Annex D51 ABR70

Product Name

Alternative name
Product Name

UK France Denmark Germany
ABR70 -- EB/7070 -- 70m/R
ABR70S - - - -
Drawing:
2
_,uf_
12-5:: 5L 10
215
575 " «—125 70
13 “«—75
e
e 13 . 50 , 20
& @ . 70 !
75| 2 12| 7N 85 f—
125:: 151 & {:}é,
FigureD5-1 - ABR70
Material :

Standard material : S250GD + Z275 according to EN 10346
Or stainless steekaording to clausel

Nail pattern:

Beam to beam connection

o~ &) o o~ o)
03 O 40 03 O 40
2 5 2 5
[ ® , [ ® _
1 6 Figure D52 1 6 Figure [©-3
o o

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

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

io ~ Minimum nailing

il

® ° ° ®
12 7 12 7
ol |o ol |o
11| |s 1|8
10 10

e Oe O e

[.
[I
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Modified characteristic capacities

Table D51 2 Angle Bracket&BR70, beam to beam connection
2 Angle Brackets ABR70 Modified characteristic capacity per
per connection connection (kN)
Load Rk I Rox = Rak I Rak = Rsk
Nailing duration Connector nail according to ETA-04/0013
4,0x40 | 4,0x60 | 4,0x40 | 4,0x60 4,0x40 4,0x60
1,.04-b+155 1,48-b+161
P 2.1 3.0 2,9 4,1 e e
2,1 3,0 max 3,5 max 5,0
1.18-b+157 1,72-b+165
. L 2.4 3.4 3,4 4.8 e e
MII’I.III’.nUIT] 2.4 3,4 max 4,0 max 5,9
”ailzg' 04 a0 1.18b+157 1.07b+169
M ’ ’ 3,9 55 e e
(See R — Tatrigs T 2ibes
fig. D5-2) 0+ D+
S 2.7 44 4.4 6,2 e e
2,7 4,3 max 4,5 max 7,5
1.63-b+164 2.71-b+180
| 3.3 54 5,3 7,5 e e
3,3 51 max 5,5 max 9,2
1,60-b+179 2,66-b+206
P 3.2 53 3,0 4.4 e e
2,5 4,1 max 6,0 max 9,9
1.86-b+186 3,10-b+217
) L 3.7 6.2 3,5 51 e e
Maximum 3,1 4.6 max 7,0 max 11,6
nailing:
146 43 21 2.13-b+192 3,54-b+228
M ' ’ 4.0 5,8 e e
(See S Taobrss | 3seness
fig. D5-3) ot ot
S 48 8.0 4.5 6,6 e e
3,7 5,8 max 9,0 max 14,9
2.93-b+212 4 87-b+261
| 59 9.7 5,5 8,0 e e
4,4 6,9 max 10,9 max 18,2

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

up to the lower nail the formula in the gray square shalle be checked additionelly.
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TableD5-2 1 Angle BrackeABR70, beam to bea connection
Load duration: 1 Angle Bracket Modified characteristic capacity per connection
P per connection (kN)
Rk Raok = Rsk R4k Rsk
Connector nail according to ETA-04/0013
4,0x40 | 4,0x60 |4,0x40|4,0x60] 4,0x40 | 4,0x60 | 4,0x40 4,0x60
Minimum nailing: 4+4 (see fig. D5-2)
Min: Min:
e<40: e<40:
285 40,6
fO 2|/6f 0 2|4: 40-e 40-e 21 30
54 76 55-e 55-e

f+62,5 | f+62,5
eO 26|le0, 27 2,8

15 2,1

26<e0| 33xe0| 48:15 2,1
54 76
f>26: f>24. e e
155 21
f f e>53: e>48: 1,0-b+10 1,5-b+15
21 21 e e
e-35 e-35
Maximum nailing: 4+6 (see fig. D5-3)
Min: Min:
e<40: e<40:
24:4 40,6
fO 16 f O 1|5: 40-e 40-e 18 30
66 109 55-e 55-e

f+62,5 | f+62,5
ed 29|ed, 28| 2,8

15 2,2

29<e0| 8385e0]| 48: 15 2,5
64 79
f>16: f>15: e e
133 21
f f e>52: e>48: 1,6-b+32 2,7b+53
21 21 € e
e-35 e-35

b, e and f are in mm.
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1 Angle BrackeABR70, beam to beam connection

TableD5-3
Load duration: 1 Angle Bracket Modified characteristic capacity per
L per connection connection (kN)
Rik Rok = Rak I Ry | Rs k
Connector nail according to ETA-04/0013
4,0x40 | 4,0x60 |4,0x40]4,0x60] 4,0x40 | 4,0x60 | 4,0x40 | 4,0x60
Minimum nailing: 4+4 (see fig. D5-2)
Min: Min:
e<40: e<40:
32,6 T
O 2/6f 0O 1]9: 40-e 40-e 24 34
61 89 55-e 55-e
f+62,5 f+62,5
eO 24|eQ, B4 3, 3
1,7 2,4 . R
24<eO| 28<e O] 48:1,7 2,4
61 19
>26: >19: e e
17.8 21
f f e>49: e>48: 1,2:b+12 1,7b+17
21 21 e e
e-35 e-35
Maximum nailing: 4+6 (see fig. D5-3)
Min: Min:
e<40: e<40:
28,5 47.4
fO 1|6 f O 1|2: 40-e 40-e 21 34
77 127 55-e 55-e
f+62,5 f+62,5
eO 29|eQ@, B4 3,3
1,7 2,6 . .
29<eO| 2/8<eO] 48:18 3,0
7 79
>16: >12: e e
155 21
f f e>49: e>48: 1,9-b+37 3.1-b+62
21 21 e e
e-35 e-35

b, e and f are in mm.
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TableD5-4 1 Angle BrackeABR70, beam to beam connection
Load duration: 1 Angle Bracket Modified characteristic capacity per connection
M per connection (kN)
Rk Rox = Ray | Raxk | Rs k
Connector nail according to ETA-04/0013
4,0x40 | 4,0x60 |4,0x40|4,0x60] 4,0x40 | 4,0x60 | 4,0x40 | 4,0x60
Minimum nailing: 4+4 (see fig. D5-2)
Min: Min:
e<40: e<40:
32,6 54,1 24 39
f 216 £ O 1]6: 40-e 40-e 55-e 55-e

o
~ O

61 102
f+62,5 f+62,5

eO0 21| e, 21 3,8

1,9 2,7 R .
21<e0O| 28xe0O| 48: 1,7 2,8
61 79
f>26: f>16: e e
17.8 21
f f e>48: e>48: 1,2b+12 2,0-b+20
21 21 e e
e-35 e-35
Maximum nailing: 4+6 (see fig. D5-3)
Min: Min:
e<40: e<40:
32,6 54,1 24 39
fO 16 f O 1]1: 40-e 40-e 55-e 55-e
88 146

+62,5 | +62,5
e 27|le0, 921 3, 8

2 2,9 . .
27<e0O| 28xe0O] 48: 2 3,4

9 79

f>16: f>11: e e

17,8 21

f f e>48: e>48: 2,1b+43 3,5:b+71

21 21 e e
e-35 e-35

b, e and f are in mm.
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TableD5-5 1 Angle BrackeABR70, bem to beam connection
Load duration: 1 Angle Bracket Modified characteristic capacity per connection
S per connection (kN)
Ry Rox = Rax | Rax | Rs
Connector nail according to ETA-04/0013
4,0x40 | 4,0x60 |4,0x40|4,0x60] 4,0x40 | 4,0x60 | 4,0x40 | 4,0x60
Minimum nailing: 4+4 (see fig. D5-2)
Min: Min:
e<40: e<40:
36,6 60,9 27 44
f 216 £ O 1]4: 40-e 40-e 55-e 55-e

o
© O

69 115
f+62,5 f+62,5

eO 21| e®, 39 4, 2

2,2 3,1 . .
21<e0O| 28xe0O] 48:19 3,1
69 79
f>26: f>14: e e
20 21
f f e>48: e>48: 1,3:b+13 2,2pb+22
21 21 e e
e-35 e-35
Maximum nailing: 4+6 (see fig. D5-3)
Min: Min:
e<40: e<40:
36,6 60,9 27 44
fO 16 :f O 9: 40-e 40-e 55-e 55-e
99 164

f+625 | f+62,5
ed 24| ed®, 39| 4, 2

2,2 3,3 . .
24<e0O| 28xe0O] 48: 23 3,8
9 79
f>16: f>0: e e

20 21

f f e>48: e>48: 2,4b+48 4,0-b+80
21 21 e e
e-35 e-35

b, e and f are in mm.
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Table D56 1 Angle BrackeABR70, beam to beam connection
Load duration: 1 Angle Bracket Modified characteristic capacity per connection
I per connection (kN)
Rk Rox = Ray | Raxk | Rs k
Connector nail according to ETA-04/0013
4,0x40 | 4,0x60 |4,0x40|4,0x60] 4,0x40 | 4,0x60 | 4,0x40 | 4,0x60
Minimum nailing: 4+4 (see fig. D5-2)
Min: Min:
e<40: e<40:
44,8 744 33 54
fO 2(1fO0 1|1: 40-e 40-e 55-e 55-e

84 139
f+62,5 f+62,5

eO 20| ed, 05 5,2

2,7 3,8 R R
20<eO| 2BxeO] 48: 23 3,8
9 79
f>21: f>11: e e
21 21
f f e>48: e>48: 1,6-b+16 2,7-b+27
21 21 e e
e-35 e-35
Maximum nailing: 4+6 (see fig. D5-3)
Min: Min:
e<40: e<40:
44,8 4.4 33 54
fO 113:f 0 17: 40-e 40-e 55-e 55-e
120 199

f+625 | f+62,5
ed 20|ed, 05| 5,2

2,7 4,0
20<e0O| 4BxeO| 48:28 4,7
f>13: f>7: 79 79
21 21 e e
f f e>48: e>48: 2,9-b+59 4,9b+97
21 21 e e
e-35 e-35

b, e and f are in mm.
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Annex D61 AB70

Product Name

Alternative name
Product Name
UK France Denmark Germany
AB70 - - - 70 O/R
AB70S - -- - -
AB70S2 - - - -
K 55 '
Drawing: '1017,5 17,510
42,5 30 12,5 2
A -
124 75k
27,5
425 70
33
15
2
. -0 .
2 .!
13
57 20
27,5
12,5 7.5
7520 20 7,5
ey
125 30 125
10 17,517,510
FigureD6-1 - AB70
Material :
Standard material : S250GD + Z275 according to EN 10346
Or stainless steel according to clausg Il
Nail pattern:
Beam to beam connection
) oummm— ‘e - o)
® ®
8 O 2 > O 3
L ® @ ®
1 4 . 1 4 .
O Figure D62 @) Figure D6-3
Minimum nailing Maximum nailing
Nails in holes number Nails inall holes
e 00 1,4/5,6,7 o &0
5 6 7 5 6 7
o o0 e o
8 9 8 9
10 11 10 11
8 O o) 804
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Modif ied characteristic capacities

Table D61

2 Angk BracketsAB7Q beam to bearaonnection

2 Angel Brackets AB70 per connection

Modified characteristic capacity per
connection (kN)

N Load Rk | Rok = Rak | Rak = Rsk
Nailing duration Connector nail according to ETA-04/0013
4,0x40 | 4,0x60 | 4,0x40 | 4,0x60 4,0x40 4,0x60
1,33-b+26 1.98-b+30
P 2,7 4,0 2,3 3,4 e-2 e-2
max 3,3 max 3,5
1,50-b+27 2,25-b+32
L 3,0 4,5 2,7 3,9 e-2 e-2
Minimum max 3,8 max 3,8
nailing: 1,66-b+28 2.34-b+33
2+3 M 3,3 4,7 31 4,5 e-2 e-2
max 3,8 max 4,0
(See fig. D6-2) 1,82:b+29 2.34-b+33
S 3,6 4,7 3,5 51 e-2 e-2
max 4,3 max 4,3
2.14b+31 2.34-b+33
I 4,3 4,7 4,2 6,2 e-2 e-2
max 4,7 max 4,7
1,33-b+26 1,98-b+30
P 2,7 4.0 3,2 4,5 e-2 e-2
2,5 3,8 max 3,5 max 3,5
1,45-b+26 2,25-b+32
L 2,9 45 3,8 5,3 e-2 e-2
Maximum 2,8 4,2 max 3,8 max 3,8
nailing: 1,66-b+28 2,34-b+33
4+7 M 3.3 4T 4,3 6,0 e-2 e-2
3,2 4,2 max 4,0 max 4,0
(See fig. D6-3) 36 47 1,82:b+29 2.34-b+33
S ’ ’ 4,9 6,8 e-2 e-2
3,5 4,2 max 4,3 max 4,3
2.07-b+31 2,34-b+33
| 42 | 47 | 59 | 83 62 2
4,0 4,2 max 4,7 max 4,7

b and e are in mm.
|:| When the purlin has a wane on the side towards the Angle Bracket with an extent from the bottom
up to the lower nail the formula in the gray square shalle be checked additionelly.
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Annex D71 E20/3

Product Name

Alternative name

Product Name

UK France Denmark Germany
E20/3 -- -- - -
Drawing: Jéf
70 ‘ )‘5L
FigureD7-1 - E20/3
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

Figure D72

Minimum nailing

12 nails in veital flap

9 nails in the horizontal flap

Figure D74
13 nails in vertical flap
8 nails in the horizontal flap

Figure D7#5
24 nails in vertical flap

Figure Dr-3

Maximum nailing

Nails inall holes

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

4 bolts / anchors @10 in the horizontal flag
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Postto support with bolts

Figure D76
13 nails in vertical flap
4 bolts / anchors @1id the horizontal flap

Figure D#7
18 nails injoist flap
16 nails in the header flap
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Modified characteristic capecities:

Table D%1 E20'3, beam to beam connection
2 Angle Brackets E20/3 per connection
Modified characteristic capacity per connection (kN)
Load Rik Rok = Rsk
Nailing duration [Connector nail according to ETA-04/0013
4,0x35 4,0x50 4,0x35 4,0x50
P 3,3 53 9,0 12,1
. L 3,9 6,2 10,5 14,2
Minimum
nailing:
12+9 M 4,4 7,1 12,0 16,2
(See fig. D7-2)
S 5,0 7,9 13,5 18,2
6,1 9,7 16,5 22,2
4,4 7,1
P 11,9 15,9
3,2 5,2
51 8,2
. L 13,9 18,6
Maximum 3,8 6,1
nailing: 59 9.4
24+16 M 15,9 21,2
4,3 7,0
(See fig. D7-3) 6,6 10,6
S 17,9 23,9
4,9 7,8
8,1 12,9
21,8 29,2
6,0 9,6

b and e are in mm.
[ ]when the purlin has a wane on the side towards the Angle Bracket with an extent form
the bottom up to the lower nail the value in the gray square is valid.
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TableD7-2 E20'3, beam to beam conciion

1 Angle Bracket E20 per connection
Modified characteristic capacity per connection (KkN)
Nailing Loa_d i k- : i
duration | €onnector nail according to ETA-04/0013
4,0x35 4,0x50 4,0x35 4,0x50
fO 58: fO 84¢Q:
119 162
f+73 +73
P 4,5 6,1
>58: £>80:
53 85
f f
fO 68: fO 8§¢§:
131 i81
+73 f+73
L 5,3 7,1
>65: £>88:
62 99
f f
Minimum fO 71: fO0 94:
nailing: 143 200
12+9 f+73 f+73
M 6,0 8,1
(See fig. D7-2) >71: >94:
71 113
f f
fO 779: f0O 10]1:
155 219
f+73 f+73
S 6,8 9,1
=>77: =101
79 127
f f
fO 87: f0 11]2:
179 257
+73 f+73
I 8,3 11,1
>87: >112:
97 155
f f
fare in mm.

Wane may not occur under the angle brackets
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TableD7-3 E20'3, beam to beam connection
1 Angle Bracket E20 per connection
Modified characteristic capacity per connection (kN)
. Load Rak Rok = Rsk
Nailing duration Connector nail according to ETA-04/0013
4,0x35 4,0x50 4,0x35 4,0x50
fO 58: fO 84Q:
119 162
+73 +73
P 6,0 8,0
f>58: >80:
53 85
f f
fO 68: fO 9(
131 181
+73 f+73
L 6,9 9,3
£>65: £>90:
62 929
f f
. fO 71: fO 9%:
Maximum 143 200
nailing: +73 f+73
24+16 M 7.9 10,6
>71: f>95:
(See fig. D7-3) o e
fO 77: f0 101
155 219
+73 f+73
S 8,9 11,9
=77 =101
79 127
f f
fO 87: f0 11]2
179 257
+73 f+73
| 10,9 14,6
>87 112
97 155
f f
fare in mm.

Wane may not occur under the angle brackets
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TableD7-4

E20'3, post to beam connection

2 Angle Brackets E20 per connection

Modified characteristic capacity per connection (kN)

R1 k Rok = Rak
Naili Load
aiing duration [Connector nail according to ETA-04/0013
4,0x35 4,0x50 4,0x35 4,0x50
P 3,3 5,3 7,1 9,5
Vert'lcal flap: 13 L 3.9 6.2 8.2 11,1
Horizontal flap:
8 M 4.4 7,1 9,4 12,7
(See fig. D7-4)] S 5,0 7,9 10,6 14,3
I 6,1 9,7 12,9 17,5
TableD7-5 E20'3, beam to support with bolts
2 Angle Brackets E20 per connection
Modified characteristic capacity per connection (kN)
Load Rk | Rox = Rg
Nailing : Connector nail according to ETA-04/0013:
duration:
4,0x35 4,0x50 4,0x35 4,0x50
32,2 42,6
P 23,4 26,8
22,0 33,6
37,5 49,7
L 27,3 31,3
25,6 39,2
Vertical flap: 24
Horizontal flap: 42.9 56,8
4 bolts M 31,2 35,8
29,3 44,8
(See fig. D7-5)
48,3 63,9
S 35,1 40,2
33,0 50,4
59,0 78,1
I 42,9 49,2
40,3 61,6

When the purlin has a wane on the side towards the Angle Bracket with an extent from
the bottom up to the lower nail the formula in the gray square shalle be checked

Requirement for the bolissee declaration under table B7
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TableD7-6 E20/3, beam to support with bolts.

1 Angle Bracket E20 per connection
Modified characteristic capacity per connection (kN)
. Load Ru I Rox = Rak
Nailing duration: Connector nail according to ETA-04/0013:
4,0x35 4,0x50 4,0x35 4,0x50
f O 4 fO 6
336 336
f+19,1 f+19,1
P 11,7 14,2
>4: f>6:
53 85
f f
fOo 4 fO 8
336 336
f+19,1 f+19,1
L 13,7 16,5
f>4: f>8:
62 99
f f
fO 5 fOo 1(:
Vertical flap: 24 336 336
Horizontal flap: f+19,1 f+19,1
4 bolts M 15,6 18,9
f>5: f>10:
(see fig. D7-5) 71 113
f f
fO 6 fo 194:
336 336
f+19,1 f+19,1
S 17,6 21,3
>6: f>12:
79 127
f f
fO 8 fO 14:
336 336
f+19,1 f+19,1
I 215 26,0
f>8: f>16:
97 155
f f
f are in mm.

Force direction E the two bdis in the first row, next to the bending line, shall have a
capacity to sustain an axial force of ¥,E1 q.

Force direction E the bolt group shall have a capacity to sustain the followings:
Fo.d; Mx=F2,4% 59mm ; M/ rp2=F>4% 89mm see picture

The force Emust be applied to each E20/3. So for a connection with two E20/3
bolt group for one angle bracket has to be calculated f2r game for force direction
Fi.

Wane may not occur under the angle brackets.
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TableD7-7 E2073, post to suppa with bolts

2 Angle Brackets E20 per connection
Modified characteristic capacity per connection (kN)
R1k | Rok = Ra
Load duration: |Connector nail according to ETA-04/0013:

4,0x35 | 4,0x50 | 4,0x35 | 4,0x50

Nailing: Vertical flap: 13 / Horizontal flap: 4 bolts (see fig. D7-6)
P 18,1 24,0 15,3 17,5
L 211 28,0 17,8 20,4
M 241 32,0 204 23,3
S 27,2 36,0 22,9 26,2
I 33,2 44,0 28,0 32,0

Requirement for the bolissee declaration under table B7

TableD7-8 E20/3, trimmer connection
Modified characteristic capacity per connection (kN) b
2 Angle Brackets E20 | 1 Angle Bracket E20
- Load per connection per connection
aling 1 quration Rok = Rsk Rox = Rax
Connector nail according to ETA-04/0013
4,0x35 4,0x50 4,0x35 4,0x50
P 7,6 11,6 3,8 5,8
Joist flap:
18 L 8,9 13,5 4,4 6,7
Header flap:
16 M 10,1 154 51 7,7
See S 114 17,4 57 8,7
fig. D7-7
I 13,9 21,2 7,0 10,6
Wane may not occur under the angle brackets.
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Annex D87 E9/2.5

Product Name

Product Name

Alternative name

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

Standard material : S250GD + Z275 according to EN 10346
Or stainless steel according to clausg Il
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Nail pattern:
Beam to beam connection
L] O [ . O ®
Q [e] L] ® .
c o Figure 08-2 ‘o " Figure 8-3
Minimum nailing * e Maximum nailing

1] i o )¢ 14 nais nthe horizontal fa
° ° 8 nails in the horizontdlap ¢

e f ° . ®
. ®
Q o . U .
L] U L] . .
Q o . .
® ® . .
. OQO . . O .
Postto beam connection Trimmerconnection
. O . ) e Q e
s Egﬁgﬁsﬁflertical flap . ) .. Figure BB-5
.. 14 nails in the horizontal flap o e 12 nal_ls n vertical _flap
*o* .Q. 14 nails in the horizontal flap

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

Figure 8-5

R / \ 12 nails in vertical flap
1 bolt in the horizontal flap
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Modified characteristic capacities

TableD8-1 E92.5 beam to beam connection
2 Angle Brackets E9 per connection
Modified characteristic capacity per connection (kN)
R R, =R
Naili Load LK 2k 3k
alling duration | Connector nail according to ETA-04/0013
4,0x35 4,0x50 4,0x35 4,0x50
1,1 1,9
P 4,0 5,3
1,0 1,6
1,3 2,3
. L 4.6 6,2
Minimum 1,1 1,8
nailing: 15 26
8+8 M 5,3 7,1
1,3 2,1
ig. D8- 1,7 3,0
See fig. D8-2 S 5.9 8.0
1,5 2,3
2,2 3,9
I 7,2 9,7
1,8 2,9
2,9 4.8
P 5,7 7,8
2,2 3,6
34 5,7
: L 6,6 9,1
Maximum 2.6 4,2
nailing: 3.9 6.7
12+14 M 7,6 10,4
3,0 4.8
ig. D8- 4,5 7,6
See fig. D8-3 S 85 117
3.4 54
5,6 9,5
I 10,4 14,3
4,1 6,6

When the purlin has a wane on the side towards the Angle Bracket with an extent
form the bottom up to the lower nail the value in the gray square is valid.
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E9/2.5 beam to beam connection

TableD8-2
1 Angle Bracket E9 per connection
Modified characteristic capacity per connection (kN)
R R, =R
Naili Load Lk 2k 3k
atliing duration | Connector nail according to ETA-04/0013
4,035 4,0x50 4,035 4,0x50
fO 24: fO 31:
45 60
f+62,5 f+62,5
P 2,0 2,7
f>24: >31:
12 20
f f
fO 26: fO 27:
49 67
f+62,5 f+62,5
L 2,3 3,1
>26: >27:
15 20
f f
fO 28: fO 24:
Minimum 53 74
nailing: f+62,5 +62,5
8+8 M 2,6 3,5
>28: >24:
See fig. D8-2 17 20
f f
fO 3qQ: fO 21%:
58 80
f+62,5 f+62,5
S 3,0 4,0
f>30: >21:
19 20
f f
fO 28: fO0 17:
66 94
+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 brackets.
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E9/2.5 beam to beam connection

Table D8-3
1 Angle Brackets per connection
Modified characteristic capacity per connection (kN)
- Load Rk Rok = Rax
Nailing duration Connector nail according to ETA-04/0013
4,0x35 4,0x50 4,0x35 4,0x50
fO 283: fO 3¢:
35 43
f+44 f+44
P 2,8 3,9
f>25: f>38:
12 20
f f
fO 29: fO 3%:
37 47
f+44 f+44
L 3,3 4,5
>29: >33:
15 20
f f
. fO 32: fO0 29:
Maximum 39 51
nailing: f+44 f+44
12+14 M 3,8 52
>32: f>29:
See fig. D8-3 i 2
fO 3838: fO 2¢:
42 55
+44 f+44
S 4,3 5,8
>35: f>26:
19 20
f f
fO 34: fO 21:
a7 62
f+44 f+44
| 5,2 7,1
>34: >21:
20 20
f f

fare in mm.
Wane may not occur under the angle brackets.
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TableD8-4 E9Y2.5, post to beam connection
2 Angle Bracket per connection
Modified characteristic capacity per connection
(kN)
L Load —
Nailing duration Rik | Ro,k = Rak
Connector nail according to ETA-04/0013:
4,0x35 4,0x50 4,0x35 4,0x50
P 1,8 3,0 3,3 51
Vertical flap:
" p L 2,1 3,5 3,9 6,0
Horizontal
flap: 14 M 2,4 4,1 4.4 6,8
See fig. D8-4 S 2,8 4,7 5,0 7,7
I 3,5 59 6,1 94
TableD8-5 E9/2.5, trimmer connection
Modified characteristic capacity per connection (kN)
2 Angle Brackets 1 Angle Bracket
- Load Rok = Rak Rz = Rak
Nailing .
duration | Connector nail according to ETA-04/0013
4,0x35 4,0x50 4,0x35 4,0x50
P 57 7,8 2,8 3,9
Vertical flap: L 6.6 9.1 3.3 45
12
Horizontal
flap: 14 M 7,6 10,4 3,8 5,2
See fig. D8-5 S 8,5 11,7 4,3 5,8
| 10,4 14,3 5,2 7,1

TableD8-6 E9/2.51 Beam to rigid support connection

2 Angle Brackets E9/2.5

Beam to rigid support connection
Characteristic capacity for two E9/2.5
12 @4,0x35 nails in the vertical flange / 1 anchor bolts @10
in the horizontal flange

Rk R W/Rsk

6,0 -

Characteristic valuefkN]

The bolt group musibe able to resist tdR 1 tension of boit & F,d X 2,7
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Annex D91 E9S/2.5

Product Name

Alternative name

Product Name
UK France Denmark Germany
E9S/2.5 - -- - -
Drawing:
635
9,5 20 20 12,5
N \ 2,5
S
44 {
152,5
o4 15,
ce &
AREA 7 SR o
b E/‘ 25 {}O ag
& {};tjf{} P g
2,3 ‘ 20 20 20 20 20 20 |10 125
150
Figure D9-1 - E9S/2.5
Material :

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

Beam to beam connection

Figure D0-2

Minimum nailing

8 nails in vertical flap

6 nails in the horizontal flap

Post to beam connection

Figure -4
10 nails in vertical flap
8 nails inthe horizontal flap

.Q.

e e

0
Be

Trimmer connection

?

Figure D8-3

Maximum nailing

12 nailsin the vertical flap

8 nalils in the horizontal flap

. o Figure -5
10 nails in vertical flap
8 nails in the horizontal flap
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Modified characteristic capacities

TableD9-1 E9S2.5 beam to beam connection
2 Angle Brackets E9S per connection
Modified characteristic capacity per connection (kN)
Load Rk Rak =Rk
Nailing duration | Connector nail according to ETA-04/0013
4,0x35 4,0x50 4,0x35 4,0x50
1,0 1,7
P 4,1 5,2
0,6 1,0
1,2 2,1
. L 4.8 6,1
Minimum 0,8 1,2
nailing: 14 2.4
8+6 M 54 7,0
0,9 1,4
fig. D9-2 1,6 2,8
See fig. DY S 6,1 7.9
1,0 1,6
2,0 3,5
| 7,5 9,6
1,2 1,9
2,7 4,5
P 5,3 7,1
2,1 3.4
3,2 54
_ L 6,2 8,3
Maximum 25 4.0
nailing: 3.7 6.2
12+8 M 7,0 9,5
2,9 4,6
ig. D9- 4,2 7,1
See fig. D9-3 s 7.9 10.7
3,2 5,2
5,3 8,9
I 9,7 13,0
3,9 6,3

1 When the purlin has a wane on the side towards the Angle Bracket with an extent
form the bottom up to the lower nail the value in the gray square is valid.
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TableD9-2 E992.5, beam to beam connection
1 Angle Brackets per connection
Modified characteristic capacity per connection (kN)
R R,k =R
Naili Load - k_ : 2K 3K
ating duration |Connector nail according to ETA-04/0013
4,0x35 4,0x50 4,0x35 4,0x50
fO 28: fO0 171:
83 120
+84 +84
P 2,0 2,6
f>28: >17:
20 20
f f
fO 24: t+0 1§%:
93 137
f+84 f+84
L 2,4 3,1
>24: f>15:
20 20
f f
fO 21: f0 1%:
Minimum 103 154
nailing: f+84 f+84
8+6 M 2,7 3,5
>21: f>13:
See fig. D9-2 20 20
f f
fO 18: fO 117:
114 170
f+84 f+84
S 3,1 3,9
f>18: f>11:
20 20
f f
fO 13: fO 9
134 204
+84 +84
| 3,7 4,8
f>15: f>9:
20 20
f f
fare in mm.

Wane may not occur under the angle brackets.
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TableD9-3 E992.5, bean to beam connection
1 Angle Brackets per connection
Modified characteristic capacity per connection (kN)
. Load Rk Rak = Rs
Nailing duration Connector nail according to ETA-04/0013
4.0x35 4,0x50 4,0x35 4.0x50
fO 27: fO0 4%:
33 40
f+44 f+44
p 2,6 3,6
>27: >43:
12 20
f f
fO 32: fO 38§:
35 44
f+44 f+44
L 3,1 4,2
>32: >38:
15 20
f f
. fO 36: fO 34:
Max.l.mum 37 47
nailin g: f+44 f+44
12+8 M 3,5 4,7
f>36: >34:
See fig. D9-3 % %
fO 41 f O 34
39 50
f+44 f+44
S 4,0 5,3
>41: £>30:
19 20
f f
fO 39: fO0 293:
43 57
f+44 f+44
I 4,8 6,5
>39: >25:
20 20
f f
fare in mm.

Wane may not occur under the angle brackets.
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TableD9-4 E9S2.5, post to beam connection
2 Angle Brackets E9S per connection
Modified characteristic capacity per connection (kN)
Load Rk I R2k = Rsk
Nailing : Connector nail according to ETA-04/0013:
duration 9
4,0x35 4,0x50 4,0x35 4,0x50
P 1,7 2,8 4,2 5,8
Vertical
flap: 10 L 2,0 3,3 4,9 6,8
Horizontal
flap: 8 M 2,3 3,9 5,6 7,7
See fig. D9-4 S 2,6 4,4 6,3 8,7
I 3,3 55 7,7 10,6
TableD9-5 E9S2.5, trimmer connection
Modified characteristic capacity per connection (kN)
2 Angle Brackets | 1 Angle Bracket
Rk =R R =R
Nailing Loa_d C 2,kt 3’El ding t 2’ll(ETA -
duration onnector nall according to -
04/0013
4,0x35 | 4,0x50 | 4,0x35 | 4,0x50
P 4,1 572 2,0 2,6
Vertical flap: 10 L 4.8 6,1 2.4 3,1
Horizontal flap: 8 M 5.4 7.0 2.7 3.5
See fig. D9-5 S 6,1 7,9 3,1 3,9
I 7,5 9,6 3,7 4,8
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Annex D107 ABR9015

Product Name

Alternative name
Product Name

UK France Denmark Germany
ABR9015 - - - -
Drawing:
60 1,5
} —¥ R
8/ fo19 _200) |17
18 @13
9] 170 18
89 :‘2’ o 16 oI5 89
14 05 72
14 0130
A1 12\ \
h a5 i N
Yz ¢ \—L”
0.0 89
14 3 a5 f
12 5 4 72
89 197 || © 6°
o 1 8° 2
18 g13( ) L
| g Q49 90 | 17
Figure D10-1 - ABR9015
Material :

Standard material : S250GD + Z275 according to EN 10346
Or stainless steel according to daull

Nail pattern:
Beam to beam connection

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

TableD10-1 ABR9015beam to beamonnectiori connector screws

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

Wane may occur under the angle brackets.
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Table D162 ABR9015peam to beamonnectiori connector screws
1 Angle Bracket
ABR9015 Modified characteristic capacity per connection (kN)
per connection
R1k X Kmod R2/3.k X Kmod Rak X Kmod Rs k X Kmod
Nailing Logd
duration CSA Connector screw
5,0x40
f O 29 eO 7: 10,8e0 49:
93.1 110
+32 7<eO 85 63-e
71,3 49<eO 0, 5
P 3,1
f> 29: e 7,6
44.6 e>85: e>0,54-b+32:
f 44,6 4.1b-233
e-32 e-63
f O 29: eO0 6: 12,9e0 48:
101.2 128
+32 6<eO 85 63-e
713 48<e0O 0, 5
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 O 20: eO 5: 14,4e0 48:
Maximum 109.3 146
nailing f+32 5<eO 8E 63-e
8+10 713 48<e0O 0, 5
M 4,2
f> 20: e 9,9
Nailing 44.6 e>85: e€>0,50-b+33:
pattern 1 f 446 4.9-b-295
e-32 e-63
f O 14: eO0 4: 16,2e0 48:
117.4 164
+32 4<e0 85 63-e
14<eO 2 71.3 48<e0 0, 4
S 4,7
71,3/(f+14) e 11
f>23: e>85: €>0,48:b+33:
713 44,6 5,3-b-326
f e-32 e-63
f O 7: eO 4: 19,8e0 48:
133.6 201
f+32 4<e0O 865 63-e
| 7<ed 2 5 7 713 48<e0O 0, 4
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
fisin mm.

Wane may occur under the angle brackets
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TableD10-3 ABR9015beam to beamonnectiori connector nails
kmodi = 1.18
2 Angle Brackets per connection
ABR9015 Timber to timber conection with nails
Modified characteristic capacity per connection (kKN)
Ry « Raok =Rsk
. Load . -
Nailing duration Connector nail according to ETA-04/0013
4,0x35 | 4,0x40 | 4,0x50 | 4,0x60 | 4,0x35 [ 4,0x40 | 4,0x50 | 4,0x60
P 2,2 2,6 3,3 4,1 3,8 4,3 4,8 5,8
L 2,5 2,9 3,8 4,7 4,4 5,0 5,6 6,8
Maximum
nailing:
8+10 M 2,8 3,3 4,3 5,4 5,0 5,7 6,5 7,8
See fig.
D10-2
S 31 3,7 4,8 6,0 5,7 6,4 7,3 8,7
3,7 4,5 5,9 7,3 6,9 7,8 8,9 10,7

Wane may occur under the angle brackets.
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TableD10-4 ABR9015peamto beamconnectiori connector nails
Kmodi=1.18
1 Angle Brackets per connection - Timber to timber conection with nails
ABR9015 — — - .
Modified characteristic capacity per connection (kN)
R R, =R
o Load 1k : _ 2k 3k
Nailing duration Connector nail according to ETA-04/0013
4,0x35 4,0x40 4,0x50 4,0x60 4,0x35 | 4,0x40 | 4,0x50 | 4,0x60
f O ¢ f O 10f: O 13 f: O 16 :
57 59 64 69
f+32 f+32 f+32 f+32
P f>8: f>10: f>13: f>16: 1.9 2.1 2.4 2.9
11.3 138 18,2 229
f f f f
f O 9 f O 12 7f: O 15 f: O 19
59 62 67 3
f+32 f+32 f+32 f+32
L f>9: f>12: f>15: f>19: 2.2 2,5 2.8 3.4
13,2 16,1 21,3 26,7
f f f f
nailing: 61 64 0 s
8+10 f+32 f+32 f+32 f+32
M f>10: f>13: f>17: f>21: 2,5 2.8 3.2 3.9
See fig. 15,1 18,4 24,3 30,5
D10-2 f f f f
f O 12 f: O 15 f: O 19 f: O 24
62,6 66,4 73 81
f+32 f+32 f+32 f+32
S f>12: f>15 f>19: f>24: 2.8 32 3.6 4.4
17 20,6 27,3 34,3
f f f f
f O 15 f: O 17 f: O 2/3f: O 29
66,6 71,2 80 89
f+32 f+32 f+32 f+32
I f>15: f>17: f>23: f>29: 35 3.9 4.4 53
20,8 25,2 334 41,9
f f f f

Wane may occur under the angle brackets.
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Annex D117 ABR9020

Product Name

Alternative name
Product Name

UK France Denmark Germany
ABR9020 - - - -
ABR9020S - - - -
ABR9020S2 - - - -
Drawing: T 2
:16,5 T
88
71,5
A S
. \14 88 l
2 1
. [e] o]
16 4 3
1 (o] o] 71
88 | | 6| |62
17 8 7
-1 @] {f*\ o]
1354 C;IO '\Q/f 09/4‘ 17
13
FigureD11-1 - ABR9020
Material :

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

Nail pattern:
Beam to beam connection

o
° ®
19 @ 20
17 8 Figure DL1-2 Figure D11-3
. 13; Maximum nailing Minimum nailing
° P9 8 nails in vertical flap 4 nails in vertical flap
013 1:’5 10 nails in the horizadal flap 6 nails in the horizontal flap
1)) 12
2 1
L] [ ]
4 3
° °
o6 5905
8 7
@ [ ]
10 9
SO’
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Beam to steel (6 mm 88) connection

Figure DL1-4 Figure DL1-5
8 CNA4,0x60nails in vertical flap Beam to column
4 PDPATS5 nails in the horizontal flay 10nails in vertical flap

4 nails nails in the horizontal flap

Modified characteristic capacities

TableD11-1 ABR9020beam to beamonnection connector screws

2 Angle Brackets ABR9020 Modified characteristic capacity
per connection per connection (kN)
Connector screy .
CSAB.0x40 Load duration Ri kX Knod Rz k X Knod Ru/s k X Knod
5.3:-b+263
P 9,6 7,4 e
max 19,9
5.8-b+267
L 11,2 8,6 e
Maximum max 23,1
nailing 6.4-b+271
8+10 M 12,8 9,9 e
max 26,3
Nailing pattern 1 6.9.04275
S 14,0 111 e
max 29,4
8-b+282
I 16,1 13,6 e
max 35,8

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

ABR9020pbeam to beamonnection connector screws

1 Angle Bracket ABR9020
per connection

Modified characteristic capacity
per connection (kN)

Connector screw

CSA5.0x40 Load duration Ru kX Knod Rer3.k X Knod Ra i X Knod R5 i X Knod
T X mn SX yY MhZy SX nyyY
62.8 134
f+29 y f SX c olY 65-e
90,9 nyfSX nxc
P f>100: 3.7 e 8
49.1 e>63: e>0,66-b+28:
f+1 491 5.3-b-298
. e-29 9-65
T XK cwm™ SX 1Y MHZC SX nyY
71.2 156
+29 TfFSX colYy 65-e
90,9 nyfSX nxzc
L f>61: 43 e 9,2
491 e>63: €>0,63-b+29:
f+1 49.1 5.8-b-337
€29 £:65
T K nn SX cY mMpZZn SX nyY
Maximum 79,6 178
nailing +29 c g;oég)K c o]y Gg-e
90,9 npfrSX nzc
8+10 M f>44: 4.9 e 10,5
491 e>63; e>0,61-b+29:
Nailing pattern 1 f+1 49,1 6,4-b-376
€29 £:65
T K on SX cY MEZH SX nyyY
88 200
f+29 cCf SX colYy 65-e
90,9 nyfSX nxzp
S f>34: 5,6 e 11,7
491 e>63; €>0,59-b+29:
f+1 49.1 6.9-b-415
€29 £:65
T X Hn SX pY mpXy SX nyY
104.8 245
f+29 pfSX colY 65-e
68 90,9 nyfrSX nZp
f>24: ’ e 14,1
49,1 e>63: e>0,57-b+30:
f+1 49.1 8:b-493
e-29 e-65

fand e is in mm.

Wane may not occur under the angle bracket
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Table D113 2 angle bracket&\BR9020beam to bearnonnection connector nails
2 ABR9020 Modified characteristic capacity per
per connection connection (kN)
Load Rk Rok =Rak Rk =Rsk
Nailing duration Connector nail according to ETA-04/0013
4,0x35( 4,0x40 |4,0x60] 4,0x35|4,0x40|4,0x60] 4,0x35 4,0x40 4,0x60
3,6:b+259(3,9-b+261(4,8-b+269
P 5,8 6,5 8,9 57 6,2 7.8 e e e
max 5,9 max 6,8 | max10,7
3,8-b+260(4,1-b+263|5,2:-b+273
L 6,8 7.6 104 | 6,6 7.2 9,1 e e e
Maximum max 6,7 max7,8 | max12,4
Nailing 4,0-b+262 | 4,3b+265 | 5,5-b+276
8+10 M 78 | 86 |119| 75 | 83 | 104 e e e
See fig. max 7,5 max 8,8 | max 14,0
D11-2 4,2b+264|4,5-0+267 |5,9-b+279
S 8,7 9,7 134 | 85 9,3 11,7 e e e
max 8,3 max 9,8 | max 15,6
4.6-b+267|5,0-b+271|6,7-b+286
10,7 | 119 | 16,4 104 | 114 | 14,4 e e e
max9,9 [ max11,7 | max 18,9
3,6:b+25913,9-b+261]4,8-b+269
P 20 | 35 | 59| 35 | 38 | 49 © © ©
max 3,7 max 4,2 max 6,3
3,8-b+260]4,1-b+263]5,2:b+273
L 34 | 41 | 69| 41 | 45 | 57 € € €
Minimum max4,1 | max4,7 | max7,2
Nailing 4.0-b+262|4,3:b+265]|5,5:b+276
4+6 M 39 | 47 | 78| 47 | 51 | 65 € € €
See fig. max4,5 | max5,3 | max8,1
D11-3 4.2-b+264|4,5-b+267]15,9-b+279
s 44 | 53 | 88| 53 | 58 | 7.3 € € €
max 5,0 max 5,8 max 9,0
4.6-b+267|5,0-b+271]6,7-b+286
54 | 65 |108]| 65 | 7.1 | 9,0 € € €
max 5,9 max 6,9 | max10,8

b and e are in mm.
Wane may not occur under the angle br&gke
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TableD11-4 1 angle brackeABR9020beam to beamonnectiori maximum nailing connector nails
L Angle Bracket ABRQOZO Modified characteristic capacity per connection (kN)
per connection
R« Rox = Rax I Rax | Rs «
Load Connector nail according to ETA-04/0013:
Nailing duration 4,0x35 4,0x40 [ 4,0x60 |4,0x35|4,0x40(4,0x60] 4,0x35 4,0x40 4,0x60 4,0x35 4,0x40 4,0x60
fO 2[7f0 3|2f0 4l6: eO0 10|e®,D0|e®, KO 8eH 51: e0 50: eO 48:
63 69 920 10<eO|1®seO|1280]| 70: 39 46.7 77.9
f+40 f+40 f+40 60 65 84 65-e 65-e 65-e
e e e 51<eO 1, [1580L<berQl 41:, D498L<be+(L 60,
p 28 | 31 | 39
e>145: e>120: e>70: 2,8 31 4,6
>27: >32: f>46: 49 49 49 e>1,18b+14: e>1,09-b+16: e>0,89:b+20:
26,5 31.8 49.4 e-29 e-29 e-29 3.3:b-140 3.4b-153 4,1.b-204
f+1 f+1 f+1 e-65 e-65 e-65
fO 32f0 3lsf0O 38: eO0 9:| gd009:| g0 79:|] 9,090 50: eO 49: eO 47:
68 74 99 9<e0 [18B9eO [LO&eO [62: 455 545 90.9
f+40 f+40 f+40 64 70 91 65-e 65-e 65-e
e e e 50<eO 1, [419:<be+Ql 61, D437L<be+(L 80,
L 3,3 3,6 4,6
e>130: e>100: e>62: 3,1 3,5 5,2
>32: >38: >38: 49 49 49 e>1,11-b+16: e>1,03-b+18: e>0,84-b+21:
309 37 49.4 e-29 e-29 e-29 3.4:b-151 3.6:b-166 4,4-b-226
f+1 f+1 f+1 e-65 e-65 e-65
fO 3l6f0 4laf0O 3l2: eO 8:| 8008:(e8) ®:| 11e® 50: eO 49: eO 47:
Maximum 72 79 107 8<eO 18520 |8%<eO [57: 52 62 104
nailing: f+40 f+40 f+40 68 74 929 65-e 65-e 65-e
50<eO 1, p459L<berQl 70:, P477L<be+(l 90,
8+10 M 38 | 41 | 52 e e = ©
e>105: e>85: e>57: 3,4 3,9 58
] SDEflz 36: 44: >32: 49 49 49 e>1,05-b+17: e>0,97-b+19: e>0,80-b+22:
9 i 353 423 49.4 e-29 e-29 e-29 3.5:b-162 3.8b-179 4,6:b-247
f+1 f+1 f+1 e-65 e-65 e-65
fO 4110 4l9f 0O 2|8: eO 8:| ®018:(ed) B: | 128 49: eO 48: eO 47:
77 84 116 8<eO [92<eO |[79<eO |56: 58 70 117
f+40 f+40 f+40 72 79 101 65-e 65-e 65-e
e e e 49<e0O 1, paosl<be+Ql 80:, P437L<be+(® 00:,
S 4,2 4,7 5,9
e>92: e>77: e>56: 3,7 4,2 6,4
>41: f>49: >28: 49 49 49 €>1,00-b+18: €>0,93:b+20: e>0,77-b+23:
39.7 47,6 49.4 e-29 e-29 e-29 3.7:b-173 3.9b-192 4,9-b-268
f+1 f+1 f+1 e-65 e-65 e-65
fO 5/0f0 4/1f0O 2|2: e0 7:|dd,7n: [aQ@,8:| 156 48: eO 48: eO 46:
85 95 134 7<e0 [7B<eO |66<eO |56: 71 86 143
f+40 f+40 f+40 80 88 101 65-e 65-e 65-e
e e e 48<eO 0, pazsl<be+(R 00:, B466L<be+(2 10:,
| 52 57 7,2
e>75:; e>65: e>56: 4,3 4,9 7,6
£>50: f>41: >22: 49 49 49 e>0,92.b+20: €>0,86:b+21: e>0,72:b+24:
48,5 494 494 e-29 e-29 e-29 3.9-b-194 4,2:b-217 5.4-b-311
f+1 f+1 f+1 e-65 e-65 e-65

f, e and b are in mm.

Wane may not occur under the angle bracket
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TableD11-5 1 angle bracket ABR902Bgam to beamonnectiori minimum nailing connetor nails

1 Angle Bracket ABRQOZO Modified characteristic capacity per connection (kN)
per connection
Rk I Rok = Rak I Rax | Rs k
Load Connector nail according to ETA-04/0013:
Nailing duration 4,0x35 4,0x40 4,0x60 |4,0x35[4,0x40(4,0x60| 4,0x35 4,0x40 4,0x60 4,0x35 4,0x40 4,0x60
FO 2[7f0 3l3fo 4l eO 30|(e@,d9|ed, 29 2e® 55 eO 55: e 53:
63 69 920 30<e0|2%90e0 (29208 0| 70:265 31.8 52.9
f+40 f+40 f+40 60 65 84 65-e 65-e 65-e
e e e 55<eO 1, [1585L<ber® :1, |0593L:<be+CB : 0 ,
p 18 | 19 | 24
e>150: e>120: e>70: 2,8 31 4,6
>27: >33: >46: 49 49 49 e>1,18b+2: e>1,09:-b+3: e>0,89:-b+5:
26,5 31.8 494 e-29 e-29 e-29 3.3b-176 3.4-b-196 4,1b-275
f+1 f+1 f+1 e-65 e-65 e-65
fO 3210 3lsf0O 3|8: e0 27|eQ@,B87|eQ, B8 3e® 55: eO 54: eO 53:
68 74 99 27<e0|22erp 0| dg<eO| 62:3009 37.0 61.7
f+40 f+40 f+40 64 70 91 65-e 65-e 65-e
e e e 55<eO 1, [1514:<be+CB :1, |0533L<be+CB : 0 ,
L 2,1 2,2 29
e>120: e>97: e>62: 3,1 3,5 52
>32: >38: £>38: 49 49 49 e>1,11b+3: e>1,03:b+3: e>0,84-b+5:
309 37.0 494 e-29 e-29 e-29 3.4-b-192 3,6-b-215 4,4-b-308
f+1 f+1 f+1 e-65 e-65 e-65
fO 3l6f0 440 3l2: eO0 25|eQ@,Z5|eQ, B6 3¢® 55: eO 54: eO 53:
Minimum 72 79 107 25<e0 (265 0| BG<seO| 57: 35 42.0 71.0
nailing: f+40 f+40 f+40 68 74 929 65-e 65-e 65-e
446 e e e 55<eO 1, |0554l<be+(B :0, |9573L<be+Gt : 0 ,
M 24 | 26 | 33
e>105: e>85: e>57: 3,4 3,9 58
f sDefls B36: | P44 | P32 49 49 49 e>1,05b+3; >0,97-b+4: €>0,80b+6:
9 i 353 42,3 494 e-29 e-29 e-29 3.5-b-209 3.8:b-235 4.6-b-341
f+1 f+1 f+1 e-65 e-65 e-65
fO 4110 4l9f0O 2|8: eO 24|e@,D4|e@, B4 40 54: eO 54: eO 53:
77 84 116 24<e0|D2<e 0| Z4<e 0| 56: 40 48.0 79.0
f+40 f+40 f+40 72 79 101 65-e 65-e 65-e
e e e 54<eO 1, |0504L<be+Ot :0 , [9533L<be+Ot : 0,
S 2,7 2,9 3,7
e>92: e>77: e>56: 3,7 4,2 6,4
>41: f>49: £>28: 49 49 49 e>1,00-b+4: €>0,93-b+4: e>0,77-b+6:
39.7 47,6 49.4 e-29 e-29 e-29 3.7:b-225 3.9:b-255 4,9:b-374
f+1 f+1 f+1 e-65 e-65 e-65
fO slofo 4al1fo 22: e0 22|ed,Z72|e@, D9 50 54: eO 53: e 52:
85 95 134 22<e0|75<e 0| BB<e O 56: 49 58.0 97.0
f+40 f+40 f+40 80 88 101 65-e 65-e 65-e
e e e 54<eO 0, |9523L<be+s : 0, [8562L:<be+Ch : 0 ,
| 3,2 35 4,5
e>75: e>65: e>56: 4,3 4,9 7,6
£50: f>41: >22: 49 49 49 e>0,92.b+5: e>0,86:b+5: e>0,72:b+7:
48,5 49.4 49.4 e-29 e-29 e-29 3.9:b-259 4,2:b-295 5.4b-441
f+1 f+1 f+1 e-65 e-65 e-65

f, e and b are in mm.
Characteristic capacities:

TableD11-6 2 angle brackets ABR902mber beam to 6 mm steel beaonnectiori connector nails + PADins

F1
2 Angle Brackets ABR9020 Characteristic capacity
per connection per connection [KN] | T |
- [Timber Beam [ |
Nailing Rk !T e . %|
8 CNA4,0x60+ 4 PDPAT75 121 : ﬁ :
See fig. D114 ' i : i

Connector nails according to ET34/0013 D
6 mm Steel
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TableD11-7 1 angle brackets ABR9020, beam to column

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

Table D118 ABR9020 Slip modulus ke

2 ABR9020 Kser [KN/mm]
For force Nailing | CNA4.0x35 | CNA4.0x40 | CNA4.0x50 | CNA4.0x60
Max 3,9 4,3 5,1 5,9
i Min 1,9 2,3 3,1 3,9
e Max 1,2 14 15 1,7
Min 0,6 0,7 0,8 0,9
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Annex D127 ABR100

Product Name

Alternative name

Product Name

UK France Denmark Germany
ABR100 - -- - -
Drawing:
50 $12x32
E,
o
o o
A7 Y M
& 5
£
72 f
100
.
O o
f =
S.
e
FigureD12-1 - ABR100
Material :
Standard material : S250GD + Z275 according to EN 10346
Or stainless steel accorgito clause HL
Nail pattern:
Beam to beam connection  Beam torigid supportconnection Beam to steel (6 mm S355) connection
°19 {5 7@
: Figure DL2-3 Figure DL2-4
Eé)gurc_el D_12-2 vical i 10 nails in vertical flap 10 CNA4,0x60nails in vertical flap
nai's in vertical fap 1 bolt in the horizontal flap 4 PDPAT5 nails h the horizontal flap

14 nails in the horizontal flap
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Modified characteristic capacities

Table D121 2 angle bracket&BR100, beam to beam connecti@onnector screws

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

Wane may not occur under the angle brackets.
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1 angle brackeABR100, beam to beam connecti@onnector screws

Table D122

1 Angle Bracket ABR100
per connection

Modified characteristic capacity per connection (kN)

L R1k X Kmod R2/3,k X Kmod
- oad
Nailing . CSA Connector screw
duration
5,0x35 5,0x40 5,0x35 5,0x40
f O 30 f O 21
239.8 277.3
f+ 55,5 f+ 55,5
21 < f|O0 26
P 140.8 53 6,0
f+ 18
f>30: f>26:
84,5 84,5
f f
f O 21 f O 1p
276.4 320.1
f+ 55,5 f+ 55,5
21 < f|Az226& |0 26
L 140.8 140.8 6,1 7
f+ 18 f+ 18
f>26: f>26:
84,5 84,5
f f
f O 13 f O 6
313 363
Maximum f+ 55,5 f+ 55,5
Nailing 13 < f |G 26 f: P 26
10+14 M 1408 1408 7,0 8
Nailing f+18 f+18
pattern 1 f>26: f>26:
84,5 84,5
f f
f O 8 f O 2
349.6 405.9
f+ 55,5 f+ 55,5
8 < f pP222& f P 26
S 140.8 140.8 7,9 9
f+18 f+18
f>26: f> 26
84,5 84,5
f f
f O 26 :f O 26
140.8 140.8
f+ 18 f+ 18
| 9,7 11
f>26: f>26:
84,5 845
f f

Wane may not occur under the angle brackets
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Characteristic capacities:

Table D123 2 angle bracket&BR10, beam to beam connectiononnector nails
characteristic capacity in [kN]
2 ABR100
per connection R Reak
connector nails according E-DA/0013
nailing 4,0x35 4,0x40 4,0x50 4,0x60 #4,0x35 4,0x40 4,0x50 4,0x60
vertical:10 nails
+ 9,7 11,7 15,7 19,7 9,6 12,8 14,2 16,7
horizontal14 nails
Russ k
e [mm]= 4,0x35 4,0x40 4,0x50 4,0x60
0 14,1¢ 15,45 16,10 16,76
20 11,5 13,71 18,04 19,18
50 8,2C 8,93 10,38 10,99
100 2,4C 4,20 5,14 5,14
150 0,82 2,15 2,73 2,94

Wane may not occur under the angle brackets.

Table D124 1 angle brackeABR100, beam to beam connecti@onnector nails

characteristic capacity in [KN]
1 ABR100 ‘ .
per connection R Rers
connectornails according to ET@4/0013
nailing 4,0x35  4,0x40 4,0x50 4,0x60 |4,0x35 4,0x40 4,0x50 4,0x60
a=140 a =164 a=212 a =256
- g é a
maximum nailing: [ =y
vertical:10 nails { 121
+ min j
. . T (f +18)= krnod 4;8 614 7;1 813
horizontal14 nails T sa
:, f 3 krnod
e [mm]= Ruk R
0 12,55 12,55 12,55 12,55 164 197 262 3,28
20 8,70 10,29 1255 12,55 285 342 456 5,70
50 3,70 4,43 5,22 5,51 450 450 450 4,50
100 0,77/Kmod 1,63 1,96 2,25 2,25
150 0,29/kmod 0,54 0,65 0,87 1,09

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

Table D125 ABR100, beam to rigid support connection
Modified characteristic capacity in [KN]
2 Angle Brackets ABR100
per connection Rl,k R2/3,k R4/5,k
load connector nails according ETA-04/0013
nailing duration |4,0x40 4,0x50 4,0x60 [4,0x40 4,0x50 4,0x60 | size 4,0x40 to 4,0x60
vertical: P 12,4 16,0 18,7 5,2 6,5 7.4 6,24 *V
10 nails L 14,5 18,6 21,6 6,1 7,6 8,6 7,28 b
+ M 16,5 21,3 21,6 6,9 8,7 9,8 8,32 b
lhgglztol\r/‘ltfc') s 186 21,6 21,6 | 7.8 98 11,1 9,36 *V
| 216 216 216 9,5 12,0 135 11,44 *Y
ﬁr F 4 by *1 to be checked:
Fora Fs the bolt 1: Regraxd O 4Eax e/ b
& — the bolt 2: Rpoitjatd © 4/Fd

A@Z%%! {%%Xﬁ\ @ /@Z \ and: Rysq O1.4Rb/(2xe)

for Ri:  Rpot.ax,d OF1,4/2

for Ry/a: Rooit,lat,d OF2/3,0/2

bolt 1 bolt 2
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Characteristic capacities:

Table D126 ABR100, beam togid support connection

characteristic capacity in [kN]
1 Angle Brackets ABR100
per connection Rik Ra.k Rax *2 Rs i *2
connector nails according ETA-04/0013
nailing size 4,0x40 to 4,0x60
& 2245 e [mm] | steel | timber |steel timber
vertical: s
. J\ f073 k 0 2,3
10 nails o mod 2)
R « = minj * 20 4,5
* a + 4,49
horizontal j 50 4,6 9,0 4,5 8.4
1 bolt M10 (L 100 | o8 2.3 1,8
150 0,3 15 0,6
*2) If the timber is prevented from turn away, half the capacity of 2 ABR100 can be used =3 polt checks:
the values for timber may be to use with ko4, the values for steel allways with kioq =1 Roolt,ax,d O 4k 5.dx €/ 40
the minimum of both are available Roolt, lat,d OF4 o 5.d

PR
e +2t
Fars F, F.
ok -
R = T K b
g Lo

Ri« is the table-value, Jy is always the
value for timber

nail- / bolt-pattern
[} o

<] o

[¢] o
o o

TableD12-7 2 angle brackets ABR10Omber beam to 6 mm steel beaonnectiori connector nails + PAins

2 Angle Brackets ABR100 per connection

Characteristic capacity per connection

[kN]

Nailing Rik

10 CNA4,0x60 + 4 PDPA5 15
See fig. D2-4 ’

Connector nails according to ET@4/0013

Table D128 ABR2100 Slip modulussk

2 ABR100 per| ForR For R Kser
connection | Kser[kN/mm]| [kN/mm]

CNA4.0x35 1.45 1.37
CNA4.0x40 1.75 1.82
CNA4.0x50 2.35 2.02
CNA4.0x60 2.95 2.38

CSAS5,0x40 5.06 5.82
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Annex D137 AA6028

Product Name

Alternative name

Product Name
UK France Denmark Germany

AA6028D - - - -

Drawing:

20 1

@2 —+zn !
2 ¢4S¢-j20 83
43 T@5¢

H |

12]
0] |6

20 9
wiﬁ_ﬁ

FigureD13-1 - AA6028D

Material
Standard material : S250GD + Z275 ac@ogdo EN 10346
Or stainless steel according to clausg Il

Nail pattern:
Beam to beam connection

o) 1 Figure D13-2
2(e o 5 nails in vertical flap
4|e ols 5 nails in the horizontal flap
N
Gle |e|7
°
9leBe) 10
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Modified characteristic capacities

Table D131

AA6028), beam to beam connectieconnector nails

2 Angle Brackets
per connection

Characteristic capacity per connection (kN)

Rik | Rok = Rak | Rax = Rsk
Load duration Connector nail according to ETA-04/0013
4,0x40 | 4,0x60 | 4,0x40 | 4,0x60 | 40x40 | 4,0x60
Full nailing
eO 0,40b01a@; 7
3,2 3,2
S 2,6 4,0 3,7 5,5 e> 0,40b+14: | e> 0,70b+19:
1,32b+36 2,21b+52
e-2,0 e-2,0
eO 0,40b01a@; 6
3,0 3,0
M 2,3 3,6 3,3 4,9 e> 0,40b+14: | e> 0,66b+19:
1,18b+33 1,96b+47
e-2,0 e-2,0
b and e are in mm
Factors for other c tRl'k o dI " EZ'YF;\ZOZ%BB I Rax = R
. onnector nail according to -
load durations 7, 10 | 4,0x60 | 4,0x40 | 4,0x60 4,0x40 4,0x60
| multiply S by 1,19 1,20 1,22 1,22 1,10 1,10
L multiply M by 0,88 0,89 0,88 0,88 0,89 0,88
P multiply M by 0,75 0,78 0,75 0,75 0,77 0,76
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TableD13-2 AA6028), beam to beam connectiegonnector nails

1 Angle Braqket Characteristic capacity per connection (kN)
per connection
Rik Raok = Rsk
Load duration Purlin may rotgte
Connector nail according to ETA-04/0013
40x40 | 40x60 | 4,0x40 | 4,0x60
Full nailing
min:
37
P f+52 12 1,2 1,8
12 f+10
f+10
min:
43
L f+52 12 14 2,1
12 f+10
f+10
M 12 12 1,7 2,4
f+10 f+10
S 12 12 1,9 2,7
f+10 f+10
| 12 12 2,3 3,3
f+10 f+10

f isinmm
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Annex D141 ABB40390

Product Name

Alternative name
Product Name
UK France Denmark Germany
ABB40390 - -- - -
ABB40390S - - - -
ABB40390S2 - -- - -
Drawing:
40
20 20
1020 10 ﬁa'_
R
30
'¢- 93
30 Vﬂ
ol | %%
3
"Ir 93 n
R
&
@5
&
Figure D14-1 - ABB40390
Material :
Standard material : S250GD + Z275 according to EN 10346
Or stainless steel according to claust Il
Nail pattern:
Beam to beam connection
1|e ]2 1|le @|2
Figure DL4-2 R o Figure D14-3
Minimum nailing: 3 3 Maximum nailing:
O . 4]e o5 4lo o]5 o .
3 nails in vertical flap 3 nails in vertical flap
5 nails in the horizontal flap 3 nails in the horizontal flap
6lo @|7 6le @|7
[ ] L ]
8 8
gl|e o|10 gle |10




Pagelllof 3200f European Tduical Assessmemio. ETA06/0106 issued or2016012-06

Modified characteristic capacities

Table D#4-1

ABB4039Q beamto beam connectionconnector nails

2 Angle Brackets
per connection

Modified characteristic capacity per connection (kN)

R1k I R2k = Rak I Rax = Rsk
Load duration Connector nail according to ETA-04/0013
4,0x40 | 4,0x60 | 4,0x40 | 4,0x60 | 40x40 | 4,0x60
Minimum nailing: 3+3 (fig. D14-2
eO 0, 21E:K1 D:, 30
4,5 4.6
S 1,9 2,8 1,5 2,0 e>0,21b+14: | e>0,30b+15:
0,96b+48 1,38b+57
e-3,0 e-3,0
e0 0, 241, 29
3,6 4.3
M 1,8 2,5 1,4 1,8 e>0,24b+16: | e>0,29b+16:
0.88b+46 1,26b+54
e-3,0 e-3,0
Maximum nailing: 3+5 (fig. D14-3)
eO0 0, 321 ®@:, 49
4,5 4.6
S 2,7 4,4 1,8 2,5 e>0,32b+16: | e>0,49b+19:
1,46b+59 2,22b+75
e-3,0 e-3,0
eO0 0, 371 D:, 47
3,6 4.3
M 2,4 3,9 1,6 2,2 e>0,37b+18: | e>0,47b+19:
1,34b+56 2,01b+71
e-3,0 e-3,0
b and e are in mm
Factors for other c tRl'k - dI n 21120236‘813 I Rax = Rsk
. onnector nail according to -
load durations 7 10 | 4,0x60 | 4,0x40 | 4,0x60 4,0x40 4,0x60
I multiply S by 1,15 1,00 1,22 1,22 1,10 1,06
L multiply M by 0,88 0,88 0,88 0,88 0,84 0,90
P multiply M by 0,75 0,75 0,75 0,75 0,78 0,80
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Table D142 ABB40390, beam to beam connectioztonnector nails

1 Angle Brac_ket Modified characteristic capacity per connection (kN)
per connection
Rk Rok = Rak
Load duration Upper mem'ber may.rotate
Connector nail according to ETA-04/0013
40x40 | 40x60 | 40x40 |  4,0x60
Minimum nailing: 3+3 (fig. D14-2)
min:
24
P 14 f+ 53 0,5 0,7
f+ 53 20
f+21
min:
28
L 17 f+ 53 0,6 0,8
f+ 53 20
f+21
min:
31
M 19 f+ 53 0,7 0,9
f+ 53 20
f+ 21
min: min:
21 35
S f+ 53 f+ 53 0,8 1,0
20 20
f+21 f+ 21
min: min:
26 43
| f+ 53 f+ 53 0,9 1,2
20 20
f+ 21 f+ 21
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Table D143 ABB40390, beam to beam connectiozonnector nails

1 Angle Bragket Modified characteristic capacity per connection (kN)
per connection
Rk Rz = Rak
Load duration Upper mem_ber may_rotate
Connector nail according to ETA-04/0013
40x40 | 40x60 | 40x40 |  4,0x60
Maximum nailing: 3+5 (fig. D14-3)
min:
28
P f+ 53 20 0,6 0,8
20 f+21
f+21
min:
33
L f+ 53 20 0,7 1,0
20 f+21
f+21
M 20 20 0,8 1,1
f+21 f+21
S 20 20 0,9 1,2
f+21 f+21
| 20 20 1,1 1,5
f+21 f+21
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Annex D157 AE48

Product Name

Alternative name

Product Name
UK France Denmark Germany

AE48 -- EB/7048 -- --

Table D151: Connector Size Range

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

Figure D15-1: Drawing:

o
.

Material :
Standard materia5250GD + Z275 according to EN 10346
Or stainless steel according to claust Il
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Nail pattern:
1) 2) 3) 4) 5)
L L] [ ] L] L]
L O . L] [ ] o L] Q o L
* L * L] ° [ ] * L] * L
L] O o L O . [ ] o L] O o L]

Square washer (US40/40/10G or
US40/50/10G) can be replaced by
standard washer of the bo(tlt @127
washer @24). In tlsi case the value o
kiat and kx must beadapted (see table
below D15-4 and D155).

Nail No of fasteners Description
pattern | Flange A | Flange B
1 6 4 Max. nailingwith force F1 , F2, F3, F4 and F5
2 7 4 Max. nailing with force F2 and F3
3 4 4 Min. nailing with force F1F2, F3, F4 and F5
4 6 1 x M12 | Max. nailingwith force F1 , F2, F3, F4 and F5
5 7 1 x M12 | Max. nailing with force F2 and F3
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Modified characteristic capacities

Table DB-2 AE48- beam to beam connectiold Angle Bracketsconnector nails

ARG Bracke.ts AE4E Modified characteristic capacity
per connection
L Rk X Knod Roa k X Knod Rars. i X binoa (Minimum
NiTirg ogd : between values)
duration CNA Connector nail
4.0x40 4.,0x60 4,0x40 4.0x60 4.0x40 4.0x60
3,39 3,39
P 1,8 2,9 2,4 3,6 0.88b+38 | 1.47b+42
e-3 e-3
3,66 3,66
L 2,1 3,4 2,8 4,2 1.03b+39 | 1.72b+44
e-3 e-3
6+4 3,91 4,04
Nail pattern M 2,4 3,9 3,2 4,8 1.18b+40 | 1.96b+46
1 e-3 e-3
4,15 5,29
S 2,6 4.4 3,6 54 1.32b+41 | 2.21b+47
e-3 e-3
5,36 5,85
| 3,2 54 4,4 6,6 1.62b+43 | 2.70b+51
e-3 e-3
P - - 2,4 3,7 - -
L - - 2,8 4,3 - -
7+4
Nail Pattern M - - 3,2 4,9 - -
2
S - - 3,6 55 - -
I - - 45 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
4+4 3,91 4,04
Nail Patterr M 2,4 3,9 3,2 4,4 1.18b+40 | 1.96b+46
3 e-3 e-3
4,15 5,29
S 2,6 4,4 3,6 4,9 1.32b+41 | 2.21b+47
e-3 e-3
5,36 5,85
| 3,2 54 4,3 6 1.62b+43 | 2.70b+51
e-3 e-3
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Table D153 AE48- beam to beam connectioh Angle Bracket connector nails

LAngle Bracke_t S MBS Modified characteristic capacity
per connection
R; « X knog (Minimum between
o Load ' lues - Purlin may rotate) Foric X Ko
Nailing . VAES Y :
duration CNA Connector nalil
4.0x40 4.0x60 4.0x40 4,0x60
24/(f+40) 40/(f+40)
[s) 1,2 1,8
25/(f+13) 25/(f+13)
28/(f+40) 46/(f+40)
L 1,4 2,1
25/(f+13) 25/(f+13)
6+4 32/(f+40) 53/(f+40)
Nail pattern M 1,6 2,4
1 25/(f+13) 25/(f+13)
36/(f+40) 60/(f+40)
S 1,8 2,7
25/(f+13) 25/(f+13)
44/(f+40)
I 25/(f+13) 2,2 3,3
25/(f+13)
=) - - 1,2 1,8
L - - 14 2,2
7+4
Nail Patterrn M - - 1,6 2,5
2
S - - 1,8 2,8
I - - 2,2 3,4
24/(f+40) 40/(f+40)
P 1,2 1,6
25/(f+13) 25/(f+13)
28/(f+40) 46/(f+40)
L 1,4 1,9
25/(f+13) 25/(f+13)
4+4 32/(f+40) 53/(f+40)
Nail Patterrn M 1,6 2,2
3 25/(f+13) 25/(f+13)
36/(f+40) 60/(f+40)
S 1,8 2,5
25/(f+13) 25/(f+13)
44/(f+40)
I 25/(f+13) 2,2 3
25/(f+13)
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Table D154 AE48 beam taigid supportconnection 2 Angle Bracketsconnector nails/bolt
2 Angle Bracke_ts A48 pe Modified characteristic capacity
connection
X Minimum
L Rk X Knog Rz k X Knod R X Knoa
Nailing oa : between values)
duration CNA Connector nail
4.0x40 4.0x60 4.0x40 4.0x60 4.0x40 4.0x60
4,4 71 3,39 3,39
P 13 21 4.45b+63 | 6.28b+76
8,9 12,6 e-3 e-3
5,2 8,3 3,66 3,66
L 15 2,5 5.23b+68 [ 6.28b+76
10,5 12,6 e-3 e-3
6+1
anchors/bolts 5.9 9.5 3,91 3,91
@12 M 17 28 | 5.950+73| 6.280+76
Nail pattern 4 11.9 12,6 e-3 e-3
P 6,6 10,6 4,15 4,89
S 19 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 - - 15 2,5 - -
7+1
anchors/bolts M i ) 17 2.8 i )
@12
Nail Pattern 5
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
AE48 connection with 2 angle brackets
factor: for F for Fy3 for Fas, por1 |fOr Fas, ot 2
Kax square 0,62 _ 1,24 x )
washer 8/(b+7)
klat square _ 0’50 _ 1100
washer
kax round 0,66 _ 1,33 X )
washer E/(b+7)
I(Iat round _ 0,50 _ 1’00
washer

e and b are in [mm]

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

|%olt,d,lateral )KatXEd ;R)olt,d,axial My X Ed; 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 D155 AE48 beam taigid supportconnection 1 Angle Bracket conrector nailgbolt
1Angle Brackgt AE48 per Modified characteristic capacity
connection
X
( Purl?:l;nalj/ﬂ?(j)tate) Rori X Ko
Nailing Load duration CNA Connector nail
4.0x40 4.0x60 4.0x40 4.0x60
P 20/(f+9) | 20/(f+9) 0,6 1,1
L 20/(f+9) | 20/(f+9) 0,7 1,2
6+1
anchors/bol
ts @12 M 20/(f+9) 20/(f+9) 0,9 14
Nail pattern
4
S 20/(f+9) | 20/(f+9) 1 1,6
20/(f+9) 20/(f+9) 1,2 2
p - - 0,6 11
L - - 0,7 1,2
7+1
anchors/bol
ts @12 M - - 0,9 1,4
Nail Patterr]
5
S - - 1 1,6
. - 1,2 2
fisin [mm]

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

AE48 connection with 1 angle brackets

factor: for F/, for Bz
Kax square washer (f+48)/27 2,08
Kiat square washer - 1,00
Kax round washer (+48)/27 2,08
Kiat round washer - 1,00

fisin[mm]

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

|%olt,d,lateral N&t XEd ;Raolt,d,axial »&xx Ed; and also the Combination
Square washer = US40/40/10G or US40/50
Round washer = standard washer of the anchor bolt. For anchor @12 the washer diameter i
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Annex D167 AE76

Product Name

Alternative name

Product Name
UK France Denmark Germany

AE76 -- EB/7076 -- --

Table D16-1: Connector Size Range

Dimensions [mm] Holes flange A| Holes flange B
Modelno.  "A T B | ¢ [ Thickness| @5 | @13 | @5 | @13
AE76 90 | 48 76 3,0 12 3 7 1

Figure D16-1: Drawing:

Drawing:

>

Material :
Standard materiaB250GD + Z275 according to EN 10346
Or stainless steel according to claust I
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Nail pattern:

1

)
O O°

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

8)

.Q O:
o *0o *

(o] . O
O

Square washefUS40/40/10G or US40/50/10G)an be replaced by
standard washer of the bo(tsolt @127 washer @24). In tkicase the
value of ks andkaxmust beadapted (see tables below B4@nd D165).

Nail No of fasteners Description
pattern | Flange A | Flange B
1 9 7 Nailingwith 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 Nailingwith force F1, F2, F34Rnd F5
6 9 1 x M12 | Max. nailingwith force F1, F2, F3, F4 and F5
7 9 1 x M12 | Max. nailing with force F2 and F3
8 10 1 x M12 | Max. nailingwith force F1 , F2, F3, F4 and F5
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Modified characteristic capacities

Table D®B-2 AE76 - beam to beam conntion, 2 Angle Bracketsconnector nails

2Rl Bracke_ts RERE Modified characteristic capacity
connection
Load Ry kX Knog | Rora k X Knod Ra X knoa (Minimurn
Nailing oa_ i between values)
duration CNA Connector nail
4.0x40 4.0x60 4.0x40 4.0x60 4.0x40 4.0x60
7 7
P 3,5 59 7 9,4 1.76b+98 | 2.94b+107
e-3 e-3
7,56 7,56
L 4,1 6,9 8,1 11 2.06b+100| 3.43b+110
e-3 e-3
947 8,09 8,09
. M 4,7 7,8 9,3 12,5 2.35b+102| 3.92b+113
Nail pattern 1
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 - - 84 12,2 - -
97 M . ; 96 139 - -
Nail Pattern 2
S - - 10,8 15,6 - -
| - - 13,2 19,1 - -
7 7
P 35 5,9 57 7,9 1.76b+98 | 2.94b+107
e-3 e-3
7,56 7,56
L 4,1 6,9 6,7 9,2 2.06b+100| 3.43b+110
e-3 e-3
747 8,09 8,09
) M 4,7 7,8 7,6 10,5 2.35b+102| 3.92b+113
Nail Pattern 3 = | T L
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 - -
T M ; ; 84 114 ; ;
Nail Pattern 4
S - - 9,4 12,9 - -
| - - 11,5 15,7 - -
7 7
P 3,53 7,3 10,1 1.76b+98 | 2.94b+107
e-3 e-3
7,56 7,56
L 4,12 8,5 11,8 2.06b+100| 3.43b+110
e-3 e-3
10+3 8,09 8,09
Nail Pattern 5 M 4,7 9,7 13,4 2.35b+102| 3.92b+113
e-3 e-3
8,58 8,58
S 53 10,9 15,1 2.65b+105( 4.41b+117
e-3 e-3
9,48 11,25
| 6,5 13,4 18,5 3.24b+109| 5.39b+124|
e-3 e-3

b and e are in [mm]
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Table D163 AE76- beam to beam connectioh Angle Bracket connector nails

g BraCkgt RS Modified characteristic capacity
connection
) Ry kX Knod (Minilmum between Ry X K
Nailing ogd values - Purlin may rotate) _
duration CNA Connector nail
4.0x40 4.0x60 4.0x40 4.0x60
42/(f+40) 69/(f+40)
P 35 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)
9+7 56/(f+40) 93/(f+40)
Nail pattern| M 4,6 6,3
1 35/(f+8.5) 35/(f+8.5)
63/(f+40) 104/(f+40)
S 52 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
9+7
Nail Pattern M - - 4,8 7
2
S - 54 7,8
- 6,6 9,6
42/(f+40) 69/(f+40)
P 2,9 39
35/(f+8.5) 35/(f+8.5)
49/(f+40) 81/(f+40)
L 33 4,6
35/(f+8.5) 35/(f+8.5)
7+7 56/(f+40) 93/(f+40)
Nail Patter M 3,8 53
3 35/(f+8.5) 35/(f+8.5)
63/(f+40) 104/(f+40)
S 43 59
35/(f+8.5) 35/(f+8.5)
76/(f+40 127/(f+40
52 7,2
35/(f+8.5) 35/(f+8.5)
P - 31 43
L - 3,7 5
7+7
Nail Patter M - - 4,2 57
4
S - 4,7 6,4
- 58 7,9
42/(f+40) 69/(f+40)
P 3,6 5
35/(f+8.5) 35/(f+8.5)
49/(f+40) 81/(f+40)
L 43 59
35/(f+8.5) 35/(f+8.5)
10+3 56/(f+40) 93/(f+40)
Nail Pattern] M 4,9 6,7
5 35/(f+8.5) 35/(f+8.5)
63/(f+40) 104/(f+40)
S 55 7,6
35/(+8.5) 35/(f+8.5)
76/(f+40 127/(f+40
6,7 9,2
35/(f+8.5) 35/(f+8.5)

fisin [mm]
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Table D164 AE76- beam taigid supportconnection connector nailfolt.

2 Angle Brackgts A=y Modified characteristic capacity
connection
Load Ry kX Knod Roz k X Knod Ru 1 X broq (Minimum
Nailing oalt _ between values)
duration CNA Connector nail
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
57 9,2 7,56 7,56
L 5,3 7,8 7.99b+142( 8.41b+145
16,0 16,8 e-3 e-3
9+1
anchors/bolts 6.4 105 8,09 8,09
12 M 6,1 8,9 8.41b+145| 8.41b+145
Nail pattern 6 168 168 e3 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 71 - -
L - - 5,3 8,2 - -
9+1
anchors/bolts M ) ) 6.1 94 } :
212
Nail Pattern 7
S - - 6,9 10,6 - -
I - - 84 12,9 - -
48 7.9 7 7
P 4,6 7,6 6.81b+134| 8.41b+145
13,6 16,8 e-3 e-3
57 9,2 7,56 7,56
L 5,3 8,9 7.99b+142( 8.41b+145
10+1 16,0 16,8 e-3 e-3
anchors/bolts 64 10,5 8,09 8,09
M 6,1 10,2 8.41b+145| 8.41b+145
@12 - | T 4
Nail Pattern 8 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 ¢

AE116 connection with 2 angle brackets
factor: for Ry for B3 for Fys, por1 | fOr Fays, ot 2

Kax square 0,54 ) 1,08 x i
washer el(b+7)

Kiat square - 0,5 - 1,00
washer

kax round 0,58 _ 1,16 x ;
washer el(b+7)

I(Iat round _ 015 _ 1100
washer

e and b are in [mm]

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

Rootdjateral Mot X T+ Rooidaxial MxX Fa; 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 D165 AE76- beam to rigid support connéan, 2 Angle Bracketsconnector nail&olt.

2R EREES SB[ Modified characteristic capacity

connection
X
o &'k Hnoo Rz k X Knod
Nailing oal (Purlin may rotate) _
duration CNA Connector nail
4.0x40 4.0x60 4.0x40 4.0x60
P 34/(f+5) 34/(f+5) 2,3 3,3
L 34/(f+5) 34/(f+5) 2,7 3,9

9 + 1 anchors/bolts
@12 M 34/(f+5) 34/(f+5) 3 4,5
Nail pattern 6

s 34/(f+5) 34/(f+5) 3.4 5
[ 34/(f+5) 34/(f+5) 4,2 6,1
P ; ; 23 35
L ; ; 2,7 41

9 + 1 anchors/bolts
@12 M - - 3 4,7
Nail Pattern 7

S - - 3,4 53
| - - 4,2 6,5
P 34/(f+5) 34/(f+5) 2,3 38
L 34/(f+5) 34/(f+5) 2,7 45

10 + 1 anchors/bolts
@12 M 34/(f+5) 34/(f+5) 3 51
Nail Pattern 8

s 34/(f+5) 34/(f+5) 3,4 57
| 34/(f+5) 34/(f+5) 4,2 7
fis in [mm]
AE116 connection with 1 angle brackets
factor: for /Ry for Fy3
Kk
axsquare (f+45)/28 0,74
washer
k\at square _ 1
washer
Kax round (f+45)/28 0,74
washer
k\at round _ 1
washer
fis in [mm]

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

Roottdjaeral Oat Xig ; Roodaia O XEig; 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



Pagel26of 3200of European Tdunical Assessmemio. ETA06/0106 issued or2016012-06

Annex D177 AE116

Product Name

Alternative name

Product Name
UK France Denmark Germany

AE116 - - - -

Table D17-1: Connector Size Range

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

Figure D17-1: Drawing:

7

>

Material :
Standard material: S250GD + Z275 according to EN 10346
Or stainless steel according to clausg Il
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Nail pattern:
1) 2) 3) 4) 5)
iOiopo ;O:opo 202090 ZOZOQO :OGOO. "O % e Qo
L] ¢ IO L ] d [ ] * .O L] * L ] ¢ IO L ] ¢ L ] © IO L] ° L ] © Do (s} ¢ ; ¢ ;O : ¢
'O.O.O. .O.O.Ol .OIOIOI IOUOIO. OOIOIOO .O-O.O
7) 8) 9)
:O:-.C)o :O:o.OO :o:.p.
L ] ¢ IO L] ¢ L ] * .O L ] ¢ Q * OO (] *
o Cle e Cle e Cle
Square wash€lJS40/40/10G or US40/50/10@an be replacec
by standard washer of the blt®It @121 washer @24). In thi
case the value ofkand kx must be adapted (see tables beli
D17-4 andD17-5).
Nail No of fasteners Desriotion
pattern | Flange A | Flange B P
1 12 7 Nailing with force F1 , F2, F3, F4 and F5
2 14 7 Max. nailing with force F2 and F3
3 8 7 Min. nailing with force F1 , F2, F3, F4 and F5
4 9 7 Min. nailing with force F2, F3
5 6 3 Specific nailing for ridge beam tafter connection
6 12 7 Nailing with force F1, F2 and F3
7 12 2 x M12 | Max. nailing with force F1 , F2, F3 F4 and F5
8 14 2 x M12 | Max. nailing with force F2 and F3
9 12 2 x M12 | Nailing with force F1, F2 and F3
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Modified characteristic capacities

Table D17-2 AE116 - beam to beam connectioh Angle Bracketsconnector nails

2Angle Brackei_:s A Modified characteristic capacity
connection
X Minimum
Lags) Ry X Knoa | Roa k X Knod R X Ko
Nailing oa _ between values
duration CNA Connector nail
4.0x40 4.0x60 4.0x40 4.0x60 4.0x40 4.0x60
7,6 9,9
P 35 59 9,9 13,9 1.76b+139| 2.94b+147
e-3 e-3
8,9 11,3
L 4,1 6,9 11,6 16,2 2.06b+141| 3.43b+150|
e-3 e-3
12+7 10,1 12,1
) M 4,7 7.8 13,2 18,5 2.35b+143| 3.92b+154
Nail pattern 1 = T
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
139 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 - -
a7 M ; . 153 213 ; .
Nail Pattern 2
S - - 17,2 23,9 - -
- - 21 29,2 - -
7,6 9,9
P 3,5 59 8,3 116 1.76b+139| 2.94b+147
e-3 e-3
8,9 11,3
L 4,1 6,9 9,7 13,5 2.06b+141| 3.43b+150|
e-3 e-3
8+7 10,1 12,1
) M 4,7 7.8 11 15,5 2.35b+143| 3.92b+154
Nail Pattern 3|
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
139 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 - -
97 M 133 18,2 - -
Nail Pattern 4
S 15 20,4 - _
18,3 25 - -
P 3,5 59 9,6 12,8 - -
L 41 6,9 11,2 14,9 - .
1247 M 47 7.8 12,8 17,1 - -
Nail Pattern 6|
S 53 8,8 14,4 19,2 - -
6,5 10,8 17,6 23,5 - -
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Table D173 AE116- beam to beam connection, 1 Angle Braclainnector nails

1Angle Bracker AEL16 pe Modified characteristic capacity
connection
Ry k X Knog (Minimum between
Load ' ) Roz k X Knod
Nailing oa( values - Purlin may rotate) _
duration CNA Connector nail
4.0x40 4.0x60 4.0x40 4.0x60
48/(f+40) 79/(f+40)
P 5 6,9
42/(f+13) 42/(f+13)
56/(f+40) 93/(f+40)
L 58 8,1
42/(f+13) 42/(f+13)
64/(f+40) 106/(f+40)
Naillzait;n 1 M 66 93
p 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) 91 12,7
42/(f+13)
p N 57 8
L - 6,7 9,3
147 M - - 7,6 10,6
Nail Pattern 2
S - 8,6 12
| - - 10,5 14,6
48/(f+40) 79/(f+40)
P 4,1 58
42/(f+13) 42/(f+13)
56/(f+40) 93/(f+40)
L 4,8 6,8
42/(f+13) 42/(f+13)
64/(f+40) 106/(f+40)
Nail i;tZem 3 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 - 58 7,9
o7 M - 6.6 91
Nail Pattern 4
s R - 7,5 10,2
I - - 9,1 12,5
48/(f+40) 79/(f+40)
P 4,8 6,4
42/(f+13) 42/(f+13)
56/(f+40) 93/(f+40)
L 56 7,5
42/(f+13) 42/(f+13)
1247 ., 64/(f+40) 106/(f+40) o4 o
Nail Pattern 6 42/(f+13) 42/(f+13)
71/(f+40)
S 42/(f+13) 72 9,6
42/(f+13)
87/(f+40)
| 42/(f+13) 8,8 11,7
42/(f+13)
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Table D174 AE116- beam to rigidsupportconnection 2 Angle Bracketsconnector nailfolts

BT Bracker NS Modified characteristic capacity
connection
) ReseX Knog Rosk X knod Rys.x X Knoa (Minimum between
Nailing oa.d i values)
duration CNA Connector nail
4.0x40 4.0x60 4.0x40 4.0x60 4.0x40 4.0x60
5,6 9,3 10,5 10,5
P 15,5 16,7 7.5b+179 11.5b+207
15,1 23,0 e-3 e-3
6,6 10,8 11,3 11,3
L 18,1 19,4 8.9b+188 13.3b+220
1242 17,8 26,7 e-3 e-3
anchors/bolts 75 123 12,1 12,1
12 M 20,7 22,2 10.1b+197 14b+225
Nail pattern 7 202 26,1 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 17,1 - -
L - - 19,2 19,9 - -
14+ 2
anchors/bolts M ) ) 22 2.8 } }
@12
Nail Pattern 8
S - - 24,7 25,6 - -
| - - 30,2 31,3 - -
8,6 13,9
P 14,8 16,3 - B
17,1 25,4
10,1 16,2
L 17,2 19,1 - -
20,1 28,1
12+2 : :
anchors/bolts 115 185
@12 M 19,7 21,8 - -
Nail Pattern 9 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.

AE116 connection with 2 angle brackets
factor: for Fy for Fyg for Fys, bot 1 for Fys, ot 2
k
ax square 0,65 - 1,3x el(b+7) -
washer
k
at square - 0,5 and M=F2x12mm*1 - 1,00
washer
k
ax round 0,70 - 1,39 x e/(b+7) -
washer
ki
fatround - 0,5 and M=F2x12mm*1 - 1,00
washer

e and b are in [mm]

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

Root,d jateral Mot X Foa s Roota,axal MxX Fa; 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 D175 AE116- beam to rigidsupportconnection connector nailfolts

ZA)E Bracker RELIBEET Modified characteristic capacity
connection
X
( Purlli?;’l;nalj/n?l:)tate) ok X Ko
Nailing Load duration CNA Connector nail
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
12+2
anchors/bolts M 42/(f+9) 42/(f+9) 10,3 11,1
@12
Nail pattern 7
S 42/(f+9) 42/(f+9) 11,6 12,5
| 42/(f+9) 42/(f+9) 14,2 15,3
p - - 8,2 8,5
L - - 9,6 10
14+2
anchors/bolts M ) ) 11 114
@12
Nail Pattern 8|
s - - 12,4 12,8
| - - 15,1 15,7
P 42/(f+9) 42/(f+9) 7,4 8,2
L 42/(f+9) 42/(f+9) 8,6 9,5
12+2
anchors/bolts M 42/(1+9) 42/(f+9) 9,8 10,9
@12
Nail Pattern 9|
S 42/(f+9) 42/(f+9) 11,1 12,3
| 42/(f+9) 42/(f+9) 13,5 15
fisin [mm]
AE116 connection with 1 angle brackets
factor: for Fy for Fy3
kax square washer (f+44)/23 0118
klat square washer - 1100
kax round washer (f+44)/23 0,18
kIat round washer - 1v00

fisin [mm]

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

Rpottdjaeral Ot XHig ; Ruoirgmia O XFig; 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 D176 AE116i ridge beam to rafter connectip@ Angle Bracketsconnector nails

A-A
Nailing pattern 5)

2 Angle Brackets Modified characteristic capacity per connection
per connection
Load duration: | R on one rafter RSymmet-rlcaCL)In Height heontact Of contact area
' 6singlesided 6.y mmetrical between rafter and ridge beam
each of two rafters
Roof pitCh bridqebeam [mm]
0 [ A] |80 | 90 | 100 | 120 >80 80 | 90 | 100 | 120
Re.sinqlesided [kN Re svmmetrical [KN] hcontgc [mm]

0 4,5 4.6 4.6 4,6 2,7 0 0 0 0

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

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

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

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

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

30 4,8 4,8 4,8 4,8 3,1 23 26 29 35

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

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

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

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

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

by multiplication by the factor ¢

Factor c for other P L M S
load durations 0,55 0,64 0,73 0,82
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Table D1¢7 AE11671 Slip modulus ke

AE116 Keer [KN/mm]
Nail Fastener ForF1 ForF2
pattern | Flange Al Flange B | CNA4.0x4{ CNA4.0x60] CNA4.0x40] CNAZ.0x60
7 2x12 | 2x2xM2| 104 115 9.5 10,0
1 2x 12 2x7 21 3.4 32 45 Zé(oﬁ:el;?oge
3 2% 8 2x7 21 3.4 27 3.7
7 12 2 X ML2 5.2 58 48 5.0
1 12 7 11 1,7 16 52 | é‘oﬁicltfoge
B 8 7 11 1,7 14 19

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

6,symmetrita 6,singlesidle
y + 9 ¢ 1

Rﬁ,symmetritai Rﬁ,singlesiaﬂed

Combined symmetrical and single sided and tension force

For a combination of symmetrical, single sided force and tension in a rafter, the load carrying capacityfierfotivel
following criteria:

F F

6,symmetrita +

6,singlesidle + Ftensmn OS@) ¢1

Rﬁ,symmetrid:ad RB,singIesidied R[ensmm

Where: R_,..,,=13C kN, where c is the load duration factor.

Compression
The compressive force in the rafter is decomposed into a vertical ngg,gpreSmoGin(a) and a horizontal iwe

Fcompressno OS@)
The compresswe force on the side of the ridge beam consist of contributions from both the rafter loaded in ten
Feoncio20S@) and from the rafter loaded in compressieg , essid (@0s@) . The ridge beam mube 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:

_ ft 0 2 b idgeb
Rc,go,k - cqu @38- 2ra5(;r - ge ea"8 rafterolcontacw
rafter—
Where:
f. ook =Characteristic compssion strength perpendicular to the grain of ridge beam
B, 1ier = Width of rafter[mm]
Biidgebean Width of ridge beanimm]

h..niaee= height Of contact area between rafter and ridge beam, see table above

The capacityf the connection is verified from the following criteria:

(Foompressio# Ftension)QOS(a) ¢ |%,S)Qk
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Annex D187 AG40312 AG40412 AG40314and AG40414

Product Name

Alternative name
Product Name
UK France Denmark Germany
AG40312 - EB/7312 - -
AG40412 - - -- -
AG40314 - - - -
AG40414 - - - -
Drawing:
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Figure DB-1 - AG40312AG40412 (3 and 4 mmgnd AG40314AG40414 (3 and 4 mm)

Material :

Standardnaterial:S250GD + Z275 according to EN 1034@ mm
Or stainless steel according to claust I

Nail pattern:

Beam to beamnd beam to columeonnection
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Figure D18-2
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a) Beam to beam nailing for AG40312 and AG40412
b) Beam to column nailing for AG40312 and AG40412
c) Beam to beam nailing for AG40314 and AG40414
d) Beam to column nailing for AG40314 and AG40414
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Beam torigid connection

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

Modified characteristic capacities

Table DB-1 AG40312 and AG403l4beanicolumnto beam connectionconnector nails
2 Angle Brackets Modified Characteristic capacity per connection (kN)
per connection
Rk | R2k = Rak | R4k = Rsx
Load duration Connector nail according to ETA-04/0013
4,0x40 | 40x60 | 40xa0 | a0x60 |  a0x40 |  40x60
Beam/Purlin: 4+4 (fig.D18-2 a+c)
Beam/Column: 4+4 (fig. D18-2 b+d)
e 00, 29b e 00, 48b
4,6 4,6
S 2,7 39 2,8 4,0 e>0,29b+15 e>0,48b+19
1,32b+56 1,96b+70
e-3,0 e-3,0
e00, 27b| eO0O0, 42b
4,3 4,3
M 2,4 3,6 2,6 3,6 e>0,27b+15 e>0,42b+18
1,18b+52 1,8b+66
e-3,0 e-3,0
b and e are in mm
Factors for other Rux - , Rai = Rax Ras = Rk
. Connector nail according to ETA-04/0013
load durations
4,0x40 4,0x60 | 4,0x40 | 4,0x60 4,0x40 4,0x60
I 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 D182 AG40312 and AG4031i4beamnmicolumnto beam connectionconnector nails

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

fis in mm
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Table DB-3 AG40412 and AG404li4beanicolumnto beam connectioncomector nails
2 Angle Brackets Modified characteristic capacity per connection (kN)
per connection
Rl'k I R2,k = RS,k I R4’k = R5,k
Load duration Connector nail according to ETA-04/0013
4,0x40 40x60 | 40x40 | 40x60 | 4,0x40 | 4,0x60
Beam/beam: 4+4 (fig. D18-2 a+c)
Beam/Column: 4+4 (fig. D18-2 b+d)
e0 0,220031®G, 3
6,1 6,1
S 2,7 4,4 2,9 4,0 e>0,22b+16 | e>0,36b+19
1,32b+76 2,21b+96
e-4,0 e-4,0
eO0 0,206031®G, 3
5,75 5,75
M 2,4 3,9 2,6 3,5 e>0,20b+16 | e>0,34b+19
1,18b+73 1,96b+90
e-4,0 e-4,0
fare in mm
Factors for other = " R_ll’k T IETA 04/()';;_’; = Rs I Rak = Rsik
. onnector nail according to s
load durations 4,0x40 4,060 4,0x40 4,060 4,0x40 4,060
I multiply S by 1,22 1,22 1,22 1,22 1,10 1,10
L multiply M by 0,88 0,88 0,88 0,88 0,85 0,89
P multiply M by 0,75 0,75 0,75 0,75 0,65 0,78
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Table DB-4 AG40412 and AG4041i4beanmicolumnto beam connectionconnector nails

L Angle Brac_ket Modified characteristic capacity per connection (kN)
per connection
Rk R2k = Rak
Load duration Pu_rlin may _rotate
Connector nail according to ETA-04/0013
4,0x40 | 4,0x60 | 4,0x40 4,0x60
Beam/beam: 4+4 (fig. D18-2 a+c)
Beam/Column: 4+4 (fig. D18-2 b+d)
min: min:
55 91
P f+ 82 f+ 82 1,0 1,3
35 35.0
f+ 20 f+ 20
min: min:
64 106
L f+ 82 f+ 82 1,1 1,6
35 35.0
f+ 20 f+ 20
min: min:
73 122
M f+ 82 f+ 82 1,3 1,8
35 35
f+ 20 f+ 20
min:
82
S f+ 82 35 1,5 2,0
35 f+ 20
f+ 20
min:
100.0
I f+ 82 35 1,8 2,4
35.0 f+ 20
f+ 20

fis in mm.
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Table DB-5 AG40412 and AG404li4beanmicolumnto rigid supportconnection connector nailfolt

2 Angle Brackets Characteristic capacity per connection (kN)
per connection
R1k | Rox = Rak | Rax = Rsk
Load duration Connector nail according to ETA-04/0013
40x40 | 40x60 | a0xa0 | 4o0xe0 | 40x40 | 40x60
Beam/Purlin: Nails in hole no.: 11,12,15,16 / 1 bolt
Beam/Column: Nails in hole no.: 9,12,13,16 / 1 bolt
4,1b+61 4,1b+61
e-4,0 e-4,0
S 8,1 8,1 1,0 1,0
max: max:
6,1 6,1
3,8b+60 4,1b+61
e-4,0 e-4,0
M 7,6 8,1 0,8 1,0
max: max:
57 5,7
b and e are in mm
Factors for other Rl’k. ; Rak = Rak Ra = Rsk
. Connector nail according to ETA-04/0013
load durations
4,0x40 4,0x60 4,0x40 4,0x60 4,0x40 4,0x60
I multiply S by 1,00 1,00 1,00 1,00 1,00 1,00
L multiply M by 0,91 1,00 1,00 1,00 0,86 0,95
P multiply M by 0,78 1,00 0,75 1,00 0,67 0,88

Connection with bolt

AG connection with 2 angle brackets

factor: forR |for R for Fus boit1 for Fas, boit 2
K ax 0,93 1,69 1,85 x e/b -
Kiat - 0,50 - 1,00

For each bolt it's needed ¢beck Ryortd,atera™ 1atk Fd ; RoortdaxiaX ax X Fd; and also the combination
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AG40412 and AG404li4beanmicolumnto rigid support- connector nailfolt

Table DB-6

1 Angle Bracket
per connection

Modified characteristic capacity per connection (kN)

Rk Rok = Rak
Load duration Pu.rlin may .rotate
Connector nail according to ETA-04/0013
4,0x40 | 4,0x60 | 4,0x40 | 4,0x60
Beam/rigid support: 4+1 (fig. D18-3 a+c)
Column/rigid support: 4+1 (fig. D18-3 b+d)
min: min:
a7 a7
S f+7 f+7 0,5 0,5
148 148
f+67 f+67
min: min:
a7 ar
M f+7 f+7 0,4 0,5
148 148
f+67 f+67
fis in mm
Rk R2k = Rak
Factors for other Purlin may rotate
load durations |Connector nail according to ETA-04/0013
4,0x40 4,0x60 4,0x40 4,0x60
I multiply S by 1,00 1,00 1,00 1,00
L multiply M by 1,00 1,00 1,00 1,00
P multiply M by 1,00 1,00 0,75 1,00

Connection with bolt

AG connection with 1 angle brackets

factor: for R for B3 for s for Fs
K ax 1,85 3,38 - -
Kiat - 1,00 - -

For each bolt it's needed to chedkord,ateraX 1atk Fd ; RordaxiaX ax X Fa; and also the combination
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Annex D197 AH9035

Product Name

Alternaive name

Product Name

UK France Denmark Germany
AH9035 -- - -- -
Drawing:
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FigureD19-17 AH9035
Material :
Standard material : S250GD + Z275 according to EN 10346
Or stainless steel according to claust I
Nail pattern:
Beam toconcreteconnection
. . Figure D1L9-2

Beam to concrete connectiol
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M odified characteristic capacities

Table D19-1 AH9035- beam toconcreteconnection connector nail#olt

1 Angle Bracket
per connection

Modified characteristic capacity per connection (kN)

5 nails in vertical flap

Connector nail according to ETA-04/0013

1 M8 bolt in horizontal flap 4,0x40 4,0x60
(1,43+(n-2)-1,64)-c (2,25+(n-2)-2,13)-c
1,9 1,9
o (3,09+(n-2)-1,64)-c (4,10+(n-2)-2,13)-c
R1,x = min: 40 40

0,32-Fp+0,91

0, 19'anchor,concrete+01 54

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

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

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

Connection with bolt

The bolt shall have a capacity to sustain an axial force okR,1
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Annex D201 AJ60416

Product Name

Alternative name

Product Name

UK France Denmark Germany
AJ60416 -- - -- -
Drawing:
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Figure D20-17 AJ60416
Material :
Standard material : S250GD + Z275 according to EN 10346
Or stainless steel according to clausg Il
Nail pattern:
Beam tobeamconnection
[ ] [ ]
o o Figure [20-2
Beam to bearmonnection
[ ] [ ]
L] L]
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Modified characteristic capacities

Table DD-1 AJ60416- beam to beam connectierconnector nails

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

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

min:

8,9

S 10,2 7,0

5,11b+107

e-4,0

min:

7,1

M 9,3 6,2

4,65b+103

e-4,0

b and e are in mm
Factors for other Rik | Rok = Rak | Rs,k = Rsk
load durations Connector nail according to ETA-04/0013: Full nailing.

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

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

L multiply M by 0,90 0,88 0,85

P multiply M by 0,80 0,75 0,79

Table D202 AJ60416- beam to beam connectierconnector nails
1 Angle Bracket
per connection

Modified characteristic capacity per connection (kN)

Rik Rok = Rak Rak Rs k
Purlin may rotate

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

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

min: min: min:
205 6,0 2,8
f+74
S 55 3,5 109
f 53.1 114-e
53.1 e-2,0 4,6(b+2.0)
f+12 e
min: min: min:
182.0 5,6 2,6
f+74
M 50.0 3.1 96
f 53.1 114-e
53.1 e-2,0 4,2(b+2,0)
f+12 e
f e and b are in mm
R,k R2k = Rak Rak Rs .«
Factors for other Purlin may rotate

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

| multiply S by 1,00 1,22 1,00 1,14
L multiply M by 0,88 0,88 0,95 0,88
P multiply M by 0,75 0,75 0,88 0,75
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Annex D211 AJ80416

Product Name

Alternative name
Product Name

UK France Denmark Germany
AJ80416 -- - -- -
Drawing:
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FigureD21-17 AJ80416
Material :

Standard material : S250GD + Z275 according to EN 10346
Or stainless steel according to claust I

Nail pattern:
Beam tobeamconnection
[ ] ..
., Figure 21-2
e o Beam to beam connection
'. [ ]
[ BX BN N )
o9 0
[ ] [ ]
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Modified characteristic capacities
Table D2-1 AJB0416- beam to beam connectiertonnector nails

2 Angle Brackets
per connection

Modified characteristic capacity per connection (kN)

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

min:
12,4

Load duration

S 14,0 9,0
7.02b+144
e-4,0
min:
11,7

M 12,8 8,0
6.,39b+139
e-4,0

b and e are in mm

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

Factors for other
load durations

I multiply S by 1,18 1,22 1,11
L multiply M by 0,90 0,88 0,86
P multiply M by 0,80 0,75 0,65

Table D212 AJB0416- beam to beam connectiewonnector nails
1 Angle Bragket Modified characteristic capacity per connection (kN)
per connection
Rk Rz k = Rak Rak Rs «
. Purlin may rotate
Load duration Connector nail according to ETA-04/0013: Full nailing.
Vertical flap: 11 CNA4,0x40 - Horizontal flap: 9 CNA4,0x60
min min: min:
274 8,0 3,7
+74
S 83 4,5 163
f 70,8 121-e
70,8 e-2,0 6.3(b+2.0)
f+12 e
min min min:
243 7,5 3,5
+74
M 74 4,0 145
f 70,8 121-e
70,8 e-2,0 5,7(b+2.0)
f+12 e
f, e and b are in mm
Rk Rok = Rak R4k Rs .k
Factors for other | Purlin may rotate
load durations Connector nail according to ETA-04/0013: Full nailing.
Vertical flap: 11 CNA4,0x40 - Horizontal flap: 9 CNA4,0x60
| multiply S by 1,00 1,22 1,00 1,14
L multiply M by 0,88 0,88 0,93 0,88
P_multiply M by 0,75 0,75 0,87 0,75
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Annex D271 AJ99416

Product Name

Alternative name

Product Name
UK France Denmark Germany

AJ99416 - - - -

Drawing:
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Figure D22-17 AJ99%416

Material :
Standard material: S250GD + 2275 according to EN 10346
Or stainless steel againg to clause il

Nail pattern:
Beam tobeamconnection

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

Table D2-1 AJOHA16- beam to beam connectierconnector nails

2 Angle Brackets

. Modified characteristic capacity per connection (kN)
per connection

Rik | Rok = Rak | R4k = Rsk
Load duration Connector nail according to ETA-04/0013: Full nailing.
Vertical flap: 12 CNA4,0x40 - Horizontal flap: 11 CNA4,0x60
min:
13,1
S 17,9 11,7
8.93b+181
e-4,0
min:
10,9
M 15,9 10,4
7.93b+174
e-4,0
b and e are in mm
Factors for other Rik I Rak = Rac I Rak = Rsic

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

load durations

| multiply S by 1,18 1,22 1,14
L multiply M by 0,88 0,88 0,88
P _multiply M by 0,75 0,75 0,77

Table D222 AJ99416- beam to beam connectielconnectomails

1 Angle Bragket Modified characteristic capacity per connection (kN)
per connection
Rk Rz = Rak Ra Rs k
d duration Purlin may rotate
Load dura Connector nail according to ETA-04/0013: Full nailing.
Vertical flap: 12 CNA4,0x40 - Horizontal flap: 11 CNA4,0x60
min: min: min:
342 10,0 4,7
f+74 163
S 89 5,9 114-e
f+12 89
83 e-2,0 8.0(b+2,0)
f e
min: min: min:
304 9,4 4,3
f+74 145
M 89 5,2 114-e
f+12 89
74 e-2,0 7.1(b+2,0)
f e
f, e and b are in mm
Rk R2k = R3k Ra.x Rs «
Factors for other| Purlin may rotate
load durations Connector nail according to ETA-04/0013: Full nailing.
Vertical flap: 12 CNA4,0x40 - Horizontal flap: 11 CNA4,0x60
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 D231 Knight Brackets

Product Name

Alternative name
Product Name
UK France Denmark Germany
KNAG90 -- ECH90/19090 -- --
KNAG130 -- ECH125/19130 -- -
KNAG170 -- ECH160/19170 -- --
KNAG210 -- ECH200/19210 -- -
Drawing:
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Figure D23-17 KNAG 90, 130, 170 and 210
Material :

Standard material: S250GD + Z275 according to EN 10346
Or stainless steel according to claust I
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Nail pattern:
Beam tobeamconnection
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Figure 234

Dimensioned draimg of a
joist anchorand nail pattern
(full nailing)
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Figure 23-2
Beam to beam connection
Full nailing

Figure 23-3
Typical connection with a knigr

bracket and a joist anchor
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Modified characteristic capacities

One knight bracket per connection
Acting forces

F1 Lifting force acting in the central axis of the angle bracket but in a distdrora the vertical flap of
the knight bracket
F Lateral force acting in the beam direction perpendicular to the vertical flap elevated e above the beal

directed towards the knight brackets vertical flap

One knight bracket and one or two joist anchors garnection

Acting forces

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

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

Wane
Wane is not allowed under the knight bracket.
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Table D231 KNAG - beam to beam connectierconnector nails

1 Knight Bracket per connection Modified characteristic capacity per connection
Bracket type R1k R2.k
f O 36:201 e O1 7 : 14,9-0,314e
36+f
90 17<eO 13364
>36: 74 e
f 133<e: 77
e-70
f O 52: 475 e O 41 191-0,232e
94+f
41<e0O 17892
130 >52: 168 e
f 176<e: 181
e-94
f O 75: 777 e O 70 23,4-0,198e
128+f
70<e O 22872
170 >75: 277 e
f 222<e: 297
e-124
f O 99:1183 e O 89 27,7-0,182¢
169+f
210 89<eO 28m26
>99: 438 e
f 289<e: 486
e-152

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

The capacities in the table are for short load duration, the capacities for other load durations
are found by multiplication by the factor c
Factor c for P L M S I
other 0,67 0,78 0,89 1,00 1,19
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Table D231 KNAG - beam to beam connectierconnector nails

_;nght Bracket and 1 or 2 Modified characteristic capacity per connection
joist anchors per connection
Min. No. of nails in
Bracket type Joist width] Anchor anchor and Ry, Ry,
mm force example of ’
kN anchortype
8 nails e O 81119
50 7,5 250 10,8 e>81: 430
e-45
7 nails e O 96119
90 80 6,0 250 93 e>96: 612
e-45
7 nails e O 10919
100 5,5 250 8,8 e>1009: 761
e-45
10 nails e O 10 66,6
60 11,4 290 16,4 e>106: 703
e-64
9 nails e O 12866
130 100 9,0 290 14,0 e>128: 1056
e-64
9 nails e O 151266
140 7,9 290 12,9 e>152; 1469
e-64
2x10 nails e O 14814
60 19,9 2%290 28,7 e>146: 1406
e-80
2x8 nails e O 15914
170 100 15,6 2x250 24,4 e>159: 1683
e-80
2X7 nails e O 18014
140 13,7 2%250 22,5 €>180: 2129
e-80
2x11 nails e O 17863
80 25,2 2%330 36,2 e>175: 1930
e-102
2x9 nails e O 109863
210 120 20,6 2x290 SL7 | e>198: 2536
e-102
2x9 nails e O 23063
160 18,3 2%290 29,3 e>230: 3365
e-102
e are in mm

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

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

durations are found by multiplication by the factor ¢

Factor c for other P L M S I
load durations 0,67 0,78 0,89 1,00 1,19
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Annex D247 ES10 and ES1

Product Name

Alternative name
Product Name
UK France Denmark Germany
ES10 -- -- -- --
ES10IX -- -- -- --
ES11 -- -- -- --
Drawing:
5 @,H«
—
3 2 <+
1+ + :
7 b -
T e 4 FigureD24-17 ES10
B from 40 to 160
- 60
-+ “+
‘ ‘7‘ ‘ + 10x35
3 I R
R
-+ -+
10 10
o x 20
FigureD24-27 ES11
B from 40 to 80 B from 100 to 200
: 25 B 2.5
| T
= N N y
S S o o)
+ ! + ! = 0 o) o
= < o >< o o
4 @ © o o o 2
= : + : + 7770 O ° O] ]
“t P
4 L 80
! e ! & o] o) o) 80
14x®\5 +‘+‘ OOOO (o] 85
+ ] 8 o o ’*
\4%\ A o o o‘{
- - o o
+ |+ 1 i
10 L L L 10 a‘x20‘ }0‘
T . - o
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Standard material : S250GD + Z275 according to EN 10346
Or shinless steel according to clausd Il

Nail pattern:
Row no.
5 e <+ +
4 <+ * - _
: . n . - . " Figure D2A-37 ES10/40 to ES10/80
[ 4 4 Beam tobeamconnection
Vertical flap: Nailng in row no. 3, 4 and 5
! # . + " # . Horizontal flap:Nailing in row no. 1, 2 and 5
34 + 4+
4 -+ + +
5|+ <+ +
ES10/40 ES10/80
Row no.
4. +* + * * * *
3 - - -+ * - -
: + 4 + 4 + + 4+ + <+ + 4 + 4 Figure D21-41 ES10/100 to ES1060
Beam tobeamconnection
Vertical flap: Nailing in row no. 2, 3 and 4
. . . . . . . Horizontal flap:Nailing in row no. 1, and 2
R S L S
3 N S o . N TS
4 | “+ “+ + + + “+
ES10/100 ES10/160
Row no.
Dole .| . - .
5 -+ -+ -+
S RS P G
0 I o I I S & Figure D2-57 ES11/40 toES11/80
: ‘ : Beam tobeamconnection
| e e - Vertical flap: Nailing in row no. 3, 4,5, 6 and 7
2 + 4+ 4+ + 4+ + Horizontal flap:Nailing in row no. 1, 2, 5 and 6
a |+ + 4+
Ce et
7 B B -
ES11/40 ES11/80
Row no.
R S S I I U S
5 . - . * . - *
I S S R R
3 . . . > . . .
Sttt ot Y %t | Figure D267 ESI1/100 to ES1/200
Beam tobeamconnection
Vertical flap: Nailing in row no. 2, 3, 4, 5, and |
Horizontal flap:Nailing in row no. 1, 2, 5 and 6
! .. S S S
R S S * & e
3 P " " P B " P
A E S o R S S S
5 . . . > . . .
A R
ES11/100 ES11/200



Pagel56of 320 of European Tdmical Assessmemin. ETA06/0106 issued or2016012-06

Modified characteristic capacities

Table D2A-1

ESLO- beam to beam connectiemonnector nails

2 Angle Brackets
ES10/40
per connection

Modified characteristic capacity per connection (kN)

Fl F2:F3
Load duration Connector nails according to ETA-04/0013
40x35 | 40x50 [ 40x60] 40x35 | 40x50 | 4,0x 60
P 1,5 2,4 2,6 1,4 1,9 2,1
L 1,7 2,6 2,7 1,7 2,2 2,4
M 2,0 2,6 3,2 1,9 2,6 2,7
S 2,2 2,8 3,7 2,2 2,9 3,1
| 2,6 3,6 45 2,6 3,5 3,8

2 Angle Brackets
ES10/60
per connection

Modified characteristic capacity per connection (kN)

Fl F2:F3
Load duration Connector nails according to ETA-04/0013
40x35 ]| 40x50 | 40x60| 40x35 | 40x50 | 4,0x 60
P 2,2 3,5 4.4 3,4 4,5 4,8
L 2,6 4,1 4,4 3,9 5,2 5,6
M 2,9 4,4 4,8 4,5 6,0 6,4
S 3,3 4,4 5,6 5,1 6,7 7,2
| 4,0 5,4 7,0 6,2 8,2 8,8

2 Angle Brackets
ES10/80
per connection

Modified characteristic capacity per connection (kN)

Fi1 Fo=F3
Load duration Connector nails according to ETA-04/0013
40x35 | 40x50 | 40x60]| 40x35 | 40x50 | 4,0x 60
P 2,9 4,7 5,2 4,4 5,8 6,2
L 3,4 5,2 54 5,1 6,8 7,3
M 3,9 5,2 6,4 5,8 7,8 8,3
S 4.4 5,6 7,4 6,6 8,7 9,3
| 5,2 7,2 9,1 8,0 10,7 11,4

2 Angle Brackets
ES10/100
per connection

Modified characteristic capacity per connection (kN)

F. | F,=F3
Load duration Connector nails according to ETA-04/0013
40x35 ]| 40x50 | 40x60 | 40x35 | 40x50 | 4,0x60
P 3,7 3,7 4,7 6,1 8,2 8,7
L 3,7 4,3 6,0 7,2 9,5 10,2
M 3,7 5,2 6,4 8,2 10,9 11,6
S 3,7 6,2 6,4 9,2 12,2 13,1
I 4,1 6,4 6,4 11,2 15,0 16,0
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2 Angle Brackets
ES10/120
per connection

Modified characteristic capacity per connection (kN)

Fy I Fo=F;
Load duration Connector nails according to ETA-04/0013
40x35 | 40x50 | 40x60 | 40x35 | 40x50 | 40x60
P 4.4 4,6 5,8 7,5 10,0 10,6
L 4.6 52 7,3 8,7 11,6 12,4
M 4,6 6,4 8,0 10,0 13,3 14,1
S 4,6 7,6 8,0 11,2 14,9 15,9
I 51 8,0 8,0 13,7 18,2 19,4

2 Angle Brackets
ES10/140
per connection

Modified characteristic capacity per connection (kN)

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

2 Angle Brackets
ES10/160
per connection

Modified characteristic capacity per connection (kN)

F, | Fo=F3
Load duration Connector nails according to ETA-04/0013
40x35 | 40x50 | 40x60 | 40x35 | 40x50 | 4,0x60
P 5,9 6,1 7,7 11,4 15,2 16,2
L 6,1 7,0 9,7 13,3 17,8 18,9
M 6,1 8,5 10,6 15,2 20,3 21,6
S 6,1 10,1 10,6 17,2 22,8 24,3
I 6,8 10,6 10,6 21,0 27,9 29,8
Table D2-2 ES11 beam to beam connectiergonnector nds

2 Angle Brackets
ES11/40
per connection

Modified characteristic capacity per connection (kN)

F. | F,=F,
Load duration Connector nails according to ETA-04/0013
40x35 ]| 40x50 | 40x60 | 40x35 | 40x50 | 4,0x60
P 15 2,4 2,6 2,1 2,8 3,0
L 1,7 2,6 2,7 2,5 3,3 3,5
M 2,0 2,6 3,2 2,8 3,7 4,0
S 2,2 2,8 3,7 3,1 4,2 4,5
I 2,6 3,6 4.5 3,8 51 55
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2 Angle Brackets
ES11/60
per connection

Modified characteristic capacity per connection (kN)

Fy I Fo=F;
Load duration Connector nails according to ETA-04/0013
40x35 | 40x50 | 40x60 | 40x35 | 40x50 | 40x60
P 2,2 3,5 4.4 4.4 5,9 6,3
L 2,6 4,1 4.4 52 6,9 7,3
M 2,9 4.4 4,8 59 7,9 8,4
S 3,3 4.4 5,6 6,7 8,9 9,4
I 4,0 54 7,1 8,1 10,8 11,5

2 Angle Brackets
ES11/80
per connection

Modifed characteristic capacity per connection (kN)

Fi | F,=F
Load duration Connector nails according to ETA-04/0013
40x35 | 40x50 | 40x60 | 40x35 | 40x50 | 4,0x60
P 2,9 4,7 5,2 6,1 8,1 8,7
L 3,4 52 55 7,1 9,5 10,1
M 3,9 52 6,5 8,1 10,8 11,5
S 4.4 57 7,4 9,1 12,2 13,0
I 5,2 7,2 9,1 11,2 14,9 15,9

2 Angle Brackets
ES11/100
per connection

Modifed characteristic capacity per connection (kN)

F, I Fo=F3
Load duration Connector nails according to ETA-04/0013
40x35 | 40x50 | 40x60 | 40x35 | 40x50 | 40x60
P 3,7 4,2 5,6 8,8 11,7 12,5
L 3,7 51 6,4 10,2 13,6 14,5
M 3,7 6,1 6,4 11,7 15,6 16,6
S 3,8 6,4 6,4 13,2 17,5 18,7
I 5,0 6,4 6,4 16,1 21,4 22,8

2 Angle Brackets
ES11/120
per connection

Modified characteristic capacity per connection (kN)

Fy I Fo=F;
Load duration Connector nails according to ETA-04/0013
40x35 | 40x50 | 40x60 | 40x35 | 40x50 | 4,0x60
P 4.4 5,0 6,8 10,4 13,9 14,8
L 4.6 6,2 8,0 12,2 16,2 17,3
M 4,6 7,3 8,0 13,9 18,5 19,8
S 4,6 8,0 8,0 15,7 20,9 22,2
I 6,0 8,0 8,0 19,1 25,5 27,2




Pagel59of 3200f European Tdmical Assessmemin. ETA06/0106 issued 0r?016012-06

2 Angle Brackets
ES11/140
per connection

Modified characteristic capacity per connection (kN)

F1 Fo=F3
Load duration Connector nails according to ETA-04/0013
40x35|40x50 | 40x60] 40x35 | 40x50 | 4,0x 60
P 52 5,8 7,8 14,1 18,8 20,0
L 52 7,2 9,1 16,5 21,9 23,4
M 52 8,6 9,1 18,8 25,0 26,7
S 53 9,1 9,1 21,2 28,2 30,0
| 7,0 9,1 9,1 25,9 34,4 36,7

2 Angle Brackets
ES11/160
per connection

Modified characteristic capacity per connection (kN)

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

2 Angle Brackets
ES11/180
per connection

Modified characteristic capacity per connection (kN)

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

2 Angle Brackets
ES11/200
per connection

Modified characteristic capacity per connection (kN)

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

Product Name

Alternative name
Product Name
UK France Denmark Germany
LS30 -- - -- -
LS50 - - - -
LS70 - - - -
LS90 -- - -- -
Drawing:
ey | |
57,15 ‘ f U
}@ 44,45 ‘ ? U {j h g
o= o - i < 3
33,34 L_‘ﬁ } I } I
M.—‘ 0 0
I I I B
T g\ o]
Figure D5-1: LS30 LS50 LS70 and LS90
Material :

G90 SS Grade 33
Nail pattern:
H Figure DB-27 LS30 LS50 LS70 a

Beam tobeamconnection
Full nailing

s
. DL
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Design Basis

Modified characteristic capacities:

Figure D5-31 Design basis

One angle bracket per connection

Acting forces

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

Table D251 LS- beam to beam connectierconnector nails

1 Angle Bracket LS30
per connection

Modified characteristic capacity per connection (kN)

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

1 Angle Bracket LS50
per connection

Modified characteristic capacity per connection (kN)

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

1 Angle Bracket LS70
per connection

Modified characteristic capacity per connection (kN)

Fo=F;
Load duration Round smooth nail Connector nails according to ETA-04/0013
3,75x 75 3,7x50
P 1,6 2,6
L 1,9 3,1
M 2,2 3,5
S 2,4 4,0
I 3,0 4,9
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1 Angle Brackef[ L.S90 Modified characteristic capacity per connection (kN)
per connection
Fo=F3
Load duration Round smooth nail Connector nails according to ETA-04/0013
3, 75X 75 3,7 x50
P 1,9 3,1
L 2,2 3,7
M 2,6 4,2
S 2,9 4,7
I 3,5 5,8
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Annex D261 TAZ

Product Name

Alternative name
Product Name
UK France Denmark Germany
TA9Z -- - -- -
TA10Z -- - - -
Drawing:
Figure D&-1: TAZ typical connection
210 260
16, 89 89 16 95 78 89 76 95
18] LA'\ 6] ( U\_A\
: WAY 5 S O el Rt
5 —x%
L axa a s M
Y% %
M 28 k @7 @7 » 41|28 L @7 o7 o7 1
1 (@] [¢] 13 @] ono
60,5 89 60,5 =25 41 89 89 a1 | =25
TA9Z TA10Z

Figure D&-2: TAZ dimensions
Material :

G185 SS Grada3

Nail pattern:

e S

TA9Z TA10Z

Figure D®-3: TAZ nail patterns
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Design Basis:

Figure D&-41 Design basis

One angle bracket per connection

Acting forces

F1 Downward force from the step acting close to the strir

Modified characteristic capacities:

Table D261 TAZ- beam to beam connection

1 Angle Bracket

. Modified characteristic capacity per connection (kN)
per connection

Load duration

Bracket t

racket type P L M S |
TA9Z 3,8 4,5 5,2 5,9 7,3
TA10Z 5,1 6,0 6,9 7,9 9,7

Smooth shank screws 6,0 x 45 indrdled holes.
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Annex D277 ABR170 and ABR220

Product Name

Alternative name
Product Name
UK France Denmark Germany
ABR170 -- -- -- --
ABR220 - -- - --
Drawing: T 6 o o o 820 20 20 20 8
(o] @] @] O O Aﬁ/O O O O L/\ 707
o (O o o O o S
| 5Bmm &
g e} e} e} e} —
o~ T 12mm &
o O o IS4 o c =%
o] O [e] @] o] (@] [e] C %—
ABR220 ABR170
% Figure DZ-17 ABR170 and ABR220
SrJt OOOUOUOOO iv S
(o] [¢] (o] @] —x
Material : =

Standard material: S250GD + Z275 according to EN 103261m
Or stainless steel according to clauselll

Nail pattern:
For a combination of different force directions, it’s to use the nail pattern with the most nails.
Rl R2:R2 R4 =R5
& &8 EB e cece B EEREE B EEREE
O23 ©33 O24 o O o o O o o O o
o1 Oy lo] o} o} o} o} o}

® © o @ e o 0 0 e o 00
O1'5 O16 O17 O18
5 ° o o0 0 o
10 11 12 13 14
O /dn\ ¥
7 8 o e QUQUQ ) o .U.U. ® ° QUQUQ °
o‘r’<>o6 SN O O
30 ~ o o o © e 6 o o
) [©) ©) ©

Figure DZ-2 : ABR170 and ABR220 Nails patternsonfigurationA, B and C
Beanicolumnto beam connection



Pagel66 of 320 of European Tdmical Assessmemin. ETA06/0106 issued or2016012-06

R: R>=Rs Rs=Rs
® © @ © © e 6 6 ¢ ° o o
o) O o] o] O © O
o) @ o) o] @ © @
® © ©o @ o & o ¢ e o
o OHQHO [ ® O o & o H.H
ol wle wlle

Figure DZ-3 : ABR170 and ABR220 Nails patterngConfigurationA, B and C
Beanicolumnto concret connection
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Modified characteristic capacities

Table DZ-1 ABR170and ABR22G beanicolumnto beam connection
2 Angle Brackets| Characteristic capacity per connection [kN]
per connection Connector nails according to ETA04/0013
CNAA4,0x40 CNA4,0x50 CNAA4,0x60
Load duration: M
Rk
8+5 nails 59 7,8 9,8
(fig.27-2 A)
Rosz k
14+5 nails 13,1 15,8 16,9
(fig.27-2 B)
8,0 8,0 8,0
with with with
Rus i e'O 50 e'O 65 e,O 80
" bO 36mM bO 36mM bO 36m
14x9 nails
(ig.27-2 C) 8,0 8,0 8,0
with with with
e O 90| e O 12 e O 15
bO 60mM bO 60n bO 60n

For afibo between 36 and 60mm it may be possible to interpolate théesize

Table D272 ABR170 and ABR220beanicolumnto beam connectio
1 Angle Brackets| Characteristic capacity per connection [kN]
per connection Connector nails according to ETA04/0013
CNA4,0x40 | CNA4,0x50 | CNA4,0x60
Load duration: M
Rik
8+5 nails 2,9 3,9 4,9
(fig.27-2 A)
Ro/3
14+5 nails 6,6 7,9 8,5
(fig.27-2 B)
Rak 0,7 0,7 0,7
14x9 nails with with with
(fig.27-2 C) e O 50| e O 50| e O 50
Ra k capacity for a connection,
14x9 nails witout rotation of purlin;
(fig.27-2 C) 6,6
1,4 1,4 1,4
with with with
e O 50, e O 65/ e O 80
Rs.k b O 36/ b O 36/ b O 36
14x9 nails 14 14 14
(fig.27-2 C) ' ! :
with with with
e O 90| e O 12 e O 15
b O 60f b O 60 b O 60
For a fibo between 36 and 60mm

t

may

be

possi bl e

t

(0]
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Factors for other Rk Rk | Rik R4,k1) Rsx | Rusx
load durations CNA4,0x40 CNA4,0x50 CNA4,0x6( All sizes

| multiply M by 1,38 1,33 1,23 1,38 1 1,38 1 1,31
S multiply M by 1,13 1,13 1,08 1,13 1 | 1,13 1 1,1
L multiply M by 0,88 0,88 0,88 0,88 1 0,88 1 0,9
P multiply M by 0,75 0,75 0,75 0,75 1 0,75 1 0,79

2 capacity for a connection, witout rotation of purlin

Characteristic capacities:

Table DZ-3 ABR170 and ABR220beanicolumnto rigid support connection
Characteristic capacity [kN]
2 Angle Brackets Connector nails according to ETA-04/0013
per connection 4,0x40 4,0x50 4,0x60
€330 €398
R .1 1 252
1,k min | 252 minj 252
nailing 8+2 bolts b Koo }k . mod
(fig. 27-3 A) ™
€238 6254
Rera 19,71 min| 24,6 min] 246
nailing 14+2 bolts ' T . o
(fig. 27-3 B) I Kmod | Ko
R F9.15 380
Naili i’ifz bolt the minimum of min €3 Kipg
ailing olts : I 3
(fig. 27-3 C) e is 50 mm i 6,33 b
I e3 kmod

for R:  Ronaxd OF a/Mbon

for Rys: Rotjata O Fora.a/Nbot

it is to check for Rys:

the bolt 1: Byraxa O sax €/ (2xb)
the bolt 2: By aa O 4Eal2

and: Rsq 4 xW/(2xe)
Table D274 ABR170 and ABR220beanicolumnto rigid support
connection

1 Angle Brackets

Characteristic capacity [kN]
Connector nails according to ETA-04/0013

e < 50mm

per connection 4,0x40 4,0x50 4,0x60
R €16 ,5 619 ,9 2 6
Lk in | min : 12 .6 ’
nailing 12+2 bolts min % 12 .6 ;T K mod
(fig. 27-3 A) i K mod I K moo
R €11,9 §12,7
213,k 1 .
12 min | 12,3
nailing 14+2 bolts 9,86 min : > 3 11 -
(f|g 27-3 B) | mod | mod
50
Rax e <100mm €3 K oq
Nailing 14+2 bolts - 36
(fig. 27-3 C) e ©100mm o k.
RS,k :L8
Nailing 14+2 bolts max e O 50 mmk—
(fig. 27-3 C) mod

b
=+
F4/5
—
SR
bolt 1 bolt 2
Fl ﬁ
% F,




Pagel69of 3200f European Tdmical Assessmemin. ETA06/0106 issued or2016012-06

for R:  Roi,ax,a OF,a/Mboit
for Ryz: Roitiat,a OFrs.a/Nboit
it is to check for Ry/s:
Rnolt,ax,d o) S,EX e/ (2Xb)
F%olt,ax,d O 4,EX e / 30
Roitiatd O aEal 2

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

o ~2 o
g‘plzl,d 4+ Fi/s.a 8 +g‘p|:2/3,d

éan,d I?4/5,d 9 @2,3,d 9

For F5 can be use alsq, lr F; too, also for k5 can be usefor F; too.

o

¢l
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Annex D281 AB6983

Product Name

Alternative name

Product Name

UK France Denmark Germany
AB6983 - -- -- -
Drawing:
300
© 7 13x22 7 }Hi
[F) K 24 o)
E ] 83
?—2 stk.213
| 25 250 25 ]
Figure D3-1: AB6983

Material :

S250GD + 2275 accordintg EN 10346

Nail pattern:

Figure D3-2: AB6983 nail pattern
Modified characteristic capacities

Modified characteristic capacity per connecti@me shear connector per connection)

. él:elatnailk 3 9’29
Ry=Ry=minj ’3
i Rat,boltk 2,14/ kmod

The capacity of the connection between the bolts and concrete has to be skeckattly
Fasteners: 14 threaded nails 3,axd 2 bolts @12 mm. (Figui228-2)

Ratnain = Characteristic lateral capacity of 1 threaded nail 8,1x
Ratorx = Characteristic lateral capacity of 1 M12 bolt. Max. 7,5 kN

k = Strength modification factor for service class and-dachtion class according to Eurocode 5.

mod
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Annex D291 AB36125

Product Name

Alternative name

Product Mime

UK France Denmark Germany
AB36125 -- - - -
Drawing:
247
11 8x28 12 _ﬁ_
B ) © o © o ©° ¢ LIl
3 "l/ (\—05 8
125
al, o () o—+ o :
0 o— o o
B < ‘gl ~N
~ ﬁ - ™ o o—°—"
o | 8
w2 o g_l o—f o
0 £| &
S ? o sr
[
11 28 | 28 34 (20|20 38 28 | 28 |12
Figure 29-1: AB36125
Material :

S250GD + Z275 according to EN 10346

Nail pattern:

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

o OOO OOO
Ooo o) ". OOO OOOOOO
o ° ° o o

o

Configuration A

Configuration B

Configuration C

Figure 29-2: AB36125 Timbeto timber nail pattern
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Modified characteristic capacities
Modified characteristic capacity per connection (one shear connector per connection) :

Fasteners: 7 + 12 threaded nails 4,0%ail pattern A (Figuré&29-2)

é at,nail v 3 5’60
Ry = Ry :min-‘IR wnat ‘k3
i Rat,nail- h,k 8,57

Fadeners: 7 + 12 threaded nails 4]0Xail pattern B (Figur®29-2)

él%at,nail— v,k 3 5160

Ry = Ry =min j )
k ‘ i I:iat,nail-h,k 3 6,04 kmod Changed

R latnaitvk = Characteristic lateral capacity of 1 threaded nail&@i@sxthe vertical flap

R latnaithk = Characteristic lateral capacity of 1 threaded nail&ithe horizontal flap
Kod = Strength modification factor for service class and {darhtion class according to Eurocode 5.

Fasteners: 7 + 7 threaded nails 4|0Xlail pattern C (Figur®29-2)

él%at,nail— v,k 3 5160

Ry = Ry =min j )
‘ k i I%at,nail- h,k 3 6,12 Kmod Changed

R latnaitvk = Characteristic lateral capacity of 1 threaded nail&@i@xthe vertical flap
R latnaithk = Characteristic lateral capacity bthreaded nail 4,Gin the horizontal flap

K od = Strength modification factor for service class and1dadhtion class according to Eurocode 5.
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Annex D30T BNV33

Product Name

Alternative name
Product Name
UK France Denmark Germany
BNV33 -- - - -
Drawing:
180
10,10 30 40 40 30 10,10 15
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L © o o e .
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O 6 stk.08.5 O A
OZstha13 o J
)= VN - 345
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| 22 | 15 28 28 15 | 22 1
Figure D®-1: BNV33
Material :
S250GD + 2275 according to EN 10346
Nail pattern:
@ O @ e o
O [ J © O O © ® O
® ® [ ® ®
O 4 e i & 8O
O o O O O
O O O O

OOO: O o O :OOO

oQOZ O o, O ZOOO

Timber to timber connection

Timber to concrete connection

Figure D3®-2: BNV33 fastener pattern
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Modified characteristic capacities
Oneshear connector per connection. Timber/timber connection
Fasteners: 9+7 threaded nails 4,0FigureD30-2)

Modified characteristic capacity per connection:

é at,nail v 35’82
RZKZRSk:min.\IRt, Fv,k

-- kmog changed
. 3 d g
| Rat,nail— h,k 6'26 e

R latnaitvk = Characteristicdteral capacity of 1 threaded nail 430i the vertical flap
R 1anaithk = Characteristic lateral capacity of 1 threaded nail&i@xhe horizontal flap

k = Strength modification factor for service class and4dachtionclass according to Eurocode 5.

mod

One shear connector per connection. Timber/concrete connection
Fasteners: 9 threaded nails 4l@&nd 2 bolts @12 mm (Figui230-3)

Modified characteristic capacity per connection:

él%at,nailk 3 5’82

Rzk = R3k = min 1 ' --kmoa Charged
1 Rat,boltk 32,241 kmod

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

Ratnai = Characteristic lateral capacity of 1 threaded nail #,0x
Rawoik = Characteristic lateral capacity of 1 M12 bolt. M&5 kN

k = Strength modification factor for service class and4dadtion class according to Eurocode 5.

mod
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Annex D317 E5/1.5

Product Name:

Alternative name
Product Name
UK France Denmark Germany
E5/1.5 -- -- - -
E5/1.5/11.22/11 -- - - -
E5/1.5/13 - -- - -
E5IX/1.5/122/11 -- - - -
Drawing:
1 } 3 “ 35 - *H%
= ﬁlﬁL‘ ¢ j\l} fti
i \:_b A 9 18, a m,ﬁJﬁ .
P Tx85 ff <|T o 0 %Q%ﬁw)ﬁ 18
e = I ]
Oblong 11><:F; ‘ 50 ‘ 2.9
‘;“"‘ .o
T e
S L A =
L] & ‘—()— f o ZF—(’)—“#‘ e B
] = | & -
H} e
M .
N ] :
oo FigureD31-1: E5/1.5
b, “1" 3 ! e g A E5/1.5
— : —_—— Bi E5/1.5/11.22/11 and E51X/1.5/1122/11
— C1 E5/1.5/13
NINAE]
] o] it |} |
[ a5 ] ! C

Material
S250GD + Z275 according to EN 10346
Except for EBX/1.5/1122/11 which is made of Stainless steel 316L according tbtOBB82
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Nail pattern: S — T—
+ o e
+ 6P + P
al¢ﬂ7 am¢,7
4}@ 4 7
T T 17]
]%'u '14\&"@ 1% |14u_$§
D .
1 ! #0 _4911 ! _#_0
A B
Timber to timber connection Timber to concrete connection
¢ .
— |
o | | e 4 1V -+

timber to timbe timber to rigid support

Figure D312: E5/1.5 nails pattern
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Modified characteristic capacities

Table D3-1 E5/1.5- timber to timber connectioh 1 angle brackefnail pattern A)
The capacities given in the table below are valid for E5/1.5, E5/1.5/11.284H51X/1.5/1122/11
Beam to beam connection Characteristic capacity per connection (kN)
Load Rk I Ry k = Rak I R4k | Rs «
duration Connector nail according to ETA-04/0013:
4,0x35 4,0x60 4,0x35 4,0x60 4,0x35 4,0x60 4,0x35 4,0x60
Min of Min of
f O 67 f O 33 20/(e - 1,5) | 20/(e - 1,5)
28/ (f+46) | 57/ (f+46) 23/&(e? + 25)
=] 1,5 2,5 / /
f> 6,7 f> 3,3 3,6 3,6
47 (f+1) 4/ (f+1) 7,4/(e - 26) | 7,4/(e - 26)
Min of Min of
f O 55 f O 27 20/(e - 1,5) | 20/(e - 1,5)
33/ (f+46) | 67/(f+46) 28/4(e? + 25)
L 1,7 2,9 / /
f> 5,5 f> 2,7 4 4
47 (f+1) 47 (f+1) 7,4/(e - 26) | 7,4/(e - 26)
Min of Min of
f O 46 f O 22 20/(e - 1,5) | 20/(e - 1,5)
38/ (f+46) | 76/ (f+46) 32/4(e? + 25)
M 2 3,3 / /
f> 4,6 f> 2,2 4,1 4,1
47 (f+1) 47 (f+1) 7,4/(e - 26) | 7,4/(e - 26)
Min of Min of
f O 39 f O 19 20/(e - 1,5) | 20/(e - 1,5)
43/ (f+46) | 86/ (f+46) 36/4(e? + 25)
S 2,2 3,8 / /
f> 3,9 f> 1,9 4,4 4,4
47 (f+1) 4/ (f+1) 7,4(e - 26) | 7,4/(e - 26)
Min of Min of
f O 3 f O 14 20/(e - 1,5) | 20/(e - 1,5)
52/ (f+46) | 105/ (f+46) 44/3(e? + 25)
I 2,7 4,6 / /
f> 3 f> 1,4 4,9 4,9
47 (f+1) 47 (f+1) 7,4/(e - 26) | 7,4/(e - 26)

e and fin mm




Table D3-2
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E5/1.5- timber to timber connectioh 2 angle bracketénail pattern A)

The capacities gen in the table below are valid for E5/1.5, E5/1.5/11.22(dE51X/1.5/1122/11

Beam to beam connection

Modified characteristic capacity per
connection (kN)

Load Rk I Rak = Rax Rax=Rsy
duration Connector nail according to ETA-04/0013:
4,0x35 4,0x60 4,0x35 4,0x60 4,0x35 4,0x60
eO 0,32*b+15 e 0054*b+19
3,9 3,9
P 2,5 5,0 3,0 4,9
e> 032*b+15 e> 054*b+19
0,74*(1,70*b+75) 0,87*(2,89*b+92)
/(e-1,5) /(e-1,5)
e0 034*b+15| e (0,56*b+18
4,3 4,3
L 3,0 5,6 3,5 58
e> 034*b+15 e> 056*b+18
0,74*(1,98*b+79) 0,87%(3,26*b+98)
/(e-1,5) /(e-1,5)
eO 0,37*b+15 e 0057*b+18
4,6 4,6
M 3,3 6,2 3,9 6,6
e> 037*b+15 e> 057*b+18
0,74*(2,26*b+83) 0,87*(3,55*b+102)
/(e-1,5) /(e-1,5)
eO 0,39*b+15 e 0059*b+18
4,8 4,8
S 3.7 6.7 4.4 5 e> 0,39*b+15 e> 059*b+18
0,74*(2,54*b+87) 0,87*(3,84*b+107)
/(e-1,5) /(e-1,5)
eO 043*b+15| e 0,61*b+17
5,4 54
I 4,6 7,7 55 9,2
e> 043*b+15 e> 061*b+17
0,74*(3,11*b+96) 0,87*(4,43*b+116)
/(e-1,5) /(e-1,5)

e and fin mm
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Table D3-3 E5/1.5- timber to rigid support connectidnl1 angle brackefnail pattern B)
The capacities given in the table belawe valid for E5/1.5, E5/1.5/11.22/8hdE5IX/1.5/1122/11

Beamto rigid support connection Modified characteristic capacity per connection (kN)
Load Rk Rak = Rak Rak Rs
duration Connector nail according to ETA-04/0013:
4,0x35 4,0x60 4,0x35 4,0x60 4,0x35 4,0x60 4,0x35 4,0x60
P 0,6 1,1 / /
L 0,8 1,3 / /
Min of
Min of
36,3/ e
M 12,1/ (f+ 24) 0,9 1,5 / /
8/(e-26)
4,1/ f
12,9
S 1,1 1,7 / /
| 1,2 2,1 / /

e and fin mm

Note: For Ry, if the purlin is prevented from rotation, consider the value as the half of the one given for two bracke
For Ru«if the purlin is pevented from rotation, consider the value given for two brackets for e=0.
Requirement for the bolissee declaration under table D81
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Table D3-4 E5/1.5- timber to rigid support connection2 angle bracketgnail pattern B)
The capacities given itlhe table below are valid for E5/1.5, E5/1.5/11.224h8E51X/1.5/1122/11
_ . Modified characteristic capacity per connection
Beam to rigid support connection
(kN)
Load Rk Rox = Rak I Rax=Rsyk
duration Connector nail according to ETA-04/0013:
4,0x35 4,0x60 4,0x35 4,0x60 4,0x35 4,0x60
eO 026*b+21| e OO042*b+25
4,4 4,4
P 2,3 4.4 1.3 2,0
e> 026*b+21| e> 0,42*b+25
0,74*(1,54*b+107) | 0,87%(2,53*b+132)
/(e-1,5) /(e-1,5)
eO 028*b+20| e O 0,46*b+25
4.8 4.8
L 2,7 51 1,6 2,6
e> 028*b+20| e> 0,46 *b + 25
0,74*(1,80*b+114) | 0,87%(2,96*b+143)
/(e-1,5) /(e-1,5)
eO 030*b+20| e O 049*b+25
51 51
M 3,0 55 18 3,0
e> 030*b+20| e> 0,49 *b+25
0,74*(2,05*b+120) | 0,87%(3,38*b+153)
/(e-1,5) /(e-1,5)
eO 031*b+20| e OO052*b+25
5,5 55
S 3.4 59 2.1 33 e> 031l*b+20| e> 0,52*b + 25
0,74%(2,31*b+126) | 0,87%(3,80*b+154)
/(e-1,5) /(e-1,5)
eO 035*b+20| e O 057*b+26
6,0 6,0
| 4,1 55 2,5 4,1
e> 035*b+20| e> 0,57*b + 26
0,74%(2,82*b+139) | 0,87%(4,65*b+185)
/(e-1,5) /(e-1,5)

e and fin mm

Note: Value given for a withdrawal characteristic capacity of the bolt of 16 kN. For others bolt withdrawal capaciti

Rk ancholKN], value must be limited by 13.6 *Rnchor/ 16 .
Requirement for the bolissee declaration under table D31
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Table D3-5 E5/1.5/13- timber to rigid support connectidnl angle brackefnail pattern B)

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

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

E5/1,5 connection with 2 angle brackets

factor: for R |for Rz |fOr Fus, ot 1 for Fus, bolt 2
K ax 0,98 0,23 1,96 x e/(b+25) -
Kiat - 0,50 - 1,00

For each bolt it's needed to chedkord,ateraX 1atk Fd ; RordaxiaX ax X Fa; and also the combination
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Table D3-6

E5/1.5/13- timber to rigid support connectidnl angle brackefnail pattern B)

Beam to rigid support connection

Modified characteristic capacity per connection

(kN)
_ Rk I Rok = Rsk I Rax=Rsy
Load duration |Connector nail according to ETA-04/0013:
4,0x35 4,0x60 4,0x35 4,0x60 4,0x35 4,0x60
eO 027*b+21| e 0O 044*b+25
4.4 4.4
P 2,4 4,7 1,3 2,2
e> 027*b+21| e> 0,44 *b + 25
0,74%(1,63*b+109) | 0,87*(2,67*b+136)
/(e-1,5) /(e-1,5)
eO 029*b+21| e OO048*b+25
4,8 4,8
L 2,8 54 1,6 2,6
e> 029*b+21| e> 0,48 *b + 25
0,74*(1,90*b+116) | 0,87%(3,12*b+147)
/(e-1,5) /(e-1,5)
eO 031l*b+21| e OO051l*b+26
51 51
M 3,2 59 1,8 3,0
e> 031l*b+21| e> 0,51*b +26
0,74*(2,17*b+123) | 0,87%(3,57*b+158)
/(e-1,5) /(e-1,5)
eO 0,33*b+20 e O 054*b+26
55 5,5
S 3.6 59 2.1 33 le> 033*b+20| e> 054*b+26
0,74%(2,45*b+130) | 0,87*(4,01*b+169)
/(e-1,5) /(e-1,5)
eO 036*b+20| e O 0,60*b+26
6,0 6,0
| 4.4 5,9 2,5 41
e> 036*b+20| e> 0,60*b + 26
0,74*(2,99*b+143) | 0,87%(4,90*b+191)
/(e-1,5) /(e-1,5)

E5/1,5 connection with 1 angle brackets
factor: for k. for B fork |for ks
Kax (f+38)/8 0,46 e/8 -
Kiat - 1,00 1,00 -

For each bolt it’s needed to checRsoit,d jatera 1atk Fd ; Rootd,axiaX ax X Fa; and also the combination
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Table D317: E5/1.5- timber to timber connection2 angle bracket®ail pattern C)

The capacities given in the table below are valid for E5/1.5, E5/1.5/11.22/11

Beam to beam connectionCharacteristic capacity per connection (kN)

Number of fasteners Rk Rex
Joist Support 4.0x35 | 4.0x40 | 4.0x50 | 4.0x60 | 4.0x35 | 4.0x40 | 4.0x50 | 4.0x60
2 x 7 nails | 2x6 nails 6,1 7,1 8,6 9,3 9,8 10,8 13 14
Table D318: E5/1.5- timber to rigid support connectian2 angle bracket&ail pattern D)
The capacities given in the table below are valid for E5/1.5, E5/1.5/11.22
Beam to rigid support connectiorCharacteristic capacity per connection (kN)
Number of fasteners Rk Roi*
Joist Support 4.0x35| 4.0x40 | 4.0x50 | 4.0x60 | 4.0x35| 4.0x40 | 4.0x50 | 4.0x60
2x 7nails| 2x1bolt@10 6,6 6,6 6,6 6,6 5,8 6,7 8,6 9,9

*only avdlable for a connection in a round hole, not with the version alifong hole

When theraretwo angle brackets, the anchor group must resist to F1 df2i/or

When there is one angle bracket, the anchor must resist to F1 and/or F2
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Annex D371 E5/2

Product Name:

Alternative name

Product Name
UK France Denmark Germany

E5/2 - - - -

Drawing:
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Option:roundhole or oblong hole
Figure D2-1: E5/2
Material :
Standard material : S250GD + Z275 according to EN 10346

Or stainless steel according to clauselll

Nail pattern:

C D
Timber to timber connection Timber to concrete connection
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o1 1o Al
] = ‘
RS %
C D
timber to timbe timber to rigid support

Figure D322: E5R nails pattern
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Modified characteristic capacities

Table D2-1 E5/2 - timber to timber connection 1 angle brackefnail pattern A)
Beam to beam connection Characteristic capacity per connection (kN)
Load Rk [ Rex=Rsx | Rax
d ti Connector nail according to ETA-04/0013:
uration 4,0x35 4,060 4,0x35 | 4,0x60 | 4,0x35 4,0x60 4,0x35 4,0x60
Min of Min of Min of: Min of:
fO 14 foO 7 27,7/(e - 2) 27,7/(e - 2) 1,2*(b + 5)/e 2,4*(b + 5)/e
29/ (f+46,5)| 57/ (f+46,5) 23/4(e? + 25) |41/4(e? + 6,29) 1,2 2,4
P 1.4 2.4 4,4 4,4 For e < 65 For e < 65
f> 14 f> 7 19,2/ (65 - e) 38,4/ (65 -e)
7,1/ (f+1) 7,1/ (f+ 1) 13,1/(e - 27) | 13,1/(e - 27) Fore <41 Fore <41
71 (41-e) 71(41-e)
65/ e
Min of Min of Min of Min of
fO 11 fO 6 27,7/(e - 2) 27,71(e - 2) 1,4%(b + 5)/e 2,8%(b + 5)/e
33/ (f+46,5)| 67/ (f+46,5) 28/a(e? + 25) |48/4(e? + 6,2?) 1,55 2,35
L 1.6 2.9 4.8 4.8 For e < 65 For e < 65
f> 11 f> 6 22,4/ (65 - e) 44,8/ (65 - €)
7,1/ (f+1) 7,1/ (f+1) 13,1/(e - 27) | 13,1/(e - 27) Fore <41 Fore <41
71 (41-e) 71(41-e)
65/ e
Min of Min of Min of Min of
fO 10 foO 5 27,7/(e - 2) 27,71(e - 2) 1,6%(b + 5)/e 3,2*(b + 5)/e
38/ (f+46,5)| 76/ (f+46,5) 32/a(e? + 25) |55/4(e? + 6,2?) 1,6 2,5
M 1,8 3,3 5,2 5,2 Fore < 65 Fore < 41
f> 10 f> 5 25,6/ (65 -¢€) min of :
7,17 (f+1) 7,17 (f+1) 13,1/(e - 27) | 13,1/(e - 27) Fore < 41 71(41-e)
71(41-¢e) 65/e
Min of Min of Min of Min of
fO 8 fo 4 27,71(e - 2) 27,7/(e - 2) 2,42*(b + 5)/e 3,6%(b + 5)/e
43/ (f+46,5)| 86/ (f+46,5) 36/4(e? + 25) |61/4(e? + 6,2?) 1,7 2,7
S 2,1 3,7 5,5 5,5 Fore < 65 Fore <41
f> 8 f> 4 28,8/ (65 - e) min of:
7,11 (f+1) 7,11 (f+1) 13,1/(e - 27) | 13,1/(e - 27) Fore < 41 71(41-¢)
71/ (41-¢e) 65/ e
Min of Min of Min of Min of
fO 6 fO 3 27,71(e - 2) 27,7/(e - 2) 2,95*(b + 5)/e 4,2%b + 5)/e
52/ (f+46,5) 105/ (f+ 46,5) 44/4(e? + 25) | 74/4(e? + 6,22) 1,9 2,9
| 2,6 4,5 6 6 For e < 65 Fore < 41
f> 6 f> 3 35,2/ (65 -¢€) min of:
7,11 (f+1) 7,11 (f+1) 13,1/(e - 27) | 13,1/(e - 27) Fore < 41 71 (41 -¢€)
71/ (41-¢) 65/ e
Note: For Ry, if the purlin is prevented from rotation, consider the value as the half of the one given for two bracke

For Ry« if the purlin is prevented from rotation, consider the value given for two brackets@or
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E5/2- timber to timber connection 2 angle bracketénail pattern A)

Beam to beam connection

Modified characteristic capacity per connection

(kN)
Load Ruk | Rok = Rax Rk = Rsy
duration Connector nail according to ETA-04/0013:
4,0x35 4,0x60 4,0x35 4,0x60 4,0x35 4,0x60
eO 026*b+18| e O 043*b+20
4,8 4,8
P 2,5 5 2,8 4,9
e> 026*b+18| e> 043*b+20
0,74*(1,70*b+100) 0,87%(2,89*b+118)
/(e-2) /(e-2)
eO 027*b+17| e O 0,46*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+105) 0,87%(3,37*b+125)
/(e-2) /(e-2)
eO 029*b+17| e O 050*b+19
57 5,7
M 3.3 6.7 3.7 6.5 e> 029*b+17| e> 050*b+19
0,74*(2,26*b+109) 0,87%(3,85*b+133)
/(e-2) /(e-2)
eO 031*b+17| e O 053*b+19
7,1 7,1
S 3.7 75 42 7.4 e> 031*b+17| e> 053*b+19
0,74*(2,54*b+113) 0,87%(4,33*b+140)
/(e-2) /(e-2)
eO 034*b+16| e O 056*b+19
6,7 6,7
4,6 8,8 52 91
e> 034*b+16| e> 056*b+19
0,74%(3,11*b+122) 0,87*(5,07*b+151)
/(e-2) /(e-2)
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Table D2-3 E5/2- timber to rigid support connectidnl angle brackefnail pattern B)
Beam to rigid support connection Modified characteristic capacity per connection (kN)
Load Rk I Rok = Rax I Rak I Rs«
duration Connector nail according to ETA-04/0013:
4,0x35 |  4,0x60 4,0x35 4,0x60 4,0x35 |  4,0x60 4,0x35 4,0x60
=) 0,6 1,1 / /
L 0,8 1,3 / /
Min of
Min of
55,41/ e
M 13,8/ (f+24) 0,9 15 / /
14,2/ (e-26)
7,211
12,9
S 1,1 1,7 / /
| 1,2 2,1 / /
Note: For Ry, if the purlin is prevented from rotation, consider the value as the half of the one given for two bracke

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

E5/2 connection with 1 angle brackets
factor: for R for B3 fork |forFs
K ax (f+38)/8 0,09 e/8 -
Kiat - 1,00 1,00 -

For each bolt it's needed to checRyoitd jatera 1at X Fa ; Rootd,axiaX ax X Fd; and also the combination
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Table D2-4 E5/2- timber to rigid support cnnectioni 2 angle bracketgnail pattern B)
. . Modified characteristic capacity per connection
Beam to rigid support connection (kN)
. Rk I Rok = Rax I R4k = Rsx
Load duration|Connector nail according to ETA-04/0013:
4,0x35 4,0x60 4,0x35 4,0x60 4,0x35 4,0x60
eO 022*b+23|e 0035*b+26
5,3 5,3
P 2,4 4,5 1.3 2,2
e> 022*b+23|e> 0,35*b+26
0,74%(1,59*b+145) | 0,87*(2,61*b+170)
I(e-2) I(e-2)
eO 023*b+22|e 00,38*b+25
6,0 6,0
L 2,7 5,3 15 2,7
e> 023*b+22|e> 0,38*b+25
0,74*(1,85*b+151) | 0,87*(3,05*b+181)
I(e-2) I(e-2)
eO 025*b+21|e 0O040*b+25
6,4 6,4
M 3,1 6,1 1,7 3,1
e> 025*b+21|e> 040*b+25
0,74*(2,12*b+158) | 0,87*(3,48*b+192)
I(e-2) I(e-2)
eO 0,26*b+21|e 0043*b+25
6,8 6,8
S 3.5 6.8 2.0 3.4 e> 0,26*b+21|e> 043*b+25
0,74*(2,38*b+164) | 0,87*(3,92*b+203)
I(e-2) I(e-2)
eO 029*b+21|e 0047*b+25
7,5 7,5
| 4,3 8,3 2,5 4,1
e> 0,29*b+21|e> 047*b+25
0,74%(2,91*b+178) | 0,87*(4,79*b+225)
I(e-2) I(e-2)

E5/2 connection with 2 angle brackets

factor: for R |for Fys | for Fus boit1 for Fus, bolt 2
Kax 1,00 0,05 1,99 x e/(b+25) -
Kiat - 0,50 - 1,00

For each bolt it's needed tcheck RyoitdjateraX 1atk Fd ; RooitaaxiaX ax X Fa; and also the combination
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Table D325: E5/2- timber to timber connection2 angle bracketgnail pattern C)

Beam to beam connectionCharacteristic capacity per connection (kN)

Number of fasteners Rk Rox
Joist Support | 4.0x35 | 4.0x40 | 4.0x50 | 4.0x60 | 4.0x35| 4.0x40 | 4.0x50 | 4.0x60
2 X 7nails| 2 x 6 nails 6,1 7.1 8,6 9,8 9,8 10,7 13,0 13,8
Table D326: E5/2- timber to rigid support connectiadn2 angle bracket§ail pattern D)
Beam to rigid supportonnection- Characteristic capacity per connection (kN)
Number of fasteners Rik Ro it
Joist Support 4.0x35| 4.0x40| 4.0x50| 4.0x60| 4.0x35| 4.0x40| 4.0x50| 4.0x60
2x 7 nails| 2 x1 bolt @10 8.4 8.4 8.4 8,4 6,0 6,9 8.8 10,1

*only available for a connectiomia round hole, not with the version with oblong hole
When there is two angle brackets, the anchor group must resist to F1 and/or F2
When there is one angle bracket, the anchor must resist to F1 and/or F2
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Annex D331 AT1

Product Name:

Alternative name

Product Name

UK France Denmark

Germany

AT1 - - -

Connector Size Range:

Dimensions [mm] Holes flange A Holes flange B
Model no. A | B | C | Thickness| @5 | @10 | @5 | @10 | 10x22
ATl 77,5 49 55 1,5 7 1 4 1 1
Drawing

>

Nailing pattern:

Nailing patternl Nailing pattern 2 Nailing pattern 3

el 1/ I
Flange B: L%L j(%L Jol

Beam (A) to
rigid support

Beam to beam
Maximum nailing

Beam to beam
Minimum nailing
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Table D331 Modified characteristic capacity timber beam to timber bé&atonnector nails.
1 Angle Bracket AT1L Nailing pattern 1
1 Angle Bracket per connection Modified characteristic capacity per connection (kN)
Nailing pattern 1
Loed) Rk X Kmod R213k X Kmod Rak X Kmod Rs k X Kmod
Number of fasteners e
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 Q5 f oo 17,7/(e - 1,5) | 17,7/(e - 1,5) | 0,7*(b + 13)/e | 1,4*(b + 13)/e
15/ (f+435)| 32/ (f+435) 15/ a(el|27+ 3240)) | + 317, 2) 15
p 1.2 21 Fore <425 Fore <425
f> 15 f> 7 35 35 21,7/(70-€) | 43,6/ (70 -¢)
43/ (f+1) 43/ (f+1) 5,5/(e -36) | 5,5/(e - 36) 40/e 40/e
55/(43-€) | 55/ (43-€)
Min of Min of Min of Min of
f Qa2 f 08 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/ a(e|32+ &d24¢)) | + 371, 2) 1,7
L 13 2.3 Fore <425 Fore <425
f> 12 f> 6 3,8 3,8 25,4/ (70-€) | 51/ (70-¢)
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 a0 f &6 17,7/(e - 1,5) | 17,7/(e - 1,5) | 0,93*(b + 13)/e | 1,9%(b + 13)/e
21/ (f+435) | 42/ (f+435) 21/ a(el|36+ 8249 | + 32, 2) 1,7
4 4
M 15 2,7 For e < 42,5 Fore < 42,5
f> 10 f> 5 4,1 4,1 29/ (70 -€) 40/ e
43/ (f+1) 43/ (f+1) 55/(e-36) | 5,5/(e - 36) 40/ e 55/ (43 -¢€)
55/ (43 - €)
Min of Min of Min of Min of
[e:] f o™ 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/ a(el|lda1H 52040 | + 33, 2) 1,8
S 1,8 3,1 Fore <425 Fore <425
f> 9 f> 4 4,3 4,3 32,6/ (70-e) 40/ e
43/ (f+1) 4,3/ (f+1) 5,5/(e - 36) 5,5/(e - 36) 40/ e 55/(43-¢€)
55/ (43 -¢€)
Min of Min of Min of Min of
f or f 8 17,7/(e - 1,5) | 17,7/(e - 1,5) | 1,28%(b + 13)/e | 2,4%(b + 13)/e
29/ (f+435)|58/(f+435) 29/ a(e|504 a2(4¢)) | + 37, 2) 1,9
| 2,1 3,7 Fore < 42,5 Fore < 42,5
f> 7 f> 3 47 47 40/ (70 - €) 40/ e
43/ (f+1) 4,3/ (f+1) 5,5/(e - 36) 5,5/(e - 36) 40/ e 55/(43-¢€)
55/ (43 -¢€)
Note:  For Rukif the purlin is prevented from rotation, considee value given for two brackets for e=0.
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Table D332 Modified characteristic capacity timber beam to timber bé&atonnector nails.
1 Angle Bracket AT1L Nailing pattern 2
1 Angle Bracket per connection Modified characteristic capacity per connection (kN)
Nailing pattern 2
Loed) Rk X Kmod R213k X Kmod Rak X Kmod Rs k X Kmod
Number of fasteners e
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 Q5 f oo 17,7/(e - 1,5) | 17,7/(e - 1,5) | 0,7*(b + 13)/e | 1,4*(b + 13)/e
15/ (f+435)| 32/ (f+435) 15/ a(el|27+ 3240)) | + 317, 2) 15
Fore <425 Fore <425
P f> 15 f> 7 L2 2.2 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-€)
Min of Min of Min of Min of
f Qa2 f 08 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/ a(e|32+ &d24¢)) | + 371, 2) 1,7
Fore <425 Fore <425
L f> 12 f> 6 L4 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-¢€)
Min of Min of Min of Min of
f a0 f &6 17,7/(e - 1,5) | 17,7/(e - 1,5) | 0,93*(b + 13)/e | 1,9%(b + 13)/e
38/(f+465)| 42/ (f+435) 21/ a(el|36+ 8249 | + 32, 2) 1,7
7 4
M 1,6 2,8 For e < 42,5 Fore < 42,5
f> 10 f> 5 41 41 29/ (70 - e)
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
[e:] f o™ 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/ a(el|lda1H 52040 | + 33, 2) 1,8
S 1,8 3,1 Fore <425 Fore <425
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
f or f 8 17,7/(e - 1,5) | 17,7/(e - 1,5) | 1,28%(b + 13)/e | 2,4%(b + 13)/e
29/ (f+435)|58/(f+435) 29/ a(e|504 a2(4¢)) | + 37, 2) 1,9
| 2,2 3,9 Fore < 42,5 Fore < 42,5
f> 7 f> 3 4,7 4,7
43/ (f+1) 4,3/ (f+1) 5,5/(e - 36) 5,5/(e - 36) 40/ e 40/ e
55/(43-€) | 55/ (43-€)
Note:  For Rukif the purlin is prevented from rotation, consider the vajiven for two brackets for e=0.
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Table D333

Modified characteristic capacity timber beam to timber béarpnnector nails.

2 Angle Brackets ATIL Nailing pattern 1

2 Angle Brackets per connection

Modified characteristic capacityper connection (kN)

Nailing pattern 1
Load Rik X Kmod | Rorzk X Kmod Ras,k X Kmod
Number of fasteners .
duration
Flange A Flange B 4,0x35]4,0x60]4,0x35|4,0x60 4,035 4,0x60
e 023*b+21 e 034*pb+21
3,2 3,7
P 15 2,9 2,3 4,0
e> 0,23*b+21 e> 0,34*b+21
0,74*(b+77)/(e-1,5) 0,87*(1,7*b+93)/(e-1,5)
e 023*b+19 e 036*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 023*b+18 e 039*b+21
4,3 4,3
4 4 M 20 | 39 | 31 | 54
e> 0,23*b + 18 e> 0,39*b+ 21
0,74*(1,33*b+85)/(e-1,5) | 0,87*(2,27*b+106)/(e-1,5)
e 024*b+17 e 041*b+21
4,6 4,6
S 2,2 4,4 3,5 6,1
e> 0,24*b+ 17 e> 041*b+21
0,74*(1,5*b+88)/(e-1,5) | 0,87*(2,55*b+113)/(e-1,5)
e 027*b+17 e 043*b+21
5 5
| 2,7 5,0 4,3 7,5
e> 027*b+ 17 e> 043*b+21
0,74*(1,83*b+96)/(e-1,5) | 0,87*(2,92*b+121)/(e-1,5)
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Table D334

Modified characteristic capacity timber beam to timber béagpnnectomails.

2 Angle Brackets ATIL Nailing pattern 2

2 Angle Brackets per connection

Modified characteristic capacityper connection (kN)

Nailing pattern 2

Load R1k X Kmod Ras3.k X Kmod Ryss.k X Kmod
Number of fasteners )
duration
Flange A Flange B 4,0x35|4,0x40(4,0x50|4,0x60] 4,0x35 [ 4,0x40 [ 4,0x50 | 4,0x60 4,0x35 4,0x60
e 023*b+21 e 034*b+21
3,2 3,7
P 3,4 4,1 4.8 4.8 5,6 6,1 7,4 7,9
e> 0,23*b+21 e> 0,34*b+21
0,74*(b+77)/(e-1,5) 0,87*(1,7*b+93)/(e-1,5)
e 023*b+19 e 036*b+21
3,7 4,0
L 34 4,1 4,8 4,8 5,6 6,1 7,4 7,9
e> 0,23*b+ 19 e> 0,36*b+21
0,74*(1,16*b+81)/(e-1,5) | 0,87%(1,98*b+100)/(e-1,5)
e 023*b+18 e 039*b+21
4,3 4,3
4 6 M 34 | 41| 48 | 48| 56 | 61 | 7.4 | 7,9
e> 0,23*b+ 18 e> 0,39*b+21
0,74*(1,33*b+85)/(e-1,5) | 0,87%(2,27*b+106)/(e-1,5)
e 024*b+17 e 041*b+21
4,6 4,6
S 3,4 4,1 4,8 4,8 5,6 6,1 7,4 7,9
e> 0,24*b+ 17 e> 041*b+21
0,74*(1,5*b+88)/(e-1,5) | 0,87*(2,55*b+113)/(e-1,5)
e 027*b+17 e 043*b+21
5,0 5,0
| 3,4 4,1 4,8 4,8 5,6 6,1 7,4 7,9
e> 0,27*b+ 17 e> 043*b+21
0,74*(1,83*b+96)/(e-1,5) | 0,87%(2,92*b+121)/(e-1,5)
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Table D335  Modified characteristic capacity timber beam to rigid suppoctbnnector nails/bolt.
1 Angle Bracket AT1 Nailing pattern 3

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

Note:  For Ruxif the purlin is prevented from rotatip consider the value given for two brackets for e=0.

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

For each bolt it’s needed to chedRot,d ateraX 1at K Fd ; Rooltdaxiar® axk Fa; and also the combination



Pagel97 of 320 of European Tduical Assessmemin. ETA06/0106 issued or2016012-06

Table D336  Modified characteristic capacity timber beam to rigid suggpoconnector nails/bolt.
2 Angle Brackets ATl Nailing pattern 3
2 Angle Brackets per connection Modified characteristic capacityper connection (kN)
Nailing pattern 3
Load Ry, k X Kmod Rarzk X Kmod Rask X Kmod
Number of fasteners )
duration
Flange A Flange B 4,0x35(4,0x40(4,0x50 4,0x60]4,0x35(4,0x40(4,0x50(4,0x60 4,0x35 4,0x60
e 068*b+28 e 008 b+34
43 4,3
P 7,5 7,5 7,5 7,5 5,0 5,6 6,9 7,5
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 073*b+28 e ®16*b+35
4,6 4,6
L 7,5 7,5 7,5 7,5 50 5,6 6,9 7,5
e> 0,73*b+28 e> 1,16*b+35
0,74*(4,58*b+154)/(e-1,5) | 0,87*(7,28*b+199)/(e-1,5)
e 078*b+28 e 024*b+35
4,9 4,9
7 1x 28 Bolt M 75| 75 | 75 | 75| 50 | 56 | 69 | 75
e> 0,78*b+ 28 e> 1,24*b+ 35
0,74%(5,23*b+165)/(e-1,5) | 0,87*(8,32*b+217)/(e-1,5)
e 083*b+28 e ®M32*b+36
52 52
S 7,5 7,5 7,5 7,5 50 5,6 6,9 7,5
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 092*b+28 e ®46*b+37
58 5,8
| 7,5 7,5 7,5 7,5 5,0 5,6 6,9 7,5
e> 0,92*b+ 28 e> 1,46 *b+ 37
0,74*(7,20*b+198)/(e-1,5) | 0,87*(11,44*0+270)/(e-1,5)
Bolt factor for Fq for Fy3 for Fays, volt 1 for Fays, bolt 2
Kax 1,17 0,65 2,35xe/(b+17) -
Kjat - 0,50 - 1,00

General notes to all capacity tables:

1 For Rxfor 1 angle bracket connection, if the purlin is prevented from rotation, consider the value as the half
of the one given for two tackets.

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




Pagel98of 3200f European Tdumical Assessmemin. ETA06/0106 issued or2016012-06

Annex D3AT E4/2.5

Product Name:

Product Name

Alternative name

UK France Denmark Germany
E4/2.5 -- - -- -
S
. L3
Drawing: _\ &S e
+\ 4+
37,5 m
" 4
i _,_ltr:_ 25 S a\g'i?k o
S/ﬁ//qal -+ @ 3
h ®F ﬁw
| 3 0
i
T T ¥
¥i)
37.0
ﬁﬂ ]+
‘*r f=)
Dhlong 12x20RG e i RN " ‘
BN 212,
Ex@5
Option:roundhole or oblong hole
Figure D3I-1: E4/2.5
Material :

Standard material : S250GD + Z275 according to EN 10346
Or stainless steel according to claust I

Nail pattern:

(T ™

+ '@' + Figure D342 : E4/2.5 nails pattern
+ - AT Beam to beam caowectioni Partial nailing
B i Beam to beam connectiérFull nailing

AN ~ C1 Beam to rigid support connection
+ I E
+ @+ + @ -
B 4 ¢ +
C
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Modified characteristic capacities

Table D3I-1 E4/2.5- timber to timber connection 1 angle bracket
Beam to beam connection Modified characteristic capacity per connection (kN)
Partial nailing: 4+4 (fig. D34-2 A) Full nailing 8+6 (fig. D34-2 B)
Load
duration Rik Rox = Rak Ryk I Rox = Rak
Connector nail according to ETA-04/0013: Connector nail according to ETA-04/0013:
4,0x35 4,0x60 4,0x35 4,0x60 4,0x35 4,0x60 4,0x35 4,0x60
f 904 f 301 f 66,9 f 26
32/(f+56,6)| 65/ (f+56,6) 37/(f+56,5) 75/ (f+56,5)
P 1,2 2,1 1,3 2,6
f> 924 f>31,1 f> 65,9 f> 25
205/(f+1) | 20,5/ (f+1) 20,5/ (f+1) 20,5/ (f+1)
f 604 f 294 f 408 f 108
37/(f+56,6)| 75/(f+56,6) 43/(f+56,5) 87/(f+56,5)
L 15 2,5 1,5 3
f> 63,4 f> 24,4 f> 47,8 f>19,8
205/(f+1) | 20,5/ (f+1) 20,5/ (f+1) 20,5/ (f+1)
f 481 f 109 f 304 f 163
43/(f+56,6) | 87/(f+56,6) 50/ (f+56,5) 99/ (f+565)
M 1,7 3 1,7 35
f> 48,1 f>19,9 f>37,4 f> 16,3
205/(f+1) | 205/ (f+1) 20,5/ (f+1) 20,5/ (f+1)
f 397 f 108 f 306 f 109
49/(f+56,6) | 97/(f+56,6) 56/ (f+56,5) 112/ (f+56,5)
S 1,9 3,3 2,1 4
f> 38,7 f> 16,8 f> 30,6 f> 13,9
205/(f+1) | 205/ (f+1) 20,5/ (f+1) 20,5/ (f+1)
f 206 f 107 f 203 f 105
60/ (f+56,6)|120/(f+56,6) 68/ (f+56,5) 136/ (f+56,5)
I 2,3 4,0 2,5 4.8
f> 27,6 f>127 f>223 f> 10,5
205/(f+1) | 20,5/(f+1) 20,5/ (f+1) 20,5/ (f+1)
Note: For Ry, if the purlin is prevented from rotation, consider the value as the half of the one given for two bracke




Table D21-2

Page200o0f 3200f European Tdmical Assessmemin. ETA06/0106 issued or2016012-06

E4/2.5- timber to timber connection 2 angle brackets

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

Number of fasteners Rk Rox
Joist Support | 4.0x35 | 4.0x40 | 4.0x50 | 4.0x60 | 4.0x35 | 4.0x40 | 4.0x50 | 4.0x60
2 x 8 nails | 6 nails 55 6,3 7,2 7,6 7,6 8,3 10,1 10,7

Connector nail according to ET®4/0013

Table D3#4-3 E4/2.5- timber to rigid support connectiohangle brackeper connection
1 angle bracket per connection
Load
duration Rk Rzyx = Rax
Connector nail according to ETA-04/0013:
4 0x35 4 0x60 4 0x35 4 0x60
P 0.6 1.2
L 0.7 14
min of min of :
M 16.4 7 (f+28) | 15,4 7 (f+28) 0.8 1.7
2058 /f 20801
5 0.9 1.9
| 1.1 2.2

Note:

the half of the one given for two brackets.
*only available for a connection in a round hole, not with the version with oblong hole

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

For Rk for 1 angle bracket connection, if the purlin or column is prevented from rotation, consider the value

For each bolt it’s needed to checRsoit,d jatera X 1at X Fa ; Roota,axiaX ax X Fa; and also the combination

Table D344 E4/2.5- timber to rigid support connectio@ angle brackets per connection
Beam to rigid support connectiorCharacteristic capacity per connection (kN)
Number of fasteners = Roy*
Joist Support | 4.0x35| 4.0x40 | 4.0x50 | 4.0x60 | 4.0x35 | 4.0x40 | 4.0x50 | 4.0x60
2x8nails| 1bolt@d10 | 12,6 12,6 12,6 12,6 5,7 6,5 8,1 9,0

*only available for a connection in a round hole, not with the version with oblong hole
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connection with 2
E4/2,5 ande brackets
factor: for i |for Fys
Kax 1,02 0,93
Kiat - 0,50

For each bolt it’s needed to checRuoitd jatera X 1at X Fd ; Rootd,axia ax X Fa; and also the combination
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Annex DB 1T E6/2

Product Name:

Product Name

Alternative name

UK France Denmark Germany
E6/2 -- - - -
Drawing: 7.85 7525 2
He + 4 i
o s 25 25
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& 213 I8
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Figure D3-1: EG2
Material :

Standard matél : S250GD + Z275 according to EN 10346
Or stainless steel according to clausg Il

Nail pattern:
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Figure D352 : E6/2 nails pattern

AT Beam to beam connectidrPartial nailing
B i Beam to beam and Post to beam connec
T Full nailing

C 1 Beamto rigid and Post to rigid suppo
connection

+ +
S
+ +

g

+
“ +




Modified characteristic capacities

Page203of 3200f European Tdmical Assessmemin. ETA06/0106 issued or2016012-06

Table D3-1 E6/2 - timber to timber connection 1 angle bracket
. Modified characteristic capacity per connection
Beam to beam connection
(kN)
Partial nailing 5+4 (fig. D35-2 A) Full nailing 11+6 (fig. D35-2)
Load
duration Rk Ry = Rax Rk | Rok = Rax
Connector nail according to ETA-04/0013: Connector nail according to ETA-04/0013:
4,0x35 4,0x60 4,0x35 4,0x60 4,0x35 4,0x60 4,0x35 4,0x60
f 362 f 161 f 287 f 103
= 32/(f+56) | 65/(f+56) 1.2 22 37/(f+56) 75/ (f+56) 15 29
f> 36,2 f> 16,1 f> 28,7 f> 133
13,1/ (f+1) 13,1/ (f+1) 13,1/ (f+1) 13,1/ (f+1)
f 28 f 10 f 207 f 108
L 37/(f+56) | 75/(f+56) 14 26 44/ (f+56) 87/(f+56) 18 3.4
f> 28 f>13 f>227 f>10,8
131/(f+1) | 131/(f+1) 13,1/ (f+1) 13,1/ (f+1)
f 208 f 109 f 187 f o0
M 43/(f+56) | 87/(f+56) 16 3 50/ (f+56) 99/ (f+56) 21 39
f>228 f> 10,9 f> 18,7 f>91
13,1/ (f+1) 13,1/ (f+1) 13,1/ (f+1) 13,1/ (f+1)
f 192 f ool f 168 f o7
s 49/(f+56) | 97/(f+56) 17 33 56/ (f+56) 112/ (f+56) 2.4 43
f>19,2 f>9,3 f> 15,8 f>78
13,1/ (f+1) 13,1/ (f+1) 13,1/ (f+1) 13,1/ (f+1)
f 185 f 72 f 10 f 60
| 59/(f+56) | 120/(f+56) 22 41 68/ (f+56) 136/ (f+56) 29 5.3
f> 145 f>7.2 f>12 f>6
13,1/ (f+1) 13,1/ (f+1) 13,1/ (f+1) 13,1/ (f+1)

Note For Ry, if the purlin is prevented from rotation, consider the value as the half of the one given for two bracke
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Table D&-2 E6/2- timber to timber connection 2 angle brackets

Beam to beam connection Modified characteristic capacity per connection (kN)
Partial nailing 5+4 (fig. D35-2 A) Full nailing 11+6 (fig. D35-2 B)
Load
duration Ry k | Rox = Rsk Ri | Rok = Rak
Connector nail according to ETA-04/0013: Connector nail according to ETA-04/0013:
4,0x35 4,0x60 4,0x35 4,0x60 4,0x35 4,0x60 4,0x35 4,0x60
P 1,5 2,9 2,4 4.4 2,5 5,0 3,2 57
L 1,7 3,5 2,8 51 3,0 5,8 3,7 6,7
M 2,0 3,9 3,2 5,8 3,3 6,7 4,2 7,7
S 2,2 4,4 3,6 6,6 3,8 7,5 4,7 8,7
| 2,7 54 4,4 8,0 4,6 9,2 5,8 10,6
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Table D®-3 E6/21 Post to beam carection
Column to beam connection
Nailing 8+6 Modified characteristi it tion (kN
(bottom row of nails in vertical flap odified characteristic capacity per connection (kN)
disregarded for Ry )
1 Angle Bracket per connection 2 Angle Brackets per connection
Load
duration Ry | Ro = Ra Ry | Ro = Ra
Connector nail according to ETA-04/0013: Connector nail according to ETA-04/0013:
4,0x35 4,0x60 4,0x35 4,0x60 4,0x35 4,0x60 4,0x35 4,0x60
f 287 f 183
37/(f+56) | 75/ (f+56)
P 1,5 2,9 2,5 5,0 3,2 5,8
f> 28,7 f> 13,3
13,1/ (f+1) | 13,1/ (f+1)
f 207 f 138
43/ (f+56) | 87/(f+56)
L 1,8 3,4 3,0 5,8 3,7 6,7
f> 22,7 f> 10,8
13,1/ (f+1) | 13,1/ (f+1)
f 187 f 90
49/ (f+56) | 99/ (f+56)
M 2,1 3,9 3,3 6,7 4,2 7,7
f> 18,7 f>09,1
13,1/ (f+1) | 13,1/ (f+1)
f 188 f 73
56/ (f+56) | 112/ (f+56)
S 2,4 4,3 3,8 7,5 4,7 8,7
f> 15,8 f>7,8
13,1/ (f+1) | 13,1/ (f+1)
f 10 f 60
68/ (f+56) | 136/ (f+56)
I 2,9 5,3 4,6 9,2 5,8 10,6
f> 12 f>6
13,1/ (f+1) | 13,1/ (f+1)
Note: For Rikfor 1 angle bracket connection, if the purlin or column is prevented from rotation, consider the value

the half of the one given for two brackets.
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Table D3%-4 E6/2- timber to rigid support conréioni 2 angle brackets

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

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

E6/2 connection with 1 angle brackets
factor: for R for B for & fork
Kax (f+41)/8 0,53 - -
Kiat - 1,00 - -
E6/2 connection with 2 angle brackets
factor: for R |[for B for Fas, boit 1 for Fas, bolt 2
Kax 1,02 0,27 - -
Kiat - 0,50 - R

For each bolt it’s needed to checRyoitd jatera X 1at X Fd ; Rootd,axiaX ax X Fa; and also the combination
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Table D3-5 E6/2- Post to rigid support connection

Column to rigid support connection . o )
Nailing 8+1 bolt Modified characte.rlstlcchapacny per
S . . connection
(bottom row of nails in vertical flap disregarded for R \) (kN)
1 angle bracket per connection 2 angle brackets per connection
Load
duration Rik | Rz k = Rk Rk I Rox = Rk
Connector nail according to ETA-04/0013: Connector nail according to ETA-04/0013:
4,0x35 | 4,0x60 4,0x35 4,0x60 4,0x35 4,0x60 4,0x35 4,0x60
P 0,6 1,0 2,0 4,0 1,2 2,0
L 0,7 1,2 2,2 4,6 1,4 2,3
min of :
M 10,9/ (f+27) 0,8 1,3 2,6 5,3 1,6 2,6
13,1/ f
S 0,9 1,5 3,0 5,9 1,8 3,0
I 1,1 1,8 3,7 7.3 2,2 3,7

Note: For R« for 1 angle bracket connection, if the purlin or column is prevented from rqtatingider the value as
the half of the one given for two brackets.
Requirement for the bolissee declaration under table D85
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Annex DT E6/2.5

Product Name:

Alternative name

Product Name
UK

France

Denmark

Germany

E6/2.5

Drawing:
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Figure D®-1: E6/2.5

Option:roundhole or oblong hole

Material

Standard material : S250GD + Z275 according to EN 10346
Or stainless steel according to clausg Il

Nail pattern:
3+ + + - - + - -
+ 4+ + + -+ + - -
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Figure D362 : E6/2.5 nails pattern

AT Beam to beam connectidrPartial nailing
B i1 Beam to beam and Post to beam connec

T Full nailing

C i Beam to rigid and Post to rigid suppd

conne&tion
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Modified characteristic capacities

Table D&-1 E6/2.5- timber to timber connection 1 angle bracket
. Modified characteristic capacity per connection
Beam to beam connection
(kN)
Partial nailing 5+4 (fig. D36-2 A) Full nailing 11+6 (fig. D36-2 B)
Load
duration Rk | R2k = Rk R« | R2k = Rak
Connector nail according to ETA-04/0013: Connector nail according to ETA-04/0013:
4,0x35 4,0x60 4,0x35 4,0x60 4,0x35 4,0x60 4,0x35 4,0x60
f 998 f 302 f 689 f 20
32/(f+56) | 65/ (f+56) 37/ (f+56) 75/ (f+56)
P 1,2 2,1 15 2,9
f> 92,8 f> 31,2 f> 65,9 f> 25
20,5/ (f+1) | 20,5/ (f+1) 20,5/ (f+ 1) 20,5/ (f+ 1)
f 686 f 294 f 408 f 198
37/(f+56) | 75/ (f+56) 43/ (f+56) 87/ (f+56)
L 1,5 2,5 1,8 33
f> 63,6 f> 24,4 f> 47,8 f> 19,8
20,5/ (f+1) | 20,5/ (f+1) 20,5/ (f+ 1) 20,5/ (f+ 1)
f 482 f 20 f 304 f 183
43/ (f+56) | 87/ (f+56) 50/ (f+56) 99/ (f+56)
M 1,7 3 2,1 3,9
f> 48,2 f> 20 f> 37,4 f> 16,3
20,5/ (f+1) | 20,5/ (f+1) 20,5/ (f+1) 20,5/ (f+1)
f 388 f 168 f 306 f 189
49/ (f+56) | 97/ (f+56) 56/ (f+56) 112/ (f+56)
S 1,8 3,3 2,4 4,3
f> 38,8 f> 16,8 f> 30,6 f> 13,9
20,5/ (f+1) | 20,5/ (f+1) 20,5/ (f+ 1) 20,5/ (f+ 1)
f 297 f 107 f 203 f 105
60/ (f+56) | 120/ (f+56) 68/ (f+56) 136/ (f+56)
I 2,2 4,0 2,9 5,3
f> 27,7 f> 12,7 f> 223 f> 10,5
20,5/ (f+1) | 20,5/ (f+1) 20,5/ (f+1) 20,5/ (f+1)
Note: For Ry, if the purlin is prevented from rotation, consider the value as the half of the one given for two bracke
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Table D®-2 E6/2.5- timber to timber connection 2 brackets

Beam to beam connectionCharacteristic capacity per connection (kN)

Number of fasteners Rk Rox
Joist Support | 4.0x35| 4.0x40 | 4.0x50 | 4.0x60 | 4.0x35 | 4.0x40 | 4.0x50 | 4.0x60
2x1lnails| 2x6nails| 55 6,3 7,2 7,6 9,4 10,3 12,5 13,3

Connector nail according to ET®4/0013

Table D3®-3 E6/2.5- post to beam connection

Column to beam connection
Nailing 8+6 dified ch .. . . K
(bottom row of nails in vertical flap disregarded for Modified characteristic capacity per connection (kN)
R11
1 angle bracket per connection 2 angle brackets per connection
Load
duration R1k I R2k = Rak Rk I R2k = Rak
Connector nail according to ETA-04/0013: Connector nail according to ETA-04/0013:
4,0x35 4,0x60 4,0x35 4,0x60 4,0x35 4,0x60 4,0x35 4,0x60
f 689 f 28
37/ (f+56) 75/ (f+56)
P 1,5 2,9 2,5 5,0 3,2 5,8
f> 65,9 f> 25
20,5/ (f+1) 20,5/ (f+ 1)
f 408 f 198
43/ (f+56) 87/ (f+56)
L 1,8 3,4 3,0 5,8 3,7 6,7
f> 47,8 f> 19,8
20,5/ (f+1) 20,5/ (f+ 1)
f 304 f 163
49/ (f+56) 99/ (f+56)
M 2,1 3,9 3,3 6,7 4,2 7,7
f> 37,4 f> 16,3
20,5/ (f+1) 20,5/ (f+ 1)
f 306 f 189
56/ (f+56) 112/ (f+56)
S 2,4 4,3 3,8 7,5 4,7 8,7
f> 30,6 f> 13,9
20,5/ (f+1) 20,5/ (f+ 1)
f 203 f 105
68/ (f+56) 136/ (f+56)
I 2,9 5,3 4,6 9,2 5,8 10,6
f> 22,3 f> 10,5
20,5/ (f+1) 20,5/ (f+1)
fin mm;
Note: For R« for 1 angle bracket connection, if the purlin or column is prevented from rotatitsideothe value as

the half of the one given for two brackets.
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Table D3®-4 E6/2.5- timber to rigid support connection
Beam to rigid connection, Nailing 11+1 bolt (fig D2%

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

Note: For Ry kfor 1 angle bracket connection, if the purlincotumn is prevented from rotation, consider the value as
the half of the one given for two brackets.
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Table D364a: E6/2.5- timber to rigid support connectian2 angle brackets

Beam to rigid support connectiorCharacteristic capacity per connectitkiN)

Number of fasteners Rk Rox*
Joist Support 4.0x35| 4.0x40| 4.0x50| 4.0x60 | 4.0x35| 4.0x40| 4.0x50| 4.0x60
2x11nails| 2x1bolt@d10| 12,6 12,6 12,6 12,6 5,7 6,5 8,1 9,0

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

E6/2,5 connection with 1 angle brackets
factor: for R for Fs for & for K

Kax (f+41,5)/8 1,87 - -

Kiat - 1,00 - -
E6/2,5 connection with 2 angle brackets
factor: for i |for Rz | for Fus, boit1 for Fus, bolt 2

Kax 1,02 0,93 - -

Kiat - 0,50 - -

For each bolt it's needed to checRyoitdateraX 1atk Fd ; RooitaaxiaX ax X Fa; and also the combination




Page213of 3200f European Tdmical Assessmemin. ETA06/0106 issued or2016012-06

Table D&-5 E6/2.5- Post to rigid support connection

Column to rigid support connection
Nailing 8+1 bolt Modified characteristic capacity per
(bottom row of nails in vertical flap disregarded for connection (kN)
R11
1 angle bracket per connection 2 angle brackets per connection
Load
duration Rk I Ro,k = Rak Rk | Ro,k = Rak
Connector nail according to ETA-04/0013: Connector nail according to ETA-04/0013:
4,0x35 | 4,0x60 4,0x35 4,0x60 4,0x35 4,0x60 4,0x35 4,0x60
P 0,6 1,2 2,0 4,0 1,2 2,5
L 0,7 1,4 2,2 4,6 1,4 2,8
M 14,9/ (f+ 28) 0,8 1,7 2,6 5,3 1,6 3,3
S 0,9 1,9 3,0 5,9 1,7 3,8
I 1,1 2,2 3,7 7,3 2,2 4,6
fin mm

Note: For R« for 1 angle bracket connection, if the purlin or column is prevembed fotation, consider the value as
the half of the one given for two brackets.
Requirement for the bolissee declaration under table D36
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Annex D371 E7/2.5

Product Name:

Alternative name

Product Name

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

Standard material : S250GD + Z275 according to EN 10346
Or stainless steel according to clausg Il

Nail pattern:
S + -+ + -
+ b & + - &+ Figure D372 : E7/2.5 nails pattern
b b 4 4+ 4+ . 4 AT Beam to beam connectiérPartial nailing
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+ ot + v+ + o+ C i Beam to rigid and Post to rigid suppd
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Modified characteristic capacities

Table D¥-1 E7/2.5- timber to timber connection 1 angle bracket
Beam to beam connection Modified characteristic capacity per connection (kN)
Partial nailing 6+4 (fig. D37-2 A) Full nailing 13+6 (fig. D37-2 B)
Load
duration Ruk | Re.k = Rauk Ruk | Rk = Ra
Connector nail according to ETA-04/0013: Connector nail according to ETA-04/0013:
4,0x35 4,0x60 4,0x35 4,0x60 4,0x35 4,0x60 4,0x35 4,0x60
f 998 f 302 f 689 f 20
32/(f+56) | 65/ (f+56) 37/(f+56) | 75/ (f+56)
P 1,3 2,5 2 3,7
f> 92,8 f> 31,2 f> 65,9 f> 25
20,5/ (f+1) | 20,5/ (f+1) 20,5/ (f+1) | 20,5/ (f+1)
f 686 f 294 f 408 f 148
37/(f+56) | 75/ (f+56) 43/ (f+56) | 87/ (f+56)
L 1,5 2,9 2,3 4,4
f> 63,6 f> 24,4 f> 47,8 f> 19,8
20,5/ (f+1) | 20,5/ (f+1) 20,5/ (f+1) | 20,5/ (f+ 1)
f 462 f 20 f 304 f 163
43/ (f+56) | 87/ (f+56) 49/ (f+56) | 99/ (f+56)
M 1,7 3,4 2,6 5
f> 48,2 f> 20 f> 37,4 f> 16,3
20,5/ (f+1) | 20,5/ (f+1) 20,5/ (f+1) | 20,5/ (f+ 1)
f 388 f 188 f 306 f 189
48/ (f+56) | 97/(f+56) 56/ (f+56) | 112/ (f+56)
S 1,9 3,8 3 5,6
f> 38,8 f> 16,8 f> 30,6 f> 13,9
20,5/ (f+1) | 20,5/ (f+1) 20,5/ (f+1) | 20,5/ (f+1)
f 207 f 107 f 203 f 135
59/ (f+56) | 119/ (f+56) 68/ (f+56) | 136/ (f+56)
| 2,3 4,6 3,7 6,9
f> 27,7 f> 12,7 f> 22,3 f> 10,5
20,5/ (f+1) | 20,5/ (f+1) 20,5/ (f+1) | 20,5/ (f+1)
fin mm
Note: For Ry, if the purlin is prevented from rotation, consider the value as the half of the one given for two bracke
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Table D¥-2 E7/2.5- timber to timber connection 2 angle brackets

Beam to beam connectionCharacteristic capacity per connection (kN)

Number of fasteners (2% R«

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

2x6nails | 2x4nails| 24 2,8 4,6 4,9 4,3 4,7 7,9 8,5

2x13nails| 2x6nails| 55 6,3 7,2 7,6 10,0 10,9 13,3 14,2

Connector nail according to ET®4/0013
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Table DJ-3 E7/2.5- Postto beamconnection
Column to beam connection
Nailing 10+6 Modified ch teristi it fi KN
(bottom row of nails in vertical flap odified characteristic capacity per connection (kN)
disregarded for Ry )
1 angle bracket per connection 2 angle brackets per connection
Load
duration R« I Rax = Rsk R1k I R2k = R3k
Connector nail according to ETA-04/0013: Connector nail according to ETA-04/0013:
4,0x35 4,0x60 4,0x35 4,0x60 4,0x35 4,0x60 4,0x35 4,0x60
f 689 f 26
37/(f+56) | 74/ (f+56)
P 1,8 3,7 2,5 5,0 3,7 7,3
f> 65,9 f> 25
20,5/ (f+1) | 20,5/ (f+1)
f 408 f 198
43/ (f+56) | 87/ (f+56)
L 2,1 4,3 2,9 5,8 4,3 8,5
f> 47,8 f> 19,8
20,5/ (f+1) | 20,5/ (f+1)
f 304 f 183
49/ (f+56) | 99/ (f+56)
M 2,5 4,8 3,3 6,7 4,9 9,8
f> 37,4 f> 16,3
20,5/ (f+1) | 20,5/ (f+1)
f 306 f 189
56/(f+56) | 112/ (f+56)
S 2,8 5,5 3,7 7,5 5,6 10,9
f> 30,6 f> 13,9
20,5/ (f+1) | 20,5/ (f+1)
f 203 f 105
68/(f+56) | 136/ (f+56)
| 3,4 6,7 4,5 9,2 6,8 13,4
f> 22,3 f> 10,5
20,5/ (f+1) | 20,5/ (f+1)
fin mm
Note: For R «for 1 angle bracketonnection, if the purlin or column is prevented from rotation, consider the value a

the half of the one given for two brackets




Page218of 3200f European Tdmical Assessmemin. ETA06/0106 issued or2016012-06

Table D¥-4 E7/2.5- timber to rigid support connectiofl angle bracket / 2 angle bracket per connection)
Beam to rigidsupport connection Characteristic capacity per connection (kN)
Number of fasteners =3 R
Joist Support | 4.0x35] 4.0x40| 4.0x50 | 4.0x60 | 4.0x35 | 4.0x40 | 4.0x50 | 4.0x60
1x13nails| 1x1 bolt@10 19,2 / (f+28xknod) 1,0 1,1 1,8 2,0
2x13nails| 2x1wit@10 | 127 | 127 | 127 | 127 [ 57 | 65 | 81 | 90
fin mm

*only available for a connection in a round hole, not with the version with oblong hole
For R.x for 1 angle bracket connection, if the purlin or column is prevented from rotation, consideuthas/al

Note:
the half of the one given for two brackets.
E7/2,5 connection with 1 angle brackets
factor: for R for Fs for B for K

K ax (f+41,5)/8 1,87 - -

Kiat - 1,00 - -
E7/2,5 connection with 2 angle brackets
factor: fork |for Fys | for Fus, bot1 for Fus, boit 2

K ax 1,02 0,93 - -

Kiat - 0,50 - -

For each bolt it's needed to checRyoitdateraX 1atk Fd ; RooitaaxiaX ax X Fa; and also the combination
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Table D¥-5 E7/2.5- Post to rigid support connection

Column to rigid support connection
Nailing 10+1 bolt

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

Modified characteristic capacity per
connection (kN)

1 angle bracket per connection 2 angle brackets per connection
Load

duration Rk I R2kx = Rak Rk I Rox = Rak
Connector nail according to ETA-04/0013: Connector nail according to ETA-04/0013:
4,0x35 4,0x60 4,0x35 4,0x60 4,0x35 4,0x60 4,0x35 4,0x60

f 284
8/f

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

f 309
10/ f

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

f 436

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

19,2/ (f+ 28)

f 602
13/f

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

f 1d@8
16,2/ f

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

fin mm

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

Requirement for the bolissee declaration under table D37
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Annex D381 E8/2.5

Product Name:

Alternative name

Product Name

UK France Denmark Germany
E8/2.5 -- - - -
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Figure D3-1: E8/2.5
Material :

Standard material : S250GD + Z275 according to EN 10346
Or stainless steel according to clausg Il

Nail pattern:
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Figure D382 : E8/2.5 nailpattern

A1 Beam to beam connectiérPartial nailing
B i Beam to beam and Post to beam connec
T Full nailing

C i Beam to rigid and Post to rigid suppd
connection

0 [+ U U+ -

YO X3

+ 4 + ¢ +
B C
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Modified characteristic capacities

Table D3-1 E8/2.5- timber to timber connection 1 angle bracket
Beam to beam connection Modified characteristic capacity per connection (kN)
Partial nailing 6+4 (fig. D38-2 A) Full nailing 13+6 (fig. D38-2 B)
Load
duration Ruk | Re.k = Rauk Ruk | Rk = Ra
Connector nail according to ETA-04/0013: Connector nail according to ETA-04/0013:
4,0x35 4,0x60 4,0x35 4,0x60 4,0x35 4,0x60 4,0x35 4,0x60
f 998 f 302 f 689 f 20
32/(f+56) | 65/ (f+56) 37/(f+56) | 75/ (f+56)
P 1,3 2,5 2 3,7
f> 92,8 f> 31,2 f> 65,9 f> 25
20,5/ (f+1) | 20,5/ (f+1) 20,5/ (f+1) | 20,5/ (f+1)
f 686 f 294 f 408 f 148
37/(f+56) | 75/ (f+56) 43/ (f+56) | 87/ (f+56)
L 1,5 2,9 2,3 4,4
f> 63,6 f> 24,4 f> 47,8 f> 19,8
20,5/ (f+1) | 20,5/ (f+1) 20,5/ (f+1) | 20,5/ (f+ 1)
f 462 f 20 f 304 f 163
43/ (f+56) | 87/ (f+56) 49/ (f+56) | 99/ (f+56)
M 1,7 3,4 2,6 5
f> 48,2 f> 20 f> 37,4 f> 16,3
20,5/ (f+1) | 20,5/ (f+1) 20,5/ (f+1) | 20,5/ (f+ 1)
f 388 f 188 f 306 f 189
48/ (f+56) | 97/(f+56) 56/ (f+56) | 112/ (f+56)
S 1,9 3,8 3 5,6
f> 38,8 f> 16,8 f> 30,6 f> 13,9
20,5/ (f+1) | 20,5/ (f+1) 20,5/ (f+1) | 20,5/ (f+1)
f 207 f 107 f 203 f 135
59/ (f+56) | 119/ (f+56) 68/ (f+56) | 136/ (f+56)
| 2,3 4,6 3,7 6,9
f> 27,7 f> 12,7 f> 22,3 f> 10,5
20,5/ (f+1) | 20,5/ (f+1) 20,5/ (f+1) | 20,5/ (f+1)
fin mm
Note: For Ry, if the purlin is prevented from rotation, consider the value as the half of the one given for two bracke
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Table D3B-2

E8/2.5- timber to timber connectioi? angle bracketépartial- / full nailing)

Beam to beam connectionCharacteristic capacity per connection (kN)

Number of fasteners Rk Rk
Joist Support | 4.0x35| 4.0x40 | 4.0x50 | 4.0x60 | 4.0x35 | 4.0x40 | 4.0x50 | 4.0x60
2x6nails | 2x4nails 2.4 2,8 4,1 4,3 4,3 4.7 8,0 8,5
2x13nails| 2x6nails| 5,5 6,3 7,2 7,6 10,0 10,9 13,3 14,2

Connector nail according to ETA-04/0013
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Table D3-3 E8/2.5- Post to heam connection
Column to beam connection
Nailing 10+6 Modified characteristi it tion (kN
(bottom row of nails in vertical flap odified characteristic capacity per connection (kN)
disregarded for Ry )
1 angle bracket per connection 2 angle brackets per connection
Load
duration R1k I Rok = Rak R1k I Rok = Rak
Connector nail according to ETA-04/0013: Connector nail according to ETA-04/0013:
4,0x35 4,0x60 4,0x35 4,0x60 4,0x35 4,0x60 4,0x35 4,0x60
f 689 f 28
37/(f+56) | 74/ (f+56)
P 1,8 3,7 2,5 5,0 3,7 7,3
f> 65,9 f> 25
20,5/ (f+1) | 20,5/ (f+1)
f 408 f 148
43/ (f+56) | 87/ (f+56)
L 2,1 4,3 2,9 5,8 4,3 8,5
f> 47,8 f> 19,8
20,5/ (f+1) | 20,5/ (f+1)
f 304 f 183
49/ (f+56) | 99/ (f+56)
M 2,5 4,8 3,3 6,7 4,9 9,8
f> 37,4 f> 16,3
20,5/ (f+1) | 20,5/ (f+1)
f 306 f 189
56/ (f+56) | 112/ (f+56)
S 2,8 5,5 3,7 7,5 5,6 10,9
f> 30,6 f> 13,9
20,5/ (f+1) | 20,5/ (f+1)
f 203 f 145
68/(f+56) | 136/ (f+56)
| 3,4 6,7 4,5 9,2 6,8 13,4
f> 22,3 f> 10,5
20,5/ (f+1) | 20,5/ (f+1)
fin mm
Note: ForR1for 1 angle bracket connection, if the purlin or column is prevented from rotation, consider the value

the half of the one given for two brackets
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Table D3B-4 E8/2.5- timber to rigid support connectiofl angle bracket / 2 angle bracket penoection)

Beam to rigid support connectiorCharacteristic capacity per connection (kN)

Number of fasteners Rk Ry
Joist Support | 4.0x35| 4.0x40| 4.0x50| 4.0x60 | 4.0x35| 4.0x40 | 4.0x50 | 4.0x60
1x13nails| 1x 1 bolt @10 19,2 / (f+28xknod) 1,0 1,1 1,8 2,0
2x13nails| 2x1bolt@10]| 127 | 127 | 127 | 127 | 57 | 65 | 81 | 90

fin mm

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

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

E8/2,5 connection with 1 angle brackets
factor: for R for s for & for ks

Kax (f+41,5)/8 1,87 - -

Kiat - 1,00 - -
E8/2,5 connection with 2 angle brackets
factor: fork |for s | for Fys, boit1 for Fus, boit 2

Kax 1,02 0,93 - N

Kiat - 0,50 - -

For each bolt it’s needed to checRuoitd jatera X 1at X Fd ; Roota,axia ax X Fa; and also the combination
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Table D3-5 E8/2.5- Post to rigid support connection

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

1 angle bracket per connection 2 angle brackets per connection
Load
duration Rk I R2k = Rak Rk | R2k = Rak
Connector nail according to ETA-04/0013: Connector nail according to ETA-04/0013:
4,0x35 4,0x60 4,0x35 4,0x60 4,0x35 4,0x60 4,0x35 4,0x60

fO23,4
8/f

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

fO31,9
10/ f

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

f043,6

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

19,2/ (f+ 28)

fO61,2
13/f

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

0148
16,2/ f

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

fin mm

Note: For R« for 1 angle bracket connection, if the purlin or column is preventedrtation, consider the value as
the half of the one given for two brackets.

Requirement for the bolissee declaration under table D38
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Annex D397 E14/2

Product Name:

Product Name

Alternative name

UK France Denmark Germany
E14/2 -- - - -
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Figure (89-1: E14/2
Material :

Standard material : S250GD + Z275 according to EN 10346

Or stainless steel according to clausg Il

Nail pattern:
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Figure D392 : E14/2 nails pattern
AT Beam to beam connection
B 7 Beam to rigid supprt

22
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Modified characteristic capacities

Table 891 E14/2 - timber to timber connection
Beam to beam connection Modified characteristic capacity per connection (kN)
1 angle bracket per connection 2 angle brackets per connection
Load
duration R« I Rok = Ra R« | R« = Rax
Connector nail according to ETA-04/0013: Connector nail according to ETA-04/0013:
4,0x35 4,0x60 4,0x35 4,0x60 4,0x35 4,0x60 4,0x35 4,0x60
f 683 f 206
20/ (f+39) | 40/ (f+39)
P 1,6 2,8 2,5 5,0 3,2 5,8
f> 65,3 f> 21,6
13,1/ (f+ 1) 13,1/ (f+ 1)
f 485 f 169
23/ (f+39) | 47/ (f+39)
L 1,8 3,4 2,9 5,8 3,7 6,8
f> 44,5 f> 16,9
13,1/ (f+ 1) 13,1/ (f+ 1)
f 386 f 188
27/ (f+39) | 54/ (f+39)
M 2,1 3.8 3,3 6,7 4,3 7,7
f> 33,6 f> 13,8
13,1/ (f+ 1) 13,1/ (f+ 1)
f 20 f 106
31/(f+39) | 61/ (f+39)
S 2,4 4,4 3,7 7,5 4,8 8,7
f> 27 f> 11,6
13,1/ (f+ 1) 13,1/ (f+ 1)
f 192 f 87
37/(f+39) | 75/ (f+39)
I 2,9 5,3 4,5 9,2 5,9 10,7
f> 19,2 f> 8,7
13,1/ (f+ 1) 13,1/ (f+ 1)
fin mm
Note: For R« for 1 angle bracket connection, if the purlin or column is prevented from rotation, consider the value

the half of the one given for two brackets.
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Table D89-2 E14/2- timber to rigid connection

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

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

E14/2 connection with 1 angl brackets
factor: for R for B3 for & fork
Kax (f+33)/9 1,04 - -
Kiat - 1,00 - -
E14/2 connection with 2 angle brackets
factor: for R |[for B for Fas, boit 1 for Fas, bolt 2
Kax 0,99 0,52 - -
Kiat - 0,50 - R

For each bolt it'’s needett check Ruoitd,jatera 1atk Fd ; Rootd,axiaX ax X Fa; and also the combination
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Annex D401 E17/2

Product Name

Alternative name

Product Name

UK France Denmark Germany
E17/2 -- - - -
73 2
Drawing: ¢t .
2 ez //N " ™)
+ 4 4 5
+ 4 4
ol 25 _ 18 o
h 4 4 3
s 7,
¢ 3
15x65 -] i
- g lI’
| LI\ 5 *3 g
f
31 22 25
25 25 18
75
37,5 o
+{1] Lol o -
A {74/ a4 Figure DD-1: E17/2
813 39 18 L« 435
Material :

Standard matél : S250GD + Z275 according to EN 10346
Or stainless steel according to clausg Il

Nail pattern:
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Figure D402 : E17/2 nails pattern

AT Beam to beam connectidrPartial nailing
B i Beam to beam connectiénFull nailing
Ci Post to beam connection

D i Beam to rigid support connection

E 1 Post to rigid connection
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Modified characteristic capacities

Table DO-1 E17/2 - timber to timber connection 1 angle bracket

Beam to beam connection Modified characteristic capacity per connection (kN)
Partial nailing 6+4 (fig. D40-2 A) Full nailing 15+4 (fig. D40-2 B)
Load
duration | Rok = Rak I Rz k = Rak
Connector nail according to ETA-04/0013: Connector nail according to ETA-04/0013:
4,0x35 4,0x60 4,0x35 4,0x60 4,0x35 4,0x60 4,0x35 4,0x60
f 683 f 206 f 683 f 206
20/ (f+39) | 40/ (f+39) 20/ (f+39) 40/ (f+39)
P 1,2 2,3 2,1 3,6
f> 65,3 f> 21,6 f> 65,3 f> 21,6
13,1/ (f+1) | 13,1/ (f+1) 13,1/ (f+1) 13,1/ (f+1)
f 485 f 169 f 485 f 169
23/ (f+39) | 47/(f+39) 23/ (f+39) 47/ (f+39)
L 1,4 2,7 2,4 4,1
f> 44,5 f> 16,9 f> 445 f> 16,9
13,1/ (f+1) | 13,1/ (f+1) 13,1/ (f+ 1) 13,1/ (f+ 1)
f 386 f 18 f 386 f 188
27/ (f+39) | 54/ (f+39) 37/ (f+39) 54/ (f+39)
M 1,7 3,1 2,8 4,7
f> 33,6 f> 13,8 f> 33,6 f> 13,8
13,1/ (f+1) | 13,1/ (f+1) 13,1/ (f+1) 13,1/ (f+1)
f 20 f 106 f 20 f 106
31/ (f+39) | 61/(f+39) 31/ (f+39) 61/ (f+39)
S 1,9 3,5 3,1 5,3
f> 27 f> 11,6 f> 27 f> 11,6
13,1/ (f+1) | 13,1/ (f+1) 13,1/ (f+ 1) 13,1/ (f+1)
f 182 f 8Q f 1892 f 8(J
37/(f+39) | 75/(f+39) 37/ (f+39) 75/ (f+39)
| 2,3 4,3 3,8 6,5
f> 19,2 f> 8,7 f> 19,2 f> 8,7
13,1/ (f+1) | 13,1/ (f+1) 13,1/ (f+ 1) 13,1/ (f+ 1)
fin mm
Note: For R, if the purlin is prevented from rotation, consider the value as the half of the one given for two brack
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Table DD-2 E17/2- timber to timber connectioh 2 bracketgpartial- / full nailing)

Beam to beam connectionChaacteristic capacity per connection (kN)

Number of fasteners Ruk Rk

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

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

2 x 15 nails| 2 x 4 nails| 4,9 5,6 6,7 7.4 8,2 9,0 10,9 11,6

Connector nail according to ET®4/0013
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Table DO-3 E17/2- post to beam connection
Column to beam connection Modified characteristic capacity per
Nailing 12+4 (fig. D40-2 C) connection (kN)
1 Angle Bracket per connection 2 Angle Brackets per connection
Load
duration Rik I Rok = Raxk Rk Rok = Rak
Connector nail according to ETA-04/0013: Connector nail according to ETA-04/0013:
4,0x35 4,0x60 4,0x35 4,0x60 4,0x35 4,0x60 4,0x35 4,0x60
f 683 f 206
21/(f+39) | 40/ (f+39)
P 2 3,4 2,5 5,0 4 6,8
f> 65,3 f>21,6
13,1/ (f+1) | 13,1/ (f+1)
f 485 f 189
23/ (f+39) | 47/(f+39)
L 2,3 4 2,9 5,8 4,6 8
f> 44,5 f> 16,9
13,1/ (f+1) | 13,1/ (f+1)
f 386 f 188
27/ (f+39) | 54/ (f+39)
M 2,6 4,6 33 6,7 5,4 9,1
f> 33,6 f> 13,8
13,1/ (f+1) | 13,1/ (f+1)
f 20 f 106
31/(f+39) | 61/ (f+39)
S 3 51 3,7 7,5 6 10,2
f> 27 f> 11,6
13,1/ (f+1) | 13,1/ (f+1)
f 192 f 8@
37/(f+39) | 75/ (f+39)
I 3,7 6,3 4,5 9,2 7,4 12,6
f> 19,2 f> 8,7
13,1/ (f+1) | 13,1/ (f+1)
fin mm
Note: For Rk for 1 angle bracket connection, if the purlin or column is prevented from rotation, consider the value

the half of the one given for two brackets
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Table DD-4 E17/2- beam to rigid support connectigh angle bracket / 2 angle bracket per connection)

Beam to rigid support connectiorCharacteristic capacity per connection (kN)
Number of fasteners Rk Rok
Joist Support | 4.0x35| 4.0x40| 4.0x50| 4.0x60] 4.0x35| 4.0x40| 4.0x50] 4.0x60
1x 15 nails 1x 1 bolt @10  Min of: 26,5/((+17)xkod) ; 1,7 | 20 | 31 | 35
11,3/(f X knod)
2 x 15 nail§ 2 x 1 bolt @10 15,2/Knod 5,8 6,6 8,3 9,4
fin mm

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

E17/2 connection with 1 angle brackets
factor: for R for Fos for B for
Kax (f+33)/9 1,82 - -
Kiat - 1,00 - -
E17/2 connection with 2 angle brackets
factor: for i |for Rz | for Fus, boit1 for Fas, bolt 2
Kax 0,99 0,91 - -
Kiat - 0,50 - -

For each bolt it's needed to checRyoitdateraX 1atk Fd ; RooitaaxiaX ax X Fa; and also the combination
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Table DD-5 E17/2- post to rigid support connection

Column to rigid support connection Modified characteristic capacity per
Nailing 12+1 bolt (fig. D40-2 E) connection (kN)
1 angle bracket per connection 2 angle brackets per connection
Load
duration Ri1 k | Rok = Rak Ri1 k | Rok = Rak
Connector nail according to ETA-04/0013: Connector nail according to ETA-04/0013:
4,0x35 | 4,0x60 4,0x35 | 4,0x60 4,0x35 4,0x60 4,0x35 4,0x60
P 1,0 1,7 6,1 11,7 2,0 3,4
L 1,2 1,9 7,1 13,6 2,4 3,9
min of :
M 26,5/ (f+17) 1,4 2,2 8,2 14,2 2,8 4,5
11,3/ f
S 1,5 2,5 9,2 14,2 3,1 5,1
I 1,9 3,1 11,2 14,2 3,8 6,2
fin mm

Note: For R« for 1 angle bracket connection, if the purlin or column is prevented fotation, consider the value as
the half of the one given for two brackets.
Requirement for the bolissee declaration under table D40
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Annex D417 E18/2.5

Product Name

Alternative name

Product Name
UK France Denmark

Germany

E18/2.5

Drawing: 4

16,

2e 17

2 @13
==

1Sx85 @Lﬁ

5| -4
|-
28 JJLIdL), ee

&
5
s
¢
—
B
[}
S

o2 31 25

ol 5
Rd —
3
o
&

Figure D4-1: E18/2.5

Material : lel s [

Standard material : S250GD + Z275 according to EN 10346
Or stainless steel according to clausg Il

Nail pattern:
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Figure D412 : E18/2.5 nails pattern

AT Beam to beam connectidrPartial nailing
B i Beam to beam connectiénFull nailing
Ci Post to beam connection

D i Beam to rigid support connection

E 1 Post to rigid connection
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Modified characteristic capacities

Table D4-1 E18/2.5- timber to timber connection 1 angle bracket
Beam to beam connection Modified characteristic capacity per connection (kN)
Partial nailing 6+4 (fig. D41-2 A) Full nailing 15+4 (fig. D41-2 B)
Load
duration R1« I Rox = R3 Ry« | Rox = Rak
Connector nail according to ETA-04/0013: Connector nail according to ETA-04/0013:
4,0x35 4,0x60 4,0x35 4,0x60 4,0x35 4,0x60 4,0x35 4,0x60
f 50,9 f 503 f 5zl f 503
20/ (f+39) | 40/ (f+39) 20/ (f+39) 40/ (f+39)
P 1,5 2,7 2,4 4,3
f> 5720,9 f> 52,3 f> 5721 f> 52,3
20,5/ (f+1) | 20,5/ (f+1) 20,5/ (f+ 1) 20,5/ (f+ 1)
f 208 f 30 f 208 f 30
23/ (f+39) | 47/ (f+39) 23/ (f+39) 47/ (f+39)
L 1,7 3,1 2,8 5
f> 218 f> 37 f> 218 f> 37
20,5/ (f+1) | 20,5/ (f+1) 20,5/ (f+ 1) 20,5/ (f+ 1)
f 1,5 f 285 f 10,5 f 285
27/ (f+39) | 54/(f+39) 27/ (f+39) 54/ (f+39)
M 2 35 3,2 5,8
f> 110,5 f> 28,5 f> 110,5 f> 28,5
20,5/ (f+1) | 20,5/ (f+1) 20,5/ (f+ 1) 20,5/ (f+ 1)
f 797 f 281 f 797 f 201
31/ (f+39) | 61/(f+39) 31/ (f+39) 61/ (f+39)
S 2,3 3,9 3,7 6,5
f> 73,7 f> 23,1 f> 73,7 f> 23,1
20,5/ (f+1) | 20,5/ (f+1) 20,5/ (f+ 1) 20,5/ (f+ 1)
f 40 f 166 f 40 f 186
37/(f+39) | 75/ (f+39) 37/ (f+39) 75/ (f+39)
I 2,8 4,8 4,5 8
f> 44 f> 16,6 f> 44 f> 16,6
20,5/ (f+1) | 20,5/ (f+1) 20,5/ (f+ 1) 20,5/ (f+ 1)
fin mm
Note: For Ry, if the purlin is prevented from rotation, consider the value as the half of the one given for two bracke
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Table D4-2 E18/2.5- timber to timber conraioni 2 angle bracketgpartial- / full nailing)
Beam to beam connectionCharacteristic capacity per connection (kN)
Number of fasteners Ry Rox
Joist Support | 4.0x35| 4.0x40 | 4.0x50 | 4.0x60 | 4.0x35 | 4.0x40 | 4.0x50 | 4.0x60
4,1 4,8 7,5 8,3 5,0 5,4 8,2 8,9
2x15nails| 2x4nails| 4,88 5,62 6,66 7,38 8,2 8,9 10,8 11,6

Connector nail according to ET®4/0013

Table D4-3 E18/2.5- Post to beam connection
Column to beam connection Modified characteristic capacity per
Nailing 12+4 (fig. D41-2 C) connection (kN)
1 Angle Bracket per connection 2 Angle Brackets per connection
Load
duration Rk I Rok = Rak Rk I Rok = Rak
Connector nail according to ETA-04/0013: Connector nail according to ETA-04/0013:
4,0x35 4,0x60 4,0x35 4,0x60 4,0x35 4,0x60 4,0x35 4,0x60
f 285,5 f 309
20/ (f+39) | 40/ (f+39)
P 2 3,6 2,5 5,0 4,1 7,1
f> 2355 f> 37,9
17/ (f+ 1) 17/ (f+ 1)
f 108,5 f 28
23/ (f+39) | 47/ (f+39)
L 2,4 4,1 2,9 5,8 4,8 8,3
f> 106,5 f> 28
17/ (f+ 1) 17/ (f+ 1)
f 685 f 201
27/ (f+39) | 54/ (f+39)
M 2,8 4,7 3,3 6,7 55 9,5
f> 68,5 f>22,1
17/ (f+1) 17/ (f+ 1)
f 533 f 182
31/(f+39) | 61/(f+39)
S 3,1 5,4 3,7 7,6 6,2 10,7
f> 50,3 f> 18,2
17/ (f+ 1) 17/ (f+ 1)
f 306 f 183
37/ (f+39) | 75/(f+39)
[ 3,8 6,5 4,5 9,2 7,7 13,0
f> 32,6 f> 13,3
17/ (f+1) 17/ (f+ 1)
fin mm
Note: For R« for 1 angle bracket connection, if the purlincolumn is prevented from rotation, consider the value as

the half of the one given for two brackets.
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Table D4-4 E18/2.51 beam to rigid support connectigh angle bracket / 2 angle bracket per connection)

Beam to rigid support connectiorCharateristic capacity per connection (kN)

Number of fasteners Rk Rox
Joist Support | 4.0x35] 4.0x40]| 4.0x50| 4.0x60| 4.0x35]| 4.0x40] 4.0x50] 4.0x60
1x 15 nails| 1 x 1 bolt @10 min of: 56,6/((f+18)xkod) ; 3,0 3,5 5,6 6,3

17/(F X Knod)
2x15nails| 2x1bolt@d | 205 | 205 | 205 | 205 | 81 | 93 | 11,6 | 131

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

the half of the one given for two brackets.

E18/2,5 connection with 1 angle brackets
factor: for R for s for & for ks

Kax (f+33,5)/9 1,82 -

Kiat - 1,00 -
E18/2,5 connection with 2 angle brackets
factor: fork |for s | for Fys, boit1 for Fus, boit 2

Kax 0,98 0,91 - N

Kiat - 0,50 - -

For each bolt it’s needed to ctle Ruoitdatera™ 1at X Fd ; Rooita,axia ax X Fa; and also the combination
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Table D4-5 E18/2.51 Post to rigid support connection

Column to rigid support connection Modified characteristic capacity per
Nailing 12+1 bolt (fig. D41-2 E) connection (kN)
1 angle bracket per connection 2 angle brackets per connection
Load
duration R1 k | Rz k = Rak R1 k | Rz k = Rak
Connector nail according to ETA-04/0013: Connector nail according to ETA-04/0013:
4,0x35 | 4,0x60 4,0x35 | 4,0x60 4,0x35 4,0x60 4,0x35 4,0x60
P 1,0 2,0 6,0 11,4 2,0 4,2
L 1,1 2,4 7,0 13,4 2,3 4,9
min of :
M 56,5/ (f+ 18) 1,3 2,8 8,0 15,4 2,7 5,6
17,7/ f
S 1,5 3,1 9,0 17,3 31 6,3
I 1,8 3,8 11,0 19,3 3,7 7,7

fin mm

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

Requirement for the bolissee declaration under table D41
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Annex D427 E19/3

Product Name:

Alternative name

Product Name

UK France Denmark Germany
E19/3 - - - -
= 3
|
Drawing: Iz
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—
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P P G Figure D2-1: E19/3
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7141 ‘9 JL N 4x@5
Material :

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

Nail pattern:

¥4 ¥ #ﬁ} ¥ ¥

¥ ¥ + ¥ | |#

o

& ¢ e e L I R
¥ 4 4w ¢ ¥ v ¥ 4
2Bl 2% 2% | eB Y | +%

“‘fﬁ#ﬁj‘s *I#mv Wéﬂf #ﬁm#ﬂf e e

1
T T i f i f
|

el (Uelf TR [Wes] [hey

¥

A B C D E

Figure D422 : E19/3 nails pattern

AT Beam to beam connectidrPartial nailing
B i Beam to beam connectiénFull nailing
Ci Post to beam connection

D i Beam to rigid support connection

E 1 Post to rigid connection
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Modified characteristic capacities

Table D2-1 E19/3 - timber to timber connection 1 bracket
Beam to beam connection Modified characteristic capacity per connection (kN)
Partial nailing 6+4 (fig. D42-2 A) Full nailing 15+4 (fig. D42-2 B)
Load
duration R1 k I Ry« = Rak | Ro« = Rak
Connector nail according to ETA-04/0013: Connector nail according to ETA-04/0013:
4,0x35 4,0x60 4,0x35 4,0x60 4,0x35 4,0x60 4,0x35 4,0x60
f 200,6 f 200,6
41/ (f+ 40) 41/ (f+ 40)
P 20/ (f+40) 1,5 2,6 20/ (f+40) 2,4 4,3
f> 200,6 f> 200,6
34,6/ (f+2) 34,6/ (f+2)
f 905 f 905
47 (f+40) 471 (f+40)
L 23/ (f+40) 1,7 3,0 23/ (f+40) 2,8 5
f> 97,5 f> 97,5
34,6/ (f+2) 34,6/ (f+2)
f 6@1 f 6@1
54/ (f+40) 54/ (f+40)
M 27/ (f+40) 2 3,5 27/ (f+40) 3,2 57
f> 64,1 f> 64,1
34,6/ (f+2) 34,6/ (f+2)
f 405 f 405
61/ (f+40) 61/ (f+40)
S 31/ (f+40) 2,3 3,9 31/(f+40) 3,6 6,4
f> 47,5 f> 47,5
34,6/ (f+2) 34,6/ (f+2)
f 301 f 301
75/ (f+40) 75/ (f+40)
| 37/ (f+40) 2,8 4,8 37/ (f+40) 4,4 7,9
f> 31,1 f> 31,1
34,6/ (f+2) 34,6/ (f+2)
fin mm
Note: For Ry, if the purlin is prevented from rotation, consider the value as the half of the one given for two bracke
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Table D2-2 E19/3- timber to timber connectioh 2 brackets(partial- / full nailing)

Beam to beam connectionCharacteristic capacity per connection (kN)
Number of fasteners Ry Rox

Joist Support | 4.0x35| 4.0x40| 4.0x50 | 4.0x60 | 4.0x35| 4.0x40 | 4.0x50 | 4.0x60
4,1 4,8 7,5 8,3 5,0 5,4 8,2 8,9

2x15nails| 2x4nails| 4,9 5,6 6,7 7.4 8,1 8,8 10,7 11,5
Connector nail according to ET®4/0013

Table D2-3 E19/3- Post to beam connection

Column to beam connection Modified characteristic capacity per
Nailing 12+1 bolt (fig. D42-2 E) connection (kN)
1 Angle Bracket per connection 2 Angle Brackets per connection
Load
duration R1 I Rox = Rak R1 I Ry« = Rak
Connector nail according to ETA-04/0013: Connector nail according to ETA-04/0013:
4,0x35 4,0x60 4,0x35 | 4,0x60 4,0x35 4,0x60 4,0x35 | 4,0x60
f 1015
417 (f+40)
P 20/ (f+40) 1,9 3,4 2,5 5,0 3,9 6,9
f> 101,5
25,5/ (f+2)
f 604
471 (f+40)
L 23/ (f+40) 2,2 4 2,9 5,8 4,5 8,1
f> 62,4
25,5/ (f+2)
f 408
54/ (f+40)
M 27/ (f+40) 2,6 4,6 3,3 6,7 51 9,1
f> 44,8
25,5/ (f+2)
f 161,9 f 398
31/(f+40) | 61/ (f+40)
S 2,9 5,2 3,7 7,5 5,8 10,3
f> 181,9 f> 34,8
25,5/ (f+2) 25,5/ (f+2)
f 789 f 289
37/(f+40) | 75/ (f+40)
I 3,5 6,3 4,5 9,2 7,1 12,7
f> 78,9 f> 23,9
25,5/ (f+2) 25,5/ (f+2)

fin mm
Note: For R« for 1 angle bracket connection, if the purlin or column is prevented fotation, consider the value as
the half of the one given for two brackets.
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Table D£2-4 E19/3- Beam to rigid support connectigf angle bracket / 2 angle bracket per connection)

Beam to rigid support connectiorCharacteristic capacity per conrien (kN)

Number of fasteners Rk Rk
Joist Support | 4.0x35] 4.0x40| 4.0x50] 4.0x60| 4.0x35| 4.0x40] 4.0x50| 4.0x60
1 x 15 nails| 1 x 1 bolt @10 min of: 65,6/((f+18)xkod) ; 3,0 3,4 5,5 6,2

25,5/(f X Kod)
2x15nails] 2x1bolt@10| 281 | 281 | 281 | 281 | 81 | 92 | 116 | 130

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

the half of the one given for two brackets.

E19/3 connection with 1 angle brackets
factor: for R for s for B for
Kax (f+34)/9 1,82 - -
Kiat - 1,00 - -
E19/3 connection with 2 angle brackets
factor: fork |for s | for Fys, boit1 for Fus, boit 2
Kax 0,99 0,91 - N
Kiat - 0,50 - -

For each bolt it’s needed to checRuoitd jatera X 1at K F.d ; Roota,axia ax X Fa; and also the combination
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Table D2-5 E19/3i Post to rigid support connection

Column to rigid support connection Modified characteristic capacity per
Nailing 12+1 bolt (fig. D42-2 E) connection (kN)
1 angle bracket per connection 2 angle brackets per connection
Load
duration Rl,k | Rgvk = R3,k Rl,k | Rz,k = Rg'k
Connector nail according to ETA-04/0013: Connector nail according to ETA-04/0013:
4,0x35 4,0x60 4,0x35 | 4,0x60 4,0x35 4,0x60 4,0x35 4,0%x60
min of :
P 176/f 1,7 3,2 6,0 11,5 35 6,4

65,6/(f+18)

min of :

L 20,6/ f 2,0 3,7 7,0 13,4 4,1 7.5
65,6/(f+18)

min of : min of :

M 236/f |e56/(f+18)| 2,3 4,3 8,0 15,4 4,7 8,6

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

min of :

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

min of :

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

fin mm

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

Requirement for the bolissee declaration under table D42



Page245of 320 of European Tdmical Assessmemin. ETA06/0106 issued or2016012-06
Annex D431 ADR6090

Product Name

Alternative name

Product Name

UK France Denmark Germany
ADRG6090 -- - -- -
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Figure D4-1: ADR6090
Material :

Standard material: S250GD + Z275 according to EN 10346
Or stainless steel according to claust I

Nail pattern:
L ] L]
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Figure D432: ADR6090 nail pattern
AT Beam tobeam connection
B i Beam to rigid support connection
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Modified characteristic capacities

Table D8-1 ADRG6090- timberto timber connection
Beam to beam connection Modified characteristic capacity per
Nailing 3+3 (fig. D43-2 A) connection (kN)
1 angle bracket per connection 2 angle brackets per connection
Load
duration Rk I Rok = Rak Rk I Rok = Rak
Connector nail according to ETA-04/0013: Connector nail according to ETA-04/0013;
4,0x40 4,0x60 4,0x40 | 4,0x60 | 4,0x40 | 4,0x60 | 4,0x40 | 4,0x60
23/ (f+28) 23/ (f+28)
P max max / / 1,8 2,7 / /
20/ (f+50) 32/ (f+50)
23/ (f+28) 23/ (f+28)
L max max / / 2,0 3,0 / /
22/ (f+50) 37/ (f+50)
23/ (f+28)
M max 23/ (f+28) / / 2,3 3,2 / /
26/ (f+50)
23/ (f+28)
S max 23/ (f+28) / / 2,6 3,4 / /
29/ (f+50)
23/ (f+28)
| max 23/ (f+28) / / 2,9 3,8 / /
35/ (f+50)

fin mm
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Table D4-2

ADRG6090- beam to rigid support connectionl and 2angle bracket

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

characteristic capacity per connection (kN)

1 angle bracket per
connection

2 angle bracket per
connection

Rik

Rik

Fastened on a

CNAA4,0 x 40 and 4,0x60

CNAA4,0 x 40 and 4,0x60

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

fin mm

For each bolt it's needed to checlRyoitd,axiarK ax X Fa




Page248 of 320 of European Tdumical Assessmemin. ETA06/0106 issued or2016012-06
Annex D441 ADR6035

Product Name:

Alternative name

Product Name

UK France Denmark Germany
ADR6035 - - - -
Drawing:
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Figure D4-1: ADR6035
Material :

Standard material : S250GD + Z275 according to EN 10346
Or stainless steel according to clausg Il

Nail pattern:

FigureD44-2 : ADR6090 nail pattern
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Characteristic capacities

Table D4-1 ADRG6@51 steel strapo rigid supportconnection

Modified characteristic
capacity per connection

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

Leigth weight concrete

or masonry structure 4,0 / Kmod

for bolt: factor Kkax 2,2

For each bolt it's needed to checlRyoit,d,axiadK axX Fd
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Annex D451 ABAI105

Product Name

Alternative name
ProductName
UK France Denmark Germany
ABAI105 - - - -
Drawing: ’(LT
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Figure D&-1: ABAI105
Material :

S250GD + 2275 according to EN 10346
Polyurethane Sylomer SR220
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Nail pattern:

Figure D452. ABAI105 nail pattern
8 x CNA4,0x60 (or CSA5,0x50) to wall
3 x SDS25600 to floor

Characteristic capacities

Table D4&-1 ABAI105i CLT wall to floor connection; characteristic values

Table D&-2 ABAI105i CLT wall to floor connectionyltimate limitstatevalues

Ultimate limit state values shall onlglused under rare disaster situations, e.g. disproportionate collapse, vehicle impe
etcéTo evaluat e t he, thesipnnmoeutus ford takdeiBdl gdn hecusedthe nt s









































































































































































































