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Fastening system WT/WR

General WT

Design basis system WT

1 Rafter 2 Rafter-Purlin
I
Z4
P I
2 Z
3 Element-push 4 Main-secondary-beam 5 Notch

6 Compression reinforcement 7 Wall connection 8 Reinforcement

|
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Convincing advantages SR i W=

® High load bearing capacity

e Easy processing

e Any countersinking depth possible without pre-drilling
e High fire resistance of the joint

e Fast installation without pre-drilling

e Transmission of transverse and normal forces

¢ Fasteners not visible

e ETA-12/0063 (WT)

Basis: EN1995-1-1:2004+AC:2006+A1:2008 ; ETA-12/0063 Fastening solution for timber constructions | SFS 3



Fastening system WT/WR

General WT

Basic information about the fastener WT

WT-S-6,5 WT-T-6,5 WT-T-8,2 Unit
d 6.5 6.5 8.2 [mm]
d, 4.0 4.0 5.4 [mm]
d, 8.0 8.0 10.0 [mml
I 5.2 5.2 6.5 [mm]
M, 8.0 12.5 25.0 INm]
Fronsi 8.5 12.5 22.0 [kN]
Tronk 8.5 12.5 25.0 [Nm]

min {4-d/sin a; 20-d}

Q

Outer thread diameter of the screw [mm]
Angle between screw axis and grain direction
+ Embedment depth of the threaded part of the screw in the wood component [mm]

5 R

fox = 12.8 [N/mm2]
ko =1 at 45° < a <90°
Kaw =0.3+(0.7-0/45°) at0° < a < 45°

o Angle between screw axis and grain direction

Displacement modulus when loaded in the axial direction:
Keer = 25 - I - d (Softwood)
Keer = 30 - Iy - d (Softwood ash,beech,oak)
d  Outer thread diameter of the screw [mml].
Iy  Embedment depth of the threaded part of the screw in the wood component [mm]
Use in hardwood (ash, oak, beech, BauBuche) possible —» see ETA-12/0063

For execution planning, all designs in ETA-12/0063 must be taken into account

Tension/compression connection

for solid wood (C24) and glulam (GL24h) other wood building materials see ETA-12/

x <min {L - 2s ; 30 mm}

2

N

hmin

I"|min

m .

i

S |

hmin

hmin

4 SFS | Fastening solution for timber constructions

Basis: EN1995-1-1:2004+AC:2006+A1:2008 ; ETA-12/0063



Fastening system WT/WR

General WT

Tension/compression connection C24 | Decrese-
pe = 350 [kg/m?] | factor "
Ry [kN]
Fastener dxL s [mm] | hyi, [Imm] | < 15° 15° 20° 25° 30° 35° 40° 45° 90° | generell
WT-T/S-6,5x90 40 50 - - - - - - -] 2.05| 2.05 0.87
WT-T/S-6,5x130 55 70 - - - -1 216 | 2.38| 2.60| 2.82 | 2.82 0.91
WT-T-6,5x160 65 85 - - -| 229 255| 281 | 3.07| 3.33| 3.33 0.92
WT-T-6,5x190 80 100 - -1 250| 282| 314 | 3.46 | 3.78| 410 | 4.10 0.94
WT-T-6,5x220 95 115 - -1 297 | 335| 373 | 411 | 449 | 4.86 | 4.86 0.95
WT-T-8,2x160 65 85 - - - - -1 355| 3.87| 4.20| 4.20 0.90
WT-T-8,2x190 80 100 - - —-| 356 | 396 | 436 | 477 | 517 | 517 0.92
WT-T-8,2x220 95 115 - - -] 423| 470 | 518 | 566 | 6.14 | 6.14 0.93
WT-T-8,2x245 107 125 - -1 422 | 476 | 530 | 5.84 | 6.37| 6.91 | 6.91 0.94
WT-T-8,2x275 122 140 - -| 482 | 543 | 6.04 | 665 | 727 | 788 | 7.88 0.95
WT-T-8,2x300 135 155 -| 465 | 533| 6.01| 6.69| 736 | 8.04| 872 | 872 0.95
WT-T-8,2x330 135 170 -| 465| 533 | 6.01| 669 | 7.36| 8.04 | 872 | 8.72 0.95
nes = N%8, where n = total number of fasteners of the joint
" Reduction factor for compressive stress
General remarks see page 6
Tension/compression connection GL24h | Decrese-
py = 385 [kg/m?] | factor
Ry.q [kN]
Fastener dxL s [mm] | h, [Imm] | < 15° 15° 20° 25° 30° 35° 40° 45° 90° | generell
WT-T/S-6,5x90 40 50 - - - - - - - 221 | 2.21 0.87
WT-T/S-6,5x130 55 70 - - - -| 233|257 | 280 | 3.04 | 3.04 0.91
WT-T-6,5x160 65 85 - - -] 247 | 275 | 3.03| 3.31| 3.59 | 3.59 0.92
WT-T-6,5x190 80 100 - -] 270 | 3.05| 3.39| 3.73 | 4.08| 4.42 | 4.42 0.94
WT-T-6,5x220 95 115 - -] 321 | 362| 402 | 443 | 484 | 5.25| 5.25 0.95
WT-T-8,2x160 65 85 - - - - —-| 3.83| 418 | 453 | 4.53 0.90
WT-T-8,2x190 80 100 - - -1 384 | 428| 471 | 514 | 558 | 5.58 0.92
WT-T-8,2x220 95 115 - - -] 456 | 5.08| 559 | 6.11 | 6.62 | 6.62 0.93
WT-T-8,2x245 107 125 - -| 456 | 514 | 572 | 6.30 | 6.88| 746 | 7.46 0.94
WT-T-8,2x275 122 140 - -| 520 | 586 | 652 | 718 | 7.84| 850 | 8.50 0.95
WT-T-8,2x300 135 155 -] 5.02| 575| 6.48| 721 | 795| 8.68| 9.41 | 9.41 0.95
WT-T-8,2x330 135 170 -] 502| 575| 6.48| 721 | 795| 8.68| 9.41 | 9.41 0.95
ng = N%%, where n = total number of fasteners of the joint
2 Reduction factor for compressive stress
General remarks see page 6
Basis: EN1995-1-1:2004+AC:2006+A1:2008 ; ETA-12/0063 Fastening solution for timber constructions | SFS 5



Fastening system WT/WR

General WT

Shear connection

\Y ° £
) < Attention:
v In case of one-sided inclination,
forces can only be absorbed
from one direction (cf. fig.)

\V <

£

<
Shear connection C24 GL24h
py = 350 [kg/m?] py = 385 [kg/m?]
Ry [kN] Ry [kN]
Fastener dxL s [mm] hoin [IMm] o = 45° o = 45°
WT-T/S-6,5x90 40 65" 1.45 1.56
WT-T/S-6,5x130 55 65" 1.99 2.15
WT-T-6,5x160 65 65" 2.35 2.54
WT-T-6,5x190 80 70 2.90 3.13
WT-T-6,5x220 95 80 3.44 3.71
WT-T-8,2x160 65 827" 2.97 3.20
WT-T-8,2x190 80 82" 3.65 3.94
WT-T-8,2x220 95 82" 4.34 4.68
WT-T-8,2x245 107 90 4.89 5.27
WT-T-8,2x275 122 100 5.57 6.01
WT-T-8,2x300 135 110 6.17 6.65
WT-T-8,2x330 135 120 6.17 6.65

n.s = n%°, where n = total number of fasteners of the connection

Exception: doweled beam — n; =n

"With pre-drilling, smaller minimum wood thicknesses are also possible

General remarks see below

General remarks

® Transverse tensile stresses must be verified
separately

¢ In the case of several fasteners or pairs of fasten-
ers acting together in a connection, the resistances
given must be multiplied by a factor of ng

® Values apply to connections where half of the fas-
teners are located in each component (for a few
exceptions, see “Connection of main/ secondary
beams”)

e Connection geometries according to drawings
must be observed

6 SFS | Fastening solution for timber constructions

e For WT screws subjected to axial compression,
where the screw head is pressed out of the wood
and therefore does not carry, 5.2 mm (d = 6.5 mm)
must be shortened on the screw head side and
6.5 mm (d = 8.2 mm) on the screw head side

e Table values for k., = 0.8 and y,= 1.3 according to
EN1995-1-1:2004+AC:2006+A1:2008

¢ Prior to execution, all calculations must
be checked and approved by the responsible

planner

Basis: EN1995-1-1:2004+AC:2006+A1:2008 ; ETA-12/0063



Fastening system WT/WR

General WT

Connection main/secondary beam

WT-T-6,5xL WT-T-8,2xL
> 20 mm > 24 mm
> 10 mm >12 mm
> 20 mm > 24 mm
_C'E :’ % )
< 2 v g
2 3| &
< 5|2
\% Notch
Connection main/secondary beam C24 GL24h
py = 350 [kg/m?] | p, =385 [kg/m?]
Ry [KN] Ryq [kN]
Fastener dxL s [mm] | hyi Imm] | my, [mm] | m, [mm] p [mm] o = 45° o =45°
WT-T/S-6,5x90 40 - - - - - -
WT-T/S-6,5x130 55 100 h/2 + 6 h/2-6 | hx0,707 - 65 3.61 3.89
WT-T-6,5x160 65 120 h/2 h/2 | hx0,707-80 4.33 4.67
WT-T-6,5x190 80 140 h/2 h/2 | hx0,707-95 5.42 5.85
WT-T-6,5x220 95 160 h/2 h/2 | hx0,707-110 6.50 7.02
WT-T-8,2x160 65 120 h/2+7 h/2-7 hx0.707-80 5.34 5.77
WT-T-8,2x190 80 140 h/2+2 h/2-2 hx0.707-95 6.71 7.25
WT-T-8,2x220 95 160 h/2 h/2 | hx0.707-110 8.08 8.72
WT-T-8,2x245 107 180 h/2 h/2 | hx0.707-123 9.18 9.91
WT-T-8,2x275 122 200 h/2 h/2 | hx0.707-138 10.55 11.39
WT-T-8,2x300 135 220 h/2 h/2 | hx0.707-150 11.74 12.67
WT-T-8,2x330 135 240 h/2 h/2 | hx0.707-165 11.74 12.67

ne = N%9, where n = total number of fasteners of the connection
o = 45° (screw-in angle)

General remarks see page 6

Basis: EN1995-1-1:2004+AC:2006+A1:2008 ; ETA-12/0063

Fastening solution for timber constructions | SFS 7



Fastening system WT/WR

General WT

Shear connection, thread-free part in shear joint

v 3
€
<
\ <
€
<
Shear-connection C24 GL24h
pi = 350 [kg/m?] py = 385 [kg/m?]
Ryg [KNTT Ryq [KN]?
Fastener dxL s [mm] hoin [IMm] o = 45° o = 45°
WT-T/S-6,5x90 40 652 1.14 1.21
WT-T/S-6,5x130 55 65 1.30 1.38
WT-T-6,5x90 40 45 1.00 1.06
WT-T-6,5x130 55 65 1.12 1.18
WT-T-6,5x160 65 80 1.12 1.18
WT-T-6,5x190 80 95 1.12 1.18
WT-T-6,5x220 95 110 1.12 1.18
WT-T-8,2x160 65 822 2.01 2.13
WT-T-8,2x190 80 95 2.22 2.34
WT-T-8,2x220 95 110 2.23 2.34
WT-T-8,2x245 107 123 2.23 2.34
WT-T-8,2x275 122 138 2.23 2.34
WT-T-8,2x300 135 150 2.23 2.34
WT-T-8,2x330 135 165 2.23 2.34
" Only up to max. b fasteners in a row in grain direction
2 With pre-drilling, smaller minimum wood thicknesses are also possible
Conversion factors when there are less than 5 screws in a row in the fiber direction:
Number of screws 1 2 3 4 5
Conversion factor 1.38 1.29 1.24 1.21 1.00

® Angle between screw and fiber direction is 90°

e Table values for k. = 0.8 und y,,= 1,3 according to
EN1995-1-1:2004+AC:2006+A1:2008

* Prior to execution, all calculations must be
checked and approved by the responsible
planner

General remarks

¢ |f several fasteners or pairs of fasteners are used
together in a connection, the resistances given
must be multiplied by the factor n

® Values apply to connections where half of the
fasteners are located in each component

e Connection geometries according to drawings
must be observed

8 SFS | Fastening solution for timber constructions Basis: EN1995-1-1:2004+AC:2006+A1:2008 ; ETA-12/0063



Fastening system WT/WR

General WT

WT Edge and intermediate distances

Without pre-drilling Axial Shear "
[mm] [mm]
WT-T/S-6,5xL Parallel to the grain a 78 78
Perpendicular to the grain a, 20 33
Stressed end grain as, - 98
Unstressed end grain as. 52 65
Stressed edge a4, - 65
Unstressed edge Ay 20 33
WT-T-8,2xL Parallel to the grain a, 99 99
Perpendicular to the grain a, 25 41
Stressed end grain a, - 123
Unstressed end grain az. 66 82
Stressed edge I - 82
Unstressed edge ay. 25 41
"Smaller spacing possible with predrilling EN1995-1-1:2004+AC:2006+A1:2008, Table 8.2
Without predrilling, a minimum timber thickness of 10 - d is required for the timber components
Failure along the circumference of a screw group shall be considered (see ETA-12/0063 A.2.4.2)
Center distances Edge distance Edge distance
P - —
s >t <
N
_®|
1 a1t | a1.cq
a, a, Edge distance Edge distance
- -
A et Y ot
= o
o N
© ©
Center distances
=
N N -
© Edge distance
5 ©
© | = 3
<
+ %
o
N
a, a, c
a1.cq
- § i JL
ajce Edge distance
Basis: EN1995-1-1:2004+AC:2006+A1:2008 ; ETA-12/0063 Fastening solution for timber constructions | SFS 9




Fastening system WT/WR

General WT

ai,ce Azce Q2 @ca

a1,cq

1 Center of gravity of the screw thread in the component

3
" " aica
o o /7 Q
1 Fls
i\ S
= Q “‘5“

MW\\
b b

1 Center of gravity of the screw thread in the component

dzcc A2
Mu.{/
1

10 SFS | Fastening solution for timber constructions Basis: EN1995-1-1:2004+AC:2006+A1:2008 ; ETA-12/0063



Fastening system WT/WR

General WT

Minimum distances between crossed screws (axial stress)

O

0° <, <90°

90° 75° 60° 45° 30° 15° 0°
WT-T/S-6,5xL 8req (MM 10 12 14 15 17 19 20
WT-T-8,2xL 8peq [MmM] 12 15 17 19 21 23 25
Ok
N
~ = eneral remarks
3 S @T LT Before execution, all calculations
E——— ©°F T must be checked and approved
e by the responsible planner
$@u
Fastening Sytsem WT
Pre-drilling diameter [mm]
SR YW= wrrse st 3.5 (4)
WT-T-8,2xL 5.0
Typ Material Thread diameter @ Length | Thread length |Head @ | Head height | Recess
S: A2 d L s dy I
T: verzinkt blau ™ [mm] [mm] [mm] | [mm] [mm]
WT - S |- 6.5 |x 65 28 8 5.2 T30
WT - S |- 6.5 |x 90 40 8 5.2 T30
WT - S |- 6.5 |x 130 55 8 5.2 T30
WT - T- 6.5 |x 65 28 8 5.2 T30
WT - T- 6.5 |x 90 40 8 5.2 T30
WT - T- 6.5 |x 130 55 8 5.2 T30
WT - T|- 6.5 |x 160 65 8 5.2 T30
WT - T- 6.5 |x 190 80 8 5.2 T30
WT - T- 6.5 |x| 220 95 8 5.2 T30
WT - T- 8.2 |x 160 65 10 6.5 T40
WT - T- 8.2 |x 190 80 10 6.5 T40
WT - T- 8.2 |x| 220 95 10 6.5 T40
WT - T- 8.2 |[x| 245 107 10 6.5 T40
WT - T- 8.2 |[x| 275 122 10 6.5 T40
WT - T- 8.2 |x| 300 135 10 6.5 T40
WT - T- 8.2 |x| 330 135 10 6.5 T40
" for use classes: 1 and 2 (not directly weathered)
Basis: EN1995-1-1:2004+AC:2006+A1:2008 ; ETA-12/0063 Fastening solution for timber constructions | SFS "



Fastening system WT/WR

General WT

Mounting devices and accessories

Application Devices/Accessories Fastener Devices/Accessories
Main/secondary Screw-in aid WT-T/S-6,5xL Bit holder Magic Flip Force ZA 1/4"
beam, dowelled for wood construction screws WT-T-8,2xL
beam, element
construction, etc. f
Main/secondary Universal gauge WT-T/S-6,5xL Attachment WT-T30
beam, dowelled beam,| ZL WT/U WT-T-8,2xL Attachment WT-T40/D10
element construction,
etc. GRZX 3 T30/T40
Main/secondary beam | Seting tool ZL WT/MS WT-T/S-6,5xL Bit T30, Length: 70, 200, 350 [mm]
WT-T-8,2xL
Bit T40, Length: 70, 152, 200,
350, 520 [mm]
Qe T30/T40 {3
88 =
Main/secondary beam | Setting tool ZL WT/S WT-T/S-6,5xL Power drill BO 1055
WT-T-8,2xL
Coupling purlin Setting tool ZL WT WT-T/S-6,5xL Power drill DI 650

L max.: 130 mm

Deep-stop-sleeve Z661

=l EE@

12 SFS | Fastening solution for timber constructions

Basis: EN1995-1-1:2004+AC:2006+A1:2008 ; ETA-12/0063



Fastening System WT/WR

General WR

Design basis system WR

Shear tension reinforcements Shear tension reinforcements Wood-to-Wood-Connections
gable roofs curved beams Rafter-Purlin. Connection

Wood-Reinforcement Wood-Reinforcement Wood-Reinforcement
Shear-tension by connections Penetrations Notches

Wood-to-Wood-Connections Shear tension reinforcements Steel-to-wood-connections
Face-Wood-Connections Support reinforcements Main-Subbeam-Connections

Advantages that convince

¢ High load bearing capacity

e Fasy processing

* \Wood-steel connections

¢ High fire resistance of the connection
e Quick assembly without pre-drilling

e Transmission of transverse and normal forces
e Connecting means not visible

e ETA-12/0062 (WR)

Basis: EN1995-1-1:2004+AC:2006+A1:2008 ; ETA-12/0062 Fastening solution for timber constructions | SFS 13



Fastening System WT/WR

General WR

% < S ©
I

Basic information about the fastener WR

WR-T-9xL WR-T-13xL Einheit
d 9 13 [mm]
d, 5.7 8.5 [mm]
d, 14 22 [mm]
Iy 20 20 [mm]
M, 30 80 [Nm]
Fiensik 25 55 [kN]
Fronk 30 100 [Nm]

leg=min{4-d/sino ;20 -d}

d Outer thread diameter of the screw [mm]

. R

ef
fack
ax

k

ax

Angle between screw axis and grain direction
Embedment depth of the threaded part of the screw in the wood component [mm]

o Angle between screw axis and grain direction

Displacement modulus when loaded in the axial direction:

Koo = 25 - I, - d (Softwood)

Keer = 30 - I - d (Softwood ash,beech,oak)

d Outer thread diameter of the screw [mm]

ef

Embedment depth of the threaded part of the screw in the wood component [mm]

Use in hardwood (ash, oak, beech, BauBuche) possible — see ETA-12/0062

For execution planning, all designs in ETA-12/0062 must be taken into account

14 SFS | Fastening solution for timber constructions

=12.8 [N/mm?] for solid wood (C24) and glulam (GL24h) other wood building materials see ETA-12/0063
Koy =1 at 45° < a < 90°
=0.3+(0.7-a/45° at0° < a < 45°

Basis: EN1995-1-1:2004+AC:2006+A1:2008 ; ETA-12/0062



Fastening System WT/WR

General WR

Tension/compression connection

N N N N x < 6d
_ _ _ o
| - Ry -
|
%]
o
[
- N N
Tensile force C24
connection p, = 350 [kg/m?]
Ru.q [kN]
Fastener los IMmm] 0° 10° 20° 30° 40° 45° 50° 60° 70° 80° 90°
WR-T-9xL 50 - - - - - - 3.54 3.564 3.64 3.54 3.54
100 - - - 5.44 6.54 7.09 7.09 7.09 7.09 7.09 7.09
150 - - 6.50 8.15 9.81 | 10.63 | 10.63 | 10.63 | 10.63 | 10.63 10.63
200 4.25 6.46 8.66 | 10.87 | 13.08 | 14.18 | 14.18 | 14.18 | 14.18 | 14.18 14.18
250 5.32 8.07 | 10.83 | 13.69 | 16.34 17.72 1772 1772 1772 1772 17.72
300 6.38 9.69 | 13.00 | 16.31 | 19.23 | 19.23 | 19.23 | 19.23 | 19.23 | 19.23 19.23
350 7441 1130 | 15.16 | 19.02 | 19.23 | 19.23 | 19.23 | 19.23 | 19.23 | 19.23 19.23
400 851 | 1292 | 1733 | 19.23 | 19.23 | 19.23 | 19.23 | 19.23 | 19.23 | 19.23 19.23
450 957 | 1453 | 19.23 | 19.23 | 19.23 | 19.23 | 19.23 | 19.23 | 19.23 | 19.23 19.23
500 | 10.63 | 16.15| 19.23 | 19.23 | 19.23 | 19.23 | 19.23 | 19.23 | 19.23 | 19.23 19.23
WR-T-13xL 100 - - - 785 944 | 10.24 | 10.24 | 10.24 | 10.24 | 10.24 10.24
200 6.14 933 | 1252 | 1570 | 18.89 | 20.48 | 20.48 | 20.48 | 20.48 | 20.48 20.48
300 9.22 | 13.99 | 18.77 | 23,55 | 28.33 | 30.72 | 30.72 | 30.72 | 30.72 | 30.72 30.72
400 | 12.29| 18.66 | 25.03 | 3140 | 3777 | 40.96 | 40.96 | 40.96 | 40.96 | 40.96 40.96
500 | 15.36 | 23.32 | 31.29 | 39.25| 4231 | 42.31 | 4231 | 4231 | 42.31 | 4231 42.31
600 | 18.43 | 2799 | 3755 | 42.31| 4231 | 4231 | 4231 | 4231 | 42.31 | 4231 42.31
700 | 2150 | 32.65| 4231 | 4231 | 4231 | 42.31 | 4231 | 4231 | 42.31 | 42.31 42.31
800 | 24.58 | 3732 | 4231 | 4231 | 4231 | 4231 | 4231 | 4231 | 42.31 | 42.31 42.31
900 | 2765 | 4198 | 4231 | 4231 | 4231 | 4231 | 4231 | 4231 | 4231 | 42.31 42.31
1000 | 30.72 | 42.31 | 4231 | 4231 | 4231 | 4231 | 4231 | 4231 | 4231 | 42.31 42.31

ne = N9, where n = total number of fasteners of the joint
General remarks see page 22

D = Steel failure

Basis: EN1995-1-1:2004+AC:2006+A1:2008 ; ETA-12/0062

Fastening solution for timber constructions | SFS
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Fastening System WT/WR

General WR

Tensile force

C24

connection p = 350 [kg/m?3]
R [kN]

Fastener e [Mm] 0° 10° 20° 30° 40° 45° 50° 60° 70° 80° 90°
WR-T-9xL 50 - - - - - - 3.54 3.54 3.54 3.54 3.54
100 - - - 5.44 6.54 7.09 7.09 7.09 7.09 709 7.09

150 - - 6.50 8.15 9.81 10.04 10.11 10.25 | 10.38 | 10.50 10.61

200 4.25 6.46 8.66 9.79 9.96 | 10.04 | 10.11 10.25 | 10.38 | 10.50 10.61

250 5.32 8.07 9.61 9.79 9.96 | 10.04 10.11 10.25 | 10.38 | 10.50 10.61

300 6.38 9.40 9.61 9.79 9.96 | 10.04 | 10.11 10.25 | 10.38 | 10.50 10.61

350 744 9.40 9.61 9.79 9.96 | 10.04 10.11 10.25 | 10.38 | 10.50 10.61

400 8.51 9.40 9.61 9.79 9.96 | 10.04 | 10.11 10.25 | 10.38 | 10.50 10.61

450 9.17 9.40 9.61 9.79 9.96 | 10.04 10.11 10.25 | 10.38 | 10.50 10.61

500 9.17 9.40 9.61 9.79 9.96 | 10.04| 10.11 10.25 | 10.38 | 10.50 10.61

WR-T-13xL 100 - - - 785 9.44 | 10.24 | 10.24 | 10.24 | 10.24 | 10.24 10.24
200 6.14 9.33| 1252 | 15.70 | 18.89 | 20.48 | 20.48 | 20.48 | 20.48 | 20.48 20.48

300 9.22 | 13.99 | 18.77 | 22.47 | 22.83 | 2299 | 23.15 | 23.45 | 23.73 | 23.98 24.22

400 | 12.29 | 18.66 | 22.07 | 2247 | 2283 | 2299 | 23.15| 23.45| 23.73 | 23.98 24.22

500 | 15.36 | 2162 | 22.07 | 2247 | 2283 | 2299 | 23.15| 23.45| 23.73 | 23.98 24.22

600 | 18.43 | 2162 | 22.07 | 2247 | 2283 | 2299 | 23.15| 23.45| 23.73 | 23.98 24.22

700 | 2112 | 21.62 | 22.07 | 22.47 | 2283 | 2299 | 23.15 | 23.45 | 23.73 | 23.98 24.22

800 | 2112 | 2162 | 22.07 | 2247 | 2283 | 2299 | 23.156 | 23.45| 23.73 | 23.98 24.22

900 | 2112 | 2162 | 22.07 | 2247 | 2283 | 2299 | 23.15| 23.45| 23.73 | 23.98 24.22

1000 | 2112 | 21.62 | 22.07 | 22.47 | 22.83| 22.99| 23.15| 23.45| 23.73 | 23.98 24.22

ne = N%°, where n = total number of fasteners of the joint
General remarks see page 22

D = Steel failure
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Fastening System WT/WR

General WR

Tensile force

GL24h

connection p, =385 [kg/m3]
Ry.q [kN]

Fastener los IMm] 0° 10° 20° 30° 40° 45° 50° 60° 70° 80° 90°
WR-T-9xL 50 - - - - - - 3.83 3.83 3.83 3.83 3.83
100 - - - 5.87 706 765 765 765 765 7.65 765

150 - - 7.01 8.80 10.58 11.48 11.48 11.48 11.48 11.48 11.48

200 4.59 6.97 935 | 11.73| 1411 | 1530 | 15.30 | 15.30 | 15.30 | 15.30 15.30

250 5.74 8.71 11.69 | 14.66 | 1764 | 19.13 | 19.13 | 19.13 | 19.13 | 19.13 19.13

300 6.89 | 1046 | 14.03 | 1760 | 19.23 | 19.23 | 19.23 | 19.23 | 19.23 | 19.23 19.23

350 8.03 | 1220 | 16.36 | 19.23 | 19.23 | 19.23 | 19.23 | 19.23 | 19.23 | 19.23 19.23

400 9.18 | 13.94 | 18.70 | 19.23 | 19.23 | 19.23 | 19.23 | 19.23 | 19.23 | 19.23 19.23

450 | 10.33 | 15.68 | 19.23 | 19.23 | 19.23 | 19.23 | 19.23 | 19.23 | 19.23 | 19.23 19.23

500 | 11.48 | 1743 | 19.23 | 19.23 | 19.23 | 19.23 | 19.23 | 19.23 | 19.23 | 19.23 19.23

WR-T-13xL 100 - - - 847 | 10.19| 11.05| 11.05| 11.05| 11.05| 11.05 11.05
200 6.63 | 10.07 | 1351 | 16.95| 20.38 | 22.10 | 22.10 | 22.10 | 22.10 | 22.10 22.10

300 9.95| 15.10 | 20.26 | 25.42 | 30.58 | 33.15| 33.15| 33.15| 33.15| 33.15 33.15

400 | 13.26| 20.14 | 2701 | 33.89 | 40.77 | 42.31| 42.31 | 42.31 | 4231 | 42.31 42.31

500 | 16.58 | 25.17 | 33.77 | 42.31 | 4231 | 4231 | 4231 | 42.31 | 42.31 | 42.31 42.31

600 | 19.89 | 30.21 | 40.52 | 42.31 | 4231 | 42.31 | 4231 | 4231 | 42.31 | 4231 42.31

700 | 23.21 | 35.24 | 4231 | 4231 | 4231 | 4231 | 4231 | 4231 | 4231 | 42.31 42.31

800 | 26.52 | 40.28 | 42.31 | 42.31| 4231 | 4231 | 4231 | 4231 | 4231 | 42.31 42.31

900 | 29.84 | 42.31| 4231 | 4231 | 4231 | 4231 | 4231 | 4231 | 4231 | 42.31 42.31

1000 | 33.15 | 42.31 | 4231 | 4231 | 42.31| 4231 | 4231 | 4231 | 4231 | 42.31 42.31

ne = N%%, where n = total number of fasteners of the joint
General remarks see page 22

D = Steel failure

Basis: EN1995-1-1:2004+AC:2006+A1:2008 ; ETA-12/0062
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Fastening System WT/WR

General WR
Compression force GL24h
Connection p, = 385 [kg/m?]
Ru.g [kN]
Fastener los [Mm] 0° 10° 20° 30° 40° 45° 50° 60° 70° 80° 90°
WR-T-9xL 50 - - - - - - 3.83 3.83 3.83 3.83 3.83
100 - - - 5.87 7.06 765 7.65 765 765 765 765
150 7.01 8.80 | 10.16 | 10.23 | 10.31 | 10.44 | 10.57 | 10.68 10.79

200 4.59 6.97 9.356 9.99 | 10.16 | 10.23 | 10.31 | 10.44 | 10.57 | 10.68 10.79
250 5.74 8.71 9.81 9.99 | 10.16 | 10.23 | 10.31 | 10.44 | 10.57 | 10.68 10.79
300 6.89 9.61 9.81 9.99 | 10.16 | 10.23 | 10.31 | 10.44 | 10.57 | 10.68 10.79
350 8.03 9.61 9.81 9.99 | 10.16 | 10.23 | 10.31 | 10.44 | 10.57 | 10.68 10.79
400 9.18 9.61 9.81 9.99 | 10.16 | 10.23 | 10.31 | 10.44 | 10.57 | 10.68 10.79
450 9.38 9.61 9.81 9.99 | 10.16 | 10.23 | 10.31 | 10.44 | 10.57 | 10.68 10.79
500 9.38 9.61 9.81 9.99 | 10.16 | 10.23 | 10.31 | 10.44 | 10.57 | 10.68 10.79
WR-T-13xL 100 - - - 8.47 | 1019 | 11.05| 11.05| 11.05| 11.05| 11.05 11.05
200 6.63 | 10.07 | 13.51 | 16.95| 20.38 | 22.10 | 22.10 | 22.10 | 22.10 | 22.10 22.10
300 9.95| 156,10 | 20.26 | 22.90 | 23.25 | 23.41 | 2357 | 23.86 | 24.13 | 24.38 24.61
400 | 13.26 | 20.14 | 2250 | 22.90 | 23.25 | 23.41 | 2357 | 23.86| 24.13 | 24.38 24.61
500 | 16.58 | 22.07 | 22.50 | 22.90 | 23.25 | 23.41 | 2357 | 23.86 | 24.13 | 24.38 2461
600 | 19.89 | 22.07 | 2250 | 2290 | 23.25 | 23.41 | 2357 | 23.86| 24.13| 24.38 24.61
700 | 2158 | 22.07 | 2250 | 22.90 | 23.25 | 23.41 | 2357 | 23.86 | 24.13 | 24.38 24.61
800 | 2158 | 22.07 | 2250 | 22.90 | 23.25 | 23.41 | 2357 | 23.86 | 24.13 | 24.38 24.61
900 | 2168 | 22.07 | 2250 | 22.90 | 23.25| 23.41 | 23567 | 2386 | 24.13 | 24.38 24.61
1000 | 2158 | 22.07 | 2250 | 22.90 | 23.25| 2341 | 23.57 | 23.86| 24.13 | 24.38 24.61

ne = N%°, where n = total number of fasteners of the joint
General remarks see page 22

D = Steel failure
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Fastening System WT/WR
General WR

Shear load connection

& Wood-Wood
Attention: In case of one-sided inclination,
\Y; 2 only forces from one direction can be absorbed
v@ (see fig.)
\
7
&
o
P Steel-Wood

Head must rest fully in the hole in the steel plate.
Countersink the hole according to the screw
inclination. dp should be at least 5 mm.

\ Caution: Steel-wood connections should only be
planned and executed by experienced specialist
companies.

\
/
e
s
(>
9//C~>5
AN
© AN
o N <
Avy)
AN
h [mm] 40| 60| 80| 100| 120| 140| 160 | 180 | 200 | 220 | 240 | 260 | 280 | 300 | 320| 340| 360
let, mogicn (MM 56| 84| 113| 141| 169 | 197 | 226 | 254 | 282| 311 | 339 | 367 | 395 | 424 | 452 | 480| 509

Basis: EN1995-1-1:2004+AC:2006+A1:2008 ; ETA-12/0062 Fastening solution for timber constructions | SFS 19



Fastening System WT/WR

General WR
Shear load C24 GL24h
connection P = 350 [kg/m3] P = 385 [kg/m3]
Fastener les [Mm] Ry [kN] Ry kNI
WR-T-9xL 50 - -
100 5.01 5.41
150 752 8.12
200 10.03 10.82
250 12.53 13.53
300 13.60 13.60
350 13.60 13.60
400 13.60 13.60
450 13.60 13.60
500 13.60 13.60
WR-T-13xL 100 7.24 781
200 14.48 15.63
300 21.72 23.44
400 28.96 29.92
500 29.92 29.92
600 29.92 29.92
700 29.92 29.92
800 29592 29.92
900 29.92 29.92
1000 29.92 29.92

ng = N%°, where n = total number of fasteners in the connection
Exception: dowelled beam — n,=n

For steel connections, fasteners must be equally stressed.

It is recommended to use torque-controlled tools.

For general remarks see page 22

D = Steel failure
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Fastening System WT/WR

General WR

Connection main/secondary beam

-
%
e

[

o«
=
27 mm > 39 mm
14 mm > 20 mm 1
27 mm =39 mm

WR-T-13xL

vV v v

m m
For countersinking deeper
than flush with head diameter
\ Pre-drill d, accordingly
N @
4
o
>
7]
c
£
=
22
O£
= | =
S| E
s =
$|s
E|l=
Ly O
Notch
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Fastening System WT/WR

General WR
Connection main/secondary beam C24 GL24h
Py = 350 [kg/m3] P = 385 [kg/m3]
Fastener l IMmm] Rin IMmM] m [mm] Ry [kN] Ry [kN]
WR-T-9x250 105 200 98 10.53 11.36
WR-T-9x300 130 240 116 13.03 14.07
WR-T-9x350 1565 260 134 14.20 14.47
WR-T-9x400 180 300 151 14.20 14.47
WR-T-9x450 205 340 169 14.20 14.47
WR-T-9x500 230 380 187 14.20 14.47
WR-T-13x400 180 300 157 26.07 28.13
WR-T-13x500 230 380 192 32.52 33.11
WR-T-13x600 280 440 228 32.52 33.11
WR-T-13x700 330 520 263 32.52 33.11
WR-T-13x800 380 580 298 32.52 33.11
WR-T-13x900 430 660 334 32.52 33.11
WR-T-13x1000 480 720 369 32.52 33.11

ne = N%°, where n = number of screw crosses consisting of 2 screws

Values apply to connections where half of the fasteners are in both components
o = 45° (screw-in angle)

General remarks see below

D = Steel failure

General remarks

e Transverse tensile stresses must be verified e For steel connections, the fasteners must be equal-
separately ly stressed. It is recommended to work with tor-

¢ |n case of several fasteners or pairs of fasteners que-controlled tools
acting together in one connection, the indicated e Connection geometries according to drawings must
resistances must be multiplied by the factor n,;. be observed

® Values apply to corresponding anchorage lengths e Table values for k. = 0.8 und y,,= 1,3 according to
¢ of the thread EN1995-1-1:2004+AC:2006+A1:2008

e For WR-T screws subjected to axial compression, ¢ Prior to execution, all calculations must
where the screw head is pushed out of the wood be checked and approved by the responsible
and therefore does not carry, the screw head side planner

must be offset by 20 mm
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Fastening System WT/WR

General WR

Shear connection

v k3
v s
Shear connection Cc24 GL24h
Py = 350 [kg/m3] p, = 385 [kg/m3]
Fastener Ryq [KN]" Ryq [KN]Y
WR-T-9xL 2.48 2.60
WR-T-13xL 4.67 4.90
only up to max. 5 fasteners in a row in fiber direction
Conversion factors when there are less than 5 screws in a row in fiber direction
Number of screws 1 2 3 4 5
Conversion factors 1.38 1.29 1.24 1.21 1.00

General remarks

* In the case of several fasteners or pairs of fasteners e Taple values for k., = 0.8 and y,,= 1.3 according to

acting together in one connection, the indicated re- EN1995-1-1:2004+AC:2006+A1:2008
sistances must be multiplied by the factor nef * Before execution, all calculations must be che-
e Values apply to connections where the fasteners cked and approved by the responsible planner

are located at least l; = 90 mm (WR-T-9xL) or I =
140 mm (WR-T-13xL) in both components

Basis: EN1995-1-1:2004+AC:2006+A1:2008 ; ETA-12/0062 Fastening solution for timber constructions | SFS 23



Fastening System WT/WR

General WR

WR Edge and intermediate distances

Without pre-drilling Axial Shear "
[mm] [mm]

WR-T-9xL Parallel to the fiber a, 45 108
Perpendicular to the grain a, 45 45

Stressed end grain a6 - 135

Unstressed end grain aice 45 90

Stressed edge asTe - 90

Unstressed edge a6 27 45

WR-T-13xL Parallel to the fiber a, 65 156
Perpendicular to the grain a, 65 65

Stressed end grain aie - 195

Unstressed end grain a; o 65 130

Stressed edge a,76 - 130

Unstressed edge a,c6 39 65

"Smaller spacing possible with predrilling EN1995-1-1:2004+AC:2006+A1:2008, Table 8.2
Without predrilling, a minimum timber thickness of 10 - d is required for the timber components
Failure along the circumference of a screw group shall be considered (see ETA-12/0062 A.2.4.2)

Center distances Center distances
— a
@ @
N N
_®| _®
a, a, a, a,
Edge distance Edge distance
P — N

Edge distance

475<

| @1e | @1ce +
- a1.cq
Edge distance Edge distance K

= =

A el ¥

-

az,ce‘az,ce

aZ,CG‘

aice Edge distance
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Fastening System WT/WR

General WR
> " a1,ce 32c6 32 Azce
o o
; _
P

NN

a1.cq

1 Center of gravity of the screw thread in the component

ai,ce

CG

-

Az ce Qg

@m%
T
as,cal a2

a1,cq

1 Center of gravity of the screw thread in the component

Minimum distances between crossed screws (axial stress)

O

0° < o < 90°

90° 75° 60° 45° 30° 15° 0°

WR-T-9xL 8reg [MM] 14 27 30 34 38 42 45

WR-T-13xL apeg [MMY] 20 38 44 49 55 60 65
gJ
el

Basis: EN1995-1-1:2004+AC:2006+A1:2008 ; ETA-12/0062 Fastening solution for timber constructions | SFS 25



Fastening System WT/WR

General WR

General remarks
Before execution, all calculations must be checked
and approved by the responsible planner

Fastening system WR

Pre-drilling diameter [mm]
WR-T-9xL 5.0
WR-Tx13xL 8.0
Typ Material Thread @ Length Head @ Head Height Bit

T: Durocoat " d L dy Iy

[mm] [mm] [mm] [mm]
WR - T 9 |x 250 14 20 T40
WR - T 9 |x 300 14 20 T40
WR - T 9 |x 350 14 20 T40
WR - T 9 |x 400 14 20 T40
WR - T 9 |x 450 14 20 T40
WR - T 9 |x 500 14 20 T40
WR - T 13 | x 400 22 20 T50
WR - T 13 | x 500 22 20 T50
WR - T 13 | x 600 22 20 T50
WR - T 13 | x 700 22 20 T50
WR - T 13 | x 800 22 20 T50
WR - T 13 | x 900 22 20 T50
WR - T 13 | x 1000 22 20 T50

" for use classes: 1 and 2 (not directly weathered)
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Fastening System WT/WR

General WR

Mounting devices and accessories

Fastener WR-T-9xL Fastener WR-T-13xL

Bit T40: Length 70, 152, 200, 350, 520 [mm] Wera Torx-Bit 5/16 Garant Torx 2"
Drive: E 3,6 4" Drive: Square 2"

Qo 140 3 .

88 =

Screw-in adapter for WR SFS attachment ZA %" Screw-in adapter for WR
Drive square 2"

e Cl—— —Egm-

Power drill BO 1055 Power drill 32-4

e

Basis: EN1995-1-1:2004+AC:2006+A1:2008 ; ETA-12/0062 Fastening solution for timber constructions | SFS 27
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Fastening system WT/WR
Connection main/secondary beam

Applications

Advantages that convince i L L
e High load capacity i

e Easy processing S T e

e Connecting means not visible

¢ High fire resistance of the joint

e Fast assembly

e Transmission of transverse and normal forces

* ETA-12/0062 (WT)

e ETA-12/0063 (WR)

Basis: EN1995-1-1:2004+AC:2006+A1:2008 ;
ETA-12/0062 ; ETA-12/0063 Fastening solution for timber constructions | SFS 29



Fastening system WT/WR
Connection main/secondary beam

Right angle connection

my my m m
\
O4|R
£
= 45° £ .
s £ £
E 45° A o
; .
< N 2
Q N
= Qo
c
\%
\Y \%
Notch For countersinking deeper than flush with
head diameter d, pre-drill accordingly
= =
o £ o £
(7] (7]
T |53 53
> 2 >
L — 2 £ 2
€l e ® €lc ®
.f:’ s E .g s E
|55 Blx x
/ 533 / HEE
- | L O - L O
yO O IyO O
Notch Notch

Basis: EN1995-1-1:2004+AC:2006+A1:2008 ;
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Fastening system WT/WR
Connection main/secondary beam

Connection main/secondary beam with WT

Fastener-dxL [mm] s [mm] N [MM] m, [mm] m, [mm] p [mm]
WT-T/S-6,5x90 40 - - - -
WT-T/S-6,5x130 55 100 h/2+6 h/2-6 hx0,707-65
WT-T-6,5x160 65 120 h/2 h/2 hx0,707-80
WT-T-6,5x190 80 140 h/2 h/2 hx0,707-95
WT-T-6,5x220 95 160 h/2 h/2 hx0,707-110
WT-T-8,2x160 65 120 h/2+7 h/2-7 hx0,707-80
WT-T-8,2x190 80 140 h/2+2 h/2-2 hx0,707-95
WT-T-8,2x220 95 160 h/2 h/2 hx0,707-110
WT-T-8,2x245 107 180 h/2 h/2 hx0,707-123
WT-T-8,2x275 122 200 h/2 h/2 hx0,707-138
WT-T-8,2x300 135 220 h/2 h/2 hx0,707-150
WT-T-8,2x330 135 240 h/2 h/2 hx0,707-165
1 Pair 2 Pair 3 Pair
C24 GL24h C24 GL24h C24 GL24h
p = 350 [kg/m®]|p, = 385 [kg/m?®] |p, = 350 [kg/m?3] |p, = 385 [kg/m®] |p, = 350 [kg/m?] |p, = 385 [kg/m?®]
Fastener-dxL [mm] Ryq [kN] Ryq [kN] Ry [kN] Ryq [kN] Ryq [kN] Ryq [kN]
WT-T/S-6,5x90 - - - - - -
WT-T/S-6,5x130 3.61 3.89 6.73 726 9.69 10.46
WT-T-6,5x160 4.33 4.67 8.08 8.72 11.64 12.56
WT-T-6,5x190 5.42 5.85 10.11 10.91 14.56 15.71
WT-T-6,5x220 6.50 7.02 12.13 13.09 1748 18.86
WT-T-8,2x160 5.34 5.77 9.97 10.76 14.36 15.50
WT-T-8,2x190 6.71 7.25 12.53 13.52 18.05 19.48
WT-T-8,2x220 8.08 8.72 15.09 16.28 21.73 23.45
WT-T-8,2x245 9.18 9.91 1713 18.49 24.68 26.63
WT-T-8,2x275 10.55 11.39 19.69 21.25 28.36 30.60
WT-T-8,2x300 11.74 12.67 21.90 23.64 31.55 34.05
WT-T-8,2x330 11.74 12.67 21.90 23.64 31.55 34.05
Nes = N%9, where n = number of screw crosses consisting of 2 screws
o = 45° (screw-in angle)
If the edge distances allow it, h,,,, can be undercut
General remarks see page 33
Basis: EN1995-1-1:2004+AC:2006+A1:2008 ;
ETA-12/0062 ; ETA-12/0063 Fastening solution for timber constructions | SFS 31



Fastening system WT/WR
Connection main/secondary beam

Connection main/secondary beam with WR

Fastener-dxL [mm] I [Mm] hoin [IMm] m [mm]
WR-T-9x250 105 200 98
WR-T-9x300 130 240 116
WR-T-9x350 165 260 134
WR-T-9x400 180 300 151
WR-T-9x450 205 340 169
WR-T-9x500 230 380 187
WR-T-13x400 180 300 157
WR-T-13x500 230 380 192
WR-T-13x600 280 440 228
WR-T-13x700 330 520 263
WR-T-13x800 380 580 298
WR-T-13x900 430 660 334
WR-T-13x1000 480 720 369
1 Pair 2 Pair 3 Pair

C24 GL24h C24 GL24h C24 GL24h

pr = 350 [kg/m®]| p, = 385 [kg/m?] p, = 350 [kg/m?] p, = 385 [kg/m®]| p, = 350 [kg/m?] p, = 385 [kg/m?]

Fastener-dxL [mm] Ryq [kN] Ryq [kN] Rya [kN] Ryg kNI Ryq [kN] Ryq [kN]
WR-T-9x250 10.61 11.45 19.79 21.36 28.51 30.77
WR-T-9x300 13.13 14.17 24.50 26.45 35.29 38.09
WR-T-9x350 14.20 14.47 26.49 27.00 38.16 38.90
WR-T-9x400 14.20 14.47 26.49 27.00 38.16 38.90
WR-T-9x450 14.20 14.47 26.49 27.00 38.16 38.90
WR-T-9x500 14.20 14.47 26.49 2700 38.16 38.90
WR-T-13x400 26.26 28.34 49.01 52.89 70.59 76.18
WR-T-13x500 32.52 33.11 60.68 61.78 8741 88.99
WR-T-13x600 32.52 33.11 60.68 61.78 8741 88.99
WR-T-13x700 32.52 33.11 60.68 61.78 8741 88.99
WR-T-13x800 32.52 33.11 60.68 61.78 8741 88.99
WR-T-13x900 32.52 33.11 60.68 61.78 8741 88.99
WR-T-13x1000 32.62 33.11 60.68 61.78 8741 88.99

ns = N%9, where n = number of screw crosses consisting of 2 screws

Values apply to connections where the fasteners are located half in each component

o = 45° (screw-in angle)

For countersinking deeper than flush with head diameter d,, pre-drill accordingly (see end of chapter)
If the edge distances permit, h,,;,, may be less than the specified value

If the edge distances allow it, h,,;, can be undercut

General remarks see page 33

D = Steel failure

Basis: EN1995-1-1:2004+AC:2006+A1:2008 ;
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Fastening system WT/WR

Connection main/secondary beam

General remarks

¢ Transverse tensile stresses must be verified

separately

¢ |n the case of several fasteners or pairs of fasteners
acting together in one connection, the resistances

given must be multiplied by the factor n

e Values apply to connections where half of the faste-

ners are located in each component

"WT" (for a few exceptions see "Connection of
main/secondary beam") or for the indicated anchora-

ge lengths | of the thread "WR"

e Connection geometries according to drawings must
be observed

e Table values for k...q = 0.8 and y,,= 1,3 according to
EN1995-1-1:2004+AC:2006+A1:2008

e General information on WT and WR bolts can be

found in the subchapters:

"General information WT" from page 3

"General information WR" from page 13
* Prior to execution, all calculations must be che-

cked and approved by the responsible planner

[HIR

2 a1,co 2 aj,ce Zaice 2@ Z8ica
11 1 |
2 a2,red 2 aZ,r d > aZ,red
2 8zcq = A,ca 28z ca > 8 ca

I
Il

Distance [m] WT-T/S-6,5xL WT-T-8,2xL WR-T-9xL WR-T-13xL
a, 78 99 45 65
ace 52 66 45 65
asc6 20 24 27 39
Areq 10 12 14 20
Minimum bar width [mm] 1 Pair 2 Pair 3 Pair
WT-T/S-6,5xL 50 128 206
WT-T-8,2xL 60 138 258
WR-T-9xL 68 113 158
WR-T-13xL 98 163 228

Basis: EN1995-1-1:2004+AC:2006+A1:2008 ;

ETA-12/0062 ; ETA-12/0063
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Fastening system WT/WR
Connection main/secondary beam

Inclined connection in vertical plane

Check transverse
Check main beam

Attention:

Notch

For countersinking deeper than
flush with head diameter d,
pre-drill accordingly

Check transverse

Attention:

Notch

Basis: EN1995-1-1:2004+AC:2006+A1:2008 ;
34 SFS | Fastening solution for timber constructions ETA-12/0062 ; ETA-12/0063
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Fastening system WT/WR
Connection main/secondary beam

Connection main/secondary beam with WR

Fastener-dxL [mm] p mm] | p, [mm] x [mm] | m, [mm] | m, [mm] Nt o hyr byt
WT-T/S-6,5x130 6 40| —— 50
WT-T-6,5x160 © 0 . 55| 3
WT-T-6,5x190 = £ 0] i £ ~ 65| &
N |~ | g . ~ |I> =t
WT-T-6,5x220 A s 0 . E: + 80 S
WT-T-8,2x160 |3 = ARSI + S 50| T 60
—_———————— X < = =
WT-T-8,2x190 RS = 2 NIg . 7 65 ™
— V1 T|¥ g +|o ~ - —
WT-T-8,2x220 5|7 b 0] =4 ! 5 80 |
WT-T-8,2x245 § <~ |y 0 + 2 + 85 g
WT-T-8,2x275 - o o] * B aly 95| ¢
— Ig <+ = b
WT-T-8,2x300 | 0 & 105 g
WT-T-8,2x330 0 115 | =%
o = 10° o = 20° o =30°
C24 GL24h c24 GL24h C24 GL24h
py = 350 [kg/m?] | p, = 385 [ka/m?] | p, = 350 [ka/m?] | p, = 385 [ka/m?] | p, = 350 [ka/m?] | p, = 385 [ka/m?]
Fastener-dxL [mm] Ryq [kN] Ryq [kN] Ryq [kN] Ryq [kN] Ry [kN] Ryq [kN]
WT-T/S-6,5x130 3.04 3.29 - - - -
WT-T-6,5x160 3.66 3.95 2.98 3.22 - -
WT-T-6,5x190 4.57 4.94 3.73 4.03 - -
WT-T-6,5x220 5.49 5.93 4.48 4.83 - -
WT-T-8,2x160 4.51 4.87 - - - -
WT-T-8,2x190 5.67 6.12 4.63 4.99 - -
WT-T-8,2x220 6.83 7.37 5.57 6.01 - -
WT-T-8,2x245 775 8.37 6.32 6.83 - -
WT-T-8,2x275 8.91 9.62 727 784 - -
WT-T-8,2x300 9.91 10.70 8.09 8.73 6.26 6.76
WT-T-8,2x330 9.91 10.70 8.09 8.73 6.26 6.76
n. = N%%, where n = number of screw crosses consisting of 2 screws General
General remarks see page 37
Basis: EN1995-1-1:2004+AC:2006+A1:2008 ;
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Fastening system WT/WR
Connection main/secondary beam

Connection main/secondary beam with WR

Fastener-dxL [mm] p [mm] p, Imm] m,, [mm] m, [mm] hyr byr hyr byr
WR-T-9x250 20 68
WR-T-9x300 | 105 =
| — IS
WR-T-9x350 & — 125 |
WR-T-9x400 < 3 s Sl 140 | E|*
WR-T-9x450 Tl 4 ey @ + 60| 7| e
WR-T-9x500 SH 3 Az g = 175 1
WR-T-13x400 S8 g : g p ? 40| o 98
WR-T-13x500 N I T+ 2 3 175 | &N
WR-T-13x600 g+ Al 2 2 + 210 g
WR-T-13x700 e R g a2 245 *
WR-T-13x800 T < 285 g
WR-T-13x900 320 NS
WR-T-13x1000 355
a = 10% o =20° o = 30°
c24 GL24h c24 GL24h c24 GL24h
P, = 350 [kg/m?3]| p, = 385 [kg/m?] p, = 350 [kg/m?]| p, = 385 [kg/m?]p, = 350 [kg/m?] | p, = 385 [kg/m?]
Fastener-dxL [mm] Ryq [kNI] Ryq [KN] Ruyq [N] Rua [N] Ruyq [N] Rua [KN]
WR-T-9x250 8.89 9.59 725 783 - -
WR-T-9x300 11.01 11.88 8.98 9.69 - -
WR-T-9x350 13.12 14.16 10.71 11.55 8.29 8.94
WR-T-9x400 13.97 14.25 12.43 13.42 9.62 10.39
WR-T-9x450 13.97 14.25 13.72 14.01 10.96 11.83
WR-T-9x500 13.97 14.25 13.72 14.01 12.30 13.27
WR-T-13x400 22.01 23.76 1796 19.38 - -
WR-T-13x500 28.13 30.35 22.95 24.76 1776 19.17
WR-T-13x600 32.03 32.63 2793 30.15 21.63 23.34
WR-T-13x700 32.03 32.63 31.50 32.11 25.49 2751
WR-T-13x800 32.03 32.63 31.50 32.11 29.35 3153
WR-T-13x900 32.03 32.63 31.50 32.11 30.90 3153
WR-T-13x1000 32.03 32.63 31.50 32.11 30.90 31.53

Basis: EN1995-1-1:2004+AC:2006+A1:2008 ;
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Fastening system WT/WR
Connection main/secondary beam

Connection main/secondary beam

o =40° o =45°

C24 GL24h C24 GL24h

p = 350 [kg/m?] py = 385 [kg/m?] pe = 350 [kg/m?] p, = 385 [kg/m?]

Fastener-dxL [mm] Ry [kNI] Ry [kNI] Ry [kN] Ryq [kNI]
WR-T-9x250 - - - -
WR-T-9x300 - - - -
WR-T-9x350 - - - -
WR-T-9x400 6.82 7.36 5.41 5.84
WR-T-9x450 776 8.38 6.17 6.65
WR-T-9x500 8.71 9.40 6.92 747
WR-T-13x400 - - - -
WR-T-13x500 - - - -
WR-T-13x600 15.32 16.53 12.16 13.13
WR-T-13x700 18.05 19.48 14.34 15.47
WR-T-13x800 20.79 22.44 16.51 1782
WR-T-13x900 23.52 25.39 18.68 20.16
WR-T-13x1000 26.26 28.34 20.85 22.51

Nes = N%°, where n = number of screw crosses consisting of 2 screws
Values apply to connections where half of the fasteners are in both components

For countersinking deeper than flush with head diameter d, pre-drill accordingly (see end of chapter)
General remarks see below

D = Steel failure

General remarks
* Transverse tensile stresses must be verified

separately

¢ In the case of several fasteners or pairs of fasteners
acting together in one connection, the resistances
given must be multiplied by the factor n;

e Values apply to connections where half of the faste-

ners are located in each component

"WT" (for a few exceptions see "Connection of
main/secondary beam") or for the indicated anchora-

ge lengths I of the thread "WR"

Basis: EN1995-1-1:2004+AC:2006+A1:2008 ;

ETA-12/0062 ; ETA-12/0063

e Connection geometries according to drawings must

be observed

e Table values for k. = 0.8 and y,,= 1,3 according to
EN1995-1-1:2004+AC:2006+A1:2008

e General information on WT and WR bolts can be

found in the subchapters:

"General information WT" from page 3
"General information WR" from page 13

¢ Prior to execution, all calculations must be che-

cked and approved by the responsible planner
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Fastening system WT/WR

Connection main/secondary beam

Z8c6 | Zaice Zai1ce  Za1  Zaica 2 ay CGb>a bZ 31‘ L>a1,CG
K 1 i
2 83 red 2 8y red 2 83 red > a2 red = 820
Zaca |2 8zca 2 a3 ca 2 43¢ > a5 06

T 4%«:
AT ———

A I 4?
AT ]

aZrd
2 aycg W

[ g 4?
A T————

I
Il

Distance [mm] WT-T/S-6,5xL WT-T-8,2xL WR-T-9xL WR-T-13xL
a, 78 99 45 65
a co 52 66 45 65
asce 20 24 27 39
Ared 10 12 14 20
Minimum beam width [mm] 1 Pair 2 Pair 3 Pair
WT-T/S-6,5xL 50 128 206
WT-T-8,2xL 60 138 258
WR-T-9xL 68 113 158
WR-T-13xL 98 163 228

38 SFS | Fastening solution for timber constructions

Basis: EN1995-1-1:2004+AC:2006+A1:2008 ;
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Fastening system WT/WR
Connection main/secondary beam

Inclined connection in horizontal plane - Fastener arrangement perpendicular to the main beam

For countersinking deeper than
flush with head diameter d,
pre-drill accordingly

Check transverse

Check main beam
Check transverse
Check main beam

N
Attention:
Attention:

Notch Notch

Basis: EN1995-1-1:2004+AC:2006+A1:2008 ;
ETA-12/0062 ; ETA-12/0063 Fastening solution for timber constructions | SFS 39



Fastening system WT/WR

Connection main/secondary beam

Connection main/secondary beam

Minimum dimension [mm]

Fastener-dxL [mm] s [mm] m, [mm] m, [mm] p [mMm] " | hyr = hyr = h [Imm] | by [mm] by [mml]
WT-T/S-6,5x90 40 - - - - - -
WT-T/S-6,5x130 b5 h/2+6 h/2-6 hx0,707 — 65 100 40
WT-T-6,5x160 65 h/2 h/2 hx0,707 - 80 120 55 ey
WT-T-6,5x190 80 h/2 h/2 hx0,707 — 95 140 65 @ .
WT-T-6,5x220 95 h/2 h/2 hx0,707 - 110 160 80 | 4 lg 5
WT-T-8,2x160 65 h/2+7 h/2-7 hx0,707 — 80 120 50 +N 4;
WT-T-8,2x190 80 h/2+2 h/2-2 hx0,707 — 95 140 65 ? 5«
WT-T-8,2x220 95 h/2 h/2 hx0,707 — 110 160 80 T4
WT-T-8,2x245 107 h/2 h/2 hx0,707 - 123 180 85 §
WT-T-8,2x275 122 h/2 h/2 hx0,707 - 138 200 95 | S —
WT-T-8,2x300 135 h/2 h/2 hx0,707 - 150 220 105 §
WT-T-8,2x330 135 h/2 h/2 hx0,707 — 165 240 115
C24 GL24h

p = 350 [kg/m?] p = 385 [kg/m?]
Fastener-dxL [mm] Ry [kN] Ry [kNI]
WT-T/S-6,5x90 - -
WT-T/S-6,5x130 3.61 3.89
WT-T-6,5x160 4.33 4.67
WT-T-6,5x190 5.42 5.85
WT-T-6,5x220 6.50 7.02
WT-T-8,2x160 5.34 5.77
WT-T-8,2x190 6.71 725
WT-T-8,2x220 8.08 8.72
WT-T-8,2x245 9.18 9.91
WT-T-8,2x275 10.55 11.39
WT-T-8,2x300 11.74 12.67
WT-T-8,2x330 11.74 12.67

11.74

" see "Right-angle connection

ns = N%9, where n = number of screw crosses consisting of 2 screws
o = 45° (screw-in angle)
If the edge distances permit, h can be undershot

General remarks see page 41

40 SFS | Fastening solution for timber constructions

Basis: EN1995-1-1:2004+AC:2006+A1:2008 ;
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Fastening system WT/WR

Connection main/secondary beam

Connection main/secondary beam

c24 GL24h

Minimum dimension [mm] p = 350 [kg/m?] p, = 385 [kg/m?]

Fastener-dxL [mm] |l [mm] [m [mm] " [hyr = hyr = h [mm] | by [mm] | by [mm] Ry [kN] Ry [kN]
WR-T-9x250 105 98 200 20 10.53 11.36
WR-T-9x300 130 116 240 105 13.03 14.07
WR-T-9x350 155 134 260 125 ’E:?" 14.20 14.47
WR-T-9x400 180 151 300 140 | 7 14.20 14.47
WR-T-9x450 205 169 340 160 | =[S EN 14.20 14.47
WR-T-9x500 230 187 380 175 | T4 14.20 14.47
WR-T-13x400 180 157 300 40| T & 26.07 28.13
WR-T-13x500 230 192 380 175 T & 32.52 33.11
WR-T-13x600 280 228 440 210 § 32.52 33.11
WR-T-13x700 330 263 520 245 *’“g:" 32.52 33.11
WR-T-13x800 380 298 580 285 S 32.52 33.11
WR-T-13x900 430 334 660 320 32.52 33.11
WR-T-13x1000 480 369 720 355 32.52 33.11

Ym=m,=m, [mm]

Nes = N%%, where n = number of screw crosses consisting of 2 screws
Values apply to connections where the fasteners are half in each component

o = 45° (screw-in angle)

For countersinking deeper than flush with head diameter d,, pre-drill accordingly (see end of chapter)

If edge distances permit, h can be undercut

General remarks see be

D = Steel failure

General remarks

low

¢ Transverse tensile stresses must be verified

separately

¢ In the case of several fasteners or pairs of fasteners
acting together in one connection, the resistances
given must be multiplied by the factor n

¢ Values apply to connections where half of the faste-
ners are located in each component
"WT" (for a few exceptions see "Connection of
main/secondary beam") or for the indicated anchora-
ge lengths I of the thread "WR"

Basis: EN1995-1-1:2004+AC:2006+A1:2008 ;
ETA-12/0062 ; ETA-12/0063

e Connection geometries according to drawings must

be observed

e Table values for k. = 0.8 and y,,= 1,3 according to
EN1995-1-1:2004+AC:2006+A1:2008
e General information on WT and WR bolts can be

found in the subchapters:

"General information WT" from page 3
"General information WR" from page 13

¢ Prior to execution, all calculations must be che-
cked and approved by the responsible planner
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Fastening system WT/WR

Connection main/secondary beam

Z8c6 | Zaice Zacc Za@  Zaice dice 281 28 2aice
17 1 17 1 W 1
ZLaZ,red 2 aZ,r d 2 aZ,red 2 as red >a ,red 2 a2,red
2 azcq| |2 32,ca 2 8z cq 2 a3 ca 2 azca ﬁ 2 8 ca
Distance [mm] WT-T/S-6,5xL WT-T-8,2xL WR-T-9xL WR-T-13xL
a, 78 99 45 65
aco 52 66 45 65
asce 20 24 27 39
Bres 10 12 14 20
Minimum beam width [mm] 1 Pair 2 Pair 3 Pair
WT-T/S-6,5xL 50 128 206
WT-T-8,2xL 60 138 258
WR-T-9xL 68 113 158
WR-T-13xL 98 163 228

42 SFS | Fastening solution for timber constructions

Basis: EN1995-1-1:2004+AC:2006+A1:2008 ;
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Fastening system WT/WR
Connection main/secondary beam

Inclined connection in horizontal plane - Fastener arrangement parallel to secondary beam

2,CG > ayce

v

a2,red
e

bNT

For countersinking deeper than
flush with head diameter d,
pre-drill accordingly

Check transverse
Check main beam

Attention:

Check transverse
Check main beam

Attention:

Notch Notch

Basis: EN1995-1-1:2004+AC:2006+A1:2008 ;
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Fastening system WT/WR
Connection main/secondary beam

Connection main/secondary beam

Minimum dimension [mm]

Fastener-dxL [mm] s [mm] m, [mm] m, [mm] p [MmMm] " [hy =hyr =h[mm]| by [mm] by [mml]
WT-T/S-6,5x90 40 - - - - - -
WT-T/S-6,5x130 b5 h/2+6 h/2-6 hx0,707-65 100 50
WT-T-6,5x160 65 h/2 h/2 hx0,707-80 120
WT-T-6,5x190 80 h/2 h/2 hx0,707-95 140
WT-T-6,5x220 95 h/2 h/2 hx0,707-110 160 @
WT-T-8,2x160 65 h/2+7 h/2—7 hx0,707-80 120 5 60
WT-T-8,2x190 80 h/2+2 h/2-2 hx0,707-95 140 . @
WT-T-8,2x220 95 h/2 h/2 hx0,707-110 160 ~
WT-T-8,2x245 107 h/2 h/2 hx0,707-123 180
WT-T-8,2x275 122 h/2 h/2 hx0,707-138 200
WT-T-8,2x300 135 h/2 h/2 hx0,707-150 220
WT-T-8,2x330 135 h/2 h/2 hx0,707-165 240
C24 GL24h
Possible angles b py = 350 [kg/m?] P = 385 [kg/m?]
Fastener-dxL [mml] 30° 45° 60° Ry [kNI Ryq [kN]
WT-T/S-6,5x90 - - - - -
WT-T/S-6,5x130 v - - 3.61 3.89
WT-T-6,5x160 v v - 4.33 4.67
WT-T-6,5x190 v v - 5.42 5.85
WT-T-6,5x220 v v - 6.50 7.02
WT-T-8,2x160 v - - 0.00 0.00
WT-T-8,2x190 v v - 5.34 5.77
WT-T-8,2x220 v v - 6.71 725
WT-T-8,2x245 v v - 8.08 8.72
WT-T-8,2x275 v v v 9.18 9.91
WT-T-8,2x300 v v v 10.55 11.39
WT-T-8,2x330 v v v 11.74 12.67
11.74 12.67

" see "Right-angle connection

ns = N%9, where n = number of screw crosses consisting of 2 screws
o = 45° (screw-in angle)

If the edge distances permit, h can be undershot

General remarks see page 46

Basis: EN1995-1-1:2004+AC:2006+A1:2008 ;
44 SFS | Fastening solution for timber constructions ETA-12/0062 ; ETA-12/0063



Fastening system WT/WR
Connection main/secondary beam

Connection main/secondary beam

Minimum dimension [mm] Possible angles b
Fastener-dxL [mm] lee Imm] [ m [mm] " |hyr = hyr = h Imm] | by [mm] | by [mm] 30° 45° 60° 75°
WR-T-9x250 105 98 200 68 v v - -
WR-T-9x300 130 116 240 v v - -
WR-T-9x350 155 134 260 v v v -
WR-T-9x400 180 151 300 v v v -
WR-T-9x450 205 169 340 Q. v v v -
WR-T-9x500 230 187 380 E v v v -
WR-T-13x400 180 157 300 |§ 98 v v - -
WR-T-13x500 230 192 380 g v v v -
WR-T-13x600 280 228 440 v v v -
WR-T-13x700 330 263 520 v v v -
WR-T-13x800 380 298 580 v v v -
WR-T-13x900 430 334 660 v v v v
WR-T-13x1000 480 369 720 v v v v
C24 GL24h
p, = 350 [kg/m?] p, = 385 [kg/m?]
Fastener-dxL [mm] Ry [KN] Ryg [kNI]
WR-T-9x250 10.53 11.36
WR-T-9x300 13.03 14.07
WR-T-9x350 14.20 14.47
WR-T-9x400 14.20 14.47
WR-T-9x450 14.20 14.47
WR-T-9x500 14.20 14.47
WR-T-13x400 26.07 28.13
WR-T-13x500 32.52 33.11
WR-T-13x600 32.52 33.11
WR-T-13x700 32.52 33.11
WR-T-13x800 32.52 33.11
WR-T-13x900 32.52 33.11
WR-T-13x1000 32.52 33.11

"m=m,=m,[mm]

ne = N%°, where n = number of screw crosses consisting of 2 screws

values apply to connections where the fasteners are half in each component

a = 45° (screw-in angle)

For countersinking deeper than flush with head diameter d,, pre-drill accordingly (see end of chapter)
If the edge distances permit, h may be less than the specified value

General remarks see page 46

D = Steel failure

Basis: EN1995-1-1:2004+AC:2006+A1:2008 ;
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Fastening system WT/WR
Connection main/secondary beam

General remarks

e Transverse tensile stresses must be verified
separately

¢ |n the case of several fasteners or pairs of fasteners
acting together in one connection, the resistances
given must be multiplied by the factor n;

® Values apply to connections where half of the faste-
ners are located in each component
"WT" (for a few exceptions see "Connection of
main/secondary beam") or for the indicated anchora-
ge lengths |, of the thread "WR"

e Connection geometries according to drawings must

be observed

e Table values for k. = 0.8 and y,,= 1,3 according to
EN1995-1-1:2004+AC:2006+A1:2008

® General information on WT and WR bolts can be
found in the subchapters:
"General information WT" from page 3
"General information WR" from page 13

¢ Prior to execution, all calculations must be che-
cked and approved by the responsible planner

> > > > > > > > >
=806 Z31,cq Z81c6 @1 Z&ce 28106 =81 281 Z8ice
7 1 7 7 1 7
ZLazr"ed 2 82,red 2 82 red = A2 red 2 a2 red > aj red
2 azcq| |Z 82,ca 2 a,cq 2 ace > a,cq W > a,c
Distance [mm] WT-T/S-6,5xL WT-T-8,2xL WR-T-9xL WR-T-13xL
a, 78 99 45 65
a1 52 66 45 65
B0 20 24 27 39
Bros 10 12 14 20
Minimum bar width [mm] 1 Pair 2 Pair 3 Pair
WT-T/S-6,5xL 50 128 206
WT-T-8,2xL 60 138 258
WR-T-9xL 68 113 158
WR-T-13xL 98 163 228
Basis: EN1995-1-1:2004+AC:2006+A1:2008 ;
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Fastening system WT/WR

Connection main/secondary beam

Fastening system WR

STUALTT T W

Pre-drilling diameter [mm]
WT-T/S-6,5xL 3.5 (4)
WT-T-8,2xL 5.0
Type Material Thread @ Length | Thread length [Head @ [Head height | Recess
S: A2 d L s dy I
T: blue zinc " [mm] [mm] [mm] [mm] [mm]

WT - S |- 6.5 |x 65 28 8 5.2 T30
WT - S |- 6.5 |x 90 40 8 5.2 T30
WT - S |- 6.5 |x 130 55 8 5.2 T30
WT - TI|- 6.5 |x 65 28 8 5.2 T30
WT - T|- 6.5 |x 90 40 8 5.2 T30
WT - T|- 6.5 |x 130 55 8 5.2 T30
WT - TI- 6.5 |x 160 65 8 5.2 T30
WT - T|- 6.5 |x 190 80 8 5.2 T30
WT - T|- 6.5 |x 220 95 8 5.2 T30
WT - T|- 8.2 |x 160 65 10 6.5 T40
WT - TI- 8.2 |x 190 80 10 6.5 T40
WT - TI- 8.2 |x 220 95 10 6.5 T40
WT - T|- 8.2 |x 245 107 10 6.5 T40
WT - T|- 8.2 |x 275 122 10 6.5 T40
WT - TI|- 8.2 |x 300 135 10 6.5 T40
WT - TI|- 8.2 |x 330 135 10 6.5 T40
"for use classes: 1 and 2 (not directly weathered)

Basis: EN1995-1-1:2004+AC:2006+A1:2008 ;
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Fastening system WT/WR
Connection main/secondary beam

Mounting devices and accessories

Application Devices/Accessories Fasteners Devices/Accessories
Main/secondary beam,| Screw-in-aid for wood-screws WT-T/S-6,5xL Bitholder Magic Flip Force ZA 1/4"
doweled beam, WT-T-8,2xL
element construction,
etc. ‘
Main/secondary beam,| Universal gauge WT-T/S-6,5xL Attachment WT-T30
doweled beam, ZLWT/U WT-T-8,2xL Attachment WT-T40/D10
element construction,
etc. GRZX 3 T30/T40
Main/secondary beam | Gauge ZL WT/MS WT-T/S-6,5xL Bit T30, Length: 70, 200, 350 [mm]
WT-T-8,2xL
Bit T40, Length: 70, 152, 200,
350, 520 [mm]
Qe T30/T40 {3
88 =
Main/secondary beam | Gauge ZL WT/S WT-T/S-6,5xL Power drill BO 1055
WT-T-8,2xL
Coupling purlin Gauge ZL WT WT-T/S-6,5xL Power drill DI 650

L max.: 130 mm

Deep-stop-sleeve Z661

=l EE@
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Fastening system WT/WR
Connection main/secondary beam

Fastening system WR

Pre-drilling diameter [mm]
WR-T-9xL 5.0
WR-Tx13xL 8.0
Type Material Thread @ Length Head @ Head height | Recess
T: Durocoat " d L dy Iy
[mm] mm] mm] [mm]

WR - T 9 |x 250 14 20 T40
WR - T 9 |x 300 14 20 T40
WR - T 9 |x 350 14 20 T40
WR - T 9 |x 400 14 20 T40
WR - T 9 |x 450 14 20 T40
WR - T 9 |x 500 14 20 T40
WR - T 13 |x 400 22 20 T50
WR - T 13 | x 500 22 20 T50
WR - T 13 |x 600 22 20 T50
WR - T 13 |x 700 22 20 T50
WR - T 13 | x 800 22 20 T50
WR - T 13 | x 900 22 20 T50
WR - T 13 |x 1000 22 20 T50
" for use classes: 1 and 2 (not directly weathered)

Basis: EN1995-1-1:2004+AC:2006+A1:2008 ;
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Fastening system WT/WR
Connection main/secondary beam

Mounting devices and accessories

Fastener WR-T-9xL Fastener WR-T-13xL

Bit T40: Length 70, 152, 200, 350, 520 [mm] Wera Torx-Bit 5/16 Garant Torx 12"
Drive: E 3,6 4" Drive: Vierkant 2"

O 40 3 '

[Sm=} =

Screw-in adapter for WR SFS attachment ZA %" Screw-in adapter for WR
Drive square A"

Power drill BO 1055 Power drill 32-4

L

Basis: EN1995-1-1:2004+AC:2006+A1:2008 ;
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Fastening system WT/WR
Connection of coupling purlins

Application

\\l\‘@\ 2y

\[ .‘V‘" Al
%l\‘,@g\

7
=L U

Advantages that convince ST i
e Simple calculation

e High performance

¢ Fasteners not visible
e Quick assembly

e No pre-drilling

¢ No retightening

e ETA-12/0063 (WT)

Basis: EN1995-1-1:2004+AC:2006+A1:2008 ; ETA-12/0063 Fastening solution for timber constructions | SFS 51



Fastening system WT/WR
Connection of coupling purlins

General remarks

Function

The connection system WT from SFS enables the
safe, statically ideal and convenient connection of
coupling purlins. New standards set for the perma-
nent and dimensionally stable connection of wooden
components.

Functional principle

The special geometry of the fastener
WT-T-6,5/8,2xL makes it possible to take the truss
model into account. Due to the inclination at e.g.
45°, the forces are diverted into a "tension" and a
‘compression bar". Thus, only the axial tensile and
compressive forces are assigned to the connectors.
A further advantage of the cross-like arrangement of
the fasteners is the stabilisation of the cross-section
of the connected purlins in case of shrinkage and
swelling deformations.

This is also referred to as a blocking effect, as the
cross-section reinforced by the fasteners cannot sh-
rink and deform at will.

In order to ensure the optimum fit of the connectors,
a setting device, the ZL WT, was of course also de-
veloped for this system solution.

52 SFS | Fastening solution for timber constructions

This guarantees:

e Accurate fastener placement at 45° to the surface

e Adherence to the correct mounting position

e Safe and convenient processing thanks to stable
lightweight construction

e The choice of fasteners depends on the cross-sec-
tions of the purlins to be connected

e The number of fasteners is determined by the
coupling forces

e The maximum clamping range of the setting
device is 320 mm

e | arger clamping ranges for special cross-sections
on request

Tensile load
Framework principle

Pressure load

Basis: EN1995-1-1:2004+AC:2006+A1:2008 ; ETA-12/0063



Fastening system WT/WR
Connection of coupling purlins

Dimensioning proposal

Determination of the fastener
The fastener length L (in mm) depends on the width
b (7-16 cm) and the height h (14-24 cm) of the smal-
ler purlin cross-section.

The table below shows the corresponding fastener

lengths L depending on the purlin dimension.

- =< <
Ik
b

h (cm) b (cm)

7 8 9 10 12 14 16
14 160 160 160 160 160 160 160
16 160 190 190 190 190 190 190
18 160 190 220 220 220 220 220
20 160 190 220 245 245 245 245
22 160 190 220 245 275 275 275
24 160 190 220 245 300 300 300
26 160 190 220 245 300 330 330
28 160 190 220 245 300 330 330

Dimensioning

For exclusively perpendicular external loads,

e.g. dead load, snow load, i.e. the coupling force acts
vertically (K = K,) One of the following verifications
must be carried out in each case.

K:.a

cos (a) - Ry gy

K,

sin (o) - R4

or

IA

IA

or

Basis: EN1995-1-1:2004+AC:2006+A1:2008 ;

ETA-12/0063
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Fastening system WT/WR
Connection of coupling purlins

For non-vertical external loads, i.e. also combinations
with wind loads, i.e. the coupling force does not act verti-
cally. The components K, and K, must be determined and
the following verification must be carried out.

B}
Koo + Ko
<1 2
(cos (a) + sin (a)) - Ry 4 ¥
Il
°
v
Ky Rated value of the coupling force
K.a Rated value of the coupling force perpendicular
to the roof surface
K, Rated value of the coupling force parallel to the
roof surface
Ra Rated value of the coupling force resistance
o Roof pitch angle
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Fastening system WT/WR
Connection of coupling purlins

Resistance of

couplin purlins Ry, [kN] 0° 10° 15° 20°
Fastener Number of C24 | GL24h C24| GL24h C24 | GL24h C24 | GL24h
pairs per py = [kg/m?] py = [kg/m?] py = [kg/m?] py = [kg/m?]

couplin purlins 350 385 350 385 350 385 350 385

WT-T-6,5x160 1 4.33 4.67 3.7 4.03 3.54 3.82 3.38 3.65
2 8.08 8.72 6.97 753 6.60 712 6.30 6.80

3 164 | 12.56 10.05 10.84 9.50 10.26 9.08 9.80

WT-T-6,5x190 1 5.42 5.85 4.68 5.05 4.42 4.77 4.23 4.56
2 10.11 10.91 8.72 9.42 8.25 8.91 789 851

3 1456 | 15.71 12.57 13.56 1189 | 1283 1136 12.26

WT-T-6,5x220 1 6.50 702 5.61 6.06 5.31 573 5.07 5.48
2 1213]  13.09 10.47 11.30 9.91 10.69 9.47 10.22

3 1748 | 1886 15.09 | 1628 | 1427 1540 | 1364 14.72

WT-T-8,2x160 1 5.34 577 4.61 4.98 4.36 471 417 4.50
2 9.97 10.76 8.61 9.29 8.14 8.79 778 8.40

3 14.36 1550 | 12.40| 1338 173 12.66 11.21 12.09

WT-T-8,2x190 1 6.71 725 5.80 6.25 5.48 5.92 5.24 5.65
2 12.53 13.52 10.81 1167 10.23 11.04 9.77 10.55

3| 1805| 1948| 1558 16.81 14.73 15.90 14.08 15.20

WT-T-8,2x220 1 8.08 872 6.98 753 6.60 712 6.31 6.81
2 15.09 | 16.28 13.02 14.05 | 12.32 13.29 177 12.70

3 2173 | 2345 1876 | 2024 1774 19.15 16.95 18.30

WT-T-8.2x245 1 9.18 9.91 792 855 750 8.09 716 773
2 1713|  1849| 1479| 1596| 13.99 1510 | 1337 14.42

3| 2468| 2663 2130 | 2299 2015 2174 1925| 2078

WT-T-8,2x275 1 10.55 1139 9 9.83 8.61 9.30 8.23 8.88
2 19.69 2125| 16.99| 1834| 16.07 1735| 15.36 16.58

3| 2836| 3060| 2448| 2642| 2315| 2499| 2213 23.88

WT-T-8,2x300 1 n7%| 1267 10.13 10.94 9.58 10.34 9.16 9.88
2 2190 | 2364| 1891 20.41 1788 | 1930 17.09 18.44

3 3155| 34.05 2723| 2939| 2576 2780 | 2462 26.57

WT-T-8,2x330 1 17| 1267 10.13 10.94 9.58 10.34 9.16 9.88
2 2190 | 2364| 1891 20.41 1788 19.30 17.09 18.44

3 3155 |  34.05 2723| 2939| 2576 2780 | 2462 26.57

Basis: EN1995-1-1:2004+AC:2006+A1:2008 ; ETA-12/0063
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Fastening system WT/WR
Connection of coupling purlins

Resistance of
couplin purins Ry 4 [kN] 25° 30° 90°
Fastener Number of c24 GL24h c24 GL24h c24 GL24h
pairs per p, = lkg/m?] pi = [kg/m?] py = [kg/m’]
couplin purlins 350 385 350 385 350 385
WT-T-6,5x160 1 3.26 3.52 3.17 3.42 433 4.67
2 6.08 6.56 5.91 6.38 8.08 8.72
3 8.76 9.45 8.52 9.19 11.64 12.56
WT-T-6,5x190 1 4.08 4.40 3.96 428 5.42 5.85
2 761 8.21 740 798 10.11 10.91
3 10.95 11.82 10.66 11.50 14.56 15.71
WT-T-6,5x220 1 4.89 5.28 4.76 5.14 6.50 7.02
2 9.13 9.85 8.88 9.59 12.13 13.09
3 13.15 14.19 12.79 13.81 1748 18.86
WT-T-8,2x160 1 4.02 4.34 3.91 4.22 5.34 5.77
2 750 8.10 7.30 7.88 9.97 10.76
3 10.81 11.66 10.51 11.35 14.36 15.50
WT-T-8,2x190 1 5.05 5.45 4.91 5.30 6.71 725
2 9.43 10.17 9.17 9.90 12.53 13.52
3 13.58 14.66 13.21 14.26 18.05 19.48
WT-T-8,2x220 1 6.08 6.57 5.92 6.39 8.08 8.72
2 11.35 12.25 11.04 11.92 15.09 16.28
3 16.35 17.65 15.91 1717 21.73 23.45
WT-T-8,2x245 1 6.91 746 6.72 725 9.18 9.91
2 12.89 13.91 12.54 13.63 1713 18.49
3 18.57 20.04 18.06 19.49 24.68 26.63
WT-T-8,2x275 1 794 8.57 772 8.34 10.55 11.39
2 14.81 15.99 14.41 15.55 19.69 21.25
3 21.34 23.03 20.76 22.40 28.36 30.60
WT-T-8,2x300 1 8.83 9.53 8.59 9.27 11.74 12.67
2 16.48 1779 16.03 1730 21.90 23.64
3 23.74 25.62 23.10 24.93 31.65 34.05
WT-T-8,2x330 1 8.83 9.53 8.59 9.27 11.74 12.67
2 16.48 17.79 16.03 1730 21.90 23.64
3 23.74 25.62 23.10 24.93 31.55 34.05

General remarks
e Values apply to connections where half of the fas- e General information on WT bolts can be found in

teners are located in each component the subchapter "General information on WT bolts"
e Connection geometries according to drawings are from page 3 onwards

to be observed e Before execution, all calculations must be che-
e Table values for k. = 0.8 and y,,= 1,3 according to cked and approved by the responsible planner

EN1995-1-1:2004+AC:2006+A1:2008
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Fastening system WT/WR
Connection of coupling purlins

Basic information on the design aid

Bolt forces

In the following, the calculation principles of the
previous design aid are explained. In addition, this
information can also be used to calculate coupling
points with other roof pitch angles.

K, ; K,q: Coupling force in y- and z-direction
F,; F,: Resulting forces in the bolts

The bolt forces result from:

K,q+K " . .
=22 yd (Positive tension, negative

=
V2 pressure)

45:@ é:w’

K,qa— K
F2 _ z,d\/i y,d
F1
Ky,d
FZ

Screw 1 is always decisive, i.e. the maximum load on

the coupling point is reached when the tensile force
in screw 1 is equal to its load-bearing capacity.

Verification:

Fira  Kpa+Kyq
nef ‘Rax,d \/E’Tlef 'RN,d -

Basis: EN1995-1-1:2004+AC:2006+A1:2008 ; ETA-12/0063
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Fastening system WT/WR
Connection of coupling purlins

In the case that a load combination of only vertically acting loads is decisive, i.e. K, acts vertically,
the following applies:

Kz,d = K- cos (o)

Ky,d = K- sin (a)

The proofs for this case can therefore also be written as follows.

cosa +sina <
d‘i_
\/Z-nef-Rax,d

The following values are listed in the design table (due to the pressure screw, I = s - |, was taken
into account when determining R, 4 ):

\/7 ° nef * Rax,d
cosa - sina

Thus, with perpendicular loading, the verification equation is as follows

Ka

Rk.a

n Number of screws

nef n0.9

lof Effective considered thread length

s Thread length per screw side (incl. screw head)
I Length of screw head

Rca  See previous table
Raa  See following table
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Fastening system WT/WR
Connection of coupling purlins

C24 GL24h

pe = 350 [kg/m3] p, = 385 [kg/m3]

Fastener-dxL [mm] N IMm] Raxa [KN] Raxa [KN]
WT-T-6,5x160 120 3.06 3.30
WT-T-6,5x190 140 3.83 4.13
WT-T-6,56x220 160 4.60 4.96
WT-T-8,2x160 120 3.78 4.08
WT-T-8,2x190 140 4.75 5.12
WT-T-8,2x220 160 5.72 6.17
WT-T-8,2x245 180 6.49 7.01
WT-T-8,2x275 200 746 8.05
WT-T-8,2x300 220 8.30 8.96
WT-T-8,2x330 240 8.30 8.96

General remarks

e | ongitudinal forces in coupling purlins (e.g. from
roof trusses) cannot be transmitted with this de-
sign of the coupling point

e Suitable measures must be taken to ensure that
the screw-in angles are observed

® Values apply to connections where half of the fas-
teners are in both components

e Connection geometries according to drawings are
to be observed

Arrangement

¢ Table values for k.4 = 0.8 and y,= 1,3 according to
EN1995-1-1:2004+AC:2006+A1:2008

e General information on WT bolts can be found in
the subchapter: "General information WT" — on
page 3

¢ Before execution, all calculations must be che-
cked and approved by the responsible planner

The screws are always arranged in such a way that they cross at half purlin height in the shear plane between

the two purlins.
h>2.b

h=2-b

h/2

h/2

h<2-b

h/2

h/2

b b

Kombinationen

h/2

h/2

Basis: EN1995-1-1:2004+AC:2006+A1:2008 ; ETA-12/0063
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Fastening system WT/WR
Connection of coupling purlins

Fastening system WT

ST O W

Pre-drilling diameter [mml]
WT-T/S-6,5xL 3.5(4)
WT-T-8,2xL 5.0
Type Material Thread @ Length | Thread length [Head @ | Head height | Recess
S: A2 d L s dy I
T: blue zinc" [mm] [mm] [mm] [mm] [mm]
WT - S |- 6.5 [x 65 28 8 5.2 T30
WT - S |- 6.5 [x 90 40 8 5.2 T30
WT - S |- 6.5 [x 130 55 8 5.2 T30
WT - T|- 6.5 [x 65 28 8 5.2 T30
WT - TI- 6.5 [x 90 40 8 5.2 T30
WT - T|- 6.5 [x 130 55 8 5.2 T30
WT - T|- 6.5 [x 160 65 8 5.2 T30
WT - T|- 6.5 [x 190 80 8 5.2 T30
WT - T|- 6.5 [x 220 95 8 5.2 T30
WT - TI- 8.2 |x 160 65 10 6.5 T40
WT - T|- 8.2 [x 190 80 10 6.5 T40
WT - T|- 8.2 [x 220 95 10 6.5 T40
WT - TI- 8.2 |x 245 107 10 6.5 T40
WT - TI- 8.2 |x 275 122 10 6.5 T40
WT - T|- 8.2 (x| 300 135 10 6.5 T40
WT - T|- 8.2 [x 330 135 10 6.5 T40

" for use classes: 1 and 2 (not directly weathered)
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Fastening system WT/WR
Connection of coupling purlins

Mounting devices and accessories

Application Devices/accessories Fastener Devices/accessories
Main/secondary beam,| Screw-in aid WT-T/S-6,5xL Bitholder Magic Flip Force ZA 1/4"
doweled beam, for wood screws WT-T-8,2xL
element construction,
etc.
& 2 »>
Main/secondary beam,| Universal gauge WT-T/S-6,5xL Attachment WT-T30
doweled beam, ZL WT/U WT-T-8,2xL Attachment WT-T40/D10
element construction,
etc. @GRIZX 3 T30/T40
Main/secondary beam WT-T/S-6,5xL Bit T30, Length: 70, 200, 350 [mm]
WT-T-8,2xL
Bit T40, Length: 70, 152, 200,
350, 520 [mm]
Qe 1307740 £3
88 =]
Main/secondary beam WT-T/S-6,5xL Power drill BO 1055
WT-T-8,2xL
Couplin purlins WT-T/S-6,5xL Power drill DI 650

L max.: 130 mm

Deep stop sleeve Z661

Zn =

Basis: EN1995-1-1:2004+AC:2006+A1:2008 ; ETA-12/0063
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Fastening system WT/WR
Connection rafter purlins/main trusses

Applications

Advantages that convince AL LA
® High performance
e Lanyards not visible ST A i e

¢ Quick assembly

e High fire resistance of the joint
e ETA-12/0063 (WT)

e ETA-12/0062 (WR)

Basis: EN1995-1-1:2004+AC:2006+A1:2008 ;
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Fastening system WT/WR
Connection rafter purlins/main trusses

Dimensioning proposal; Arrangement types

Fastener arrangement 1

@

Suitable for small roof pitches o ~ 0° to 5° depending
on the load. If no lifting loads are acting, the WT/WR
fastener can also be set eccentrically to improve the
load-bearing capacity against tilting.

Fastener arrangement 2

Suitable for medium roof pitches a ~ 5° to 15° de-
pending on the load. If no lifting loads are acting, the
WT/WR fastener can also be set eccentrically to im-
prove the load-bearing capacity against tilting.

Fastener arrangement 3

Suitable for large roof pitches from o ~ 10° depen-
ding on the load. If no lifting loads are acting, the
WT/WR fastener can also be set eccentrically to im-
prove the load-bearing capacity against tilting.

Basis: EN1995-1-1:2004+AC:2006+A1:2008 ;
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Fastening system WT/WR
Connection rafter purlins/main trusses

Dimensioning
For the purlin design, the loads must first be converted into the components F, and F,, which are parallel and
perpendicular to the roof surface. The purlin design is divided into two parts.

1) Loading parallel to the roof surface (F,)
In the first part, the verification of shearing is carried out depending on the arrangement of the H
WT/ WR fastener.

@ bes - a a F,
oy
£
<
\
V= F”
@ bps-a a
‘ |
450 ‘
|
£
a>3-d
]
* Kl
©
st
Z45 = F” N \/E
©) ber-a a
‘ Fy
£
Knagge
\% \\k V = F”
Design of the clevis attachment for the shear

force V according to the chapters "General WT"
and "General WR".

Basis: EN1995-1-1:2004+AC:2006+A1:2008 ;
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Fastening system WT/WR

Connection rafter purlins/main trusses

2) Load perpendicular to the roof surface (F,)

In the second part, the most unfavourable load on the WT/WR fastener that has just been screwed in must
be determined, irrespective of the fastener arrangement 1 to 3.

o]

3
Tension load 1 Zy

T2 ()

b
F||'hPf—FL<Lf+ )]

a
6 3

‘ 3 bps
Tensionload2 z,=——.|F,-hp;—F, -[—L—a
* 2 (bpr-a) [” L <2 )

. 3 bps
Tension load 3 Z3=ﬂ‘ —F-hps+F - |5 —al[+F,

+F
2

The maximum of these 3 tensile forces is decisive for the load on the WT/ WR connector: Maximum tensile
force: Z = max{Z, ; Z,; Zs}

Required number of cfasteners
®

0.57
n=

() +(7)
Rza Rya

111 111
[ Zysa ] "= [ Zg
Rz 454

Rz.a

Group effects are taken into account in the calculation.
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Fastening system WT/WR
Connection rafter purlins/main trusses

Arrangement
e \When arranging the fasteners, the centre dis- e WT fasteners must be arranged so that one threa-
tances and edge distances must be observed as ded part is in each component
shown in the sketches e For WR fasteners, the effective thread length per
* The angled fastener must be placed at 45° to component must be calculated
the truss B
® ®
\
\
; Lo = 0 (L ez } s
@) @)
} lor = min { lgg 3 ler2 }
< 4
°
® ®

ler = min {log1 5 lerz }

le2

Knagge

==
T,

Knagge

===
T,

et

L/2

R0 L
L/2

Basis: EN1995-1-1:2004+AC:2006+A1:2008 ;
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Fastening system WT/WR
Connection rafter purlins/main trusses

WT Edge and intermediate distances

Without pre-drilling Axial Shear "
[mm] [mm]

WT-T/S-6,5xL Parallel to the fibre a 78 78
Perpendicular to the grain a, 20 33

Stressed end grain as: - 98

Unstressed end grain asc 52 65

Stressed edge ass - 65

Unstressed edge Qe 20 33

WT-T-8,2xL Parallel to the fibre a 99 99
Perpendicular to the grain a, 25 41

Stressed end grain as: - 123

Unstressed end grain Qs 66 82

Stressed edge ass - 82

Unstressed edge Qe 25 41

"'Smaller spacing possible with pre-drilling EN1995-1-1:2004+AC:2006+A1:2008, Table 8.2
Without pre-drilling, a minimum timber thickness of 10 - d is required for the timber components
Failure along the circumference of a screw group shall be considered (see ETA-12/0063 A.2.4.2)

Center distances Edge distance Edge distance
- - -
s >t <
o~
_®|
a1 ai.ce
a, a, Edge distance Edge distance
- -
]K‘ —sf X%Z —gt
= Q
N N
© @©
Center distances
=
@ N Edge distance
N
© - 8
) &
-+ —aT
Q
N
ay ay =
ai.ce
- E i ﬁL

aice Edge distance

Basis: EN1995-1-1:2004+AC:2006+A1:2008 ;
68 SFS | Fastening solution for timber constructions ETA-12/0062 ; ETA-12/0063



Fastening system WT/WR
Connection rafter purlins/main trusses

ai,co azcg 42 Qce

a1,ce

1 Centre of gravity of the screw thread in the component

4
| 91ca /7
1 A
\
o 1
1 /

%lz,ca 32,0%

a1,ce
7 7

az,cal92,ca

/

1 Centre of gravity of the screw thread in the component

Minimum distances between crossed bolts (axial load)

Ol
0° < o £90°
90° 75° 60° 45° 30° 15° 0°
WT-T/S-6,5xL Ao [MM] 10 12 14 15 17 19 20
WT-T-8,2xL Areq [MM] 12 15 17 19 21 23 25
5 O~
[
S (U‘_AP T
7
Basis: EN1995-1-1:2004+AC:2006+A1:2008 ;
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Fastening system WT/WR
Connection rafter purlins/main trusses

WR Edge and intermediate distances

Without pre-drilling Axial Shear "
[mm] [mm]

WR-T-9xL Parallel to the fibre a 45 108
Perpendicular to the grain a, 45 45

Stressed end grain aTe - 135

Unstressed end grain aice 45 90

Stressed edge a1e - 90

Unstressed edge Ay 27 45

WR-T-13xL Parallel to the fibre a, 65 156
Perpendicular to the grain a, 65 65

Stressed end grain aiTe - 195

Unstressed end grain aice 65 130

Stressed edge ar1e - 130

Unstressed edge asce 39 65

" Smaller spacing possible with pre-drilling EN1995-1-1:2004+AC:2006+A1:2008, Table 8.2
Without pre-drilling, a minimum timber thickness of 10 - d is required for the timber components
Failure along the circumference of a screw group shall be considered (see ETA-12/0062 A.2.4.2)

Centre distances Edge distance Edge distance

- - E -
a1 a1.cq

a, a, Edge distance Edge distance

Laz ay

3

az,m‘
¢<
!

az,ce!

Centre distances

Edge distance

Laz ay

=

az,ce‘az,cs
T

4
A d1.co L

aice Edge distance

Basis: EN1995-1-1:2004+AC:2006+A1:2008 ;
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Fastening system WT/WR
Connection rafter purlins/main trusses

a1,co azcg A2 Qce

a1,ce

1 Centre of gravity of the screw thread in the component

2
k) > ai.ce
o o

ENNNESN|

1 Centre of gravity of the screw thread in the component

Yo
_\/ ~
a2,cq|A2,c6

A,ce A2.c6

Minimum distances between crossed bolts (axial loading)

Ol

0° <oy <90°

90° 75° 60° 45° 30° 15° 0°

WR-T-9xL Agross [MM] 14 27 30 34 38 42 45
WR-T-13xL Agross (MM 20 38 44 49 b5 60 65

Ared

Basis: EN1995-1-1:2004+AC:2006+A1:2008 ;
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Fastening system WT/WR
Connection rafter purlins/main trusses

Allgemeine Bemerkungen

F.s  Design value of the load perpendicular to the roof surface
Fia  Design value of the load parallel to the roof surface

Vy Design value of shear force in fastener

Ziss Design value of the tensile force in the fastener located at 45°

Zq Design value of the tensile force in the fastener arranged perpendicular to the roof surface
Rz4  Design value of pull-out resistance of a fastener (see following tables)

Rvs  Design value of shear resistance of a fastener (see following tables)

Rz4s4 Design value of pull-out resistance of a fastener placed at 45° (see following tables)

bps Width of rafter purlin
hes Height of rafter purlin

a Selected edge distance of fastener
n Required number of fasteners
Nus n required number of fasteners

Prior to execution, all calculations must be checked and
approved by the responsible designer

C24 GL24h

px = 350 [kg/m?] px = 385 [kg/m3]

Fastener s [mm] Amin [MM] R.q [kN] R.q [kN]
WT-T/S-6,5x90 40 50 2.05 2.21
WT-T/S-6,5x130 55 70 2.82 3.04
WT-T-6,5x160 65 85 3.33 3.59
WT-T-6,5x190 80 100 4.10 4.42
WT-T-6,5x220 95 115 4.86 5.25
WT-T-8,2x160 65 85 4.20 4.53
WT-T-8,2x190 80 100 5.17 5.58
WT-T-8,2x220 95 115 6.14 6.62
WT-T-8,2x245 107 125 6.91 746
WT-T-8,2x275 122 140 7.88 8.50
WT-T-8,2x300 135 155 8.72 9.41
WT-T-8,2x330 135 170 8.72 9.41

General remarks see above and page 74

Basis: EN1995-1-1:2004+AC:2006+A1:2008 ;
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Fastening system WT/WR

Connection rafter purlins/main trusses

C24 GL24h C24 GL24h

pr = 350 [kg/m?] pr = 385 [kg/m?] pr = 350 [kg/m?] pr = 385 [kg/m?]

Fastener R, 45,4 [KN] R,.45 4 [KN] Ry,q [kN] Rv,a [kN] "

WT-T/S-6,5x90 2.05 2.21 1.58 1.67

WT-T/S-6,5x130 2.82 3.04 1.80 1.92

WT-T-6,5x160 3.33 3.59 1.38 1.47

WT-T-6,5x190 410 4.42 1.56 1.63

WT-T-6,5x220 4.86 5.25 1.56 1.63

WT-T-8,2x160 4.20 4.53 1.56 1.63

WT-T-8,2x190 5.17 5.58 1.38 1.38

WT-T-8,2x220 6.14 6.62 2.78 2.95

WT-T-8,2x245 6.91 7.46 3.07 3.24

WT-T-8,2x275 7.88 8.50 3.09 3.24

WT-T-8,2x300 8.72 9.41 3.09 3.24

WT-T-8,2x330 8.72 9.41 3.09 3.24
Mup to a maximum of 1 screw in succession in the fibre direction of the

binder General remarks see page 72 and 74

C24 GL24h

pr = 350 [kg/m?] pr = 385 [kg/m?]

Fastener ler [MmM] Amin [MM] Rzq [kN] Rza [kN]

WR-T-9xL 50 L/2 3.54 3.83

100 7.09 7.65

150 10.63 11.48

200 14.18 15.30

250 17.72 19.13

300 19.23 19.23

350 19.23 19.23

400 19.23 19.23

450 19.23 19.23

500 19.23 19.23

WR-T-13xL 100 10.24 11.05

200 20.48 22.10

300 30.72 33.15

400 40.96 42.31

500 42.31 42.31

600 42.31 42.31

700 42.31 42.31

800 42.31 42.31

900 42.31 42.31

1000 42.31 42.31

D = Steel failure

General remarks see page 72 und 74

Basis: EN1995-1-1:2004+AC:2006+A1:2008 ;

ETA-12/0062 ; ETA-12/0063
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Fastening system WT/WR
Connection rafter purlins/main trusses

C24 GL24h C24 GL24h
pr = 350 [kg/m?] | p, = 385 [kg/m?3] | px = 350 [kg/m?®] | p, = 385 [kg/m?®]
Fastener les Imm] | hpyin [Mmm] R, 45,4 [KN] R, 45,4 [KN] Ry, 4 [KN] ™ Ry, ¢ [KN]
WR-T-9xL 50 L/2 - - 3.43 3.60
100 7.09 7.65 3.43 3.60
150 10.63 11.48 3.43 3.60
200 1418 15.30 3.43 3.60
250 17.72 19.13 3.43 3.60
300 19.23 19.23 3.43 3.60
350 19.23 19.23 3.43 3.60
400 19.23 19.23 3.43 3.60
450 19.23 19.23 3.43 3.60
500 19.23 19.23 3.43 3.60
WR-T-13xL 100 10.24 11.05 6.47 6.78
200 20.48 22.10 6.47 6.78
300 30.72 33.15 6.47 6.78
400 40.96 42.31 6.47 6.78
500 42.31 42.31 6.47 6.78
600 42.31 42.31 6.47 6.78
700 42.31 42.31 6.47 6.78
800 42.31 42.31 6.47 6.78
900 42.31 42.31 6.47 6.78
1000 42.31 42.31 6.47 6.78
to a maximum of 1 screw in grain direction of the beam.
General remarks see page 72 and below
D = Steel failure
General remarks
® In the case of several fasteners or pairs of fasten- e Table values for ki, = 0.8 and yy= 1,3 according to
ers acting together in one connection, the resis- EN1995-1-1:2004+AC:2006+A1:2008
tances given must be multiplied by the factor e Before execution, all calculations must be che-
Net = N%° cked and approved by the responsible planner

e Connection geometries according to drawings
must be observed

Basis: EN1995-1-1:2004+AC:2006+A1:2008 ;
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Fastening system WT/WR

Connection rafter purlins/main trusses

Fastening system WT

STUALTT T W

Pre-drilling diameter [mm]
WT-T/S-6,5xL 3.5 (4)
WT-T-8,2xL 5.0
Type Material Thread @ Length | Thread length |Head @ |Head height Bit
S: A2 d L s dy Iy
T blue zinc” [mm] [mm] [mm] [mm] [mm]

WT - S |- 6.5 |x 65 28 8 52 T30
WT - S |- 6.5 |x 90 40 8 52 T30
WT - S |- 6.5 |x 130 55 8 5.2 T30
WT - TI- 6.5 |x 65 28 8 5.2 T30
WT - T- 6.5 |x 90 40 8 52 T30
WT - T]- 6.5 |x 130 b5 8 5.2 T30
WT - TI- 6.5 |x 160 65 8 5.2 T30
WT - TI- 6.5 |x 190 80 8 5.2 T30
WT - T|- 6.5 |x| 220 95 8 5.2 T30
WT - T- 8.2 |x 160 65 10 6.5 T40
WT - TI- 8.2 |x 190 80 10 6.5 T40
WT - TI- 8.2 |x 220 95 10 6.5 T40
WT - T]- 8.2 |x 245 107 10 6.5 T40
WT - T]- 8.2 |x 275 122 10 6.5 T40
WT - TI- 8.2 |x| 300 135 10 6.5 T40
WT - TI- 8.2 |x 330 135 10 6.5 T40
" for use classes: 1 and 2 (not directly weathered)

Basis: EN1995-1-1:2004+AC:2006+A1:2008 ;
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Fastening system WT/WR
Connection rafter purlins/main trusses

Mounting devices and accessories

Application Devices/accessories Fastener Devices/accessories
Main/secondary beam,| Screw-in aid WT-T/S-6,5xL Bitholder Magic Flip Force ZA 1/4"
doweled beam, for wood screws WT-T-8,2xL
element construction,
etc. ‘
Main/secondary beam,| Universal gauge WT-T/S-6,5xL Attachment WT-T30
doweled beam, ZLWT/U WT-T-8,2xL Attachment WT-T40/D10
element construction,
etc. GRZX 3 T30/T40
Main/secondary beam | Setting tool ZL WT/MS WT-T/S-6,5xL Bit T30, Length: 70, 200, 350 [mm]
WT-T-8,2xL
Bit T40, Length: 70, 152, 200,
350, 520 [mm]
Qs 30/T40 3
88 =
Main/secondary beam | Setting tool ZL WT/S WT-T/S-6,5xL Power drill BO 1055
WT-T-8,2xL
Couplin purlins Setting tool ZL WT WT-T/S-6,5xL Power drill DI 650

L max.: 130 mm

Deep stop sleeve Z661

=l EE@
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Fastening system WT/WR

Connection rafter purlins/main trusses

Fastening system WR

Pre-drilling diameter [mm]
WR-T-9xL 5.0
WR-Tx13xL 8.0
Type Material Thread @ Length Head @ Head height | Recess
T. Durocoat " d L dy I
[mm] mm] mm] [mm]

WR - T 9 |x 250 14 20 T40
WR - S 9 |x 300 14 20 T40
WR - S 9 |x 350 14 20 T40
WR - T 9 |x 400 14 20 T40
WR - T 9 |x 450 14 20 T40
WR - T 9 |x 500 14 20 T40
WR - T 13 |x 400 22 20 T50
WR - T 13 | x 500 22 20 T50
WR - T 13 |x 600 22 20 T50
WR - T 13 |x 700 22 20 T50
WR - T 13 |x 800 22 20 T50
WR - T 13 | x 900 22 20 T50
WR - T 13 |x 1000 22 20 T50
" for use classes: 1 and 2 (not directly weathered)

Basis: EN1995-1-1:2004+AC:2006+A1:2008 ;
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Fastening system WT/WR
Connection rafter purlins/main trusses

Mounting devices and accessories

Fastener WR-T-9xL Fastener WR-T-13xL

Bit T40: Length 70, 152, 200, 350, 520 [mm] Wera Torx-Bit 5/16 Garant Torx 12"
Drive: E 3,6 4" Drive: Square %"

O 40 3 '

[Sm=} =

Screw-in adapter for WR SFS attachment ZA %" Screw-in adapter for WR
Drive: Square %"

Power drill BO 1055 Drill Power drill 32-4

L

Basis: EN1995-1-1:2004+AC:2006+A1:2008 ;
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Fastening system WT/WR\
Dowelled beam

Application

%

Advantages that convince } A L
e Easy processing i

e Fasteners not visible

® Quick assembly

¢ High fire resistance of the joint

e ETA-12/0063 (WT)

* ETA-12/0062 (WR)

Basis: EN1995-1-1:2004+AC:2006+A1:2008 ;
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Fastening system WT/WR\
Dowelled beam

For unequal cross-sections, a design method suitable for this purpose must be used

(e.g. the y-method)

Design proposal for equal cross-sections according to SIA 265:2012 (2019)

Cross-section values

The following calculation method is an approximate calculation according to SIA 265:2012 (2019).
5.3.3 for doweled beams of two to three equal cross-sections.

Reduction factors

Structure of the beam

Resistance torque B

Moment of inertia n

2-part

0.85

0.65

3-part

0.60

0.33

The reduction factors take into account the compliance of the lanyards in the shear joint.

2-part: n =2
3-part:n =3
hges =N - h

Wv,ef: B . Wv,starr =B hgesz b / 6
Iy,ef =n- Iy,starr =h- hges3 -b /12

hges

2-part 3-part
b

< <
Z 3

N g N

é <

< <

<

111101
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Fastening system WT/WR\
Dowelled beam

Dimensioning

The dowelling is dimensioned assuming a rigid connection.

2-hges Ryg- m0?°

2-part cross-section: e < gy =
3.1,
3+ hyes * Ry g+ m®°
3-part cross-section: e < €erf = Z ges Ve T
4.V,
e Selected spacing between fasteners in the longitudinal direction of the beam
Corf Maximum required spacing between fasteners in the longitudinal direction of the beam
Height of a section
Nges Height of total section
Vy Design value of maximum shear force
Rq Design shear capacity of one fastener
m Number of rows of fasteners side by side
a
Q
B &
NN : R
o
© e e e 2-e e e

f f T
NN X / / /

i

NNNN N\ S LSS

a1.ce
L

=

=

L/4 ‘ L/4 ‘ L/4

HW Shear force profile

L/4

Basis: EN1995-1-1:2004+AC:2006+A1:2008 ;
ETA-12/0062 ; ETA-12/0063

Fastening solution for timber constructions | SFS

81



Fastening system WT/WR\
Dowelled beam

The screws can be processed from above and from below.|f it is not possible to place the fasteners in the
support area at an inclination of 45°, the arrangement shown below is possible. In this case, the vertical
screw must be dimensioned for the corresponding tensile force.

A

General remarks

e The fasteners must be arranged in such a way that
they are located half in each component

® The spacing e can be adjusted according to the
shear force distribution

e |f there is a layer of boards between the beams,
this can be regarded as statically ineffective. Ho-
wever, it must be ensured that there is no distance
between the board layer and the beam so that the
pressure component can be absorbed without de-
formation

e Connection geometries according to drawings
must be observed

¢ Before execution, all calculations must be che-
cked and approved by the responsible planner

Basis: EN1995-1-1:2004+AC:2006+A1:2008 ;
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Fastening system WT/WR\
Dowelled beam

WT Edge and intermediate distances

Without pre-drilling Axial Shear "
[mm] [mm]

WT-T/S-6,5xL Parallel to the fibre a, 78 78
Perpendicular to the grain a, 20 33

Stressed end grain as: - 98

Unstressed end grain ase 52 65

Stressed edge P - 65

Unstressed edge ase 20 33

WT-T-8,2xL Parallel to the fibre a, 99 99
Perpendicular to the grain a, 25 41

Stressed end grain asy - 123

Unstressed end grain ase 66 82

Stressed edge P - 82

Unstressed edge ase 25 41

'Smaller spacing possible with pre-drilling EN1995-1-1:2004+AC:2006+A1:2008, Table 8.2
Without pre-drilling, a minimum timber thickness of 10 - d is required for the timber components.
Failure along the circumference of a screw group shall be considered (see ETA-12/0063 A.2.4.2)

Center-distances

CH

CH

Center-distances

Edge distance Edge distance
- - -
s >+ <
|
| @te | Fce
Edge distance Edge distance
=
ot § % §
= Q
N o~
© ®
%

Laz a

Edge distance

-

az,ce‘az,ce

a1.cq

Basis: EN1995-1-1:2004+AC:2006+A1:2008 ;
ETA-12/0062 ; ETA-12/0063

=B

+
aica

Edge distance

Fastening solution for timber constructions | SFS

83



Fastening system WT/WR\
Dowelled beam

ai,ce Azce Q2 @ca

a1,cq

1 Center of gravity of the screw thread in the component

%
() (D aice
o o R
1 Fls
\1 3
- 9 &
\MMZ & N !
Q
17 o
©
aice %2,03 32,C%
7 7
1 Center of gravity of the screw thread in the component
Minimum distances between crossed bolts (axial load)
Ol
0° <_ oy <_90°
90° 75° 60° 45° 30° 156° 0°
WT-T/S-6,5xL req [Mm] 10 12 14 15 17 19 20
WT-T-8,2xL Ared IMmM] 12 15 17 19 21 23 25

Basis: EN1995-1-1:2004+AC:2006+A1:2008 ;
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Fastening system WT/WR\
Dowelled beam

Ol

WR Edge and intermediate distances

Ared

Without pre-drilling Axial Shear "
[mm] [mm]

WR-T-9xL Parallel to the fibre a; 45 108
Perpendicular to the grain a, 45 45
Stressed end grain aiTe - 135
Unstressed end grain ance 45 90
Stressed edge ase - 90
Unstressed edge az.c6 27 45

WR-T-13xL Parallel to the fibre a, 65 156
Perpendicular to the grain a, 65 65
Stressed end grain a6 - 195
Unstressed end grain aice 65 130
Stressed edge ay1e - 130
Unstressed edge azce 39 65

'Smaller spacing possible with pre-drilling EN1995-1-1:2004+AC:2006+A1:2008, Table 8.2

Without pre-drilling, a minimum timber thickness of 10 - d is required for the timber components

Failure along the circumference of a screw group shall be considered (see ETA-12/0062 A.2.4.2)

Basis: EN1995-1-1:2004+AC:2006+A1:2008 ;
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Fastening system WT/WR\
Dowelled beam

Center distances Edge distance Edge distance

— - - i
B 1,76 a1.cq

a, a, Edge distance Edge distance

Laz aj

e

- -
PN ol # [ChN
p o
\% o N
@© ©
Center distances
%
N
N -
© = Edge distance
5 0]
LN r - Q
o
%% _® |
Q
O
N
a, a, ®
= a1,ce

aica Edge distance

3

Basis: EN1995-1-1:2004+AC:2006+A1:2008 ;
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Fastening system WT/WR\
Dowelled beam

N N

ai.ca

AN\

a1,ce

azce @2 Qce

1 Center of gravity of the screw thread in the component

2\ > aica
) o ©
1 &
8
~ &
3
1 N
@©
a1.ce
1 Center of gravity of the screw thread in the component
Minimum distances between crossed bolts (axial load)
Oy
0° <_ oy <_90°
90° 75° 60° 45° 30° 15° 0°
WR-T-9xL Areg [MM] 14 27 30 34 38 42 45
WR-T-13xL Areq [MM] 20 38 44 49 55 60 65
Basis: EN1995-1-1:2004+AC:2006+A1:2008 ;
87

ETA-12/0062 ; ETA-12/0063
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Fastening system WT/WR\
Dowelled beam

Ared

Example

System
Support width L =5.00 m
Cross-section 2-part ; C24 ; b =100 mm ; h = 160 mm

Loads
Dead load g, = 1.25 kN/m'
Payload g, = 1.60 kN/m'

Load combinations
Load-bearing safety g's=vs - 9« + 7o - '« = 1.35 - 1.25 + 1.5 - 1.60 = 4.09 kN/m’
Serviceability 9'gser = (1 + @) - g+ (Wo+ @ - y2) - q'«=(1+0.6)-1.256 + (0.7 + 0.6 - 0.3) - 1.60 = 3.41 kN/m'

Cut sizes

qq-L 4.09-500
Max. shear force V= R 10.22 kN

q'q-1* 4.09-5.007
max. torque My = g = =12.77 kNm
Cross-section
b+ hyes? 100 - (2 - 160)?
Resistance torque Wyer=f-—22-=085- % =1.45-10%mm3
b-hyysd 100 - (2 - 160)3

Moment of inertia =n- 985 — 0.65 - =177.49 - 105mm*

Lyer =1 —g =065 5 177.49 - 10mm

Basis: EN1995-1-1:2004+AC:2006+A1:2008 ;
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Fastening system WT/WR\
Dowelled beam

M,  12.77-10° N
=t 106 = 8813 < fma = 14.0 N/mm?

Tmefd =y T 145106
5.9 gser - L* 5-3.41-5'000* L  5'000

: = =14.2 <—=——=143
MM =350 = 350 mm B

"~ 384-11'000-177.49 - 106

w =
384-F -1,

2-(2-160)-6.21-1%°
=129.6 mm

2. hges ‘Rya- m®? _
3-10.22

€ = Cers = 3-Vy

selected
=120 mm
e =240 mm

Outer quarters
Inner quarters

V)

1
Ik

Azce  Az.ca
Lo o
®
56
®

h h
RN
I

)
)
)
N
®
—
—%
—%
RN

N

1 T
NN N / ///
NNNN N\ S S/

a1 cG
L

W Shear force profile
L L/4 L

L/4 L L/4 L L/4

i

=

+

=

+

Basis: EN1995-1-1:2004+AC:2006+A1:2008 ;
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Fastening system WT/WR\
Dowelled beam

The screws can be processed from above and from below.
If it is not possible to place the fasteners in the support area at an inclination of 45°, the arrangement shown
below is possible. In this case, the vertical screw must be dimensioned for the corresponding tensile force.

A

Shear connection C24 GL24h
p = 350 [kg/m?] pe = 385 [kg/m?]

Ryq [kN] Rv,q [kN]

Fastener s [mm] Arin IMM] a = 45° o = 45°
WT-T/S-6,5x90 40 65" 1.45 1.56
WT-T/S-6,5x130 55 65" 1.99 2.15
WT-T-6,5x160 65 65" 2.35 2.54
WT-T-6,5x190 80 70 2.90 3.13
WT-T-6,5x220 95 80 3.44 3.71
WT-T-8,2x160 65 82" 2.97 3.20
WT-T-8,2x190 80 82" 3.65 3.94
WT-T-8,2x220 95 82" 4.34 4.68
WT-T-8,2x245 107 90 4.89 5.27
WT-T-8,2x275 122 100 5.57 6.01
WT-T-8,2x300 135 110 6.17 6.65
WT-T-8,2x330 135 120 6.17 6.65

1) With pre-drilling, smaller minimum timber thicknesses are also possible
General remarks see page 91

20 SFS | Fastening solution for timber constructions
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Fastening system WT/WR\
Dowelled beam

Shear connection C24 GL24h
pe = 350 [kg/m?] pe = 385 [kg/m3]

Fastener les [mm] Rv.g [kN] Rvq [kN]
WR-T-9xL 50 - -
100 5.01 5.41

150 7.52 8.12

200 10.03 10.82

250 12.53 13.53

300 13.60 13.60

350 13.60 13.60

400 13.60 13.60

450 13.60 13.60

500 13.60 13.60

WR-T-13xL 100 7.24 781
200 14.48 15.63

300 21.72 23.44

400 28.96 29.92

500 29.92 29.92

600 29.92 29.92

700 29.92 29.92

800 29.92 29.92

900 29.92 29.92

1000 29.92 29.92

General remarks see below

D = Steel failure

General remarks

¢ Values apply to corresponding anchoring lengths s
or lg of the thread

e For WT screws subjected to axial compression,
where the screw head is pressed out of the wood
and therefore does not carry, 5.2 mm (d = 6.5 mm)
and 6.5 mm (d = 8.2 mm) on the screw head side

e For WR-T screws subjected to axial compression,
where the screw head is pressed out of the wood
and therefore does not carry, 20 mm must be de-
ducted on the screw head side

Basis: EN1995-1-1:2004+AC:2006+A1:2008 ;
ETA-12/0062 ; ETA-12/0063

e Connection geometries according to drawings are

to be observed

® k, = 0.62 (according to SIA 265:2012 (2019))
¢ Before execution, all calculations must be che-
cked and approved by the responsible planner
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Fastening system WT/WR\
Dowelled beam

Fastening system WT

ST O W

Pre-drilling diameter [mm]
WT-T/S-6,5xL 4.0
WT-T-8,2xL 5.0
Type Material Thread @ Length | Thread length |Head @ |Head height | Recess
S: A2 d L s dy Iy
T blue zinc " [mm] [mm] [mm] [mm] [mm]
WT - S |- 6.5 [x 65 28 8 5.2 T30
WT - S |- 6.5 [x 90 40 8 5.2 T30
WT - S |- 6.5 [x 130 55 8 5.2 T30
WT - T|- 6.5 [x 65 28 8 5.2 T30
WT - TI- 6.5 [x 90 40 8 5.2 T30
WT - TI- 6.5 [x 130 55 8 5.2 T30
WT - T|- 6.5 [x 160 65 8 5.2 T30
WT - T|- 6.5 |x 190 80 8 5.2 T30
WT - T|- 6.5 |x 220 95 8 5.2 T30
WT - T|- 8.2 |x 160 65 10 6.5 T40
WT - T]- 8.2 |x 190 80 10 6.5 T40
WT - T]- 8.2 |x 220 95 10 6.5 T40
WT - T|- 8.2 |x 245 107 10 6.5 T40
WT - T]- 8.2 |x 275 122 10 6.5 T40
WT - T]- 8.2 |x 300 135 10 6.5 T40
WT - T]- 8.2 |x 330 135 10 6.5 T40

" For moisture classes: 1 and 2 (not directly weathered)
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Fastening system WT/WR\
Dowelled beam

Mounting devices and accessories

Application Tools/Accessories Fastener Tools/Accessories
Main/secondary beam,| Screw-in aid WT-T/S-6,5xL Bit holder Magic Flip Force ZA 1/4"
doweled beam, for wood screws WT-T-8,2xL
element construction,
etc. "
N
Main/secondary beam,| Universal gauge WT-T/S-6,5xL Attachment WT-T30
doweled beam, ZL WT/U WT-T-8,2xL Attachment WT-T40/D10
element construction,
etc. @GRIZX 3 T30/T40
Main/secondary beam WT-T/S-6,5xL Bit T30, Length: 70, 200, 350 [mm]
WT-T-8,2xL
Bit T40, Length: 70, 152, 200,
350, 520 [mm]
Qe 1307740 £3
88 =]
Main/secondary beam WT-T/S-6,5xL Power drill BO 1055
WT-T-8,2xL
Coupling purlin WT-T/S-6,5xL Power drill DI 650

L max.: 130 mm

Deep stop sleeve Z661

Zn =

Basis: EN1995-1-1:2004+AC:2006+A1:2008 ;
ETA-12/0062 ; ETA-12/0063
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Fastening system WT/WR\
Dowelled beam

Fastening system WR

U e

—
Pre-drilling diameter [mm]
WR-T-9xL 5.0
WR-Tx13xL 8.0
Type Material Thread @ Length Head @ Head height | Recess
T: Durocoat " d L dy I
[mm] [mm] [mm] (mm]
WR - T- 9 |x 250 14 20 T40
WR - T|- 9 |x 300 14 20 T40
WR - T|- 9 |x 350 14 20 T40
WR - T- 9 |x 400 14 20 T40
WR - T- 9 |x 450 14 20 T40
WR - TI- 9 |x 500 14 20 T40
WR - T- 13 | x 400 22 20 T50
WR - T- 13 | x 500 22 20 T50
WR - T- 13 | x 600 22 20 T50
WR - T|- 13 [x 700 22 20 T50
WR - T|- 13 [x 800 22 20 T50
WR - T- 13 | x 900 22 20 T50
WR - T- 13 | x 1000 22 20 T50

"for moisture classes: 1 and 2 (not directly weathered)

Mounting devices and accessories

Fastener WR-T-9xL Fastener WR-T-13xL

Bit T40: Length 70, 152, 200, 350, 520 [mm] Wera Torx-Bit 5/16 Garant Torx %"
Drive: E 3,6 4" Drive: Square %"

O 40 £3 =

88 =]

Screw-in adapter for WR SFS Tool holder ZA %" Screw-in adaptor for WR

Drive: Square 2"
—EE— e =

Power drill BO 1055 Power drill 32-4

meelk

Basis: EN1995-1-1:2004+AC:2006+A1:2008 ;
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Fastening system WT/WR
Reinforcement notched beams

Appication

AN

For large cross-sections, reinforce-

O ment is also possible with WB
fasteners (see separate chapter
for WB)

Advantages that convince

e Easy processing

e High performance

e Fasteners not visible

® Quick assembly

¢ High fire resistance of the joint
e ETA-12/0063 (WT)

* ETA-12/0062 (WR)

A A A
J L S AN

P

T e

Basis: EN1995-1-1:2004+AC:2006+A1:2008 ;
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Fastening system WT/WR
Reinforcement notched beams

Design proposal according to SIA 265:2012 Annex D3 (2019 Annex E3)

The reinforcements and the stresses in the remaining cross-section (h — Ah,) must be verified. Only 1 fas-
tener may be placed in the longitudinal direction of the beam. The reinforcement of a right-angled notch on
the transversely tensile side of a beam support shall be checked for the following design value of the ten-

sile force Fyg0,e4:

ARy Ah,r\?
Fio0,ea = 13 [3 . ( th> -2 (Tef> ] * Vea

Design value of the tensile force acting on the reinforcement. The tensile force Fygoq4 IS to be assu-
med to act at the height of the notch corner subject to transverse tensile stress and to be intro-
duced via the anchorage length I

h Beam height

Ahg Height of the notch

Veg Design value of the shear force

Ft,QO,Ed

(G} Q
o 3]
N N
© . [
® — mmmmmj—_mm —
| 2 i o | @
B —% AT RNAARNN] —x
(O} Q
Q Q
N N
(1] @©
2) 1) 2)
I ‘ - [Grain direction —
- : AN
5 Grain direction 2 % k] 5 e —F
< = - < o M ¢
i ,\ < c§ £ | c
N — o 7
= 8 ~
5 % N Al N e S
5 Veq = S Vig x\ Al
C |aice ‘ c a1,ca : ;450
1 S
Evidence
Fi90,a
————<1.0
n0.9 . Rd
n Number of fasteners (side by side ; only one fastener may be placed in the longitudinal direction
of the beam)
Ryq Rated capacity of a fastener (see table)
o Length of effective threaded part
s Thread length WT fastener per side (head or tip)

Basis: EN1995-1-1:2004+AC:2006+A1:2008 ;
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Fastening system WT/WR
Reinforcement notched beams

Half of the total thread length must be in the upper and half in the lower (notched) section, otherwise the
fastener load capacity must be reduced from Ry auf Rger.

WT: Ryer = Rg - let/ s

Fastener 90°

Fastener 45°

c24 GL24h Cc24 GL24h

P = 350 [kg/m?] pe = 385 [kg/m?] p = 350 [kg/m?] P = 385 [kg/m?]

Fastener s [mm] Rq [kN] Rq [kN] Rq [kN] Rq [kN]
WT-T/S-6,5x90 40 2.05 2.21 1.45 1.56
WT-T/S-6,5x130 55 2.82 3.04 1.99 2.15
WT-T-6,5x160 65 3.33 3.59 2.35 2.54
WT-T-6,5x190 80 4.10 4.42 2.90 3.13
WT-T-6,5x220 95 4.86 5.25 3.44 3.71
WT-T-8,2x160 65 4.20 4.53 2.97 3.20
WT-T-8,2x190 80 5.17 5.568 3.65 3.94
WT-T-8,2x220 95 6.14 6.62 4.34 4.68
WT-T-8,2x245 107 6.91 7.46 4.89 5.27
WT-T-8,2x275 122 7.88 8.50 5.57 6.01
WT-T-8,2x300 135 8.72 9.41 6.17 6.65
WT-T-8,2x330 135 8.72 9.41 6.17 6.65

General remarks see page 98

Basis: EN1995-1-1:2004+AC:2006+A1:2008 ;
ETA-12/0062 ; ETA-12/0063
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Fastening system WT/WR
Reinforcement notched beams

Fastener 90° Fastener 45°

C24 GL24h C24 GL24h

p = 350 [kg/m?] p = 385 [kg/m?3] p = 350 [kg/m?] pe = 385 [kg/m?]

Fastener ler IMmm] R4 [kN] Rq [kN] R4 [kN] R4 [kN]
WR-T-9xL 50 3.54 3.83 - {
100 7.09 7.65 5.01 5.41

150 10.63 11.48 7.52 8.12

200 14.18 15.30 10.03 10.82

250 17.72 19.13 12.53 13.53

300 19.23 19.23 13.60 13.60

350 19.23 19.23 13.60 13.60

400 19.23 19.23 13.60 13.60

450 19.23 19.23 13.60 13.60

500 19.23 19.23 13.60 13.60

WR-T-13xL 100 10.24 11.05 7.24 7.81
200 20.48 22.10 14.48 15.63

300 30.72 33.15 21.72 23.44

400 40.96 42.31 28.96 29.92

500 42.31 42.31 29.92 29.92

600 42.31 42.31 29.92 29.92

700 42.31 42.31 29.92 29.92

800 42.31 42.31 29.92 29.92

900 42.31 42.31 29.92 29.92

1000 42.31 42.31 29.92 29.92

General remarks see below

D = Steel failure

General remarks

* Values apply to the corresponding anchorage lengt-
hn s or. I of the thread

e Connection geometries according to drawings are
to be observed

98 SFS | Fastening solution for timber constructions

e Table values for k.q = 0.8 and yy = 1,3 according to
EN1995-1-1:2004+AC:2006+A1:2008

¢ Prior to execution, all calculations must be che-
cked and approved by the responsible planner.

Basis: EN1995-1-1:2004+AC:2006+A1:2008 ;
ETA-12/0062 ; ETA-12/0063



Fastening system WT/WR
Reinforcement notched beams

WT edge and intermediate distances

Without pre-drilling Axial Shear "
[mm] [mm]

WT-T/S-6,5xL Parallel to the fibre a, 78 78
Perpendicular to the grain a, 20 33

Stressed end grain as: - 98

Unstressed end grain ase 52 65

Stressed edge P - 65

Unstressed edge ase 20 33

WT-T-8,2xL Parallel to the fibre a, 99 99
Perpendicular to the grain a, 25 41

Stressed end grain asy - 123

Unstressed end grain ase 66 82

Stressed edge P - 82

Unstressed edge ase 25 41

'Smaller spacing possible with pre-drilling EN1995-1-1:2004+AC:2006+A1:2008, Table 8.2
Without pre-drilling, a minimum timber thickness of 10 - d is required for the timber components
Failure along the circumference of a screw group shall be considered (see ETA-12/0063 A.2.4.2)

Center distances Edge distance Edge distance

- - - E
aiTg a1,ce

a; a, Edge distance Edge distance

Laz as

ap

— -
% ]K‘ éo &Z —af
= Q
N N
© @©
Center distances
%
] N .
@ Edge distance
& ]
LA — \ 9
N
# _© |
(]
(&)
N
a, a, =
ZE a1.cq
% i

aice Edge distance

Basis: EN1995-1-1:2004+AC:2006+A1:2008 ;
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Fastening system WT/WR

Reinforcement notched beams

az,cq

a, a

2,CG

1 Center of gravity of the screw thread in the component

%
™ " aice
o o 6]
!
1 Fls
I §
Q
17 ;N’
aice %2,03 32,C%
7 7
1 Center of gravity of the screw thread in the component
Minimum distances between crossed bolts (axial load)
Ol
0° <oy £90°
90° 75° 60° 45° 30° 156° 0°
WT-T/S-6,5xL 8req [MmM] 10 12 14 15 17 19 20
WT-T-8,2xL areq [MmM] 12 15 17 19 21 23 25
General remarks
Prior to execution, all calculati-
& 9 e pmm— ons must be check(_ed and appro-
o R ved by the responsible planner.
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Basis: EN1995-1-1:2004+AC:2006+A1:2008 ;
ETA-12/0062 ; ETA-12/0063



Fastening system WT/WR
Reinforcement notched beams

WR Edge and intermediate distances

Without pre-drilling Axial Shear "
[mm] [mm]
WR-T-9xL Parallel to the fibre a, 45 108
Perpendicular to the grain a, 45 45
Stressed end grain arte - 1356
Unstressed end grain aico 45 90
Stressed edge axTe - 90
Unstressed edge as.ce 27 45
WR-T-13xL Parallel to the fibre a; 65 156
Perpendicular to the grain a, 65 65
Stressed end grain arte - 195
Unstressed end grain aice 65 130
Stressed edge as76 - 130
Unstressed edge asce 39 65
" Smaller spacing possible with pre-drilling EN1995-1-1:2004+AC:2006+A1:2008, Table 8.2
Without pre-drilling, a minimum timber thickness of 10 - d is required for the timber components
Failure along the circumference of a screw group shall be considered (see ETA-12/0062 A.2.4.2)
Center distances Center distances
%
© @
LY e
ay ay ay a
Edge distance Edge distance N
= = 5 Edge distance
> « :
% q
<
+ %
o
- aice
Edge distance Edge distance K
- -
K st Y i
et o R
& & ajce Edge distance
1
Basis: EN1995-1-1:2004+AC:2006+A1:2008 ;
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Fastening system WT/WR
Reinforcement notched beams

Azce A2 Azcq

1 Center of gravity of the screw thread in the component

o K arco /5’7
I
N\N\ T

aica %z,cs f2,c

A2,cq| 92,06

Az.ce A2.ca

e

1 Center of gravity of the screw thread in the component

Basis: EN1995-1-1:2004+AC:2006+A1:2008 ;
ETA-12/0062 ; ETA-12/0063
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Fastening system WT/WR
Reinforcement notched beams

Minimum distances between crossed bolts (axial loading)

(o8

0° <oy <90°

90° 75° 60° 45° 30° 156° 0°

WR-T-9xL Areq [MmM] 14 27 30 34 38 42 45
WR-T-13xL Aeq [MmM] 20 38 44 49 55 60 65

Ared

Basis: EN1995-1-1:2004+AC:2006+A1:2008 ;
ETA-12/0062 ; ETA-12/0063 Fastening solution for timber constructions | SFS 103



Fastening system WT/WR
Reinforcement notched beams

Example

Glued laminated timber GL24h; Humidity class 1

Reinforcement 2 x WT-T-8,2x300

J‘ ‘ ®©
"o avmmmj—_mm —
(@] ' N
7 ! | ©
LOJ; T
N 3
2) B
! 2)
INY
_ |Gain-direcion ———
° N
8 ‘Q%%h “ n / I
=) \¢
8 9 m%%
3 R & <| =
™ 7
8 S ~
© N _éa \Vi 2
o 23.0/kN O g Ed
Q -
- 6\.__)
N ‘ c a1,ce : ?450
(
60 | 87 a5
120 :

without pre-drilling (see EN 1995-1-1:2010-12 chapter 6.5.2)
het = 350 — 1560 = 200 mm
GL24h - k,=6,5

( 1
s

1,1i1'5]
kv = min Vh

t\/ﬁ [m + O,B%Jg]

Vig _ 23.0-103

"bhe;  100-200 > nicht i.0.

N N
;=15 L15—— > ky * fyq = 0.54- 1.8 = 097

mm?

— Reinforcement required!

Basis: EN1995-1-1:2004+AC:2006+A1:2008 ;
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Fastening system WT/WR
Reinforcement notched beams

With reinforcement
aicg = 86.6 mm > 66 mm — i.0. azce = 25.0mm =25 mm — i.0.
azce = 58.3mm > 25 mm — i.0. 256.1 mm > 0.7 - 350 mm = 245 mm — i.0.

Evidence in place 1)

Ah,A\* Ah A\ 3
Froopa = 1.3 [3 . (Tef> -2. (Tef)

Fosoa 1177
204 _ =094 < 1.0 > i.0.
n%9. Ry 299-6.70 ot

350 350

150\? 150\
Vea =13|3- -2 .23.0 = 11.77 kN

Evidence in place 2)

T4 15-Vgq _ 1.5-23.0-10°

Je _ - ~0.96 < 1.0 - i.0.
foa b hy - foq 100-200-18 6 <102L0

If the distance c is large, a bending stress check may also be required at point 2).

Fastening system WT

Pre-drilling diameter [mm]
SR YW= wrrse et 4.0

WT-T-8,2xL 5.0
Type Material Thread @ Length | Thread length |Head @ |Head height Bit

S: A2 d L s de Iy
T: blue zinc " [mm] [mm] [mm] | [mm] [mm]

WT - S |- 6.5 |x 65 28 8 5.2 T30
WT - S |- 6.5 |x 90 40 8 5.2 T30
WT - S |- 6.5 |x 130 55 8 5.2 T30
WT - T- 6.5 |x 65 28 8 5.2 T30
WT - T- 6.5 |x 90 40 8 5.2 T30
WT - TI- 6.5 |x 130 55 8 5.2 T30
WT - T- 6.5 |x 160 65 8 5.2 T30
WT - T- 6.5 |x 190 80 8 5.2 T30
WT - TI- 6.5 |x 220 95 8 5.2 T30
WT - T- 8.2 |x 160 65 10 6.5 T40
WT - T- 8.2 |x 190 80 10 6.5 T40
WT - TI- 8.2 |x 220 95 10 6.5 T40
WT - T- 8.2 |x| 245 107 10 6.5 T40
WT - TI- 8.2 |x 275 122 10 6.5 T40
WT - T- 8.2 x| 300 135 10 6.5 T40
WT - TI- 8.2 |x 330 135 10 6.5 T40
" for moisture classes: 1 and 2 (not directly weathered)
Basis: EN1995-1-1:2004+AC:2006+A1:2008 ;
ETA-12/0062 ; ETA-12/0063 Fastening solution for timber constructions | SFS 105



Fastening system WT/WR
Reinforcement notched beams

Mounting devices and accessories

Application Tools/Accessories Fastener Tools/Accessories
Main/secondary beam,| Screw-in aid WT-T/S-6,5xL Bitholder Magic Flip Force ZA 1/4"
doweled beam, for wood screws WT-T-8,2xL
element construction,
etc. ‘
Main/secondary beam,| Universal gauge WT-T/S-6,5xL Attachment WT-T30
doweled beam, ZLWT/U WT-T-8,2xL Attachment WT-T40/D10
element construction,
stc. GRZX 3 T30/T40
— W74 ey
Main/secondary beam | Setting tool ZL WT/MS WT-T/S-6,5xL Bit T30, Length: 70, 200, 350 [mm]
WT-T-8,2xL
Bit T40, Length: 70, 152, 200,
350, 520 [mm]
Qs T30/740 3
88 =
Main/secondary beam | Setting tool ZL WT/S WT-T/S-6,5xL Power drill BO 1055
WT-T-8,2xL
Coupled purllin Setting tool ZL WT WT-T/S-6,5xL Power drill DI 650
L max.: 130 mm | Deep stop sleeve Z661
| z[@

106 SFS | Fastening solution for timber constructions

Basis: EN1995-1-1:2004+AC:2006+A1:2008 ;

ETA-12/0062 ; ETA-12/0063



Fastening system WT/WR
Reinforcement notched beams

Fastening system WR

Pre-drilling diameter [mm]
WR-T-9xL 5.0
WR-Tx13xL 8.0
Type Material Thread @ Length Head @ Head height | Recess
T. Durocoat " d L dy I
[mm] mm] mm] [mm]

WR - TI- 9 |x 250 14 20 T40
WR - TI- 9 |x 300 14 20 T40
WR - T]- 9 |x 350 14 20 T40
WR - T|- 9 |x 400 14 20 T40
WR - TI- 9 |x 450 14 20 T40
WR - T]- 9 |x 500 14 20 T40
WR - TI- 13 |x 400 22 20 T50
WR - T]- 13 | x 500 22 20 T50
WR - TI- 13 |x 600 22 20 T50
WR - TI- 13 |x 700 22 20 T50
WR - T]- 13 |x 800 22 20 T50
WR - T]- 13 | x 900 22 20 T50
WR - TI- 13 |x 1000 22 20 T50
" for use classes: 1 and 2 (not directly weathered)

Basis: EN1995-1-1:2004+AC:2006+A1:2008 ;
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Fastening system WT/WR
Reinforcement notched beams

Mounting devices and accessories

Fastener WR-T-9xL Fastener WR-T-13xL

Bit T40: Length 70, 152, 200, 350, 520 [mm] Wera Torx-Bit 5/16 Garant Torx 12"
Drive: E 3,6 4" Drive: Square %"

O 40 3 '

[Sm=} =

Screw-in adapter for WR SFS tool holder ZA %" Screw-in adapter for WR
Drive: Square %"

Power drill BO 1055 Power drill 32-4

L

Basis: EN1995-1-1:2004+AC:2006+A1:2008 ;
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Fastening system WT/WR
Reinforcement of beam penetrations

Application

Advantages that convince L U LA TR e
® High load-bearing capacity )

* Simple calculation and processing S
e Reinforcement not visible

e High fire resistance of the joint

e No glue approval necessary

e Fastener can be used from above and below

* ETA-12/0063 (WT)

e ETA-12/0062 (WR)

Basis: EN1995-1-1:2004+AC:2006+A1:2008 ;
ETA-12/0062 ; ETA-12/0063 Fastening solution for timber constructions | SFS 109



Fastening system WT/WR
Reinforcement of beam penetrations

Design proposal according to SIA 265:2012 Annex D.4 (2019 Annex E4)

The following boundary conditions must be observed:

ly>h
la=h/2
I, > max {h ; 300 mm}
l,<h
l,/h,<2.5
h,>20.25-h
h,<0.3-h
Q
</
[ [ £
_C‘:
A
BN R
7 1 1 1
ly
e
</
O O £ <
2
&
A
A P X Iz l,
1 1 1 1
lv

h ha\? 1
=—2 . |3—-(=2)]. - .
Froopa = T h [3 <h> ] Vgq + 125 1, Mgq

Fiooea  Design value of the tensile force at right angles to the wood fibre as a result of Vyand My
h Beam height
h, Height of the penetration

Rectangular openings h, = minth,, ; h, }
Round openings h, = min {h,, + 0.15 - h,; h,, + 0.15 - h;}

Basis: EN1995-1-1:2004+AC:2006+A1:2008 ;
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Fastening system WT/WR
Reinforcement of beam penetrations

Fastener at 90°

Additional transverse tensile transverse tensile stressed Area
stress Area if F 42 Fiy4

a1 cq aq,ce az,ca az,cq

AN ;LL
—~| 1 11/ <
©

T ] . £ <
3]
/ <

b
transverse tensile stressed Area H

|
Dbef

Ief

Additional transverse tensile transverse tensile stressed Area

stress Area if F g = Fiyq
aj

aﬁ fﬁﬁe az,ceﬂfzce
™ L)/
O

Ief

) E
)

L
7

L
r,u\/ha\/hr,o
h

Ief

transverse tensile stressed Area

Fastener at 45°

Additional transverse tensile transverse tensile stressed Area
stress Area if F g >Fiyq

7

%

ZCG

@’ 250 H

transverse tensile stressed Area

hr u\/ha\/hr o
h

Additional transverse tensile transverse tensile stressed Area
stress Area if F 42 Fiyg

31, G az,ca as.ce
</
< <

=+
a2 cG =

e b

transverse tensile stressed Area

Basis: EN1995-1-1:2004+AC:2006+A1:2008 ;
ETA-12/0062 ; ETA-12/0063 Fastening solution for timber constructions | SFS
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Fastening system WT/WR
Reinforcement of beam penetrations

Evidence
Ft90d

n0.9 . Rd

n Number of fasteners (side by side ; only one fastener may be placed in the longitudinal direction
of the beam)

R4 Rated capacity of a fastener (see table)
ot Length of the effective threaded part
S Thread length WT fastener per side (head or tip)

Half of the total thread length must be in the top and half in the bottom (notched) section, otherwise the

fastener load capacity must be reduced from Ry to Ry .

WT Ry =Ry It /s

Fastener 90°

Fastener 45°

C24 GL24h C24 GL24h

p = 350 [kg/m?] p. = 385 [ka/m?] p. = 350 [kg/m?] p = 385 [kg/m?]

Fastener s [mm] |h, [mm] Ry [kN] Ry [kN] Rg [kN] Ry [kN]
WT-T/S-6,5x90 40 50 2.05 2.21 1.45 1.66
WT-T/S-6,5x130 55 70 2.82 3.04 1.99 2.15
WT-T-6,5x160 65 85 3.33 3.59 2.35 2.54
WT-T-6,5x190 80 100 4.10 4.42 2.90 3.13
WT-T-6,5x220 95 115 4.86 5.25 3.44 3.71
WT-T-8,2x160 65 85 4.20 4.53 2.97 3.20
WT-T-8,2x190 80 100 5.17 5.58 3.65 3.94
WT-T-8,2x220 95 115 6.14 6.62 4.34 4.68
WT-T-8,2x245 107 125 6.91 7.46 4.89 5.27
WT-T-8,2x275 122 140 7.88 8.50 5.57 6.01
WT-T-8,2x300 135 155 8.72 9.41 6.17 6.65
WT-T-8,2x330 135 170 8.72 9.41 6.17 6.65

General remarks see page 179

12 SFS | Fastening solution for timber constructions

Basis: EN1995-1-1:2004+AC:2006+A1:2008 ;
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Fastening system WT/WR

Reinforcement of beam penetrations

Fastener 90° Fastener 45°

C24 GL24h Cc24 GL24h

P = 350 [kg/m?] p = 385 [kg/m?] p = 350 [kg/m?] p = 385 [kg/m?]

Fastener lof [Mmm] Ry [kN] R4 [kN] R4 [kN] Ry [kN]
WR-T-9xL 50 3.54 3.83 - -
100 7.09 7.65 5.01 5.41

150 10.63 11.48 7.52 8.12

200 14.18 15.30 10.03 10.82

250 17.72 19.13 12.53 13.53

300 19.23 19.23 13.60 13.60

350 19.23 19.23 13.60 13.60

400 19.23 19.23 13.60 13.60

450 19.23 19.23 13.60 13.60

500 19.23 19.23 13.60 13.60

WR-T-13xL 100 10.24 11.05 7.24 7.81
200 20.48 22.10 14.48 15.63

300 30.72 33.15 21.72 23.44

400 40.96 42.31 28.96 29.92

500 42.31 42.31 29.92 29.92

600 42.31 42.31 29.92 29.92

700 42.31 42.31 29.92 29.92

800 42.31 42.31 29.92 29.92

900 42.31 42.31 29.92 29.92

1000 42.31 42.31 29.92 29.92

General remarks see below

D = Steel failure

General remarks

® The checks on the net transverse section must be
carried out additionally. In the case of rectangular
breakthroughs, the additional bending moment
from the transverse force and the increased shear
stresses in the area of the breakthrough corners
must be taken into account

¢ The design of the reinforcement is to be carried
out for both sides of the breakthrough

Basis: EN1995-1-1:2004+AC:2006+A1:2008 ;
ETA-12/0062 ; ETA-12/0063

¢ Values apply to the corresponding anchorage
length s or I; of the thread
e Connection geometries according to drawings are

to be observed

e Table values for k., = 0.8 and y,,= 1,3 according to
EN1995-1-1:2004+AC:2006+A1:2008

¢ Prior to execution, all calculations must be che-
cked and approved by the responsible planner

Fastening solution for timber constructions | SFS 113



Fastening system WT/WR

Reinforcement of beam penetrations

WT Edge and intermediate distances

Without pre-drilling Axial Shear "
[mm] [mm]

WT-T/S-6,5xL Parallel to the fibre a, 78 78
Perpendicular to the grain a, 20 33

Stressed end grain as, - 98

Unstressed end grain as,. 52 65

Stressed edge ay. - 65

Unstressed edge a,. 20 33

WT-T-8,2xL Parallel to the fibre a, 99 99
Perpendicular to the grain a, 25 41

Stressed end grain as, - 123

Unstressed end grain as. 66 82

Stressed edge M - 82

Unstressed edge ay. 25 41

" Smaller spacing possible with pre-drilling EN1995-1-1:2004+AC:2006+A1:2008, Table 8.2

Without pre-drilling, a minimum timber thickness of 10 - d is required for the timber components

Failure along the circumference of a screw group shall be considered (see ETA-12/0063 A.2.4.2)

14 SFS | Fastening solution for timber constructions
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ETA-12/0062 ; ETA-12/0063



Fastening system WT/WR
Reinforcement of beam penetrations

Center distances Edge distance Edge distance
- - -
s > <
o~
_®
a1 ai.ce
a a Edge distance Edge distance
- -
f‘i —sf y —at
= <
N N
© 3]
Center distances
%
~N N -
) Edge distance
N
© - 3
) &
+ —al
©
N
a a ®
aica
~ g i ﬁL
aca Edge distance

Basis: EN1995-1-1:2004+AC:2006+A1:2008 ;
ETA-12/0062 ; ETA-12/0063 Fastening solution for timber constructions | SFS 115



Fastening system WT/WR
Reinforcement of beam penetrations

ai,ce Azce Q2 @ca

a1,cq

1 Center of gravity of the screw thread in the component

3
k2 L aice
o o R
1 Fls
\1 3
- & 1\
3
1 N
[}
aice %2,03 32,0%
A A
1 Center of gravity of the screw thread in the component
Minimum distances between crossed bolts (axial loading)
Oy
0° <o, £90°
90° 75° 60° 45° 30° 15° 0°
WT-T/S-6,5xL 8req [MM] 10 12 14 15 17 19 20
WT-T-8,2xL 8eq [MM] 12 15 17 19 21 23 25
Ol
3
= 3 I
=l—— m‘i 0
— Eii

Basis: EN1995-1-1:2004+AC:2006+A1:2008 ;
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Fastening system WT/WR
Reinforcement of beam penetrations

WR Edge and intermediate distances

Without pre-drilling Axial Shear "
[mm] [mm]
WR-T-9xL Parallel to the fibre a, 45 108
Perpendicular to the grain a, 45 45
Stressed end grain ai 16 - 135
Unstressed end grain aice 45 90
Stressed edge a7 - 90
Unstressed edge a6 27 45
WR-T-13xL Parallel to the fibre a, 65 156
Perpendicular to the grain a, 65 65
Stressed end grain aiTe - 195
Unstressed end grain aicc 65 130
Stressed edge 3,76 - 130
Unstressed edge asce 39 65
'Smaller spacing possible with pre-drilling EN1995-1-1:2004+AC:2006+A1:2008, Table 8.2
Without pre-drilling, a minimum timber thickness of 10 - d is required for the timber components
Failure along the circumference of a screw group shall be considered (see ETA-12/0062 A.2.4.2)
Center distances Center distances
- -
N N
© (]
N N
_®| LN
a; a; a; a
Edge distance Edge distance
- - N
| a1 i a1.ce
Edge distance
Edge distance Edge distance = = 3
)
~ - + oL
Y ;
ANl Bl 2
o o . ‘
© © aice Edge distance aica
Basis: EN1995-1-1:2004+AC:2006+A1:2008 ;
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Fastening system WT/WR
Reinforcement of beam penetrations

a1,ca Azce QA2 Adca

a1,cq

1 Center of gravity of the screw thread in the component

2
N N amG
o o
W""{
1

aj.ce %2,03
7

G

G
AT
A2,cql A2

dzcc A2
%%
%%

i
g
o
o

1 Center of gravity of the screw thread in the component

Minimum distances between crossed bolts (axial loading)

O

0° < o, £90°

90° 75° 60° 45° 30° 15° 0°

WR-T-9xL 8eq [MM] 14 27 30 34 38 42 45
WR-T-13xL 8eq [MmM] 20 38 44 49 55 60 65

Ared

Basis: EN1995-1-1:2004+AC:2006+A1:2008 ;
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Fastening system WT/WR
Reinforcement of beam penetrations

Example

Glued laminated timber GL24h ; moisture class 1

1) 2)

1000 |[100 2900
"V 4000

Cut 1
Cut-sizes
Vy=45.0 kN
My = 67.5 kNm

Transverse tensile force

3 ha)’ Voa + = Mgg = |—20_ |3 100\* 45.0-10° + —— 67.5-10°|-1073 = 11.86 kN
h Ed 925 . h, EYT |4.400 400 : 125-150 T

h
Frooea = 4__ah .

Choice of fastener
selected: 2 WT-T-8,2x300 with Ry = 9.48 kN

Evidence

Fropa _ 1186

= =0.67 < 1.0 5 i.0.
n09. R, 299.948 ot

Cut2

Cut-size
Vy=40.5 kN
My =71.8 kNm

Transverse tensile force

he\’ 1 100 100\* . 1 I
3=(5) | Vea + 35 Mea = 3- +405-10° + ——————-71.8 - 10°| - 1073 = 11.26 kN
e

F, =—2. . -
t90Ed = 3 p h 4400 400 125-150

Choice of fastener
selected: 2 WT-T-8,2x300 with Ry = 9.48 kN

Nachweis

Fig0a 1126 _ ea<10-1i0
= =0. .0-i.0.
n%9.R,  209.948 :

Basis: EN1995-1-1:2004+AC:2006+A1:2008 ;
ETA-12/0062 ; ETA-12/0063 Fastening solution for timber constructions | SFS 119



Fastening system WT/WR

Reinforcement of beam penetrations

Arrangement

66 66

M

135 -
135

— ol

6
§ o
S
<

General remarks
e The checks on the net cross-section must also be
carried out. In the case of rectangular openings,
the additional bending moment from shear force
and the increased shear stresses in the area of the

opening corners must be taken into account

| 1000 100

Fastening system WT

120

AP

H

240

0

150

o
Lo
—

® The design of the reinforcement must be carried
out for both sides of the opening
e Before execution, all calculations must be che-
cked and approved by the responsible planner

Pre-drilling diameter [mm]
SR YWY s e nl 4.0

WT-T-8,2xL 5.0
Type Material Thread @ Length | Thread length |Head @ |Head height | Recess

S: A2 d L s d, I
T: blue zinc " [mm] [mm] [mm] [mm] [mm]

WT - S |- 6.5 | x 65 28 8 5.2 T30
WT - S |- 6.5 | x 90 40 8 52 T30
WT - S |- 6.5 |x 130 b5 8 5.2 T30
WT - T|- 6.5 | x 65 28 8 5.2 T30
WT - T]- 6.5 | x 90 40 8 5.2 T30
WT - T]- 6.5 | x 130 55 8 5.2 T30
WT - T]- 6.5 |x 160 65 8 5.2 T30
WT - T|- 6.5 | x 190 80 8 5.2 T30
WT - T]- 6.5 |x| 220 95 8 5.2 T30
WT - T]- 8.2 |x 160 65 10 6.5 T40
WT - T]- 8.2 |x 190 80 10 6.5 T40
WT - T]- 8.2 [x| 220 95 10 6.5 T40
WT - T]- 8.2 |x 245 107 10 6.5 T40
WT - T]- 8.2 |x| 275 122 10 6.5 T40
WT - T]- 8.2 |x 300 135 10 6.5 T40
WT - T|- 8.2 |x| 330 135 10 6.5 T40

" For moisture classes: 1 and 2 (not directly weathered)
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Basis: EN1995-1-1:2004+AC:2006+A1:2008 ;
ETA-12/0062 ; ETA-12/0063



Fastening system WT/WR
Reinforcement of beam penetrations

Mounting devices and accessories

Application Tools/Accessories Fastener Tools/Accessories
Main/secondary beam,| Screw-in aid WT-T/S-6,5xL Bitholder Magic Flip Force ZA 1/4"
doweled beam, for wood screws WT-T-8,2xL
element construction,
etc.
Main/secondary beam,| Universal gauge WT-T/S-6,5xL Attachment WT-T30
doweled beam, ZLWT/U WT-T-8,2xL Attachment WT-T40/D10
element construction,
etc. O ar 3 T30/T40
a.. . P77/
Main/secondary beam | Setting tool ZL WT/MS WT-T/S-6,5xL Bit T30, Length: 70, 200, 350 [mm]
WT-T-8,2xL
Bit T40, Length: 70, 152, 200,
350, 520 [mm]
O T30/T40 L3
88 =
Main/secondary beam | Setting tool ZL WT/S WT-T/S-6,5xL Power drill BO 1055
WT-T-8,2xL
1
Coupled purllin Setting tool ZL WT WT-T/S-6,5xL Power drill DI 650
L max.: 130 mm | Deep stop sleeve Z661
= EE@

Basis: EN1995-1-1:2004+AC:2006+A1:2008 ;
ETA-12/0062 ; ETA-12/0063
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Fastening system WT/WR

Reinforcement of beam penetrations

Fastening system WR

(o

g
N

VI T VI T

=

Pre-drilling diameter [mm]
WR-T-9xL 5.0
WR-Tx13xL 8.0
Type Material Thread @ Length Head @ Head height | Recess
T: Durocoat " d L dy Iy

[mm] [mm] [mm] [mm]
WR - TI- 9 |x 250 14 20 T40
WR - TI- 9 |x 300 14 20 T40
WR - T]- 9 |x 350 14 20 T40
WR - T|- 9 |x 400 14 20 T40
WR - TI- 9 |x 450 14 20 T40
WR - T]- 9 |x 500 14 20 T40
WR - TI- 13 | x 400 22 20 T50
WR - TI- 13 [x 500 22 20 T50
WR - TI- 13 | x 600 22 20 T50
WR - T- 13 | x 700 22 20 T50
WR - T]- 13 | x 800 22 20 T50
WR - TI- 13 [x 900 22 20 T50
WR - TI- 13 | x 1000 22 20 T50
" For moisture classes: 1 and 2 (not directly weathered)
Mounting devices and accessories
Fastener WR-T-9xL Fastener WR-T-13xL
Bit T40: Length 70, 152, 200, 350, 520 [mm] Wera Torx-Bit 5/16 Garant Torx %"

Drive: E 3,6 %"

88

O 740 3
=

Drive: Square %"

£

Screw-in adapter for WR

.

SFS Tool-holder ZA "
Drive: Square 2"

Screw-in adapter for WR

g

Power drill BO 1055

meelk

Power drill 32-4

Basis: EN1995-1-1:2004+AC:2006+A1:2008 ;

122 SFS | Fastening solution for timber constructions
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Fastening system WT/WR
Shear-tension reinforcement

Application

Convincing advantages

® No reduction in the load-bearing
capacity of the main beam ST A i e

e Material saving: main beam dimensions
can be chosen smaller

e Simple calculation & processing

e Reinforcement not visible

* High fire resistance of the connection

e Fastener can be used from above and below

e ETA-12/0063 (WT)

* ETA-12/0062 (WR)

A A
Pl A Nl A NANAN

Basis: EN1995-1-1:2004+AC:2006+A1:2008 ;
ETA-12/0062 ; ETA-12/0063 Fastening solution for timber constructions | SFS 123



Fastening system WT/WR
Shear-tension reinforcement

Design proposal according to DIN EN 1995-1-1/NA:2013-08, 6.8.2

A Connection geometry

Structural members that are subjected to loads perpendicular to the direction of the wood grain below 0.7
times the beam height can be reinforced with WT, WR or WB fasteners so that the load-bearing capacity
of the connection does not have to be reduced.

max. 1 fastener row per side

/f outside the cross connection

S =
Fso,ed \ \ Fao,ed
2
3
e
4 =
| Fio0ed| ™
o
o)
. A
=1
3l e O 1,90,Ed
a a aca a; az.ca

Shear-tension force

The bracing of a transverse connection with the ratio a/ h < 0.7 shall be designed for the following design
value of the tensile force F, g eq:

Fio0ca = [1 -3 (%)2 +2- (%)3] * Foo,ea

Fiooeqa Design value of the tensile force acting on the reinforcement. The tensile force F, o ¢4 is to be
assumed to act at the height of the distance a from the stressed edge and to be introduced via the
thread lengthsn below (l,4,) and above (l,4,) the line at the height a

a maximum distance of the connecting means of the transverse connection from the stressed edge
of the beam

Feoes Design value of the connection force to be applied perpendicular to the grain direction of the
timber

lad,u Effective thread length below the line at height a
ladio Effective thread length above the line at height a

h Height of the main beam
a See screw centre distances
a, See screw centre distances

a,ce See screw Edge distances

Basis: EN1995-1-1:2004+AC:2006+A1:2008 ;
124 SFS | Fastening solution for timber constructions ETA-12/0062 ; ETA-12/0063



Fastening system WT/WR
Shear-tension reinforcement

Evidence

Fio0,a .
noo . R, =

Ry Rated value of the pull-out resistance of a fastener (for I; shown the resistance may be

interpolated linearly)
n Number of fasteners

Fiooes Design value of the tensile force acting on the reinforcement

Example

Main beam GL24h b/h = 160/400 [mm]
Secondary beam C24 b/h = 80/160 [mm]

Shear-tension force Querzugkraft

112)\? 112\°
Frooga =|1—3" 700 +2- 700 -9.0 = 7.28 kN

Fastener

1 piece WT-T-8,2x300
leg =112 mm
Ry=112/135-9.48 = 7.86 kN

Evidence

7.28

————=093< i.0.
105786 093<1-i0

Lwr =300 mm > 0.7 - 400 = 280 mm — i.0.

Basis: EN1995-1-1:2004+AC:2006+A1:2008 ;
ETA-12/0062 ; ETA-12/0063

Connector ,,beam-shoe” 80/120 [mm]
Design value of the shear load Fgp gy = 9.0 kKN

Fastening solution for timber constructions | SFS
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Fastening system WT/WR
Shear-tension reinforcement

LO)|

o & o

0 @]

= <

g 8
™
o o O o §
lLOlLOL 120 40 FQO,Ed = 9,0 kN

Fastener 90°
C24 GL24h
p = 350 [kg/m?] p = 385 [kg/m?3]
Fastener s [mm] R4 [kN] Rq [kN]
WT-T/S-6,5x90 40 2.06 2.23
WT-T/S-6,5x130 55 2.84 3.06
WT-T-6,5x160 65 3.35 3.62
WT-T-6,5x190 80 413 4.45
WT-T-6,5x220 95 4.90 5.29
WT-T-8,2x160 65 4.23 4.57
WT-T-8,2x190 80 5.21 5.62
WT-T-8,2x220 95 6.18 6.67
WT-T-8,2x245 107 6.96 7.51
WT-T-8,2x275 122 7.94 8.57
WT-T-8,2x300 135 8.79 9.48
WT-T-8,2x330 135 8.79 9.48

General remarks see page 127
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Fastening system WT/WR
Shear-tension reinforcement

Fastener 90°

Cc24 GL24h

p = 350 [kg/m?] p = 385 [kg/m?]

Fastener los [Mm] R4 [kN] R4 [kN]
WR-T-9xL 50 3.57 3.85
100 7.14 7.71

150 10.71 11.56

200 14.28 15.42

250 17.86 19.23

300 19.23 19.23

350 19.23 19.23

400 19.23 19.23

450 19.23 19.23

500 19.23 19.23

WR-T-13xL 100 10.32 1113
200 20.63 22.27

300 30.95 33.40

400 41.27 42.31

500 42.31 42.31

600 42.31 42.31

700 42.31 42.31

800 42.31 42.31

900 42.31 42.31

1000 42.31 42.31

General remarks see below

D = steel failure

¢ General remarks

¢ Values apply to corresponding anchorage lengthn s
or lef of the thread

e Values for other | may be determined by linear
interpolation

e Fasteners should be evenly spaced at 90° to the
grain, symmetrically adjacent to the cross-connec-
tion

¢ Qutside the transverse connection in the longitudi-
nal direction of the beam, only one fastener per
side may be taken into account as load-bearing

Basis: EN1995-1-1:2004+AC:2006+A1:2008 ;
ETA-12/0062 ; ETA-12/0063

e The fasteners must be installed over at least 0.7

times the beam height

e Table values for k. = 0.8 and y,,= 1,3 according to
EN1995-1-1:2004+AC:2006+A1:2008

* Prior to execution, all calculations must be che-
cked and approved by the responsible designer

Fastening solution for timber constructions | SFS 127



Fastening system WT/WR

Shear-tension reinforcement

WT Edge and intermediate distances

Without pre-drilling Axial Shear "
[mm] [mm]

WT-T/S-6,5xL Parallel to the fibre a, 78 78
Perpendicular to the grain a, 20 33

Stressed end grain as, - 98

Unstressed end grain as,. 52 65

Stressed edge ay. - 65

Unstressed edge a,. 20 33

WT-T-8,2xL Parallel to the fibre a, 99 99
Perpendicular to the grain a, 25 41

Stressed end grain as, - 123

Unstressed end grain as, 66 82

Stressed edge M - 82

Unstressed edge ay. 25 41

"'Smaller spacing possible with pre-drilling EN1995-1-1:2004+AC:2006+A1:2008, Table 8.2

Without pre-drilling, a minimum timber thickness of 10 - d is required for the timber components

Failure along the circumference of a screw group shall be considered (see ETA-12/0063 A.2.4.2)

Center distances

Edge distance

aq

aq

Center distances

Edge distance

a,

a,

e
| a1.ce

- -
s >t <
e
| @ite | F1ce
Edge distance Edge distance
- y -
A il
N N
@© @©
~ N .
© Edge distance
& — 1 g
e
8
©
j

ai,ce

Edge distance
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Fastening system WT/WR
Shear-tension reinforcement

ai,ce Azce A2 @ce

a1,cq

1 Center of gravity of the screw thread in the component

a
> L ai.ce
o o ®
1 il &
I
MM%Z “?I 1\ l
Q
1”7 N
©
a1.cq %’2@3 32,(:%
o A A
1 Center of gravity of the screw thread in the component
Minimum distances between crossed bolts (axial load)
Ol
0° < oy < 90°
90° 75° 60° 45° 30° 15° 0°
WT-T/S-6,bxL 8,6q [MM] 10 12 14 15 17 19 20
WT-T-8,2xL 8,0 [MM] 12 15 17 19 21 23 25
Ol
3 Eii T
4 cuh E—
Basis: EN1995-1-1:2004+AC:2006+A1:2008 ;
Fastening solution for timber constructions | SFS 129

ETA-12/0062 ; ETA-12/0063



Fastening system WT/WR
Shear-tension reinforcement

WR Edge and intermediate distances

130 SFS | Fastening solution for timber constructions

Without pre-drilling Axial Shear "
[mm] [mm]
WR-T-9xL Parallel to the fibre a, 45 108
Perpendicular to the grain a, 45 45
Stressed end grain a6 - 135
Unstressed end grain aice 45 90
Stressed edge asTe - 90
Unstressed edge a6 27 45
WR-T-13xL Parallel to the fibre a, 65 156
Perpendicular to the grain a, 65 65
Stressed end grain aie - 195
Unstressed end grain a; o 65 130
Stressed edge a,76 - 130
Unstressed edge a,c6 39 65
"Smaller spacing possible with pre-drilling EN1995-1-1:2004+AC:2006+A1:2008, Table 8.2
Without pre-drilling, a minimum timber thickness of 10 - d is required for the timber components
Failure along the circumference of a screw group shall be considered (see ETA-12/0062 A.2.4.2)
Center distances Center distances
- -
o~ o~
@© @©
@ @
CH CH CH CH
Edge distance Edge distance
- - N
} % = Edge distance
Q
— \ 9
a a ©
| @te | G1ce 4+ 78,
<
Edge distance Edge distance
= a1.ce
- y - i B
A Rl
N N
© @
ajca Edge distance

Basis: EN1995-1-1:2004+AC:2006+A1:2008 ;
ETA-12/0062 ; ETA-12/0063



Fastening system WT/WR
Shear-tension reinforcement

a1,cq Azce A2 @ce

a1,cq

1 Center of gravity of the screw thread in the component

2
> L ai.ce
o o
%%
1

a1.cq %’2@3 52,(:%
o A A

1 Center of gravity of the screw thread in the component

.CG

%%
T
az,cq| a2

azcc Az.c6
Uttty

Minimum distances between crossed bolts (axial load)

O

0° < o, £90°

90° 75° 60° 45° 30° 15° 0°

WR-T-9xL jeq [MM] 14 27 30 34 38 42 45
WR-T-13xL jeq [MM] 20 38 44 49 55 60 65

Areqd

Basis: EN1995-1-1:2004+AC:2006+A1:2008 ;
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Fastening system WT/WR
Shear-tension reinforcement

Fastening system WT

ST O W

Pre-drilling diameter [mm]
WT-T/S-6,5xL 4.0
WT-T-8,2xL 5.0
Type Material Thread @ Length | Thread length |Head @ |Head height | Recess
S: A2 d L s dy I
T: blue zinc" [mm] [mm] [mm] [mm] [mm]
WT - S |- 6.5 [x 65 28 8 5.2 T30
WT - S |- 6.5 [x 90 40 8 5.2 T30
WT - S |- 6.5 [x 130 55 8 5.2 T30
WT - T|- 6.5 [x 65 28 8 5.2 T30
WT - TI- 6.5 [x 90 40 8 5.2 T30
WT - T|- 6.5 [x 130 55 8 5.2 T30
WT - T|- 6.5 [x 160 65 8 5.2 T30
WT - T|- 6.5 [x 190 80 8 5.2 T30
WT - T|- 6.5 [x 220 95 8 5.2 T30
WT - TI- 8.2 |x 160 65 10 6.5 T40
WT - T|- 8.2 [x 190 80 10 6.5 T40
WT - T|- 8.2 [x 220 95 10 6.5 T40
WT - TI- 8.2 |x 245 107 10 6.5 T40
WT - TI- 8.2 |x 275 122 10 6.5 T40
WT - T|- 8.2 [x| 300 135 10 6.5 T40
WT - T|- 8.2 [x 330 135 10 6.5 T40

" for moisture classes: 1 and 2 (not directly weathered)

Basis: EN1995-1-1:2004+AC:2006+A1:2008 ;
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Fastening system WT/WR
Shear-tension reinforcement

Mounting devices and accessories

Application Tools/Accessories Fastener Tools/Accessories
Main/secondary beam,| Screw-in aid WT-T/S-6,5xL Bitholder Magic Flip Force ZA 1/4"
doweled beam, for wood screws WT-T-8,2xL
element construction,
etc.
Main/secondary beam,| Universal gauge WT-T/S-6,5xL Attachment WT-T30
doweled beam, ZLWT/U WT-T-8,2xL Attachment WT-T40/D10
element construction,
etc. O ar 3 T30/T40
a.. . P77/
Main/secondary beam | Setting tool ZL WT/MS WT-T/S-6,5xL Bit T30, Length: 70, 200, 350 [mm]
WT-T-8,2xL
Bit T40, Length: 70, 152, 200,
350, 520 [mm]
O T30/T40 L3
88 =
Main/secondary beam | Setting tool ZL WT/S WT-T/S-6,5xL Power drill BO 1055
WT-T-8,2xL
1
Coupled purllin Setting tool ZL WT WT-T/S-6,5xL Power drill DI 650
L max.: 130 mm | Deep stop sleeve Z661
= EE@

Basis: EN1995-1-1:2004+AC:2006+A1:2008 ;
ETA-12/0062 ; ETA-12/0063
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Fastening system WT/WR

Shear-tension reinforcement

Befestigungssystem WR

(o

VI T VI T

=

Pre-drilling diameter [mm]
WR-T-9xL 5.0
WR-Tx13xL 8.0
Type Material Thread @ Length Head @ Head height | Recess
T: Durocoat " d L dy Iy

[mm] [mm] [mm] [mm]
WR - T 9 |x 250 14 20 T40
WR - T 9 |x 300 14 20 T40
WR - T 9 |x 350 14 20 T40
WR - T 9 |x 400 14 20 T40
WR - T 9 |x 450 14 20 T40
WR - T 9 |x 500 14 20 T40
WR - T 13 | x 400 22 20 T50
WR - T 13 [x 500 22 20 T50
WR - T 13 | x 600 22 20 T50
WR - T 13 | x 700 22 20 T50
WR - T 13 | x 800 22 20 T50
WR - T 13 [x 900 22 20 T50
WR - T 13 | x 1000 22 20 T50
" for moisture classes: 1 and 2 (not directly weathered)
Mounting devices and accessories
Fastener WR-T-9xL Fastener WR-T-13xL
Bit T40: Length 70, 152, 200, 350, 520 [mm] Wera Torx-Bit 5/16 Garant Torx %"

Drive: E 3,6 %"

88

O 740 3
=

Drive: Square %"

£

Screw-in adapter for WR

.

SFS Tool-holder ZA "
Drive: Square 2"

Screw-in adapter for WR

g

Power drill BO 1055

meelk

Power drill 32-4

Basis: EN1995-1-1:2004+AC:2006+A1:2008 ;
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Fastening system WT/WR
Cross-pressure reinforcement

Application

¥ \/}‘F\\\\\\\ /‘i: .
| Te=4- L \\\\\‘\\
| e ERREE N
| I
! l
! I
I I
I I
| |
| I
/)\\\\\ /)\\\\\\
\/ — |

Advantages that convince
e Substantial increase in the absorbable
e transverse pressure ST A i e
* Material savings: beam dimensions
do not have to be increased
e Simple calculation and processing
e Reinforcement not visible
¢ High fire resistance of the connection
e Fastener can be used from above and below
e ETA-12/0063 (WT)
e ETA-12/0062 (WR)

oo A A A A
P A

Basis: EN1995-1-1:2004+AC:2006+A1:2008 ;
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Fastening system WT/WR
Cross-pressure reinforcement

Fastener 45° to the grain

Fastener 70° to the grain

Fastener 90° to the grain

c24 GL24h c24 GL24h c24 GL24h
p. = 350 [kg/m?] | p, = 385 [kg/m?] | p, = 350 lkg/m? |p, = 385 [kg/m?] |p, = 350 [ka/m?] |p, = 385 [ka/m?]

Fastener R, [kN] R, [kN] R, [kN] R, [kN] R, [kN] Ry [kN]

WT-T/S-6,5x90" 413 4.45 413 4.45 413 4.45

WT-T/S-6,5x130 4.51 4.57 4.62 4.68 4.70 4.76

WT-T-6,5x160 5.99 6.12 6.22 6.34 6.37 6.49

WT-T-6,5x190

WT-T-6,5x220

WT-T-8,2x160 8.46 9.13 8.46 9.13 8.46 913

WT-T-8,2x190 10.41 11.24 10.41 11.25 10.41 11.24

WT-T-8,2x220 11.09 11.33 11.51 173 11.78 12.00

WT-T-8,2x245

WT-T-8,2x275

WT-T-8,2x300

WT-T-8,2x330

" Fastener only possible 50° to 90° to the grain
General remarks see page 139

Fastener 45° to the grain

Fastener 70° to the grain

Fastener 90° to the grain

C24

GL24h

C24

GL24h

C24

GL24h

py = 350 [kg/m?]

p, = 385 [kg/m?]

p. = 350 [ka/m?]

p, = 385 [kg/m?]

p. = 350 [kg/m?]

p. = 385 [kg/m?]

Fastener

Rq [kN]

R kNI

Ry kN

Ry kN

Ry [kN]

R, kN

WR-T-9x250

WR-T-9x300

WR-T-9x350

WR-T-9x400

WR-T-9x450

WR-T-9x500

10.04

10.23

10.38

10.57

10.61

10.79

WR-T-13x400

WR-T-13x500

WR-T-13x600

WR-T-13x700

WR-T-13x800

WR-T-13x900

WR-T-13x1000

22.99

23.41

23.73

2413

24.22

24.61

General remarks see page 139
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Fastening system WT/WR
Cross-pressure reinforcement

Design proposal according to ETA-12/0063 Annex 3

Required number of fasteners

n= Vd - Rc,90,d
Rq
n Required number of fasteners
Vy Rated value of compressive force
Rq Resistance of fasteners according to table

Rc,go,d = kc,90 ‘Bl fc,QO,d

keeo  coefficient

As arule k.90 = 1.00
Continuous supportand |, >2 - h Keoo = 1.25 C24
k.00 = 1.50 GL24h
Single supportsand ;=2 - h k.90 = 1.50 C24
K.oo = 1.75 GL24h provided | < 400mm

B Support width
| Actual contact length

(I may be increased by 30 mm on each side, but not more than a, | oder |, / 2)

feo0d Design value of compressive strength perpendicular to grain direction
.y \ 1.5 N/mm?  C24 | 1.7 N/mm?  GL24h
a | I, I, |
(] 1 ™
B titf B
all
Basis: EN1995-1-1:2004+AC:2006+A1:2008 ;
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Fastening system WT/WR
Cross-pressure reinforcement

Verification in the plane of the screw tip

Va

—— =<1

B - lef,z ) fc,go,d

Vy Rated value of the compressive force
B Support width

Ief,z
fc,QO,d

Generally

Actual contact length in the plane of the screw tip (see drawing)
Design value of compressive strength perpendicular to the grain direction (see above)

1.8 N/mm? C24

1.9 N/mm? GL24h

With prewood

2.3N/mm? C24

2.5 N/mm? GL24h

End support

1.8 N/mm? C24

2.5 N/mm? GL24h

Proposal for dimensioning the steel plate (S235 or better)

d[mm] = 2.7 - \/R4[kN]

d Thickness of steel-plate
R4 Resistance fastener according to table

Ief,2

i 545o
_—

Steel plate

138 SFS | Fastening solution for timber constructions
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Basis: EN1995-1-1:2004+AC:2006+A1:2008 ;
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Fastening system WT/WR
Cross-pressure reinforcement

Ief,2

d
S

-

Steel plate

General remarks

e Connection geometries according to drawings must
be adhered to

e The fastener heads must all be exactly flush with
the wood surface.

¢ No interlayer is allowed between the fastener head
and the steel plate

® The load-bearing capacity of the connection is the
sum of the fastener load-bearing capacity and the
compressive force that can be taken up by the bea-
ring surface

Basis: EN1995-1-1:2004+AC:2006+A1:2008 ;
ETA-12/0062 ; ETA-12/0063
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e The verification of the transverse compressive stress
in the plane of the fastener tip must in any case be
carried out with I, according to the drawing

e Table values for k.., = 0.8 and y,= 1,3 according to
EN1995-1-1:2004+AC:2006+A1:2008

* Prior to execution, all calculations must be che-
cked and approved by the responsible designer
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Fastening system WT/WR
Cross-pressure reinforcement

Example

Beam GL24h ; b/h = 140/400 [mm]

Support b/h = 140/160 [mm]

Steel plate over full cross-sectional area of support
Moisture class 1

Support force V4= 110 kN

k.90 = 1.5 (due to line load on top of beam and point load on bottom due to support)

B =140 mm
=160+ 1-30=190 mm
feg0a = 1.7 N/mm?

Reooa=1.5-140-190-1.7 - 10 = 67.83 kN
Fastener: WT-T-8,2x275

R, = 12.00 kN

Required number of fasteners

110 -67.83
T 12.00

selected: 4 pieces WT-T-8,2x275

=3.51

Verification in the plane of the bolt tip

110-10°

T40-405-25 /0 <17EO

Proposal for dimensioning the steel plate (S235 or better)
d=27-v12.00 =9.4mm

selected:d = 10 mm

140 SFS | Fastening solution for timber constructions

Basis: EN1995-1-1:2004+AC:2006+A1:2008 ;
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Fastening system WT/WR

Cross-pressure reinforcement

405

GL24h b/h = 140/400 [mm]

275

7

L
17

160

Steel plate

Basis: EN1995-1-1:2004+AC:2006+A1:2008 ;

ETA-12/0062 ; ETA-12/0063
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Fastening system WT/WR
Cross-pressure reinforcement

WT Edge and intermediate distances

Without pre-drilling Axial Shear "
[mm] [mm]

WT-T/S-6,5xL Parallel to the fibre a, 78 78
Perpendicular to the grain a, 20 33

Stressed end grain as, - 98

Unstressed end grain as,. 52 65

Stressed edge ay. - 65

Unstressed edge a,. 20 33

WT-T-8,2xL Parallel to the fibre a, 99 99
Perpendicular to the grain a, 25 41

Stressed end grain as, - 123

Unstressed end grain as, 66 82

Stressed edge M - 82

Unstressed edge ay. 25 41

" Smaller spacing possible with pre-drilling EN1995-1-1:2004+AC:2006+A1:2008, Table 8.2

Without pre-drilling, a minimum timber thickness of 10 - d is required for the timber components

Failure along the circumference of a screw group shall be considered (see ETA-12/0063 A.2.4.2)

Center distances

Edge distance

a a;

Center distances

s, 16

Edge distance

<
i a1.cq

Edge distance

f(j } V%if

as,ca

% =
N
©
N
@©
a1,76
Edge distance
%
N
©
N
©

a, a,

a1,ca

Edge distance
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Basis: EN1995-1-1:2004+AC:2006+A1:2008 ;
ETA-12/0062 ; ETA-12/0063



Fastening system WT/WR
Cross-pressure reinforcement

ai,ce

a1,cq

Azce A2 @ce

1 Center of gravity of the screw thread in the component

9
) ) aice
o o ®
1 il &
I}
MN{ R
Q
1”7 N
©
a1,ce %’2@3 32,(:%
- A A
1 Center of gravity of the screw thread in the component
Minimum distances between crossed bolts (axial load)
Ol
0° < o, <90°
90° 75° 60° 45° 30° 15° 0°
WT-T/S-6,5xL 8,6q [MM] 10 12 14 15 17 19 20
WT-T-8,2xL 8req [MM] 12 15 17 19 21 23 25
Ol
5 Eii S
2 m‘_ E— L
Basis: EN1995-1-1:2004+AC:2006+A1:2008 ;
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Fastening system WT/WR
Cross-pressure reinforcement

WR Edge and intermediate distances

Without pre-drilling Axial Shear "
[mm] [mm]

WR-T-9xL Parallel to the fibre a, 45 108
Perpendicular to the grain a, 45 45

Stressed end grain a6 - 135

Unstressed end grain aice 45 90

Stressed edge asTe - 90

Unstressed edge a6 27 45

WR-T-13xL Parallel to the fibre a, 65 156
Perpendicular to the grain a, 65 65

Stressed end grain aie - 195

Unstressed end grain a; o 65 130

Stressed edge a,76 - 130

Unstressed edge a,c6 39 65

"'Smaller spacing possible with pre-drilling EN1995-1-1:2004+AC:2006+A1:2008, Table 8.2
Without pre-drilling, a minimum timber thickness of 10 - d is required for the timber components
Failure along the circumference of a screw group shall be considered (see ETA-12/0062 A.2.4.2)

Center distances

Center distances

Edge distance

P

>%%
| 81t

Edge distance

Edge distance

-

+

az,ce‘az,ce

= a1.ce

%
N N
@© @©
N N
] _®
a; a;
Edge distance N
- .
ai,ca
Edge distance
Y
A g g
& & ai1,cq

144 SFS | Fastening solution for timber constructions

Edge distance

Basis: EN1995-1-1:2004+AC:2006+A1:2008 ;
ETA-12/0062 ; ETA-12/0063



Fastening system WT/WR
Cross-pressure reinforcement

a1,cq Azce A2 @ce

a1,cq

1 Center of gravity of the screw thread in the component

2
> L ai.ce
o o
%%
1

a1.cq %’2@3 52,(:%
o A A

1 Center of gravity of the screw thread in the component

.CG

%%
T
az,cq| a2

azcc Az.c6
Uttty

Minimum distances between crossed bolts (axial load)

O
0°<a,<90°
90° 75° 60° 45° 30° 156° 0°
WR-T-9xL 8req [MM] 14 27 30 34 38 42 45
WR-T-13xL areq [MM] 20 38 44 49 55 60 65
T
2
© i
Basis: EN1995-1-1:2004+AC:2006+A1:2008 ;
Fastening solution for timber constructions | SFS 145

ETA-12/0062 ; ETA-12/0063



Fastening system WT/WR
Cross-pressure reinforcement

Fastening system WT

ST O W

Pre-drilling diameter [mm]
WT-T/S-6,5xL 4.0
WT-T-8,2xL 5.0
Type Material Thread @ Length | Thread length |Head @ |Head height | Recess
S: A2 d L s dy I
T: blue zinc" [mm] [mm] [mm] [mm] [mm]
WT - S |- 6.5 [x 65 28 8 5.2 T30
WT - S |- 6.5 [x 90 40 8 5.2 T30
WT - S |- 6.5 [x 130 55 8 5.2 T30
WT - T|- 6.5 [x 65 28 8 5.2 T30
WT - TI- 6.5 [x 90 40 8 5.2 T30
WT - T|- 6.5 [x 130 55 8 5.2 T30
WT - T|- 6.5 [x 160 65 8 5.2 T30
WT - T|- 6.5 [x 190 80 8 5.2 T30
WT - T|- 6.5 [x 220 95 8 5.2 T30
WT - TI- 8.2 |x 160 65 10 6.5 T40
WT - T|- 8.2 [x 190 80 10 6.5 T40
WT - T|- 8.2 [x 220 95 10 6.5 T40
WT - TI- 8.2 |x 245 107 10 6.5 T40
WT - TI- 8.2 |x 275 122 10 6.5 T40
WT - T|- 8.2 [x| 300 135 10 6.5 T40
WT - T|- 8.2 [x 330 135 10 6.5 T40

" for moisture classes: 1 and 2 (not directly weathered)

Basis: EN1995-1-1:2004+AC:2006+A1:2008 ;
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Fastening system WT/WR
Cross-pressure reinforcement

Mounting devices and accessories

Application Tools/Accessories Fastener Tools/Accessories
Main/secondary beam,| Screw-in aid WT-T/S-6,5xL Bitholder Magic Flip Force ZA 1/4"
doweled beam, for wood screws WT-T-8,2xL
element construction,
etc.
Main/secondary beam,| Universal gauge WT-T/S-6,5xL Attachment WT-T30
doweled beam, ZLWT/U WT-T-8,2xL Attachment WT-T40/D10
element construction,
etc. O ar 3 T30/T40
a.. . P77/
Main/secondary beam | Setting tool ZL WT/MS WT-T/S-6,5xL Bit T30, Length: 70, 200, 350 [mm]
WT-T-8,2xL
Bit T40, Length: 70, 152, 200,
350, 520 [mm]
O T30/T40 L3
88 =
Main/secondary beam | Setting tool ZL WT/S WT-T/S-6,5xL Power drill BO 1055
WT-T-8,2xL
1
Coupled purllin Setting tool ZL WT WT-T/S-6,5xL Power drill DI 650
L max.: 130 mm | Deep stop sleeve Z661
= EE@

Basis: EN1995-1-1:2004+AC:2006+A1:2008 ;
ETA-12/0062 ; ETA-12/0063
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Fastening system WT/WR

Cross-pressure reinforcement

Fastening system WR

(o

g
N

VI T VI T

=

Pre-drilling diameter [mm]
WR-T-9xL 5.0
WR-Tx13xL 8.0
Type Material Thread @ Length Head @ Head height | Recess
T: Durocoat " d L dy Iy

[mm] [mm] [mm] [mm]
WR - TI- 9 |x 250 14 20 T40
WR - TI- 9 |x 300 14 20 T40
WR - T]- 9 |x 350 14 20 T40
WR - T|- 9 |x 400 14 20 T40
WR - TI- 9 |x 450 14 20 T40
WR - T]- 9 |x 500 14 20 T40
WR - TI- 13 | x 400 22 20 T50
WR - TI- 13 [x 500 22 20 T50
WR - TI- 13 | x 600 22 20 T50
WR - T|- 13 | x 700 22 20 T50
WR - T]- 13 | x 800 22 20 T50
WR - TI- 13 [x 900 22 20 T50
WR - TI- 13 | x 1000 22 20 T50
" for moisture classes: 1 and 2 (not directly weathered)
Mounting devices and accessories
Fastener WR-T-9xL Fastener WR-T-13xL
Bit T40: Length 70, 152, 200, 350, 520 [mm] Wera Torx-Bit 5/16 Garant Torx %"

Drive: E 3,6 %"

88

O 740 3
=

Drive: Square %"

£

Screw-in adapter for WR

.

SFS Tool-holder ZA "
Drive: Square 2"

Screw-in adapter for WR

g

Power drill BO 1055

meelk

Power drill 32-4

Basis: EN1995-1-1:2004+AC:2006+A1:2008 ;
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High level of consulting

expertise

Productivity and competitiveness decide tomorrow’s
success. SFS offers a unique service package in
fastening technology. With us as your partner, you

can count on a successful future.

High level of consulting expertise

SFS is known for a broad range of products and
services in the field of fastening technology — whet-
her it is for use in mechanical- and steel-engineering,
steel- or structural timber constructions, concrete
and masonry or applications for building-envelope
are concerned. You benefit from a high level of
consulting expertise and efficient processes. Process
control through the entire value chain is ensured by
the high availability of goods, the professional
procurement market research and continuous quality
control.

Proven system provider

As a leading system provider for fastening technology
we are not only a dealer, but also have a pronounced
manufacturer and development competence for for
drawing parts. Our own toolmaking, state-of-the-art
production technologies and comprehensive post-
processing guarantee a smooth production process.
Engineers, materials specialists, application technici-
ans and production managers work with you to
develop the ideal solution for you.

Services for timber construction planners

e Project-related calculations

e Elaboration of economical fastening solutions for
individual problems in timber construction

e Design proposals for reinforcements in timber
construction, e.g. transverse tension and pressure,
etc.

e Design proposals for the flexible connection of
connection of timber components, e.g. dowelled
beams, etc.

® Design proposals for timber-concrete composite
floors

e Elaboration of equivalent alternatives for tendered
fastening solutions

e Tailor-made training courses

® Application tests

Services for woodworkers

e Oral and written advice

e Site supervision

e Demonstration and introduction of setting tools

e Extensive product range of fastening technology,
tools and machines

e Tailor-made training courses
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