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

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

EUROPEAN TECHNICAL 2 Specification of the intended use in ac-
ASSESSMENT cordance with the applicable European
Assessment Document (hereinafter

1 Technical description of the product EAD)

Rotho Blaas NINO angle brackets and WKR hold downs The angle brackets and hold downs are intendeastom

are one-piece non-welded, face-fixed angle brackets to be making connections in load bearing timber structuas a

used in timber to timber or in timber to concrete or timber connection between a beam and a purlin, or asreection

to steel connections. Rotho Blaas WKRD hold downs are between wall and floor elements or as wall-to-walinec-

two-piece non-welded, face-fixed angle brackets to be tion and on concrete/steel elements, where reqairesm

used in timber to timber or in timber to concrete or timber for mechanical resistance and stability and safetise in

to steel connections. They are connected to construction the sense of the Basic Works Requirements 1 of IRegu

members made of timber or wood-based products with tion (EU) 305/2011 shall be fulfilled.

threaded (ringed shank) type LBA nails according to

ETA-22/0002 or ringed shank nails according to EN The connection may be with a single angle brackeok

14592 or screws type LBS or HBSPL according to ETA- down or with an angle bracket or hold down on esdh

11/0030 or screws type HBS with or without HUS washer  of the fastened timber member (see Annex B).

according to ETA-11/0030 or screws type HBSP with

WU2 washer head according to ETA-11/0030 or screws The static and kinematical behaviour of the timinem-

type TBS with large washer head according to ETA- bers or the supports shall be as described in AAnaxd

11/0030 or screws type VGS with or without HUS B.

washer according to ETA-11/0030 or bolts according to

EN 14592 and to concrete or steel members with bolts or The wood members may be of solid timber, glueddami

metal anchors. nated timber and similar glued members, or wooedbas
structural members with a characteristic densaynf290

The angle brackets and hold downs with a steel plate kg/m? to 420 kg/m. The wood members may be of Lam-

thickness of up to 4,0 mm are made from the following inated Veneer Lumber (LVL) with a characteristic den-

material: sity up to 500 kg/rfwith nails/screws in the wide face of
the LVL component. This requirement to the material of

x steel S235 / Z 275 or FezZnl2c according to EN the wood members can be fulfilled by using the following

10025:2005 with R t 235 N/mm2, R ” 510 N/mm? materials:
and Ao t 26%

x steel S355 / Z 275 or FeZnl2c according to EN x  Structural solid timber according to EN 14081,
10025:2005 with Rt 355 N/mm2, R, " 630 N/mm2 X Glulam according to EN 14080 or ETA,
and A t 22% X Glued solid timber according to EN14080,

X steel S275 / Z 275 or Feznl2c according to EN X LVL according to EN 14374 or ETA,
10025:2005 with R t 275 N/mm2, R " 560 N/mm? x Parallam PSL,
and Ao t 23% X Intrallam LSL,

x steel DX51D / Z 275 or FeZnl12c according to EN x  Cross laminated timber according to ETA,
10346:2015 with R t 235 N/mm2, R ” 500 N/mm? x Plywood according to EN 636 or ETA,
and Ay t 22% x Engineered wood products with certified load-car-

x steel S250GD / Z 275 according to EN 10346:2015 rying capacities for connections with dowel-type
with Re t 250 N/mmz2, R " 470 N/mm2 and &t fasteners.

19%

x steel S350GD / Z 275 according to EN 10346:2015
with Re t 350 N/mm?2, R 420 N/mm2 and A&t
16%

X Stainless steel with &R t 235 N/mmz?,

Rm " 630 N/mmz and & t 22%

Annex B states the load-carrying capacities ofahgle
bracket or hold down connections for a charactertign-
sity of 350 kg/ms3. For timber or wood-based matevith
a lower or higher characteristic density than 3§@k the
load-carrying capacities shall be converted byféwtor
Kdens

Dimensions, hole positions and typical installations are
shown in Annex B. Rotho Blaas SRL angle brackets and
hold downs are made from steel with tolerances accord-
ing to EN 10143.
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In load case

i_§0’8
3500
1

IRU N J WP’ B850 kg/m3

dens

k for W> 350 kg/m3

dens

In load case 3, Fxand ks for timber materials except
LVL:

lé §0,5
s —- IRU NJIJWPRA " NJ Pi
dens :355():) ld
In load case #, Faand ks for LVL:
0,5
i"§ for LVL with W ” NJ Pi
dens 35%)

where k is the characteristic density of the timber mate-
rial in kg/n?.

If a wood-based panel, GFB os@undproofing interlayer
with a thickness of not more than 26 mm is placgd/iben
the connector plate and the timber member, thealate
load-carrying capacity of the nail or screw, resipety,
has to take into account the effect of the intentay

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

The angle brackets and hold downs are primarilyserin
timber structures subject to the dry, internal dbonks de-
fined by service classes 1 and 2 of Eurocode Sarabn-
nections subject to static or quasi-static loadirgs in-
cludes seismic actions.

The angle brackets and hold downs can also bemuseitt
door timber structures, service class 3, when eosion
protection in accordance with Eurocode 5 is applard
when stainless steel with similar or better charstic
yield strength and ultimate strength is employed.

The angle brackets and hold downs may also befosed
connections between a timber member and a member of
concrete or steel.

The scope of the angle brackets and hold downs regard-
ing resistance to corrosion shall be defined according to
national provisions that apply at the installation site con-
sidering environmental conditions and in conjunction
with the admissible service conditions according to EN

1995-1-1 and the admissible corrosivity category as de-
scribed and defined in EN 1SO 12944-2.

The provisions made in this European Technical Assess-
ment are based on an assumed intended working life of
the angle brackets and hold downs of 50 years.

The indications given on the working life cannot be inter-
preted as a guarantee given by the producer or Assess-
ment 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  Performance of the product and references to the methods used for its assessment

Characteristic Assessment of characteristic

3.1 Mechanical resistance and stability*) (BWR1)

Joint Strength - Characteristic load-carrying capacity See Annex B

Joint Stiffness See Annex B

Joint ductility No performance assessed
Resistance to seismic actions No performance assessed
Resistance to corrosion and deterioration See section 3.6

3.2 Safety in case of fire (BWR2)

Reaction to fire The angle brackets and hold downs are m
from steel classified dsuroclass Alin accord-
ance with EN 13501-1 and Commission De
gated Regulation 2016/364

Resistance to fire No performance assessed

*) See additional information in section 3#8.7.

3.4 Methods of verification .
Safety principles and partial factors Fra  min
The characteristic load-carrying capacities are based on

the characteristic values of the dowel-type connections

and the steel plates. To obtain design values the capaci-Therefore’ for_ combined timber an_d steel plate_ failure
ties must be divided by different partial factors for the the load duration class and the service class are included.

material properties, in case of failure of connections be- 1he different partial factors, for concrete, steel or tim-
tween the angle bracket or hold down to a timber mem- ber, respectively, are also correctly taken into account.
ber in addition multiplied with the coefficienk.

Kmod FRk,T . FRk,C/%
M, T J M,C/S*

3.5 Mechanical resistance and stability

According to EN 1990 (Eurocod#Basis of design) par- See annex B for the characteristic load-carrying capacity
agraph 6.3.5 the design value of load-carrying capacity I the different directions:FF, F, F: and k.

may be determined by reducing the characteristic values
of the load-carrying capacity with different partial fac-
tors.

The characteristic capacities of the angle brackets and
hold downs are determined by calculation assisted by
testing and testing as described in the EAD 130186-00-

Thus, the characteristic values of the legatrying ca- 0603. They should be used for designs in accordance
pacity are determined also for combined timber and steel With Eurocode 5 or a similar national Timber Code.
plate failure kk«r (obtaining the compressive strength
perpendicular to grain or the embedment strength of fas-
teners subjected to shear or the withdrawal capacity of
the most loaded fastener, respectively) as well as for
pure concrete or steel plate failurecEs The design
value of the loadearrying capacity is the smaller value  Other connector nails or screws according to EN 14592
of both loadtarrying capacities. or ETA with the same or better performance than the
fasteners given in table A.4 may be used.

No performance has been assessed in relation to ductil-
ity of a joint under cyclic testing. The contribution to the
performance of structures in seismic zones, therefore,
has not been assessed.
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3.6 Aspects related to the performance of the product
3.6.1 Corrosion protection in service class 1, 2 and 3.
In accordance with EAD 130186-00-0603 the angle
brackets and hold downs are produced from:

- steel S235/Z 275 or FeZn12c treated according to
EN 10025:2005 with Rt 235 N/mm?,

Rm 7510 N/mmz2 and & t 26%

- steel S355/ 7 275 or FeZn12c treated according to
EN 10025:2005 with Rt 355 N/mm?,

Rm 7630 N/mmz2 and & t 22%

- steel S275 / Z 275 or FeZnl2c according to EN
10025:2005 with R t 275 N/mmz2,

Rm " 560 N/mm?2 and & t 23%

- steel DX51D / Z 275 or FeZnl12c according to EN
10346:2015 with R t 235 N/mma2,

Rm ” 500 N/mmz2 and & t 22%

- steel S250GD / Z 275 according to EN 10346:2015
with Re t 250 N/mm?2, R " 470 N/mm?2 and &t
19%

- steel S350GD / Z 275 according to EN 10346:2015
with Re t 350 N/mm?2, R 420 N/mm2 and &t
16%

- Stainless steel with R t
Rm " 630 N/mm2 and & t 22%

235 N/mmg2,

3.7 General aspects related to the use of the proctu

The angle brackets and hold downs are manufaciared
accordance with the provisions of this EuropearhTec
nical Assessment using the manufacturing processes
identified in the inspection of the plant by theified in-
spection body and laid down in the technical doaitme
tion

The nailing pattern used shall be as defined ineXr

The following provisions apply:

X The structural membergthe components 1 and 2
shown in the figure on page 21 - to which the brack-
ets are fixed shall be:

- Restrained against rotation.

- Strength class C14 or better, see section II.2 of

this ETA
- Free from wane under the bracket.

x The actual end bearing capacity of the timber mem-

ber to be used in conjunction with the bracket is

checked by the designer of the structure to ensure it
is not less than the bracket capacity and, if neces-

sary, the bracket capacity reduced accordingly.

angle brackets bend line (shown in the figure on
page 21).

Edge distance in component 2 timber members for
PHPEHU GHSWK - PP

ut ® PP

uce® 2,5mm

JRU &/7 PLQLPXP QDLOTV HQG D
are:

a: =(7+3cosDd

ac=6d

ary =(3+4cosDd

ac=3d

Dis the angle between load and grain direction of
the outer layers.

JRU &/7 PLQLPXP VFUHZTV VSDFL
distances are:

a1 =4d

a =25d

a; =6d

a3,c:6d

a; =6d

ac=25d

Dis the angle between load and grain direction of
the outer layers.

The soundproofing interlayer of NINO angle
brackets shall be arranged between the horizontal
flange and the timber member (component 1 as
shown in the figure on page 21).

There are no specific requirements relating to prep-
aration of the timber members.

The execution of the connection shall be in accordance
ZLWK WKH DVVHVVPHQW KROGHUTV

x With the following exceptions, KH PLQLPXP QDLOTV

R U V F énhd @rfi\édge distances according to EN
1995-1-1:2010 or ETA have to be provided for.

x End or edge distance in component 2 towards the
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4 Assessment and verification of con-
stancy of performance (hereinafter
AVCP) system applied, with reference to
its legal base

4.1 AVCP system

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

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

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

5 /

Issued in Co‘p}enhagen oh 2026-01-28 by
\ LIV fo
\; |

Thomas Bruun
Managing Director, ETA-Danmark
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Annex A
Product details definitions

Table A.1 Materials specification

Angle Bracket type Thickness Steel specification Coating
(mm) specification

NINO100100 2,5 S$235/5355/S275/DX51D/S250GD FezZnl2c/Z 275
NINO15080 2,5 S$235/5355/S275/DX51D/S250GD FezZnl2c/Z 275
NINO15080S 2,5 S355/S350GD FezZnl2c/Z 275
NINO100200 3,0 $235/5355/S275/DX51D/S250GD FezZnl2c/Z 275
WKR9530 3,0 S$235/5355/S275/DX51D/S250GD FezZnl2c/Z 275
WKR13535 3,5 S$235/5355/S275/DX51D/S250GD FezZnl2c/Z 275
WKR21535 3,5 S$235/5355/S275/DX51D/S250GD FezZnl2c/Z 275
WKR28535 3,5 S$235/S355/S275/DX51D/S250GD FezZnl2c/Z 275
WKR41035 3,5 S$235/5355/S275/DX51D/S250GD FezZnl2c/Z 275
WKR53035 3,5 $235/5355/S275/DX51D/S250GD FezZnl2c/Z 275
WKRD100C 4,0 S355/S350GD FeZnl2c/Z 275
WKRD40 2,0 S355/S350GD FeZnl2c/Z 275
WKRD60 2,5 S355/S350GD FezZnl2c/Z 275
WKRD 60L/WKRD60R 2,0 S355/S350GD FezZnl2c/Z 275
WKRD60T 2,5 S355/S350GD FeZnl2c/Z 275

Washer NINOW15080 6,0 S$235/S355/S275 -

Washer NINOW100200 8,0 S$235/S355/S275 -
Washer WKRDW6020 20,0 S235/S355/S275 FezZnl2c/Z 275

Note: Steel with equivalent or superior mechanicaperties may also be used

Table A.2 Materials specificatiomSoundproofing Interlayer for NINO angle brackets

Soundproofing interlayer type Thickness (mm)

Xylofon or Xylofonplate 6,0

Table A.3 Range of sizes

Angle Bracket type Height (mm) Height (mm) Width (mm)
vertical horizontal

NINO100100 99 101 77 79 103 105
NINO15080 76 78 54 56 145 147
NINO15080S 93 95 54 56 155 157
NINO100200 196 198 121 123 103 105
WKR9530 94 96 84 86 64 66
WKR13535 134 136 84 86 64 66
WKR21535 214 216 84 86 64 66
WKR28535 284 286 84 86 64 66
WKR41035 409 411 84 86 64 66
WKR53035 529 531 84 86 64 66
WKRD100C 99 201 254 256 67 69
WKRD40 274 276 - - 39 41
WKRDG60 304 306 - - 59 61
WKRD 60L/WKRD60R 402 404 61 63 54 56
WKRD60T 409 411 - - 59 61
Washer NINOW15080 - - 49 51 145 147
Washer NINOW100200 - - 119 121 103 105
Washer WKRDW6020 - - 239 241 53 55
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Table A.4 Fastener specification

Fastener Minimum Minimum Threaded Fastener tvpe
Length Length yp
Rotho Blaas nail 4.0 mm, typ Ringed shank nails according tq
LBA 40 mm 30 mm ETA-22/0002
, , Ringed shank nails according tc
Ringed shank nail 4.0 mm 40 mm 30 mm EN 14592
Rotho Blaas screw 5.0 mm, Self-tapping screws according tq
type LBS 40 mm 35mm ETA-11/0030
Rotho Blaas WKRD screw Self-drilling screws according to
25 mm 20 mm
6.3 mm ETA
Rotho Blaas screw 8.0 mm, Self-tapping screws according t¢
type HBSPL 100 mm 75 mm ETA-11/0030
Rotho Blaas screw 10.0 mm 60 mm 48 mm Self-tapping screws according t¢

type HBS or HBSP or TBS ETA-11/0030

Rotho Blaas screw 12.0 mm Self-tapping screws according t¢

type HBS or HBSP 80 mm 48 mm ETA-11/0030
Rotho B:;S\z f/ccgesw 9.0 mm, 100 mm 90 mm Self—tappllzr]rngfirﬁ\c/)v;?)%ccordlng t¢
Rotho BI&/T)Z s\c/:éeév 11.0 mm 60 mm 50 mm SeIf-tappIiEr]F;Afirl%vosgeéccording t¢
Rotho Blg/e;se s\(/:éeév 13.0 mm 75 mm 60 mm Self—tappIiEr]rgAfirﬁ\c/)vgg)%ccording t¢

In the load-carrying-capacities of the nailed or with 5.0 mm screwed connection in Annex B théesaqealei
culated from the formulas of Eurocode 5 are used assuming a thick steel plate when caloalkttecpt fas-
tener load-carrying-capacity. For the connection with screws with larger diameter than a.¢hin steel
plate is assumed. The load-carrying-capacities of the angle brackets and hold downs haverndaedie
based on the use of Rotho Blaas nail 4.0 mm, type LBA in accordance with ETA-22/0002 ampbseif-ta
screws according to ETA-11/0030. The characteristic withdrawal capacity of the nails or scrawisehds-
termined by calculation in accordance with EN 1995-1-1:2010, paragraph 8.3.2:

0,8
fo d € s for the nails 4.0 mm

Fax,Rk pen 35&@
Nt Kax Tax T05 Y8

Fopre MiN fopg o ——ax ok = M3 & for the screws

- ' Ke Uo -
where:
Net Effective number of fasteners
faxk  Characteristic value of the withdrawal parameter in Nmm
d Nail or screw diameter in mm
tpen Penetration depth of the ringed shank including the nail tip in mm
Ik Characteristic density of the timber in k§/m

la Characteristic density of the timber in k§acording to £«
faxlo frensk W, kax @and k see ETA-11/0030 or ETA-22/0002.

The shape of the nail or LBS or HBSP screw directly under the head shall be imihaf o truncated con
with a diameter under the head which fits the hole diameter. TBS screws shall have a large washer he

Head pull-through is relevant for HBS, HBSP, VGS screws without washer.

Bolts diameter Correspondent hole diameter Bolts type
12.0 mm Max. 2 mm larger than the bolt diamete| See specification of the manufactu
16.0 mm Max. 2 mm larger than the bolt diamete| See specification of the manufactu
20.0 mm Max. 2 mm larger than the bolt diamete| See specification of the manufactu




Page 10 of 57 of European Technical Assessment no. ETA-22/0089, issued on 2026-01-28

Met"?" Anchors Correspondent Hole diameter Anchors type
diameter
12.0 mm Max. 2 mm larger than the anchor diame| See specification of the manufactu
16.0 mm Max. 2 mm larger than the bolt diamete| See specification of the manufactu
20.0 mm Max. 2 mm larger than the bolt diamete| See specification of the manufactu
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Annex B

Characteristic load-carrying capacities and slip moduli

Table B.1: Force k, 1 angle bracket / connection timber to timber

Timber-to-timber connection U = 350 kg/m3

NINO Angle bracket |Fastener pattern F1,re [KN]
LBA nails 4x60° | LBS screws 5x50 | e [KN/mm]
NINO10010C* 1 20,0 20,0 F1.rd6
NINO100100 2 5,9 6,8 Fird2
NINO150807 1 37,2139, 37,2139, F1rd6
NINO15080 2 4,0 6,0 Fird2
NINO15080 3 4,0 6,0 Fird2
NINO15080 4 4,0 6,0 Fi.rd2
NINO15080 5 4,0 6,0 Fird2
NINO10020C 1 41,2 41,2 F1rdS

with the ratio L/140.

Fax EN14592, REFax LBA, RK}

@ Load-carrying capacity is based on VGS scréws[/ DQG / -

PP )YRU [/ igr«is reBlRed)

b The first value relates to connection with soundproofing interlayer, the second without.
¢ For LBA nails with shorter length; kkmust be reduced by min{Enort,ri{Fv,60.rk ; Fax short,REFax,60,RE
For ringed shank nails according to EN 14592must be reduced by min{Eni4se2,rEFv.LARK ;

4 For LBS screws with shorter length,d&kmust be reduced by min{Enor.r¢Fv,50.rk ; Fax.short, REFax 50 R
Note: the most severe applicable reduction of a, ¢ or d applies.

Table B.2: Force k, 1 angle bracket / connection timber to timber

NINO Angle
bracket

Fastener
pattern

Timber-to-timber connection W = 350 kg/m3

F1.re [KN]

HBSPL screws 8x100 or 8xL where L > 100 mm

K 1,ser [kN/mm]

NINO15080S 1

49,9

F1,rd5

NINO15080S 2

32,0

F1.rd5

Note: Values apply to installation with or without 6 mm Xylofon

Table B.3: Force k, 1 angle bracket / connection timber to rigid support

NINO Angle
bracket

Fastener
pattern

Timber-to-concrete connection without washery = 350 kg/m3

F1re [KN]

Bolts

HBSPL screws 8x100 or 8xL where L > 100 mm | Ky

K ]_,ser [kN/mm]

NINO15080S 3

22,9

1,36

F1ri5

NINO15080S 4

18,4

1,36

F1ri5

Note: Values apply to installation with timber, glulam or CLT




Page 12 of 57 of European Technical Assessment no. ETA-22/0089, issued on 2026-01-28

Table B.4: Force k, 1 angle bracket / Load-carrying capacity of fasteners in the vertical flange and of the steel
- connection timber to rigid support

Timber-to-rigid support connection U = 350 kg/m3

NINO Fas- _Fur [KN] _Furu [kN]

Angle tener without washer with NW washer

bracket | pattern LB_A LBS _Bolts K 1er LB_A LBS _Bolts Kicer

nails | screws inner [kN/rhm] nails | screws | inner [kN/rhm]
4x602| 5x50° row Ky, 4x602| 5x50° |row Ky

NINO100100 6 14,0 14,0 1,21 Fir/18 - - - -
NINO100100 7 14,0 14,0 1,21 Fir/18 - - - -
NINO15080 6 14,7 14,7 1,38 F1rd16 24,9 20,9 1,75 F1r8
NINO15080 7 14,7 14,7 1,38 F1rd/16 24,9 24,9 1,75 F1r8
NINO15080 8 14,7 14,7 1,38 F1r/16 24,9 22,5 1,75 F1r8
NINO15080 9 14,7 14,7 1,38 F1.r/16 24,9 22,5 1,75 F1r8
NINO15080| 10 13,3 11,3 1,38 F1,rd16 13,3 11,3 1,75 F1r8
NINO15080| 11 13,3 11,3 1,38 F1rd16 13,3 11,3 1,75 F1r8
NINO10020Q 2T/2P | 14,7 14,7 1,11 F1rd16 34,7 29,3 1,23 F1r8
NINO100200 3T/3P | 14,7 14,7 1,11 Fi1rd16 34,7 34,7 1,23 F1r8
NINO100200 4T/4P | 14,7 14,7 1,11 F1rd16 34,7 34,7 1,23 F1r8
NINO10020Q 5T/5P | 14,7 14,7 1,11 F1rd16 34,7 34,7 1,23 F1r8
NINO100200 6T/6P | 14,7 14,7 1,11 F1rd16 34,7 34,7 1,23 F1r8
NINO10020Q 7T/7P | 14,7 14,7 1,11 F1rd16 34,7 34,7 1,23 F1r8
2 For LBA nails with shorter length,;kkmust be reduced by min{Enor,ri{Fv.60.rk ; Fax.short,REFax,60,RE

For ringed shank nails according to EN 14592must be reduced by min{Eni4sez,réFv.LARK ;

Fax,EN14592,RKFax,LBA.RK}
b For LBS screws with shorter length,&kmust be reduced by min{Enort,réFv.50,rk ; Fax.short,REFax50,r

Table B.5: Force F3, 1 angle bracket / connection timber to timber

Timber-to-timber connection W = 350 kg/m3
NINO Angle Fastener F [KN]
bracket attern 213,Rk
P HBSPL screws 8x100 or 8xL where L > 100 mr K213 ser [KN/mm]
NINO15080S 1 35,0 Foi3.rd5
NINO15080S 2 25,8 Foi3.rd5

Note: Values apply to installation with or without 6 mm Xylofon

Table B.6: Force k3, 1 angle bracket / connection timber to rigid support

Timber-to-concrete connection without washerl = 350 kg/m3
NINO Angle Fastener F [KN]
bracket attern 2/3Rk
P HBSPL screws 8x100 or 8xL where L> 100 ml 23 [kN/mm]
NINO15080S 3 41,3 Fa3rHS
NINO15080S 4 22,6 Fa3rHS

Shear loads per bolt or metal anchor, see Figure belowQ)e
X In x-direction: + 0,5 F23 g4
X Iny-direction: £ 0,29 F3e¢
Note: Values apply to installation with timber, glulam or CLT
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Table B.7: Force F3, 1 angle bracket / connection timber to timber

NINO F23,re [KN] for timber-to-timber connection W = 350 kg/m3
Fastener LBA nails 4x602 LBS screws 5x5¢
Angle - " " " K 2/3.ser
bracket pattern | No inter- | 6 mm soundproofing| No inter- | 6 mm soundproofing [kN/rﬁm]
layer interlayer layer interlayer

NINO100100 1 38,1 34,6 18,5 16,9 Faiz.rdS
NINO100100 2 17,2 9,4 9,5 7,4 Faiz.rdS
NINO100100 3 9,8 8,9 9,1 7,4 Fa3.r5
NINO100100] 4 11,3 9,4 9,5 7,4 Fa3.rd5
NINO100100 5 9,8 8,9 9,0 7,4 Fai3.rd5
NINO15080 1 38,1 34,6 27,6 25,5 Fai3.rdS
NINO15080 2 15,5 13,0 13,1 10,2 Fa3.r5
NINO15080 3 13,3 12,3 12,3 10,1 Fa3.r5
NINO15080 4 15,5 13,0 13,1 10,2 Fa3.r5
NINO15080 5 12,7 11,8 11,2 10,0 Fai3.rd5
NINO100200 1 26,7 18,7 18,7 17,2 Fai3,r{6

aFor LBA nails with shorter lengthkrcmust be reduced by min{Enor,rFv.60,rk; Fax.short,REFax,60,RE
For ringed shank nails according to EN 14592 &must be reduced by min{Eni4se2 r¥EFv, BA RK ;
Fax,EN14592, RKFax, LB A RI

® For LBS screws with shorter lengthy,sremust be reduced by min{EnortréFvs0.rk; Faxshort REFax.50.R$

¢ Load-carrying capacity is based on VGS scréws[/ DQG [/ - PP )RU / u3ris rediicefl
with the ratio L/140.

Note: the most severe applicable reduction of a, b or c applies.

Table B.8: Force k3, 1 angle bracket / connection timber to rigid support with or without NINOW washer

NINO Angle | Fastener F2s3,re [KN] for timber-to- rigid support connection U = 350 kg/m3
bracket pattern LBA nails 4x602 e ¢[mm] | LBS screws 5x50 | Kz ser[KN/mm]
NINO100100 6 18,1 78,5 7,2 Fo3,rd5
NINO100100 7 18,1 54,5 9,8 Fa3,rd5
NINO100100 8 5,8 0 4,9 Fa3,rd5
NINO100100 9 7,8 0 6,6 FazriS
NINO100100 10 11,2 0 9,4 FasriS
NINO100100 11 9,3 42,5 4,2 Foz,rd2
NINO100100 12 9,3 22,5 6,3 Fozrd2
NINO15080 6 26,7With [ 271 1 without washer 66,5 7,9 Fozrid4
NINO15080 7 21,3 0 17,9 Fasri4
NINO15080 8 11,0 0 9,3 Fasri4
NINO15080 9 15,7 0 13,2 Fozrid4
NINO15080 10 9,3 0 6,0 Fozrid4
NINO15080 11 10,0 0 8,5 Fasri4
NINO100200| 2T/2P 11,6Vt 8,3 without washer 1745 3,5 Fois.rd3
NINO100200| 3T/3P 10,7 162,5 6,0 Fazrd3
NINO100200| 4T/4P 10,7 138,5 7,0 Foz,rd3
NINO100200| 5T/5P 16,9 1145 8,3 Foiz,rd3
NINO100200| 6T/6P 16,9 90,5 10,1 Fazrd3
NINO100200| 7T/7P 16,9 66,5 13,2 Fazrd3

Shear loads per bolt or metal anchor, see Figure below:

X In x-direction: + 0,5 23 eqsfor NINO100100, NINO15080 and the inner bolt row of NINO1002(
+ 0,01 "Fu3.eqfor the outer bolt row of NINO100200

X Iny-direction: £ 0,43 Fz3eqafor NINO100100 or NINO100200 with two bolts close to the bend
+ 0,25 "Rz eafor NINO15080 and the inner bolt row of NINO100200 with four bolts.

2 For LBA nails with shorter length g rcmust be reduced by mingknort,ré{Fv.60,rK ; Faxshort,REFax 60,r%
For ringed shank nails according to EN 14592 s&kmust be reduced by min{Eni4se2,réEFv, 8ARK ;
Fax,EN14592, REFax,LBA RI}

b For LBS screws with shorter lengthy,srkmust be reduced by mingEnort,réFv.50,rk; Fax.short,REFax.50,R%

¢For nailed connections, for screwed connectiorrs@
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Explanation for footnotes in Table B.6 and B.8

Fo/s

|V'zzFZ/3 4 ey

Fa/3
Mzz F2/3 N ey
.-;/ ’Fﬂs

“% M, =F5* e

Table B.9: 1 angle bracket for forcexland ks, and 2 angle brackets for forcgsi# connection timber to timber
with or without soundproofing interlayer

NINO Timber-to-timber connection W = 350 kg/m3
Angle Faast:zrfr LBA nails 4x60% LBS screws 5x5@ K 4.ser
bracket P Fa.rk [KN] | Fsri [KN] | Fasre [KN] | Fare [KN] | Fsr [KN] | Fasre [KN] | [KN/mm]
NINO100100 1 23,2 1,8 25,0 22,0 1,8 23,8 Fard1,5
NINO100100 2 23,2 1,8 25,0 22,0 1,8 23,8 Fard1,5
NINO100100 3 7,4 1,8 9,2 7,4 1.8 9,2 Fard1,5
NINO100100 4 23,2 3,4 26,6 22,0 3,4 25,4 Fard1,5
NINO100100 5 9,2 3,4 12,6 9,2 3,4 12,6 Fard6
NINO15080 1 22,3 2,5 24,8 21,6 2,5 24,1 Fard1,5
NINO15080 2 22,3 2,5 24,8 21,6 2,5 24,1 Fard1,5
NINO15080 3 10,2 2,5 12,7 10,2 2,5 12,7 Fard1,5
NINO15080 4 18,7 4.8 23,5 17,7 4.8 22,5 Fard1,5
NINO15080 5 14,7 4.8 19,5 14,7 4.8 19,5 Fa,rid/6
NINO100200 1 19,1 2,6 21,7 19,1 2,6 21,7 Fard1,5
aFor LBA nails with shorter length skkor Fs rcmust be reduced by mingknor,réFv.60,rK ; Fax.short,rREFax,60,rk
For ringed shank nails according to EN 14592Br Fs remust be reduced by min{Eniasoz rEFv,LBARK ;
Fax,EN14592,REFax, LBA RK}
® For LBS screws with shorter length,dzor Fs rkmust be reduced by mindEnort,réFv.50 Rk ; Fax.short,REFax50 R
¢ Load-carrying capacity is based on VGS screws[/ DQG [/ - PP

Table B.10:1 angle bracket for forcesland ks, and 2 angle brackets for forcg Fconnection timber to timber

Timber-to-timber connection W = 350 kg/m3
NINO Angle bracket Fastener pattern HBSPL screws 8x100 or 8xL where L > 100 mm
Fark [KN] Fs,.re [KN] Fas.re [KN]
NINO15080S 1 18,9 2,4 21,3
NINO15080S 2 14,2 2,4 16,6

Note: Values apply to installation with or without 6 mm Xylofon
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Table B.11: 1 angle bracket for forcesland 5, and 2 angle brackets for forcgs# connection timber to rigid

support
NINO Timber-to-rigid support connection W = 350 kg/m3
Angle szs,[::?r(?r LBA nails 4x602 LBS screws 5x50
bracket Fark [KN] | Fsre [KN] | Fasre [KN] | Fare [KN] | Fsre [KN] | Fasre [KN]
NINO100100 6 6,2 1,1 7,4 6,2 1,1 7,4
NINO100100 7 23,2 1,8 25,0 22,0 1,8 23,8
NINO100100 8 3,8 1,1 5,0 3,8 1,1 50
NINO100100 9 7,4 1,8 9,2 7,4 1,8 9,2
NINO100100 10 14,4 3,4 17,8 13,6 3,4 17,0
NINO100100 11 6,3 1,8 8,1 59 1,8 7,7
NINO100100 12 9,2 3,4 12,6 9,2 3,4 12,6
NINO15080 6 8,7 1,6 10,3 8,7 1,6 10,3
NINO15080 7 22,3 2,5 24,8 21,6 2,5 24,1
NINO15080 8 10,2 2,5 12,7 10,2 2,5 12,7
NINO15080 9 18,7 4,8 23,5 17,7 4,8 22,5
NINO15080 10 8,4 2,5 10,9 7,9 2,5 10,4
NINO15080 11 11,6 4,8 16,4 11,6 4,8 16,4
NINO100200 2T/2P 2,1 0,7 2,8 2,1 0,7 2,8
NINO100200 3T/3P 2,6 0,8 3,4 2,6 0,8 3,4
NINO100200 4T/4P 3,4 1,0 4,4 3,4 1,0 4,4
NINO100200 5T/5P 4,9 1,2 6,1 4,9 1,2 6,1
NINO100200 6T/6P 8,5 1,7 10,2 8,5 1,7 10,2
NINO100200 7TI7P 19,1 2,6 21,7 19,1 2,6 21,7
a For LBA nails with shorter length 4kxor Fs rkor Fasrkmust be reduced by
min{Fv,short,RlvaﬁO,Rk; Fax,short,Rl(Fax,GO,Rl}
For ringed shank nails according to EN 1459«Br Fs rcOr Fss rimust be reduced by
Min{Fv,en14s902,REFv,LBA RK ; Fax,EN14592, REFax,LBA RK}
b For LBS screws with shorter length,gkor Fs rc0r Fas rkmust be reduced by
min{Fv,short,Rlva,SO,Rk; Fax,short,Rl(Fax,SO,Rl}

Table B.12: 1 angle bracket for forcesland Fs, and 2 angle brackets for forcgsi connection timber to rigid

support
Timber-to-concrete connection without washerlW = 350 kg/m3
NINO Angle bracket | Fastener pattern HBSPL screws 8x100 or 8xL where L > 100 mm
Fa,rk [KN] Fs.ri [KN] Fasri [KN]
NINO15080S 3 CLT 18,9 2,3 21,3
NINO15080S 4 CLT 14,2 1,4 15,6
NINO15080S 3 glulam 17,6 2,4 20,0
NINO15080S 4 glulam 13,6 1,4 15,0
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Table B.13:Force k, 1 hold-down / connection timber to timber or timber to rigid support

- - — =
WKR Fastener ISonnectlolz\sl without gap W = 350 kg/m
hold down | pattern : Lo gap Rk [KN] ke K1ser
LBA nails 4x602 LBS screws 5x5@ [KN/mm]

WKR9530 1-2 Min{15,0%; FaxrW ki} Min{13,3Y; Faxri ki } 1,05 Fird4
WKR13535 1-2 Min{28,3Y; FaxrW ki } Min{24,6Y; Faxri ki } 1,05 Fird4
WKR21535 4 Min{8,0Y; Faxr¥ ki } Min{6,8%; FaxrW ki } 1,45 Fird4
WKR21535 3 Min{18,7Y; Faxrd ki } Min{15,8Y; Faxri ki } 1,45 Fird4
WKR21535 1-2 Min{47,0Y; Faxrd ki } Min{40,3Y; Faxrd ki } 1,10 F1re4
WKR28535 5 Min{21,3Y; Faxrd ki } Min{18,0Y; Faxri ki } 1,45 Fird4
WKR28535 1-4 Min{37,3Y; FaxrW ki } Min{36,0Y; Faxri ki } 1,45 Fird4
WKR28535 2-3 Min{57,6Y; Faxrd ki } Min{49,3Y; Faxri ki } 1,10 Fird4
WKR41035 2 Min{37,3Y; FaxrW ki } Min{31,5Y; Faxri ki } 1,45 Fird4
WKR41035 1 Min{45,3Y; Faxrd ki } Min{38,3Y; Faxri ki } 1,45 Fird4
WKR53035 1-2 Min{42,6Y; Faxrd ki } Min{36,0Y; Faxri ki } 1,45 F1rd4
YFor nails in CLT, aimay be reduced to 40 mm, for screws in CLT to 30 mm.

For nails in CLT andza< 60 mm, the value must be decreased by 7 %.
@ For LBA nails with shorter lengthkcmust be reduced by min{EnortréFv,60.rk; Fax short,REFax,60,r$

For ringed shank nails according to EN 1459 must be reduced by min{Eni4se2,rEFv.LBARK ;

Fax,EN14592,REFax, LB A RI
® For LBS screws with shorter length,d&kmust be reduced by min{EnortréFv50rk; Faxshort,REFax.50, R§
¢ For connections with gap; k 1,0 and Egap,ri= Min{F 1,no gap,ri 19 KN}

Fax riiS the axial load-carrying capacity of a metal anchor in concrete or a bolt in a tingbeelanember or a
screw according to ETA-11/0030 in a timber member. The head pull-through capacity of a fagtenéori-

zontal flap may be assumed according to Table B.14.
Explanation for connections with gap in Table B.13

i

interlayer interlayer

)i - j gap=>0

s gap=>0

Table B.14:Force k, head pull-through capacity of a fastener in the horizontal flange

Fhead, r [KN]

Fastener WKR

9530| 13535 21535/ 28535/ 53035,
Metal anchor M12 or bolt M12 without gap 26 | 26 26 26 26
Metal anchor M12 or bolt M12 with washer ULS13373 withoutgap | 26 | 37 37 37 37
Metal anchor M12 or bolt M12 with gap 8,3 | 19 19 19 19
Metal anchor M12 or bolt M12 with washer ULS13373 with gap 16 | 35 35 35 35
Rotho Blaas screw type HBS or TBS @10 mm or @12 mm or VGS ¢
mm or @13 mm with washer HUS or with large washer head accord fiens
ETA-11/0030
Rotho Blaas screw type HBSP @10 mm with WU2 washer head acc
ing to ETA-11/0030 20| 21 | 21 | 21 | 21
Rotho Blaas screw type HBSP @12 mm with WU2 washer head acc
ing to ETA-11/0030 27129 | 29 | 29 | 29
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The load-carrying capacity for WKRD hold-downs for configurations according to Fig. B. 37 to Fig. B. 42 is:

Lax,RK

k

] E
Fore MIN K pesRproo B Frari——®in N (B.1)
t

Where:

Fur R

knef

noeoe

Kas

Fv,Rk

FWp,Rk

I:S,Rk

Ns
Fhd,rk

Fax,Rk

ki

Characteristic load-carrying capacity of the nails or screws in the verticallatalMiKRD40,
WKRD60, WKRD60L or WKRD60R in N,

Furk= N Knet Kas "Fre

Number of nails or screws in wall plate

Factor considering effective number of nails or screws in the wall plate

knet = 1 for n d8

knef = N° for n > 8 according to EN 1995-1-1 Equation (8.17)

Number of nails or screws in load direction parallel to grain

Factor considering influence of edge distance and load eccentricity for groups of up to 2(
or screws

kas = 0,6 for nails or screws in wall plate WKRD60L/R

kaa= 0,8 °/350/ ) for up to 20 nails in LVL in wall plates WKRD40 or WKRD60 and

12,5 mmda < 5d

kas= 1,0 in all other cases

Characteristic lateral load-carrying capacity of an LBA nail according to ETA-22/0002 or
LBS screw according to ETA-11/0030,

Fv,Rd = kmod ~Fv,Rk/ Ji

Characteristic tensile capacity of a wall plate

Fwp.rd = Nyrgaccording to EN 1993-1-1, 6.2.3

Characteristic lateral load-carrying capacity of the self-drilling WKRD screwgceet WKR
hold-down or wall plate WKRDG60T and vertical wall plate WKRD40, WKRD60, WKRD60
or WKRD60OR in N,

Fs,rk= s "6.200 N, Era= Fsre/ 2

Number of self-drilling WKRD screws

Characteristic load-carrying capacity of the WKR hold-down according to Table BJA& or t
WKRDG60T steel wall plate according to EN 1993-1-1

Fra,rd= Frare/ 2

Characteristic axial load-carrying capacity of the fastener in the horizontal ftahige

Head pull-through capacity see Table B.14. Head pull-through capacity for WKRD100C i
governing.

Factor according to Table B.15

Table B.15:Load-carrying capacityrgrkin N for Rotho Blaas WKRD hold-downs

Hold-down Frazin [N]
Washer Bolt or Metal Anchor Bolt position Frare | Kt
WKR09530, WKR13535 - M12 Inner hole 26.000| 1,05
WKR21535, WKR28535 - M12 Inner hole 26.000/ 1,10
WKR09530 ULS 13373 M12 Inner hole 26.000| 1,05
WKR13535 ULS 13373 M12 Inner hole 37.000| 1,05
WKR21535, WKR28535| ULS 13373 M12 Inner hole 37.000] 1,10
WKRD100C - Inner or outer position 17.600| 1,20
WKRD100C WHTW 6016 Inner position 25.300| 1,05
WKRD100C WHTW 6016 M16 in slotted hole Outer position 25.300| 1,35
WKRD100C WKRDW6020 Inner position 39.800| 1,10
WKRD100C WKRDW6020 QOuter position 39.800| 1,35
WKRD100C WHTW 6020 M20 hole 18.800] 1,70

WKRD100C WKRDW6020 | M20 in circular hole M20 hole 27.200| 1,90
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The slip modulus for WKRD hold-downs for configurations according to Fig. B. 37 to Fig. B. 42 is:

F re
Kl,ser 6 mm (BZ)
Table B.16:Force R, 1 hold-down / connection timber to timber
Fa,rk [KN] for timber-to-timber connection
no interlayer interlayer up to 20 mm
WKR hold | Fastener
down pattern LBA nails LBS screws K 4.ser LBA nails LBS screws K 4.ser
4x602 5x50° [KN/mm] 4x602 5x50°P [KN/mm]
Min{14,7; Min{14,1; Min{11,3; Min{10,7;
WKR9530 2 Funrd Fund F4.r/6 Funid Fund F4r6
Min{18,3; Min{17,2; Min{14,9; Min{13,8;
WKR13535 2 Funid Funid Fard6 Funid Funid Far/6
Min{23,0; Min{21,1; Min{19,6; Min{17,7;
WKR21535 2 Funrd Fund Fard/6 Funid Fund Far/6
Min{25,6; Min{23,4; Min{22,3; Min{20,0;
WKR28535 3 Funid Funid Fard6 Funrid Fun il Fard/6
aFor LBA nails with shorter length skcmust be reduced by mingEnor,réFv.60,rk ; Fax.short,rREFax.60,R$
For ringed shank nails according to EN 1459«must be reduced by min{Eni4so2 rEFv.LBARK ;
Fax,EN14592,REFax,LBA R}
b For LBS screws with shorter length,dgkmust be reduced by min{Enort,riFv.50rk; Fax,short,REFax,50.%

Fun,rkiS the lateral load-carrying capacity of a metal anchor in concrete or a bolt ines inrgteel member or a
screw according to ETA-11/0030 in a timber member.

Table B.17:Force Rk, 1 hold-down / connection timber to rigid support

Fa,r [KN] for timber-to-rigid support connection
no interlayer interlayer thickness up to dimax
WKR Fastener
hold down | pattern | | BA pails | LBS screws| Kuaser | LBA nails | LBS screws|diimax | Kaser
4x602 5x50°  |[kN/mm] | 4x602 5x50° | [mm] | [KN/mm]
Min{14,7; Min{14,1; Min{11,3; | Min{10,7;
WKR9530 1 Funid Funid Fa,r/6 Funeid Funrid 20 Fa,rd/6
Min{18,3; | Min{17,2; Min{14,9; | Min{13,8;
WKR13535 1 Funsid Funsid Fa,r/6 Funsi) Funsd 20 Fa,rd/6
Min{23,0; Min{21,1; Min{19,6; | Min{l17,7;
WKR21535 1 Funrd Funrd Fa,r/6 o v 20 Fa,r/6
1-4 Min{21,7; Min{20,0; Farid6 Min{13,0; | Min{11,3; 120 | Fard6
WKR28535 Funrid Funrid Fon.rid Fonid
> Min{25,6; Min{23,4; Eurd6 Min{22,3; | Min{20,0; 20 Eurid6
Fuh.ri} Fuh,ri} ’ Fuh,ri¢ Fuh,rid ’
Min{22,3; | Min{20,6; Min{12,5; | Min{10,8;
WKR41035 1 Funsed Funsid Fa,rd6 Funsd Funsid 240 | FarW6
i Min{21,7; Min{20,0; Min{11,5; | Min{9,8;
WKR53035 1-2 Funid Funrid Fa,r/6 ol Funrid 360 | F4rW/6

aFor LBA nails with shorter lengthskxmust be reduced by min{EnorréFv,60,rk; Faxshort REFax,60,rE
For ringed shank nails according to EN 1459 must be reduced by min{Eniase2 réFv,LBARK ;
Fax,EN14592, REFax, LBA R}

b For LBS screws with shorter length,dgkmust be reduced by min{Enorr¢Fv.50Rk; Fax.short,REFax50.R8

Fun,rkis the lateral load-carrying capacity of a metal anchor in concrete or a bolt irea irgteel member or a
screw according to ETA-11/0030 in a timber member.
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Table B.18:Force E, 1 hold-down / connection timber to timber

Timber-to-timber connection
WKR hold Fastener Foree [KN]
down pattern LBA nails 4x602 LBS screws 5x50 L [mm]
WKR9530 2 2,6 3,4 70
WKR13535 2 2,6 3,6 70
WKR21535 2 2,6 3,6 70
WKR28535 3 2,6 3,6 70

aFor LBA nails with shorter lengthskcmust be reduced by min{EnorréFv.60.rk; Fax short,REFax,60,R$
For ringed shank nails according to EN 1453 mmust be reduced by min{Eni4se2 réFv,L8ARK ;

Fax,EN14592, REFax, LBA RK}

b For LBS screws with shorter length,dgkmust be reduced by min{Enort,riFv.50.rk ; Fax.short,REFax.50.R%

Table B.19:Force F, 1 hold-down / connection timber to rigid support

Timber-to-rigid support connection
WKR hold Fastener
down pattern Fsri [KN] " [mm]
LBA nails 4x602 LBS screws 5x5¢

WKR9530 1 2,6 3,4 70
WKR13535 1 2,6 3,6 70
WKR21535 1 2,6 3,6 70
WKR28535 1-4 0,9 0,9 160
WKR28535 2 2,6 3,6 70
WKR41035 1 0,43 0,43 278
WKR53035 1 0,33 0,33 343
WKR53035 2 0,26 0,26 423
aFor LBA nails with shorter length skcmust be reduced by mingEnorr{Fv.60.rk; Fax,short,REFax,60,RE

For ringed shank nails according to EN 145%z«must be reduced by min{Eni4se2.rEFv.LBARK ;

Fax,EN14592, REFax,LBA RIG
b For LBS screws with shorter length,d&gkmust be reduced by min{Enort,riFv.50.rk; Fax.short,REFax,50,R%

The combined action of axial loadsksand lateral load #=q40n the fastener in the horizontal flange must be
checked by the designer.

Where:
I:5,Ed "E BL

B.3
25mm (83)

ax,Ed
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Definitions of forces, their directions and eccentricity
Forces tExample:

F1 31
.

onent 2

Component 1 Component 1

Component 1

Fastener specification
Nailing patterns are given in figures B.8 to B.14, B.20 and B.22.

Double angle brackets per connection
The angle brackets must be placed at each side opposite to each other, symmetrically foahent@xis.
Acting forces

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

F.and B Lateral force acting in the joint between the component 2 and component 1 in the component 2
direction

Fsand B Lateral force acting in the component 1 direction along the central axis of the joint.

Single angle bracket per connection
Acting forces

F1 Lifting force acting in the central axis of the angle bracket. The component 2 shadvbatpd
from rotation.

F,and B Lateral force acting in the joint between the component 2 and the component 1 in the component
2 direction. The component 2 shall be prevented from rotation.

Fsand B Lateral force acting in the component 1 direction along the central axis of the joint. Tjp@ com

nents must be prevented from rotationc&uses compression between the angle bracket or hold-
down and component 2; Eauses tension between the angle bracket and component 2.

Wane

Wane is not allowed, the timber has to be sharp-edged in the area of the angle brackets.

Timber splitting
For the lifting force it must be checked in accordance with Eurocode 5 or a similar national Timber Code that
splitting will not occur.

Combined forces
If the forces lFand B/F; or R/Fs act at the same time, the following inequality shall be fulfilled:

2

2 2 2
Fio - Be - BA Ra R,
@El,Rd 21 F@?d s 1 Fs,@ ; F4,Rd© ; FE-]-,Rd ©:

The forces Fand k or F: and k are forces with opposite direction. Therefore, only one fosa® F;, and k& or
Fs, respectively, is able to act simultaneously withvwhile the other shall be set to zero.

2
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Rotho Blaas Angle Brackets
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Figure B. 1 Dimensions of Angle Bracket NINO 100100
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Figure B. 2 Dimensions of Angle Bracket NINO 15080
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Figure B. 3a  Dimensions of Angle Bracket NINO 15080S
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Figure B. 4b  Dimensions of Angle Bracket NINO 15080S
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Figure B. 5

Dimensions of Angle Bracket NINO 100200
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Figure B. 6 Dimensions of NINO Washers



Page 27 of 57 of European Technical Assessment no. ETA-22/0089, issued on 2026-01-28

Figure B. 9 Typical installation NINO15080S Figure B. 10 Tpical installation IN0100200
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Nailing pattern for NINO100100

PATTERN 1 PATTERN 2
(605000 14 nails/screws X — 14 nails/screws
.(.D....O. 'aoo"oo
....l.. .......
° o ° o ° o ° o
o, ° ¢} O
o o 2 VGS screws @9 ® o 0 '
Q o o .O. 13 nails/screws 9 ¥ & .O. 13 nails/screws
U ® ° 4 0 °
timber to timber timber to timber
PATTERN 3 PATTERN 4
$0,0090%, 8 nails/screws "% Og 5,0 O o) 8 nails/screws
o 8 oo?® °oo
® 0 ® 0 ® 0 °
; ® o *° o
interlayer
O, [¢)
13 nails/screws .O . b O. 13 nails/screws
o o
® o e o [ ]
timber to timber timber to timber
PATTERN 5 PATTERN 6
505500 4 nails/screws 14 nails/screws
9 g 0o0® °oo
o0 oo o0 °
e e interlayer
Oy 0
o °*°0o e, 2 concrete anchors
L P or steel bolts
o o o o L]
timber to timber timber to rigid support
PATTERN 7 PATTERN 8
(006000 ¢ 14 nails/screws PP A 8 nails/screws
S 8 ee® .O.
LN ] Py L J °
° 5 ©° o interlayer
I |
%° o o g 2 concrete anchors 2 concrete anchors
0 0 45 o © or steel bolts or steel bolts
o o o o o
timber to rigid support timber to rigid support

Figure B. 11 Nailing patterns for Angle Bracket NINO 100100



PATTERN 9

timber to rigid support

PATTERN 11

timber to rigid support

8 nails/screws

interlayer

2 concrete anchors
or steel bolts

4 nails/screws

interlayer

2 concrete anchors
or steel bolts

Nailing pattern for NINO100100

PATTERN 10

timber to rigid support

PATTERN 12

timber to rigid support
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8 nails/screws

2 concrete anchors
or steel bolts

4 nails/screws

2 concrete anchors
or steel bolts

Figure B. 12 Nailing patterns for Angle Bracket NINO 100100



PATTERN 1

timber to timber

PATTERN 3

timber to timber

PATTERN 5

timber to timber

PATTERN 7

timber to rigid support

Nailing pattern for NINO15080

20 nails/screws

3 VGS screws @9
11 nails/screws

10 nails/screws

interlayer

11 nails/screws

5 nails/screws

11 nails/screws

20 nails/screws

2 concrete anchors
or steel bolts

PATTERN 2

(o @ L) [

timber to timber

PATTERN 4

timber to timber

PATTERN 6

timber to rigid support

PATTERN 8

ce G008
o

timber to rigid support
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20 nails/screws

11 nails/screws

10 nails/screws

11 nails/screws

10 nails/screws

interlayer

2 concrete anchors
or steel bolts

10 nails/screws

interlayer

2 concrete anchors
or steel bolts

Figure B. 13 Nailing patterns for Angle Bracket NINO 15080
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Nailing pattern for NINO15080

PATTERN 9 PATTERN 10
©%90%656°0 10 nails/screws (oo, 5 nails/screws
"= s " © l—_;_____h_ﬁm interlayer
Ciu 69 5 4" 2 concrete anchors O 4 60 5 40 2 concrete anchors
‘;'D .o . or steel bolts c:‘c_ . 5 ‘ or steel bolts
timber to rigid support timber to rigid support
PATTERN 11

00, 00 5 nails/screws

Y - 2 concrete anchors
.3 .:. or steel bolts

timber to rigid support

Figure B. 14 Nailing patterns for Angle Bracket NINO 15080

Nailing pattern for NINO15080S

PATTERN 1 PATTERN 2
® o o o c O O O
® o o o 8 screws ®e o o o 4 screws
® © © o o ® O ® ©C e
O & 8 O 5 screws O 5 B O 3 screws
timber to timber timber to timber
PATTERN 3

8 screws 4 screws

interlayer

2 concrete anchors
or steel bolts

2 concrete anchors
or steel bolts

o O

timber to rigid support timber to rigid support

Figure B. 15 Nailing patterns for Angle Bracket NINO 15080S
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Nailing pattern for NINO100200

PATTERN 1

21 nails/screws

T e e 2VGS screws @9
LI 13 nails/screws

timber to timber

PATTERN 2T PATTERN 2P
14 nails/screws 2. e 14 nails/screws
interlayer o interlayer
° ° ® ®
° ° 4 concrete anchors ¢ 2 concrete anchors
or steel bolts 9w oo @ or steel bolts
o o o ° ‘o
timber to rigid support timber to rigid support
PATTERN 3T PATTERN 3P
g et L 21 nails/screws e et e 21 nails/screws
(é';’ .9. ° m; . e .
n” . interlayer interlayer
e o w
° ° 4 concrete anchors ¢ o 2 concrete anchors
o 5 g @ or steel bolts 0 & @ ® or steel bolts
e o g ° @
timber to rigid support timber to rigid support

Figure B. 16 Nailing patterns for Angle Bracket NINO 100200
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Nailing pattern for NINO100200

PATTERN 4T

e o
timber to rigid support

PATTERN 5T

e o
timber to rigid support

o o
timber to rigid support

21 nails/screws

interlayer

4 concrete anchors
or steel bolts

21 nails/screws

interlayer

4 concrete anchors
or steel bolts

21 nails/screws

interlayer

4 concrete anchors
or steel bolts

PATTERN 4P

Ay

- I
<& - L]
SNy : -

Q .

o L ]
) .
.

L]

timber to rigid support

PATTERN 5P

a3

timber to rigid support

21 nails/screws

interlayer

2 concrete anchors
or steel bolts

21 nails/screws

interlayer

2 concrete anchors
or steel bolts

21 nails/screws

interlayer

2 concrete anchors
or steel bolts

Figure B. 17 Nailing patterns for Angle Bracket NINO 100200
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Nailing pattern for NINO100200
PATTERN 7T PATTERN 7P

¥ g0 e® e 21 nails/screws

.o L) L) L)

.S ey Il..'.[.

(i g LA G L . LI I
o

4 concrete anchors
or steel bolts

Figure B. 18 Nailing pattern for Angle Bracket NINO 100200

21 nails/screws

2 concrete anchors
or steel bolts
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Rotho Blaas Hold-downs
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Figure B. 19 Dimensions of Rotho Blaas WKR9530
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Figure B. 20  Dimensions of Rotho Blaas WKR13535
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Figure B. 21  Dimensions of Rotho Blaas WKR21535
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Figure B. 22  Dimensions of Rotho Blaas WKR28535
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Figure B. 23  Dimensions of Rotho Blaas WKR41035
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Figure B. 24  Dimensions of Rotho Blaas WKR53035
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Figure B. 25  Dimensions of Rotho Blaas WKRD100C
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Figure B. 26

Dimensions of Rotho Blaas WKRD40 and WKRD60
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Figure B. 27  Dimensions of Rotho Blaas WKRD60L
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Figure B. 28  Dimensions of Rotho Blaas WKRD60R
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Figure B. 29  Dimensions of Rotho Blaas WKRD60T
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Figure B. 30  Dimensions of Rotho Blaas WKRDW6020
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Figure B. 31 Typical installation WKR135 Figure B. 32 Typical installation WKR285

Nailing pattern for WKR095

PATTERN 1 PATTERN 2

6 nails/screws

interlayer interlayer
1 concrete anchor

or steel bolt 1 self-tapping screw

timber to rigid support timber to timber
with gap >0 with gap >0

Nailing pattern for WKR135

PATTERN 1 PATTERN 2

11 nails/screws 11 nails/screws

interlayer interlayer
1 concrete anchor

or steel bolt 1 self-tapping screw

timber to rigid support timber to timber
with gap >0 with gap >0

Figure B. 33 Nailing patterns for WKR095 and WKR135
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Nailing pattern for WKR215

PATTERN 1

8| 8 18 nails/screws

interlayer

or steel bolt
timber to rigid support
with gap >0
PATTERN 3
o () e
€ e 7 nails/screws
m‘: ° o
interlayer
1 concrete anchor
or steel bolt
timber to rigid support

1 concrete anchor

PATTERN 2

e 18 nails/screws

interlayer

1 self-tapping screw

timber to timber

with gap >0

PATTERN 4

3 nails/screws

interlayer

1 concrete anchor
or steel bolt

timber to rigid support

Figure B. 34 Nailing patterns for WKR215
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Figure B. 35 Nailing patterns for WKR285
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Figure B. 36 Nailing patterns for WKR410 and WKR 530
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Figure B. 37 Nailing patterns for WKR410 and WKR 530
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Figure B. 38 Nailing patterns for WKRD40 and WKRD60
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Figure B. 39 Nailing patterns for WKRD60 and WKRD100C
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Figure B. 40 Nailing patterns for WKRD60L and WKRD60R
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Figure B. 41 Nailing patterns for WKRD60L, WKRD60R and WKRD100C



Page 56 of 57 of European Technical Assessment no. ETA-22/0089, issued on 2026-01-28

Figure B. 42 Nailing patterns for WKRD40, WKRD60, WKRD60L, WKRD60R and WKRD 60T
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Figure B. 43 Minimum edge distance for self-drilling scre6,3 mm



