ETA-Danmark A/S
Kollegievej 6

DK-2920 Charlottenlund

Tel. +45 72 24 59 00

Fax +45 72 24 59 04
Internet www.etadanmark.dk

Authorised and notified according to DANMARK
Article 10 of the Council Directive
89/106/EEC of 21 December 1988 on
the approximation of laws, regulations
and administrative provisions of
Member States relating to construction
products

MEMBER OF EOTA

European Technical Approval ETA-10/0440

This ETA replaces the previous ETA with the same number and validity from 2011-01-31 to 2016-01-31

Trade name: Simpson Strong-Tie Roof Connectors

Holder of approval: SIMPSON STRONG-TIE A/S
Hedegaardsvej 4 — 11, Boulstrup
DK-8300 Odder
Tel. +45 87 81 74 00
Fax +45 87 81 74 09

Internet www.strongtie.dk

Generic type and use of con- Three-dimensional nailing plate (timber-to-timber/timber-

struction product: to-concrete/timber to steel wind bracing)
Valid from: 2013-05-28
to: 2018-05-28
; . Simpson Simpson Simpson Simpson Simpson
Manacuiring plant. Strong-Tie  Strong-Tie Strong-Tie Strong-Tie Strong-Tie
A/S 5151 2600 ZAC des Winchester
Hedegaards S. Airport Internation Quatre Road
vej 4-11, Way al Street Chemins  Cardinal
Boulstrup Stockton Columbus, 85400 Point
8300 Odder CA 95206 OH 43228 Sainte Tamworth
Denmark USA USA Gemme La Staffordshire
Plaine B78 3HG
France United
Kingdom

This European  Technical 56 pages including 3 annexes which form an integral part
Approval contains: of the document

European Organisation for Technical Approvals

Europeeisk Organisation for Tekniske Godkendelser




Table with the product names and alternative ndoradifferent countries

Page 2 of 56 of European Technical Approval no. ED0440

Product name

DK

Alternative name

F

UK

BNSP25

TF/27025

BNSP40

TF/27040

BNSP60

TF/27060

BNSP80

BNSP25B

BNSP40/60B

BNKK25

BNKK25-14

BNKK40/60

BNKK40/60-14

FMBS

FMB

BNK25

BNK25-14

BNK40/60

BNF25

BNF25-14

BNF40

BNF40-14

BNG25

BNG25-14

BNG60

BNG60-14

BNU25

BNU25-14

BNU40

BNU40-14

BNU25T

DAB73T

DAB22

DLV

DLVS73

CST

BNW1

BNW2

BNWA

BNWM12

BNWM16




Page 3 of 56 of European Technical Approval no. ED0440

| LEGAL BASIS AND GENERAL CONDITIONS . ....ceie e 6
I SPECIAL CONDITIONS OF THE EUROPEAN TECHNICAL APPROV AL.....ccccciiiiiiiiiiiiee 1.
1 DEFINITION OF PRODUCT AND INTENDED USE .....ittittititiitietieettieeeteeeeeeeeeeeeeeeeeaeaaeaeeaeeeeeeeteeeeeeeeeeeeeeeeeeeeeeeeeaeeeeees 7
DEfiNitioN Of tNE PIrOUUCT..........ocueee ettt e st e s be e e e teeaeesbesteeseesbesaeentesneennestesneenns 7
E 1= g0 L= IS = SR 7
ASSUME WOTKING 1.ttt et a et e st e e s e st e sre e tesaeensesteaaeentesteentesteeseesesnnennas 7
2 CHARACTERISTICS OF PRODUCT AND ASSESSMENT. ...uuiiiietiaaeaaaeeaaeeaaaaaaa e e e e e e aaeaaaaaasaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaeess 8.
Safety prinCiples and Partial TACLOIS..........cciiiiiiiice et e b e s e e e e s reeaeestesreeneesreeneenes 9
2.1 Mechanical resistance and StAbIliTY........ccueiur i i e e r e reere s 9
2.7 Related aspects Of SErVICEADIITY .......cciiieeiecece et e e e st e s reetesreeneeneesneennas 10
2.7.1 Corrosion protection iN SEIVICE ClaSS 1 ANO.2......cciuuiiiiiiiee ettt e e ser e e e e e e e e e e e e e e e e s aasatbreetaaesessastbaeeeaaeeesaannnnnes 10
2.7.2 Corrosion ProteCtion IN SEIVICE ClASS B ..iiuuiiiiiiiiieei ittt e e e e e e et e e e e e e s sttt r e et e e e e e s as b b eaeeeeaeeeesaastaeraeaeeessansnstreneaaaeeesan 10
3 ATTESTATION OFCONFORMITY AND CEMARKING .. .iiiitieeeteae e ee e e e e e e e e e e e e e eeaaea s e s s e e e e s e aa e e e e e e e e e e aaaeaaeeeaaaaaaeeas 1.1
3.1 Attestation Of CONfOrMITY SYSEEM ........ecuiiiiieieii et se et ae e e st e s re et e s reeaeestesse e sesreensesreeneenns 11
A (= o0 1S ] o] (=SS 11
3.2.1 TASKS Of the MANUTACTUIE ... ettt ettt et e e e e oottt ettt e e e e e e e s e et e et eeeaeaaaaaseeeeeeaaeeesaansnbbeeeeaaaeasaannns 11
RS J720% I == Tox o] Y o (o To [N ox 7o) g o] L1 o RO P TP UPPTRN 11
3.2.1.1 Initial type teStiNG Of the PrOOUCT ettt e oottt e e e e e e e e bbbt e e e e e e e e nneeaeeeeaaeeesannneeeeeeas 11
3.2.2. Tasks Of NOLAIEA DOGIES...... ...ttt e oottt et e e e e e e e e et bttt e e e e e e e e annneeeeaeaeseaansaneeeeeaeeeeeannsneneas 11
3.2.2.1 Initial inspection of the factory and the factomp@UCtion CONIOL...........ooiiiiiiiiiii e 11
GG T O i 17 (o TS 12
4 ASSUMPTIONS UNDER WHICH THE FITNESS OF THE PRODUCT FORETHITENDED USE WAS FAVOURABLY ASSESSEI3
N R Y/ = g U = ot (0 1 T [ 13
A 1 0 = 1 =1 o o TS 13
G B o TT g 1= g = LaTo = (g To I = o7 T O 13
ANNEX A — REVISION HISTORY ..ottt 4.1
ANNEX B - PRODUCT DETAILS AND DEFINITIONS ... ettt 15
TYPICAL INSTALLATION ...ttt et et e ettt e et e oot e e et e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e eaaeaeaeaaaeeaaaaaaaaeaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaas 15
Wind bracing connectors BNF, BNG, BNK placed on the topside of the rafters..........cccccevvvevv s 15
Wind bracing connector BNU placed on the lower side of the rafters.........coocoo e 16
Wind bracing connectors DAB73T and BNUZ5T .........cuoiiiieiiii ettt st sa et sae e ennesneeneenes 17
A0V o o= Yo T o oto) = ox (o) =] N LYY 17
ANChOriNg tO CONCIELE BNGBO .........cceeiiiiieiieiiecieste et sttt e ettt e st e s teeaaesbesreessesbeeraetesaeesesteansessesreensenrennnenes 18
(@0 a1 gTc o (0] 0 1= 11 = 1 18
Connector for Sability Of TrUSSES - CST ......icieiieiieie ettt s ettt e e te s e e e e s beesaesbesreentesreennantesneennas 18
Y 1= N = = 19
PRODUCTION DRAWINGS ...ttt ettt s e e e e e e e e e e e e e e e e e e e e e e e e e e s aa s s s e s s e e e s e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e aaassaa e s aaasaaaaaaaaaaaaaaaaaaaaaaaaeaaaanas 20
TENSION SErAPS ANA COUPIEIS. ...ttt sttt ae et e te e st e eeseeemeesaeeseenseaseemeeseaneeseseeeneeneeseeensenseeneenes 20
BINSP 25 ..ottt ettt ettt ememe s s e skt R LS e e e A AR R R RS e e s AR e AR AR eSS E e e A oA R R Rt R e e s AR st ekt et b s e s s ettt 20.
BINSPAD ...ttt ittt ememe e st e stttk b S e e e e AR R R R RS E oA R A e AR AR RS S e e AR R R Rt RS e s AR h et st b b e s s e st et 20.
BINSPBO ...ttt ettt ememe e s s s st aeb ekt E e e e AR R bR RS e ee s AR R R AR R eSS E e A AR R R AR S e AR s Rt s bbb s s s ettt 20.
BINSPBO ...ttt eeetetetete ettt ememe e s s e st ettt b St e e AR bR R RS e ee s e AR E e AR R A eSS S e e A AR R Rt R S e e AR s bt et b et b s e s s e st b 20,
BINSP25B .....ouitttiiieteseseseseseee e mmemem e a1 s es et s e s et s s e e e e st s R R RS R S 2R AR AR AR R A S et e s s AR AR e e e e e s At s ettt ettt n e s s eneee 0.2
BINSPAOBOB ......vviiiiieiseseseteeeteteaeanasseseseseseeese e st e s s e e eseseseees et e s e ee s e s es e s e R e R e R e A eSS oS e s e e s s eEeE s AR eSS e s E Rt s stk b s e e st et enen 20
FIMBS <.ttt tetete ettt etttk et s A ARk A £ S £ £ e AR R AR R A £ eSS e A AR R AR R A eSS e e Ae AR A e AR Rt st s s e et st s s s e s 21
FIMIB .ottt ettt ettt emem st et e et e £ £ e A s s R s R AR S e ee SRR AR R AR eSS S e e Ao E R R AR eSS e AR R R bbbkttt n s et s eens 21
BF25MB (ClIPS 23) .veveveueueteteteteieteeeseseeeeseseseseseeesesetetes et s e e sesesesesesesesse e s e s eseses et e b e s e e s e s e s s e s s e s e s e AR R st e s s s s st ettt et s s e s 22
BFA0BOMS (ClIPS 20) ...vvvttteieieseseseiememscsesetetetesesssss st sasesesesesesesesesessesesesesesesesseses s e sesesesese s s e s s s ee e mnses b e s b et bt s e s e s st eeetens 22
BNKK25 / BNKK25-14 .......oiiiiieititeieie et seessesteteteteses et se e eseseassese st et s e s seseseseses e s a5 s e s e e s et e s es e s e s bbb s s e e seset e bbb s et s e e s esesesesenens 22
BNKKA0/B0 / BNKKAD/BO-14 ........cuuiuiutitsimemeseetetetetesesesesesesssesesesesss et saseseteseses et esee e esesesesesese s e s b et s e s e s eseae st st es e e seseses et aeseas 22
YT I T e T o] =1 (=SSR 23
BINK25 / BNK25-14 . ....ooiceieteeeeeetetete s amme st e ae ettt es s e et e e s e e e e e e s e es e e e e e e e e e £ e £ e £ £ e A2 s 2R e A e e e e b e b e s et e meseE e e e e e s e b et ettt esee et s enens 23
BINKZO/BO ...ttt sttt et e 28 a8 28 e e 2 e o2 o8 E SRR e R e R R R R £ £ £ AR SRR AR ettt AR R R ettt et s e s nen e 32
T I 1 0 o] = =-SJ P RSRTRRN
BNF25/ BNF25-14 ....cooiriiiiiciceee
BNF40 / BNF40-14......couruiieririeinn

BNG60 / BNG60-14



Page 4 of 56 of European Technical Approval no. EDA0440

Wind bracing connectors
BINU25 / BNUZ25-14 .......oueuiuiieeieieieststessssessseae s sssse st sss et ss st s s st e et s b8t s e s s bbb bbbttt
BINUZO / BNUAO-14 .....c.cooeveiieieeteiiseeiessese s st ae st sse ettt s a8 b8t bbb bbbttt

BINWIML2 ..ottt st e85ttt
BINWIMLG ...ttt mmee sttt e84k s et s ettt
[ TT=To (o= o = Lot oo 8 (L RSP
BINUZ5T ..ottt ettt et 8 e s8££ R R ARttt
9= 74 PSSP PTTTOTTT
(D]T=To o] = I ol r=Tor K 1o el ] g 10T= ot () SR 29
DAB22 ...ttt aee ettt h SRR RS AR bbbttt 29,

TENSION SErAPS ANA COUPIEIS. ...ttt sttt e e ae et et e e st e eesteemeesaeeseensesseeneesesaeeeeseeeneeneeseeensenseeneenes 32
2N S OO 32
2N S o SO 32
2N S 0 SO 32

oI 1 0 o] =1 -SSP
BNF25 / BNF25-14 .....coovvriierireiiiennn.
BNF40 / BNF40-14 .......ooovverririrnnn.
BNG25 / BNG25-14
BNG60 / BNG60-14

A0V o o= Yo T o o0 0= ox o] = 42
BINU25 / BNUZ25-14 ......cooeueiiieeteieieesetessssesessse s ssese st sse st s et s e st se e es s s e b8 s et s bbb bbbttt 42
BINUZAO / BNUAO-14 ......cooiriuieieeeeiisteiessese s st se st ese et s ettt b8 b8 bbb bbbttt 42
BINW L. ..ottt R st sttt st 42
BINWV2. ...ttt s RS R b A s A bbbttt 43

Wind bracing link set
BNWA ..ot

Diagonal bracing kit
BINUZ5T ...ttt ettt s e84 s st s ks s et sttt 44.
DABTBT ootttk et mmna et s et R SR e AR h ARk SRS h ettt 44.

T U I ee] 00 ot (0] J TP P PSPPSR 44
DLVS oottt nmn R RS R R R R £ AR AR bR R e SR bRttt 44
DLV ettt e R E SRR RS R e R R AR £ttt 45

ANNEX C - CHARACTERISTIC LOAD-CARRYING CAPACITY ... ottt e e a e e 46
DESIGNBASIS = GENERAL .....ttttttttteeee s ittt et e e e e e e s s sttt e e e e e s s s s s bbbt e et e e e e 444 e o s bbbt ettt e e e a2 e 4 aanabe et e e e e e e e e nnab bbb e e e e aeeeenannnnees 46

Srength modification factors for service classes and load-duration Classes.........cooveveeveerien e cciecree e 46

1= 1S SRR 47

(@0 011 0= I 0] o= P 47

LT 1= B o 11111 T S 47

TENSION STRAPS AND COUPLERS. ... .uutttttttteeeessaistttseeeeeeeessaaasssseeeaaesasaanssssssesseeeeessanssssseseeseeaaaasssssseseeeeessnnnnsssssees 48
IMIID ANCHORS. .1ttt ettt e e e e ettt ettt e e+ e ettt et e e 44444 s kbbb ettt e 24444 a R bbb e e e e e e e o s s bbbt ettt e e e e e e e n bbbttt e e e e e e e e e nnneeeee s 50

END ANCHORS TYPEBNF AND BNG ... oottt e e e e e et e e et s e e e et e e e e e e e e e et e e e eaea s 51



Page 5 of 56 of European Technical Approval no. EDA0440

END ANCHORS TYPEBNU .ottt et ermme ettt e et e e et e e e e et e et e e et s e e ea e e ea e e et e e et e e e an e e ea e e et e eeennns 52
BNW CONNECTOR FOR WIND STABILIZATION .. .tttuuuetttttueeetttneaeetiaseseetunsesssnssaeessssnaesessnaeeetaneseeteaeetnersaeen 53
BNG ANCHORS FOR CONNECTIONS TO CONCRETE FOUNDATION. ... ttttuutetettuieeeatneeeessnsessssnnasaesesnnsesesnnneesesnnneereens 54
DIAGONAL BATTEN CONNECTOR ..ttt ttttttuetttttaeetettuaeaeettseeeassassasstsn e aeataneaeetan e aeeta e teeta e teeasasseeesnaeeeetnnaeeeesnnas 54
BATTEN CONNECTORDLY .oii ittt e e e et e et e et e e e e e e e et e e e e e e et e e e e ea e e et e e et e e et e e enn s 55



1)

3)

Page 6 of 56 of European Technical Approval no. EDA0440

LEGAL BASIS AND GENERAL
CONDITIONS

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

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

— Bekendtggrelse 559 af 27-06-1994 (aflgser
bekendtgarelse 480 af 25-06-1991) om
ikrafttreeden af EF direktiv af 21. december
1988 om indbyrdes tilneermelse af
medlemsstaternes love og administrative
bestemmelser om byggevarer.

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

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

ETA-Danmark A/S is authorized to check whet-
her the provisions of this European Technical
Approval are met. Checking may take place in
the manufacturing plant. Nevertheless, the
responsibility for the conformity of the products

to the European Technical Approval and for their
fitness for the intended use remains with the
holder of the European Technical Approval.

This European Technical Approval is not to be
transferred to manufacturers or agents of manu-
facturers other than those indicated on page 1, or
manufacturing plants other than those indicated
on page 1 of this European Technical Approval.

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

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

This European Technical Approval is issued by
ETA-Danmark A/S in Danish.
This version corresponds fully to the version
circulated within EOTA. Translations into other
languages have to be designated as such.

Official Journal of the European Communiti€sLM0, 11 Feb 1989, p 12.
Official Journal of the European Communiti¢sli220, 30 Aug 1993, p 1.
Official Journal of the European Communiti€SINL7, 20 Jan 1994, p 34.
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Il SPECIAL CONDITIONS OF THE

EUROPEAN TECHNICAL APPROVAL

1  Definition of product and intended use

Definition of the product

The connectors are one piece, non
They are intended for timber-to-timber, steel-toest
timber-to-concrete, steel-to-concrete or timbestEel
connections fastened by a range of nails, screwveeld or
bolts.

Most of the connectors are made from pre-galvarszeel
Grade S 250 GD + min. Z275 according to EN 103468 wi
tolerances according to EN 10143.

The connectors can also be produced from staistes$
number 1.4401 or number 1.4404 according to EN 8008
2 or a stainless steel with a minimum character32%
yield stress of 240 MPa, a minimum 1,0% yield strefs
270 MPa and a minimum ultimate tensile strengtb3tf
MPa. Tolerances are according to EN ISO 9445,

Dimensions, hole positions and typical installasicare
shown in Annex A.

Intended use

The connectors are intended for use in making wind
bracing connections in load bearing structurescally as

a connection in stabilizing structures between tiwier
members or between a timber member and a conarete
steel member, where requirements for
resistance and stability and safety in use in ¢éinse of the
Essential Requirements 1 and 4 of Council Directive
89/106/EEC shall be fulfilled.

The wood members can be of solid timber, gluediated
timber and similar glued members, or wood-base
structural members with a characteristic densaynf290
kg/n® to 420 kg/m.

d

This requirement to the material of the wood merslean

be fulfilled by using the following materials:

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

Glued members of timber classified to C14 — C40
according to EN338 / EN14081 when structural
adhesives are used.

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

Solid Wood Panels, SWP according to EN 13353.
Laminated Veneer Lumber LVL according to EN

14374.

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

mechanical

nical Approval no. HD£0440

Plywood according to EN 636
» Oriented Strand Board, OSB according to EN 300.
Annex C states the load-carrying capacities of the
connections for a characteristic density of 350rkg/

For timber or wood based material with a lower
characteristic density than 350 kd/me load-carrying

_welded connector§apadties shall be reduced by thgdactor:

0,5
= P
dens 350
Where pi is the characteristic density of the timber in
kg/n.

The design of the connections shall be in accorelaritt
Eurocode 5 or a similar national Timber Code. Tio®dv
members shall have a thickness which is larger than
penetration depth of the nails or screws into tleenivers
and shall also fulfill the minimum sizes mentioriedhe
tables of Annex C.

The connectors are primarily for use in timber cnees
subject to the dry, internal conditions definedseyvice
class 1 and 2 of Eurocode 5 and for connectiongsuto
static or quasi-static loading.

The connectors can also be used in outdoor timber
structures, service class 3, when a corrosion gtiotein
accordance with Eurocode 5 is applied, or whemlsss
steel as specified under “Definition of the prodistised.

ssumed working life

he assumed intended working life of the angle hetsc
for the intended use is 50 years, provided thay tre
subject to appropriate use and maintenance.

The information on the working life should not legarded

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

the real working life may be, in normal use corufi§,
considerably longer without major degradation dffer

the essential requirements.
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2  Characteristics of product and assessment

ETAG

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

*) See page 9 of this ETA

**) In accordance with http://europa.eu.int-/comntérprise/construction/internal/dangsub/dangmaim.hit addition to the specific clauses relating smgerous

substances contained in this European Technicalo¥ph there may be other requirements applicabllee products falling within its scope (e.g. ti@osed European
legislation and national laws, regulations and aitrative provisions). In order to meet the primns of the EU Construction Products Directivestheequirements need
also to be complied with, when and where they apply
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Safety principles and partial factors 2.1 Mechanical resistance and stability

The characteristic load-carrying capacities havenbe

calculated considering different ratios betweenphsial See annex C for load-duration modification of the

factors for timber connections, steel cross sestiand  characteristic load-carrying capacity in servieessll and 2

bolt/anchor in concrete. and service class 3 and determination of the design
capacities.

According to clause 6.3.5 of EN 1990 (Eurocode sifaf

structural design) the characteristic resistancstfoctural ~ The characteristic capacities of the connectors are

members that comprise more than one material atiing determined by calculation assisted by testing asrieed

association should be calculated as in the EOTA Guideline 015 clause 5.1.2. The capgit
1 y should be used for designs in accordance with Bai®8&
Ry =—— Ry X 15 Xy sy Znl-a, or a similar national Timber Code.
M 1 Vi

The connector can be installed using differentimgil

wherey,, ,is the global partial factor for material 1 (inghi ~patterns. The nailing pattern for each connector is
case wood)y,, is the partial factor on the material 1 and described and shown in Annex A and the charadterist

. . . load carrying capacity is stated in Annex C.
Ym; are material partial factors for the other materiaé.

the calculations are made with material parametersNo performance has been determined in relationdtliy
modified by multiplication by of a joint under cyclic testing. The contribution the
Kood = Vim1/Vini performance of structures in seismic zones, thezefas
not been assessed.

The characteristic load-carrying capacities far@nection
between timber and steel have been calculateddmmirgj
a ratio between the partial factor for timber cartioes and
steel cross sections:

k. =118  (EC5 Kk, =

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

the serviceability limit state.

130 =118) Fasteners in Connectors

110 Connector nails and screws in accordance with ETA-

The characteristic load-carrying capacities faranection  04/0013

between steel and concrete have been calculate@he load bearing capacities of most of the conmsttave
considering a ratio between the partial factor tgel  been determined based on the use of Connector nails
connections and partial factor of the bolt/anctarthe CNA4,0x40 or CNA4,0x50 in accordance with ETA-

actual load: 04/0013. Further, Connector screws CSA 4,0x30 daugr

UPAT: to EN 14592 are used. It is allowed to use Conmecto

Fac K4 =075 (gcs: k. = 135_ 075) screws CSA_5,0x35, CSA5,0x40 or CSA5,0x50 or
Connector nails CNA4,2x35, CNA4,2x50 or CNA4,2x60

Fao K4 =108 _ _135_ in accordance with ETA-04/0013 with the same otebet

= mod (Ecs: Ko 125 108) performance than the CNA 4,0 mm connector nails and

still achieve the same load-bearing capacity of the

BoAX connection.

Fac  Kpog = 075 Lk, =0
v T (ECS: Ky = 18 075) Threaded nails in accordance with EN 14592

Foe k . =09 ( 135 ) The design model also allows the use of threadésl ina
at: - Tod T EC5! Kooy 15 09 accordance with EN 14592 with a diameter in thgez8)1
— 4,2 mm and a minimum length of 35 mm, assuming a

For kg the factor stated above the characteristic load-Nick steel plat when calculating the lateral riagd-

carrying capacities stated in Annex B are validtfansafe bearing capacity. If no cal_culanons are made actoh -
side). factor equal to the ratio between the characteristi

withdrawal capacity of the actual used threadeldanai the
characteristic withdrawal capacity of the correspog
connector nail according to table 4.1 in ETA-04/804
applicable for all load bearing capacities of tharection.

For kna< the factor stated above the load-carrying
capacities stated in Annex C have to be multipbgcda
factor
- kmodi

actual factor stated above

safe
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Other fasteners

The load bearing capacities of the connector DL¥/lbeen
determined based on the use of 3,1 mm and 3,4 mm
smooth shank nails according to EN 14592.

M12 bolts are used to fasten the connectors tdirfizer
members. The bolts are in accordance with EN 14592
an ultimate strength of 800 MPa.

@12 and @20 dowels are used to connect the stesl pa
The dowels are in accordance with EN 14592 witlelly
strength of 235 MPa and an ultimate strength ofl26@.

Further, for some BNG connectors, anchor bolts are
assumed as fasteners to a concrete structure.uebr s
connectors it is stated at the tables with loadyozgy
capacities (Annex C) which characteristic capagitieat
have been assumed for the bolt connection. Bolts as
fasteners to a steel structure with at least thmesa
capacities can also be used.

Stainless steel

For connectors produced from stainless steel number
1.4401 or number 1.4404 according to EN 10088-25200
the characteristic load carrying capacities foviserclass 1
and 2 can be considered as the same as thoseheuhiis
this document subject to the use of stainless CNA
connector nails covered by the ETA-04/0013 or tdam
threaded nails in accordance to the standard EN2145
respecting the rules given in the paragraph "fastn
above. When using stainless screws, the chardictéoid
carrying capacities can be considered as the saithese
published in this document for connector nails cetdy

the ETA-04/0013 subject to the lateral and withddaw
capacities of the stainless screws are at leasi égthose

of CNA connector nails covered by the ETA-04/0013.

2.7 Related aspects of serviceability

2.7.1 Corrosion protection in service class 1 and 2.

In accordance with ETAG 015 shall the connectorehav
zinc coating weight of min. Z275. The steel emptbi®
S250 GD with min. Z275 according to EN 10346.

2.7.2 Corrosion protection in service class 3.

In accordance with Eurocode 5 connectors withckitigss

up to 3 mm shall be made from stainless steel. Ections
with a thickness from 3 to 5 mm can be made from
stainless steel or from S250 GD with min. Z 350ading

to EN 10346.
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3 Attestation  of and

CE marking

Conformity

3.1 Attestation of Conformity system

The system of attestation of conformity is 2+ diesat in
Council Directive 89/106/EEC (Construction Products
Directive) Annex llI.

a) Tasks for the manufacturer:
Q) Factory production control,
(2) Initial type testing of the product,

b) Tasks for the notified body:

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

3.2 Responsibilities

3.2.1 Tasks of the manufacturer
3.2.1.1 Factory production control

The manufacturer has a factory production conisiesn

in the plant and exercises permanent internal obofr
production. All the elements, requirements and igions
adopted by the manufacturer are documented in a
systematic manner in the form of written policiesl a
procedures. This production control system ensiinas

the product is in conformity with the European Tichl
Approval.

The manufacturer shall only use raw materials sagpl
with the relevant inspection documents as laid down
the control plah The incoming raw materials shall be
subject to controls and tests by the manufactuséarb
acceptance. Check of materials, such as sheet stetil
include control of the inspection documents presgthy
suppliers (comparison with nominal values) by wemnij
dimension and determining material properties, e.qg.
chemical composition, mechanical properties and zin
coating thickness.

The manufactured components are checked visually an
for dimensions.

1 The control plan has been deposited at the E@iAriark A/S
and is only made available to the approved bodiasved in
the conformity attestation procedure.

The control plan, which is part of the technical
documentation of this European Technical Approval,
includes details of the extent, nature and frequeric
testing and controls to be performed within thedac
production control and has been agreed between the
approval holder and ETA-Danmark A/S.

The results of factory production control are rdearand
evaluated. The records include at least the foligwi
information:

— Designation of the product, basic material and
components;

— Type of control or testing;

— Date of manufacture of the product and date of
testing of the product or basic material and
components;

— Result of control and testing and, if appropriate,
comparison with requirements;

— Signature of person responsible for factory
production control.

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

3.2.1.1 Initial typetesting of the product

For initial type testing the results of the tegd@rmed as
part of the assessment for the European Technical
Approval shall be used unless there are changé®in
production line or plant. In such cases the necgssa
initial type testing has to be agreed between ETA-
Danmark A/S and the notified body

3.2.2. Tasks of notified bodies

3.2.2.1 Initial inspection of the factory and the factory
production control

The approved body should ascertain that, in acooala
with the control plan, the factory, in particulhetstaff
and equipment, and the factory production conts,
suitable to ensure a continuous and orderly maturfag
of the connectors with the specifications givepant 2.
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3.2.2.2 Continuous surveillance

The approved body shall visit the factory at |éaste a
year for routine inspections. It shall be verifibt the
system of factory production control and the spedif
manufacturing processes are maintained, takinguatco
of the control plan.

The results of product certification and continuous
surveillance shall be made available on demandéy t
certification body to ETA-Danmark A/S. Where the
provisions of the European Technical Approval drel t
control plan are no longer fulfilled, the certifieaof
conformity shall be withdrawn by the approved body.

3.3 CE marking
The CE marking shall be affixed on each packaging o
connectors. The initials "CE" shall be accompabigethe
following information:
— Name or identifying mark of the manufacturer
— The last two digits of the year in which the
marking was affixed
— Number of the EC certificate of conformity
— Number of the ETA Guideline (ETAG no. 015)
— Number of the European Technical Approval
— Name and size of product
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4 Assumptions under which the fitness of
the product for the intended use was fa-
vourably assessed

4.1 Manufacturing

The connectors are manufactured in accordancehéth
provisions of the European Technical Approval usirey
automated manufacturing process as identified duinie
inspection of the plant by ETA-Danmark A/S and the
approved body and laid down in the technical
documentation.

4.2 Installation

The pattern of nails, screws or bolts used shalabe
defined in Annex A and Annex B.

4.3 Maintenance and repair

Maintenance is not required during the assumed diete

working life.
Should repair prove necessary, it is normal toaepthe
connector. /
,/"\\ //
(|
\ ‘ 'h’ V 1 _—-\/
| Wi

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

Madifications and additions to the previous ETAQ440 valid from 2011-01-31 to 2016-01-31

Page Modification
8 Steel-to-concrete added
20 Update of production drawings
21 Addition of production drawing FMBS
21 Addition of production drawing FMB
22 Addition of production drawing BF25M5, BF4060MBINKK25-14, BNKK40/60-14
23 Addition of production drawing BNK25-14
24 Addition of production drawing BNF25-14, BNF48-1
25 Addition of production drawing BNG25-14, BNG68-1
26 Addition of production drawing BNU25-14, BNU4@-1
31 Addition of production drawing CST
32-42 Addition of fastener pattern
41 Number of nail corrected to 13
48 Update and additions to Table 1
49 Update and additions to Table 2
50 Update and additions to Table 3
51 Update and additions to Table 4
52 Update and additions to Table 5
54 Update and additions to Table 7
56 Addition of Table 9
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Annex B - Product details and definitions

Typical installation

Typically the connectors are used in a stabiliztgcture between two timber members. The conneet@ used in
combination with steel bracing straps or diagorzidns.

The distance from the centre of the holes in wiiiehsteel bracing straps are fastened to the ctmseo the end of the
steel bracing strap shall be minimum 3d=15 mm.

Examples of connections between a bracing stragitendonnectors
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Wind bracing connector BNU placed on the lower sidef the rafters

Examples of connections between a bracing straghandonnectors
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Wind bracing connectors DAB73T and BNU25T
Wind bracing connector DAB73T fastened to a diajbattien and wind bracing connector BNU25T fastendithe with
the under side of the rafter

Wind bracing connector BNW
The BNW connectors are placed in a milled recedsastened with dowels.
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Anchoring to concrete BNG60

Connection of Battens

-

==

// Min. 60 - max. 150 mm
/

T ,Aﬁéa
///;///z Rafter

DLVS

DAB22

Connector for Stability of Trusses - CST

CST
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Fasteners

Connector nails and Nail and screw size Finish
Screws
According to ETA- Diameter Length
04/0013 [mm] [mm]
Connector nail 3,1 40 Electroplated zin¢
Connector nalil 4,0 35-60 Electroplated zin
Connector screw 5,0 35-50 Electroplated zin
Connector nalil 4,2 35 -60 Electroplated zin

()o(')

Nails and screws

Nail and screw size

Finish

O O O

According to EN Diameter Length
14592 [mm] [mm]
Smooth shank nail 3,1 - Electroplated zin
Smooth shank nail 3,4 - Electroplated zin
Connector screw 4.0 30 Electroplated zin
Bolt type Bolt size Finish
Diameter Length
[mm] [mm]
Dowel S235JR 12 and 20 - Electro-galvanised
according to
EN10025:2004
Dowel S235JR 8 - Electro-galvanised
according to EN
14592
M5 Bolts 8.8 5,0 12 Electro-galvanised
according to EN 1SO
4017 with nuts
according EN ISO
4032
M12 Bolts 8.8 12 - See specification
according to EN from manufacturer
14592
UPAT UKA 3 EAP 12 - See specification
M12 anchor from manufacturer
according to ETA-
06/0132
BoAX-Il M12 12 - Electroplated zinc
according to ETA-
08/0276
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Production drawings
General note: Regarding the size of the hole ferdibwl e.g. “@21/g15” — the last digit “@15” refe¢o the system “-14"

Tension straps and couplers

Electro-galvanized threaded rod with right and tlefead S355J2G3C+C according to EN 10278.
Electro-galvanized dowels 11 S Mn 30 accordingtb1D277.

2,0 mm pre-galvanized steel S250GD + 2275 accorttirig\ 10346 with tolerances according to EN 10143.

BNSP25
265-305
4% “f' 28 28
. .
AR T [een) o %@%{
@5 265
M10
BNSP40
L 300 - 350 i}
B 1 315,315
[¢] o IJ‘ T T i_1 S S E‘[
31 P T [ D B N 40 %% _ m
? |9 1] | T o [ ¢
M12
BNSP60
v 300-350 ,
; ! 31, 31

— =

g 3 4 *

’ 300 - 360
T ? 31,31
T &
1Y & & ' i t ' < © _
40 < 1 ' T <
< n ) 4 n @ & 3
+ no( o b o & 5| _
40 xcs @ oot ! <
L [© L L 1%
@21 @5
M16
BNSP25B
265 - 305

‘ 34 24 28 28

30] 1] (38§ | ] ) s %@@Eﬁﬂ
oos)  Logs o125

M10

350 - 400

‘ , 60 40} 31,31

E:3
401 ‘: o ] 13060 m:f,
+ 30

\@ M @21/

M16




Page 21 of 56 of European Technical Approval noA#0/0440

FMBS
25
65 ;
25,5 >
iiin
[e¢]
3
~ M12x80
&
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&
@
-
65
FMB

118
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BF25MS5 (Clips 23)

M5 Wing nut

@ QD sz
1y

Base plate

BF4060MS5 (Clips 20)

M5 Wing nut

Qg @ M5x12
Indn

Base plate

BNKK25 / BNKK25-14

125
24 51 20 20 10

&)

—
212,5/915 25

36
18 , 18

40 67 20, 20 10

o/t

30

60
30
O
/‘>
o o o
o
10

221/915 a5

Il
2 |2
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Mid anchor plates
Pre-galvanized steel S250GD + Z275 according tdlBB46 with tolerances according to EN 10143.

BNK25 / BNK25-14

n 2
~ *H-*
°
°
° o ™
§ o 24
& ° (-4
*' 98 212,5/915
83 © 34 0
\) 102 ° To
\ o
87 26
24 152 24
200
BNK40/60
133.5 23
b E
[ [}
@) A
o]
[V}
O O R
o
[V}
o |
o O
» {425 ey
o (@]
El 1325 25
O O
147.5 -
y o
137.5 18 %
A
O O
O
1425
40 210




End anchor plates

Pre-galvanized steel S250GD + Z275 according tdlBB46 with tolerances according to EN 10143.

BNF25 / BNF25-14

128

20.5

)
B
o

22

221
216

912,5/g15

178

41

[ 128

BNF40 / BNF40-14

17515 |15

20 , 20 10

261
o
(
a

221/915

249

)
‘15

198

=

289
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[
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BNG25 / BNG25-14
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205 17 134
I I 3
S B 9
[
O -
N
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N
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N
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Wind bracing connectors
Pre-galvanized steel S250GD + Z275 according tdlBB46 with tolerances according to EN 10143.
Electro-galvanized dowels 95Mn 28K according to [L651.

BNU25/ BNU25-14

290

50 239

50.2
N
Y

212,5/915

©
©
E e}
< o
©
3 o
@]
Y g4
© ° 24
[o]
® o
3
Q
3
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LL & 33
BNUA40 / BNU40-14
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T o J |
° \%
o
o
ITe) o
© o
™
— o
o
Y 9
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oy Y] ° 24 § ®
o — ™
= 221/215 ° o
n
™ S o
s o
o
86 L 2895 °
o
\éjg/ N 150.2 30.7 °
I . | . o
"/\a
—_— " 1
<
I
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BNW1
45 3120/(3
5 s
30,3 = Q9
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O G =P
0
3 © Y
A Q Q 285 & i a
Sl
a0 O
= o o o o O = =
— e stkol”/ = ]
e 9 @
0 ol o © o 0
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Wind bracing link set

Electro-galvanized threaded rod with right and flefead S355J2G3C+C according to EN 10278.
Electro-galvanized dowels 11 S Mn 30 accordingkb1277.

2,0 mm pre-galvanized steel S250GD + 2275 accortirig\ 10346 with tolerances according to EN 10143.

BNWA
165

[¢]
60
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Tie rods
Electro-galvanized threaded rod with right and tlefead S355J2G3C+C according to EN 10278.
Electro-galvanized nut with internal thread 11S BMaccording to EN10277.

BNWM12
80 20
. ﬂ = £%
\ ===
Shit A—A 29150
‘ \ M1
§> \
a Y X AV /]
16%@ ol
M16
BNWM 16
80 0
A A
——= Lo¥
o)
Snit A-A 120
M6 M16
J@ 74 A7 71
165

Diagonal bracing kit
Pre-galvanized steel S250GD + Z275 according tdlBBU6 with tolerances according to EN 10143.

BNU25T

239

10 10 10 10 10 10 10
1918118118 118 118 118118 | .8

B B 5 6
] luyl‘l’ R i 70,
¥ oSl o¢
2195 °
; s
a0 o | I
Q) X
o ° 9
11
au I
QL 2875 J
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DAB73T
~11 4 5

[ Cd j 2 y
© ) ™ 50 \ N
T & =
NS ;ﬂQJ@4 212,53 N

L, T/ 7

-y ]

18 | 28.5
10

QU
~— —|
L o O ™)

/1

5,

Diagonal bracing connector
Pre-galvanized steel S250GD + Z275 according tdlBB46 with tolerances according to EN 10143.

DAB22
356

178 ‘
o 2
mk 8x15.5 7.5 -

WA,
O 0 © o " o © o ©
50 o o C& aJ o O o
o4

)

38
38

% T‘O O O O o O O O O ({wg © )

o( 63 11x20

~—

@4 mm holes marked with a blue circle refers torthiling pattern. Marked holes is to be used wig8anm batten, all
holes is to be used with bigger battens.
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Batten connectors
Pre-galvanized steel S250GD + Z275 according tdlBB46 with tolerances according to EN 10143.

DLVS
86 .
. )
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25‘[ é __ ] ; "0 4,1
N 50 . 36 :| 6 25
1,2 [ F T . "[
18 941 556" 0|
85 < 73
“ e ¢
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¢
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F
1
0.5

A B
Height Width
[mm] [mm]
DLV 40-50 50-102
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Connector for Stability of Trusses
CsT

2 mm thick pre-galvanised steel S250GD + Z (min2)2xccording to EN 10346:2009 with tolerances atiogrto EN
10143:2006.
2 mm thick Stainless steel: 1.4401 and/or 1.44@éraking to EN 10088:2005, or stainless steel asrie=d before.

[FLaT covpoNenT |

48,5 " o o

143] _ 42485 - o
19, ha3
o o
2 $ L L
X ‘f‘] ESE ot
™~
A o o R

(59@15 = )

= _ 2162 O —
11 szas?$
S o)

50 I 50
(e
(8

Y Rt ™ =
= 2 910 - o o ‘

fB
o N
R o o
25 50
100 O
o o
o
Dimensions
. : Holes
Model Dimensions (mm)
number Concrete Supported beams
A B C D support TS .
CST 40 91,2 100| 69,7 2-010 5-@50rl1-J10 5-@5e0015
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Fastener pattern
Tension straps and couplers

BNSP25

O

@)
[

[ ]
OO

|
] 3
1

2+2 M5 bolts or 1+1 Clips 23

= |

2+2 M5 bolts or 1+1

Clips 20

=]

5+5 M5 bolts

BNSP60

[ ] o
O

[ ] @]

L] [ ]
[

[ [ ]
O

[ ] o
[ ]

[ ] O
O

=l

7+7 M5 bolts

BNSP80

"o =

T T

o e o
| |

| |

|

S ot =

@] [ ]

O [ ]

4+4 M5 bolts or 2+2 Clips 20
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; E===
| J | ‘ .>
| I
o ® 0O 1 =
‘ o0 o Og | J | ‘ o
| |

3 M5 bolts + 1 @12 Dowel

BNSP25B

BNSP4060B
SR s ‘>

For 40 mm bracing strap. 5 M5 bolts + 1 @20 dowel

For bracing strap 2,0x40 mm. 2 M5 bolts or 1 CBps+ 1 @20 dowel

.

For 60 mm bracing strap. 7 M5 bolts + 1 @20 dowel

°

For 2,0x25 mm wind bracing strap: 2 M5 bolts orljp£23 + 1 14 dowel
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For 1,5x40 mm wind bracing strap: 2+2 M5 bolts et Clips 20
For 2,0x40 mm wind bracing strap: 2+2 M5 bolts &t Clips 20

For 1,5x40 mm wind bracing strap: 2 M5 bolts orljp£20 + 1 14 dowel
For 2,0x40 mm wind bracing strap: 2 M5 bolts orlib€£20 + 1 g14 dowel

For 0,9x40 mm wind bracing strap: 4+4 M5 bolts 2 Zlips 20
For 3,0x40 mm wind bracing strap: 4+4 M5 bolts 2 Zlips 20
For 2,0x60 mm wind bracing strap: 4+4 M5 bolts 2 Zlips 20
For 2,0x80 mm wind bracing strap: 4+4 M5 bolts 2 Zlips 20

For 0,9x40 mm wind bracing strap: 4 M5 bolts orlipp€£20 + 1 14 dowel
For 3,0x40 mm wind bracing strap: 4 M5 bolts orlp€£20 + 1 g14 dowel
For 2,0x60 mm wind bracing strap: 4 M5 bolts orlipp£20 + 1 14 dowel

For 1,5x40 mm wind bracing strap: 2 M5 bolts orlib£20
For 2,0x40 mm wind bracing strap: 2 M5 bolts orlib£20
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For 0,9x40 mm wind bracing strap: 4 M5 bolts orlp€£20
For 2,0x60 mm wind bracing strap: 4 M5 bolts orlp£20
For 3,0x40 mm wind bracing strap: 4 M5 bolts orlp€£20
For 2,0x80 mm wind bracing strap: 4 M5 bolts orlp£20

BNKK25 / BNKK25-14

. .

For bracing strap 2,0x25 mm For bracing strap &5 m
2 M5 bolts or 1 Clips 23 + 1 @12/@14 dowel 3 Mitbe 1 @12/0314 dowel
BNKK40/60
L S I -
L] L] [ ] O
o .. ® ..
(¢] o
For 40 mm bracing strap. For bracing strap 2,0x#.
5 M5 bolts + 1 @20 dowel 2 M5 bolts or 1 Clips2a @20 dowel

I J
o L]
[ ] o [ ] [ ]
® . ® .
) 0 [ [
6]

For bracing strap 2,0x60 mm and 3,0x40 mm. Famé®bracing strap.
3 M5 bolts + 1 @20 dowel 7 M5 bolts + 1 @20 dowel

For bracing strap 2,0x80 mm
4 M5 bolts + 1 @20 dowel
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BNKK40/60-14

For 2,0x40 mm bracing strap
2 M5 bolts or 1 Clips 20 + 1 @14 dowel

J\
O
[ ] O
o .-
e O
O

For bracing strap 2,0x60 mm and 3,0x40 mm
3 M5 bolts + 1 @14 dowel

For wind bracing strap 0,9x40 mm
4 M5 bolts or 2 Clips 20 + 1 g14 dowel
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Mid anchor plates
BNK25 / BNK25-14

Timber width: 43 Timber width: b74 Timber width: b74
6 CNA3,1x40 connector nails 10 CNA3,1x40 connentuls 16 CNA3,1x40 connector nails
in middle row in outer rows in all rows

BNK40/60 / BNK40/60-14

Timber width: 56 Timber width: B79
5 CNA4,0x| connector nails 8 CNA4,0x| connectails
in middle row in outer rows

Timber width: 79
13 CNA4,0x| connector nails
in all rows
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End anchor plates
BNF25 / BNF25-14

Timber width: 43
10 CNAS3,1x40 connector nails

BNF40 / BNF40-14

Timber width: k45 Timber width: 58
7 CNA4,0xl connector nails 13 CNA4,0x| connectails



Page 39 of 56 of European Technical Approval noA#0/0440

BNG25 / BNG25-14

Timber width: 45
10 CNA3,1x40 connector nails
in face of connector

Oo

Timber width: 50

10+10 CNAS3,1x40 connector nails
in face and edge flap of connector

Timber width: k45
10 CNA3,1x40 connectols
in edge flap of connector

o

-

Timber width: 45
2M12 bolts
in edge flapaoinector
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o

Timber width: 45

2M12 bolts with washer
in edge flap of connector

BNG60 / BNG60-14

Timber width: 58
13 CNA4,0x| connector nails
in face of connector

Timber width: k45
14 CNAA4,0x| conneatails
in edge flap of connector
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Timber width: 58 Timber width: 58
13+14 CNAA4,0x| connector nails 3 M12 bolts
in face and edge flap of connector in edge flapaoinector
O e
e
e
K
/
Timber width: 58 Timber width: k58
3 M12 bolts with washer 2 M12 bolts with washer

in edge flap of connector in edge flap of connecto
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Wind bracing connectors
BNU25 / BNU25-14

Timber width: 45
14+16 CSA4,0x30 connector screws

BNU40 / BNU40-14

Timber width: 45
22+22 CSA4,0x30 connector screws

BNW1

10 &8 dowels
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° ., ©,

10 @8 dowels

Wind bracing link set

BNWA
=7
11 | e
I ® )
N\~ — 7
] .
w)% ) e
| \ °
e 1
7 M5 bolts

The distance from the centre of the holes in witiehsteel bracing straps are fastened to the ctomsdo the end of the
bracing strap shall be minimum 3d=15 mm.
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Diagonal bracing kit
BNU25T

Timber width: 45
14+16 CSA4,0x30 connector screws

DAB73T

Timber width: b=73 mm
10 +2+42 CSA4,0x30 connector screws + 1 M12 bolt

Batten connectors
DLVS

= —

Timber width: b=73 mm
1+2+1 CSA4,0x30 connector screws
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DLV

1+2+1 CNAA4,0xI connector nails or smooth nails 8dn@,4x! (always CNA4,0xl in batten)
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Annex C - Characteristic load-carrying capacity

Design Basis — general

Strength modification factors for service classesral load-duration classes
The design values of the load-carrying capacRigshall be calculated from the characteristic cdjeesd®, for the actual
service class and load-duration class from thewoflg expression:

Rd — kmod[RK
Y

with the material partial coefficienf, for wood connections. The load duration factgyks taken from Eurocode 5 and is
for service classes 1 and 2 given in Table A.

Table A. Factor k.4 for service class 1 and 2

Load duration classes angifactors for service class 1 and 2
P L M S I
Permanent Long term Medium term Short term Insteuas
0,6 0,7 0,8 0,9 1,1

The modified characteristic capacities stated im Amnex B are valid for service class 1 and 2.

In some cases, where the capacity is controlletthdproperties of the steel components only tren@iinfluence of the
load duration, s, shall be taken as 1,0. Such cases are indicat&sitégl” in the heading of the following tables.eTh
material partial factor shall anyhow be taken a&sahe for wood connections.

For Service class 3 load duration factgggHs given in table B.

Table B. Factor Kk, for service class 3

Load duration classes angkfactors for service class 3
P L M S I
Permanent Long term Medium term Short term Insteuas
0,5 0,55 0,65 0,7 0.9

For service class 3 the modified characteristiac#jes can on the safe side be determined by @sieduction factor =
0,78 times the modified characteristic capacitggrvice class 1 and 2. Alternatively the modifibdracteristic capacity for
service class 3 can be determined by using thetiedifactor stated in Table C times the modifiedracteristic capacity in
service class 1 and 2.

Table C. Reduction factor to apply for a servi@ssl3 use (kg ratio)
Reduction factor for service class 3 usg{kactors ratio)
P L M S I
Permanent Long term Medium term Short term Instexdas
0.83 0.78 0.81 0.78 0.81
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Density

The characteristic load-carrying capacities ofdbenections are stated for a characteristic den&Bp0 kg/ni.

For timber or wood based material with a lower abtgristic density than 350 kgfithe load-carrying capacities shall be
reduced by thek.sfactor:

05
kdens :[ pk j
350

Wherep, is the characteristic density of the timber innkg/

Combined forces
A few of the connectors are used in connectiongestdd to combined forces in the principle direcsioFor these

connectors requirements for the combined forcegiasn separately.

Timber splitting

The risk of splitting of the timber or wood shadl valuated for the specific connections. For dmnectors used in lattice
structures for wind stabilization or stabilizatiohcompressed members of the structure the desitdpe @onnection will
typically prevent the splitting of the timber or @ah If this is not the case it shall be checkethieyrules of Eurocode 5 or a
similar national Timber Code that splitting will thaccur.
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Tension straps and couplers

Force direction on tension straps

Force direction on couplers

Table 1. Characteristic tensile capacities of amstraps and couplers. The characteristic capagite controlled only by
the steel components kq,q shall be taken as 1,0.

Tension straps or Dowel | Number of Characteristic
couplers diameter| M5 bolts capacity R

[mm] [KN]

BNSP 25 - 3+3 22,2
BNSP25B 12 3 22,2
BNSP 40 - 5+5 35,7
BNSP 60 - 7T+7 55,6
20 7 46,0

BNSP4060B 0 5 46.0
- 7+7 60,5

BNSP80 50 5 46.0
BNKK25 12 3 27,6
BNKK25-14 14 3 27,9
20 7 46,0

BNKK4060B 50 5 46.0
BNKK40/60-14 14 4 32,2
- 4+4 38,6

FMBS 14 4 35,6
FMB - 4 38,6
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Table 2. Characteristic tensile capacities of mmgitraps and couplers. Further, the necessary emafitiM5 bolts to
achieve at least the tensile strength of the bgastiraps are stated. The characteristic capaaitgesontrolled only by the
steel components $q,,4 shall be taken as 1,0.

Tension straps or Dowel Number of M5 bolts to| Characteristic Corresponding bracing strap
couplers diameter achieve at least the capacity R
[mm] tensile strength as_that Df [kN]
the corresponding
bracing strap
Position of bolts: see
Annex A

BNSP 25 - 2+2 18,6 2,0x25 mm
BNSP25B 12 2 18,6 2,0x25 mm
BNSP 40 - 2+2 18,6 2,0x40 and 1,5x40 mm
BNSP 60 - 3+3 27,9 2,0x60 and 3,0x40 mm

20 2 18,6 2,0x40 and 1,5x40 mm
BNSP4060B 20 3 27,9 2,0x60 and 3,0x40 mm

- 4+4 37,2 2,0x80 mm
BNSP80 20 4 37,2 2,0x80 mm
BNKK25 12 2 18,6 2,0x25 mm
BNKK25-14 14 2 18,6 2,0x25 mm

20 2 18,6 2,0x40 and 1,5x40 mm
BNKK4060B 20 3 27,9 2,0x60 and 3,0x40 mm

20 4 37,2 2,0x80 mm

14 2 18,6 2,0x40 mm
BNKK40/60-14 14 3 27,9 2,0x60 and 3,0x40 mm

14 4 32,2 0,9x40 mm

- 2+2 18,6 2,0x25 and 2,0x40 and 1,5x40 mm

- 3+3 27,9 2,0x60 and 3,0x40 mm
FMBS - 4+4 37,2 0,9x40 and 2,0x80 mm

14 2 18,6 2,0x25 and 2,0x40 and 1,5x40 mm

14 3 27,9 2,0x60 and 3,0x40 mm

14 4 35,6 0,9x40 mm

- 2 18,6 2,0x25 / 2,0x40 / 1,5x40mm
FMB - 3 27,9 2,0x60 and 3,0x40 mm

- 4 37,2 0,9x40 and 2,0x80 mm

To achieve the characteristic capacity for the ingastraps stated in Table 2 a minimum distancksainm from the
M5 bolts to the end of the bracing strap is neagssa
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Mid anchors

Force direction for mid anchor

F
The fastener patterns used for the mid anchors are
* Nails in the middle row
* Nails in both outer rows
* Nails in all rows
see Annex B.

Table 3. Characteristic tensile capacities of michars in KN for a tensile force in one side. Tapacity of the connection
is the minimum value due to the fasteners andtded eespectively. The capacities in the rightnoogtimn are controlled
only by the steel componentsig@q shall be taken as 1,0.

Anchor Nails in Nail type Brmin Angle with battens Steel
60 | 55 | 50 | 45 | 40 | 35 | 30 R,
CNA [mm] Characteristic capacif, [kN] KN
BNK25 / Middle row 3,1x40 43 4,9 5,3 5,8 6,3 6,3 7,5 8,2
BNK25-14 Outer rows 3,1x40 74 7,7 8,3 9,1 10,1 | 11,2 | 11,7 | 13,8 | 12,8
All rows 3,1x40 74 12,6 13,6 149 | 164 | 175 | 19,2 | 22,0
Middle row 4,0 x40 56 6,1 6,6 7,2 7,9 8,6 9,1 8,8
Outer rows 4,0 x40 79 8,5 9,5 10,7 | 120 | 134 | 146 | 139
All rows 4,0 x40 79 14,6 16,1 17,9 | 19,9 | 22,0 | 23,7 | 22,7
BNKA0/60 I"\iiddle row | 4,0x50 | 56 | 7.4 | 80 | 88 | 96 | 104 | 111 | 10,7 | °-®
Outer rows 4,0x50 79 10,3 11,6 13,0 | 145 | 16,2 | 17,7 | 16,9
All rows 4,0x50 79 17,7 19,6 218 | 241 | 26,6 | 28,8 | 27,6
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End anchors type BNF and BNG

Force direction for end anchors

The end anchors can be fastened by nailing ireiteedf the anchor into the top of the timber anid/dre edge flap into the
side of the timber. When nailing into the edge tlaganchor shall always be placed over the timlis.end anchors can
be fastened by bolts in the edge of the anchortird®ide of the timber. In this case shall théhanbe placed either over
the timber or on the side of the timber. The bsktall be installed in the holes farthest away ftombend line of the
anchor. See annex A for the different fasteneepastof the anchors.

Table 4. Characteristic load-carrying capacitiesraf anchors in KN. The capacity of the connedtidine minimum value
due to the fasteners and the steel respectively.capacities in the rightmost column are controtiety by the steel
components sk shall be taken as 1,0.

_ Angle with battens Steel
Nails or bolts Bmin
Anchor mm | 60° | 55° | 00| 4s°| 40°] 359  30{ R,
Pcs Type Due to Fasteners: Characteristic capRgitN] KN
BNF25 / BNF25-14 10 CNA3,1x40 | 43 15,6 16,7 17,8 18,9 21,3 21,6 21,0 12,8
BNF40 / BNF40-14 7 CNA4,0x40 | 45 12,0 13,3 14,3 15,5 17,1 19,0 20,1 | 214
BNF40 / BNF40-14 7 CNA4,0x50 | 48 16,5 18,2 19,7 22,0 24,0 25,6 258 | 214

BNF40 / BNF40-14 6+7 CNA4,0x40 | 58 21,7 | 232 | 244 | 30,2 | 316 | 305 | 27,7 | 214

BNF40 / BNF40-14 6+7 CNA4,0x50 | 58 266 | 26,3 | 244 | 356 | 368 | 351 | 31,7 ] 214

Nails only on face of connector

BNG25 / BNG25-14 10 CNA3,1x40 | 45 153 | 16,2 | 17,3 | 188 | 21,8 | 236 | 252 | 19,2

BNG60 / BNG60-14 2X6 CNA4,0x40 | 58 109 | 238 | 28,7 | 31,1 | 33,7 | 28,2 | 248 | 32,0

BNG60 / BNG60-14 2x6 CNA4,0x50 | 58 109 | 238 | 294 | 319 | 39,6 | 320 | 27,7 | 32,0

Nails only on edge flap of connector

BNG25 / BNG25-14 10 CNA3,1x40 | 45 14,7 | 156 | 16,7 | 181 | 199 | 20,5 | 155 | 19,2

BNG60 / BNG60-14 14 CNA4,0x40 | 45 150 | 195 | 19,7 | 26,8 | 316 | 310 | 247 | 320

BNG60 / BNG60-14 14 CNA4,0x50 | 50 150 | 195 | 19,7 | 26,8 | 316 | 310 | 24,7 | 32,0

Nails on face and edge flap of connector

BNG25/BNG25-14 | 10+10 | CNA3,1x40 | 50 233 | 281 | 32,0 | 351 | 26,8 | 26,3 | 219 | 19,2

BNG60 / BNG60-14 | 2x6+14 | CNA4,0x40 | 58 | 40,8 | 37,7 | 32,2 | 349 | 359 | 36,5 | 344 | 32,0

BNG60 / BNG60-14 | 2x6+14 | CNA4,0x50 | 58 | 44,2 | 398 | 334 | 354 | 364 | 375 | 357 ] 32,0

Connector over the timber with bolts

BNG25 / BNG25-14 M12 bolts 45 8,2 8,6 9,2 100 | 110 | 123 | 141 | 19,2

BNG25 / BNG25-14 M12 bolts 58 105 | 11,1 | 119 | 129 | 14,2 | 159 | 155 | 19,2

BNG60 / BNG60-14 M12 bolts 58 13,1 | 138 | 148 | 160 | 176 | 198 | 22,7 | 32,0

WIWININ

BNG60 / BNG60-14 M12 bolts 75 16,9 | 179 | 191 | 20,7 | 228 | 255 | 293 | 32,0

Connector on the side of the timber with bolts and washers

BNG25 / BNG25-14 M12 bolts 45 8,2 8,6 9,2 10,0 | 110 | 123 | 141 | 19,2

N

BNG25 / BNG25-14 M12 bolts 58 105 | 11,1 | 119 | 129 | 142 | 159 | 18,2 | 19,2

2
BNG60 / BNG60-14 3 M12 bolts 58 11,9 | 125 | 134 | 145 | 16,0 | 157 | 128 | 32,0
BNG60 / BNG60-14 3 M12 bolts 75 119 | 125 | 134 | 145 | 16,0 | 157 | 12,8 | 32,0
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End anchors type BNU

Force direction of end anchor type BNU
bmin

BNU at bulkhead
over facade

BNU at ridge

The BNU anchors are fastened to the timber with £8430 connector screws in all holes.

Force direction of Diagonal bracing kit (BNU25T aD&B73T)

bmin
H

BNU25T at bulkhead
over facade

bmin

BNU25T at ridge

The BNU25T anchors are installed together withR#d373T diagonal bracing connector.

Table 5. Characteristic load-carrying capacitieBNfJ end anchors in kN

Anchor CSA Screws bmin Angle with battens Steel
60 | 55 | 50 | 45 | 40 | 35 | 30 R,
number \ Size | [mm] Characteristic Capacity[R\] KN
Connectors and steel bracing straps
BNU25/ 14+16 4,0x30 45 11,1 11,7 12,5 13,6 14,9 16,7 17,4 12,8
BNU25-14 ' ’ ’ ’ ’ ’ ' ’ ’
gmgjg-/m 22+22 4,0x30 45 19,4 20,5 21,9 23,8 25,2 23,6 22,3 21,4

Connectors and diagonal timber batten 38 x 73@Etrength class C18 and DAB73T with fasteners i

all holes. In compression. Max. distance betweertrilsses: 1000 mm.

BNU25T |

14+16 |

4,0x30]

45 |

| | 93 | 93 | 93 | 93

Connectors and diagonal timber batten 38 x 73@6trength class C18 and DAB73T with fasteners i

all holes. In tension.

BNU25T |

14+16 |

4,0x30]

45| 99 | 104 | 112 | 121 | 133 | 124 | 11,1
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BNW connector for wind stabilization

The BNW connectors BNW1 and BNW2 are used for vatabilization lattice girders.
Force direction:

Ft Ft
] a o a
.°. | .©. |
o o 0 [0 4407 o o B lo 4407
-°. | 0 IS |
S o o A
AN

For @8 mm dowels of a length of 120 mm or 140 mmllitnoles and installed as described in Annexddharacteristic
load-carrying capacity of the BNW1 and the BNW2mectors is given in table 6. For both connectassassumed that the
connection is subjected to one diagonal tensilesfass shown above.

Table 6. Characteristic load-carrying capacitieBRfV connectors in KN. The capacity of a connecttotihe minimum
value due to the fasteners and the steel resplsctive

Angle
with rafter] 5 | 10 | 15 | 20 | 25 | 30 | 35 | 40 | 45 | 50 | 55 | 60 | 65 | 70 | 75 | 80 | 85
a
Dowel @8, length 120 mm

[Rtk’ItI] 22,1|22,8|23,8/25,0(|26,6(28,6|31,2|34,6(39,2|45,6|54,9|69,8(61,2|49,1|41,2(35,6|31,6
Dowel @8, length 140 mm
E([’ltl] 23,4124,1|25,1|26,4|28,1|30,2|33,0|36,6|41,5|48,2|58,2|74,0(65,5|52,9|44,5|38,6|34,3

The tensile capacities of the accessories fordheection to the BNW1 or BNW2 are given by:

* BNWA Ngrk=618kN
« BNWM16 Ng «=117,6 kN
« BNWM12 Ngr k=63,1kN

Steel rod

Part of BNWM

First + mid part of BNSP

BNG
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BNG anchors for connections to concrete foundation

Force direction for BNG anchor:

Washer 40x50x10

[ U U 1
L Y U concrete

BNG anchors can be fastened to an uncracked/cradkamtete foundation as shown below. 2 M12 ancbtis lshall be
used. The anchors shall be installed in the hdtesest to the bend line of the anchor.

Table 7. Characteristic load-carrying capacitiesraf anchors bolted to the foundation in kN. 2 M&2hor bolts bonded
into uncracked concrete at least of the quality/220M12 anchors with a characteristic withdravagacity of 30 kN and
a lateral load-carrying capacity of 19 kN, suciU&AT UKA 3 EAP (calculated and installed as desaliin technical

sheet from the manufacturer). The characterispacities are controlled only by the steel compansdk,,,q shall be taken
as 1,0.

Anchor Anchors Angle with horizontal Steel
30 | 3 | 40 | 45 | 50 | 55 | 60 R,
Number Type Characteristic capaci®,[kN] KN
BNG25/
BNG25-14 2 UPAT UKA 3 EAP | 17,8 20,2 20,6 20,6 17,6 15,5 | 13,9 | 19,2
BNG60 /
BNG60-14 2 UPAT UKA3 EAP| 166 | 178 | 19,1 | 21,1 | 235 | 255 | 22,5 | 32,0

Table 8. Characteristic load-carrying capacitiesraf anchors bolted to the foundation in kN. 2 M&2hor bolts bonded
into cracked concrete at least of the quality C20k212 anchors with a characteristic withdrawalazagy of 12 kN and a
lateral load-carrying capacity of 23 kN, such aARdl (calculated and installed as described in EO&0276). The
characteristic capacities are controlled only leydteel components &g.q shall be taken as 1,0.

Anchor Anchors Angle with horizontal
30 | 3 | 40 | 45 | 50 | 55 | 60
Number Type Characteristic capaciy, [KN]
BNG25/ 2 BoAX-Il M12 11,1 | 12,8 | 153 | 12,6 | 98 79 | 67
BNG25-14 ' ' , : . ) )
gmggglﬂr 2 BoAX-Il M12 8,5 9,2 10,0 11,0 12,3 13,2 10,5

If anchor bolts with smaller withdrawal or latecabpacity are used then the characteristic loaginogrcapacity of the BNG
anchor connection shall be reduced proportionaitly the lowest capacity in the axial and lateraédiion of the bolt.

Diagonal batten connector

A couple of DAB22 diagonal batten connectors eaith &¥CSA4,0x30 connector screws in each end lthsieacteristic
tensile or compression capacity of:
R.=24,7 kN
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If fewer screws are employed the characteristisiteror compression capacity is:
Rc=n-2,74 kN

where n is the number of screws in each end of one ofwloeDAB22s.

Batten connector DLVS73

Force direction for DLVS73:

{_ —

/ //Ma{( 150 mm //

The characteristic capacity for a shear force udi@sA4,0x30 connector screws — see Annex A:
R« = 2,33 kN

Batten connector DLV

The characteristic load-carrying capacities in3h@inciple directions are for nails in all holés.the batten shall CNA
4,0x40 mm connector nails be used.

CNA4,0x40

CNA4,0x40 or
smooth nail
3,1xl or \/b

3,4x |

R:L - min RIat,rafterna.il,k X2
“ 127kN

In the following expression the constant term KkM8s divided bykn.qbecause it depends only on the strength of tké ste
this to compensate the multiplication kg by the determination of the design value.

2 X Rax,rafternail k
R, = ming 148kN
k

mod

R3k = Rlat,raftemail,k"' Ovslkmod kN]



Page 56 of 56 of European Technical Approval noA#1/0440

For combined forces the following inequality stz fulfilled.

2 2
For smooth nails in the rafter \/(ij +[Ej +(ij <10
R R, R,
2 2 2
For threaded nails in the rafter (ij +(Ej +(ij <10
R R, R,
CST

Connector for Stability of Trusses

Traction

Downward

Traction
40°

Table 9. Characteristic load-carrying capacitie€8fT connectors in kN.

Characteristic values (kN)

Model

Fasteners
number

Traction
with an angle of 40°

CST 328 15,81 7,52 3,68

Downward | Traction




