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DETERMINING TABLE VALUES FOR HARDWOOD /BEECHWOOD LVL/WOOD-WOOD

Boundary parameters
The tabulated values for load capacity were calculated pursuant to ETA-11/0190 and DIN EN 1995-1-1 for wood-wood and steel-
wood connections with Wiirth ASSY screws in pre-drilled holes for wood with a characteristic density of p,= 680 kg/m3. The

characteristic values for load capacity and rated values for k.4 = 0,8.

Wood-wood / Steel-wood connections

The load capacity figures indicated correspond to the maximum load capacity that can be achieved with a screw of a specific
diameter.(1) The required minimum screw length associated with each load capacity is indicated. The indicated load capacity for
the respective wood density can be achieved using this or a longer screw length.

In all cases, the indicated load capacities also apply to screw lengths that are longer than the minimum screw length indicated Imin.
For component thicknesses that are smaller than those listed in the table, the load capacity for a joint may be determined by a
specific load capacity calculation.

" In the case of screw connections that run parallel to the grain, the screw length used for purposes of calculating the table values
was limited as appropriate.

Rated valued for load capacity

For modification factors ko4 # 0.8, the rated value for load capacity may be calculated based on the indicated characteristic load
capacity:
Fi,Rd = I:i,Rk x kmod / M

To be on the safe side, the tabulated rated value for load capacity for may be used for all k.4 = 0,8.

Verification of screw load capacity for combined loads

Load capacity is verified pursuant to DIN EN 1995-1-1 (8.28).

F 2 F 2
ax,Ed v,Ed S 1
Fax,Rd Fv,Rd

Joint using multiple screws

In the case of connections using multiple screws in a row in the direction of the wood grain, the effective number n of the screws

must be specified for screws in a row running in the direction of the wood grain.
Screws bearing a load in the axial direction (ETA-11/0190 A.1.3.1):

09
ng=n General case

ne = max {n°%; 0,9 * n} For screws that are arranged diagonally at 30° < a < 60°

NOTE: These represent planning aids. The values are to be measured by authorized persons for a specific project.
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v WURTH

DETERMINING TABLE VALUES FOR HARDWOOD /BEECHWOOD LVL/WOOD-WOOD

Screws subject to shear stress (DIN EN 1995-1-1 8.3.1.1 (8)):

Ng=n if each of the screws arranged in a row parallel to the direction of the grain are shifted by 1 d ata
right angle to the direction of the grain
ng=n"  ifthe screws arranged in a row parallel to the direction of the grain are not shifted in their arrangement
a ‘ 4-d ‘ 7-d ‘ 10-d ‘ >14-d Intermediate values of
ke ‘ 0,5 ‘ 0,7 ‘ 0,85 ‘ 1,0 a; can be interpolated

Minimum screw spacing

The minimum spacing indicated in DIN EN 1995-1-1 Table 8.2 apply in the case of screws bearing a load in a right angle to the

screw axis and/or in the axial direction:

a;=(4+ |cosal)xd

> “ 9
a,> (3 + |sinal) xd | \/' & \ N Y |ee
az;2(7+5%xcosa) xd QS’A /‘:\ A q‘gc ‘ @ . GA' “s
03/C2 7 xd ’ 90° <o=90° 907 <@ <2707 ) 0° <o <180° 180° < 0,<360° > .4
ag > (3 +4 xsina) xd a,
ag.2 3 xd

The minimum spacing a; and a, may be multiplied with the factor 0.7 in the case of sheet steel-wood connections.

In the case of screws that exclusively bear a load on the axial direction, the minimum spacing indicated in ETA-11/0190 apply

based on the centre of gravity of the screw in the component:
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NOTE: These represent planning aids. The values are to be measured by authorized persons for a specific project.
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DETERMINING TABLE VALUES FOR HARDWOOD /BEECHWOOD LVL/WOOD-WOOD

Example of a screw load capacity calculation

Wood-wood connection with Wiirth ASSY 3.0 SK 8x180 mm screws. The angel between the screw axis and the direction of the grain
is 90° for both components (a; = 0°, a, = 0°) and the density of the face-end component is t; = 120 mm. A k.4 = 0,8 (NKL 1 and

KLED "mean") is estimated for the rated load capacity value.

Fv,:al - 2
Component 1 Thickness = 120 mm Component 2 Thickness =320 mm |
Wood Pr1 = 680 kg/m? Wood Pr2 = 680 kg/m? . .
° ° ax,Ed ax,Rd
Pre-drilled ;= 90 Pre-drilled o= 90 s >
t = 120 mm t,= 60 mm
L4 TFv,u
Wiirth ASSY 3.0 SK partial thread @8x180mm
d = 8mm “Screw diameter”
ly = 80 mm “Thread length”
dy = 22 mm “Head diameter”
My = 20000 Nmm “Characteristic yield moment [Annex 1 Table 1.1]”
foxk = 11 N/mm? “Characteristic withdrawal parameter [A.1.3.1]”
freaak = 10 N/mm?2 “Characteristic head pullthrough parameter [A.1.3.2]"
fions = 20kN “Characteristic tensile load capacity [Annex 1 Table 1.1]”
Data per ETA-11/0190 and corresponding product information
Screw head pull-through capacity
froadk = Mot fread k" i+ (py / 350)° "DIN EN 1995-1-1 (8.40b)
1,0-10-22%- (590 / 350)%°
7.35kN
Nef =10 “Effective number of screws [A.1.3.1]"
Pk = min {py; 590} “The characteristic density is limited to 590 kg/m? (axial load)
min {680; 590} = 590 kg/m? [A.1.3.2]"
Load capacity of a screw when being pulled out
Fox,ot,Rk = nef X kcx X i:czx,k X d x lef X (pk/350)0(8 ”[A] 3] (] 5)] !
1,0x1,0x 11 x 8 x 60 x (590 / 350)%8
8.02 kN
Kox = 1,0
Pk = min {pys 590} “The characteristic density is limited to 590 kg/m? [A.1.3.2]"
min {680; 590} = 590 kg/m3
Oy = min {{g;

{
{¢
min {80; 60} = 60 mm

NOTE: These represent planning aids. The values are to be measured by authorized persons for a specific project.
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DETERMINING TABLE VALUES FOR HARDWOOD /BEECHWOOD LVL/WOOD-WOOD

Screw tensile load capacity

"DIN EN 1995-1-1 (8.40c)”

Ftens,Rk = Ngt i:tens,k
1,0-20
20 kN

Screw axial load capacity

Faxgk = Min {Fread ric Faxa ki Frensrid

min {7.35; 8.02; 20}
Foxkd = Min {Fhead,rk * Kmod / YMi Foxark” Knod / Yms Frensik / Yml

min {7,35x0,8 /1,3;8,02-0,8/1,3;20/ 1,3} =4,52 kN
Ko =08 "DIN EN 1995-1-1 3.1.3"
o =13 "DIN EN 1995-1-1 2.4.1

Embedment strengths
_ 0,082-p, -(1-0,01-d)

“Embedment strength in component 1, [A.1.2.2 (1.2)]"

M 2,5-cos® @ +sin’ a
- 0,082-680-(1-0,01-8)
2,5-cos’ 90° +sin” 90°
= 51.3 N/mm?
o = 90° “Angle between screw axis and direction of the grain”
foox = fo1x=51,3 N/mm? “Embedment strength in component 2, [A.1.2.2 (1.2)]”
B = fo/Fe=10 "DIN EN 1995-1-1 (8.8) "

Screw load capacity for shear stress

Equations 8.6 a to f per DIN EN 1995-1-1

Fv,],Rk = l:h,],k X f] X Cl = 49,3 kN (0)
Foork = fhoxxtyxd=24,6 kN (b)
2 2
From = uctid B2t 1+ 24| 2] [ppr || —pfasle L Faun = 18,6 kN ()
1+ t, (¢ t, t, 4
= 19,3 kN (d)

Fron = LOS‘fh_l;:é.d{\/z.ﬁ.(lﬂkﬁ)ﬂk4.3.(2+[3).|:/|V,Rk _B:|+Fax,ak

NOTE: These represent planning aids. The values are to be measured by authorized persons for a specific project.
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DETERMINING TABLE VALUES FOR HARDWOOD /BEECHWOOD LVL/WOOD-WOOD

- 4.8-(1+2-B)-M
Fuspe = 1,05'M 2-B-(1+B)+ p-( B)z YR +@ = 10,8 kN (e)
> 1+2:B f,,-dt 4
= 2- B Fax ) —
Frere = 1,15 - T+ 2 My o, d+ TRk = 6,50 kN (f
Fv,Rk = min {Fv,i,Rk) = 6,50 kN
l:v,Rd = Fv,Rk' I(mod / ™~ 6/50 : 018 / ]/3 = 4100 kN

NOTE: These represent planning aids. The values are to be measured by authorized persons for a specific project.
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NOTE: These represent planning aids. The values are to be measured by authorized persons for a specific project.
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USE FOR HARDWOOD /BEECHWOOD LAMINATED VENEER LUMBER /WOOD-WOOD

Sample calculation wood-wood

System: Connection purlin to binder
Purlin: b/h =120 mm / 240 mm, hardwood, (p, = 680 kg/m3)
Binder: b/h =160 mm / 400 mm, hardwood, (p = 680 kg/m?3)

Calculation base:

Measurement: EC5 or DIN EN 1995-1-1:2010-12 and national German application
document DIN 20000-6:2012-06; ETA 11/0190 ASSY wood screws.

Anchor force: F,ea = 3,2 kN (NKL= 1, KLED = ,mean”)
Fucea = 6,8 kN (NKL = 1, KLED = ,mean”)
Prerequisite: Screw head flush with the top of the purlin: t; = 240 mm

f s
\ % T

F, eq 240
s | )\
<l . . o
k120 & : X , . 140
' ' = ;L
400 i
— k120 £

Alternative 1 - ASSY plus VG & 8 mm
F,eq = 5,73 kN => Table
Shear capacity hardwood/Beechwood laminated veneer lumber wood-wood a; =
90°, o, = 90°- ASSY plus VG

Required minimum screw length | ;, = 380 mm

SHEAR CAPACITY HARDWOOD /BEECHWOOD LAMINATED VENEER LUMBER WOOD-WOOD
.y =90°, 0, = 90°- ASSY PLUS VG

ASSY plus VG - Shear capacity F, a and Furg (Kmoa = 0,8) with required minimum screw
length Lo
& 6mm = 8mm E 1omm & 12mm
" For e [For e For e [Fr  [loin
mm__[kN mm | kN mm kN mm__ |kN mm
10 26080 466 120
221 80 2,87 [120
220 286 [260 932 [380 38 [430 190|480
2 so 1573 51 430 1,7 |480
= = B - 240 932  [380 38  [430 190  [480 For Tmin
5,73y {380 51 430 1,7 |480 kN mm
937 430 38 480 19,0 480 Fv.Rk
260 ,Rd
573 la30  [851 [480 1,7 [480 2

Foxed = 6,8 kN (NKL =1, KLED = ,mean”

NOTE: These represent planning aids. The values are to be measured by authorized persons for a specific project.
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USE FOR HARDWOOD /BEECHWOOD LAMINATED VENEER LUMBER /WOOD-WOOD

Faxed = 15,4 kN => Table

Withdrawal capacity hardwood/Beechwood laminated veneer lumber
wood-wood a; = 90°, a, = 90°- ASSY plus VG

Required minimum screw length |, = 430 mm

WITHDRAWAL HARDWOOD /BEECHWOOD LAMINATED VENEER LUMBER WOOD-WOOD
oty =90°, 01, =90°- ASSY PLUS VG

L f
‘I
'1
ASSY plus VG - Withdrawal capacity Faxue and Foxzra (Kmos = 0,8) with required
minimum screw length |,
. 2 6mm 2 8Bmm = 10mm 2 12mm
' Foxk  |lmin fFaxk  |Wmin [Foxk  [mio  |Faxk | lmie
mm_ kN mm kN mm KN mm kN mm
0 31480
193 [s0
290 [irjeov vy ooy sy pmou i wou
2,58 260 154 Ja30 206 480 247 480 Fax Imin
0 32,0 480 43,7 480 kN mm
240
154 ¥ {430 224 480 269 480 Fax Rk
nan 20,0 430 32,0 480 45,0 400 Fax,Rd

Selected: 1 x ASSY plus VG 8x430 mm

Minimum spacing: Fulfilled
240 -7
60 —f—t- 60
= 1
: | o N
| | | 2 — 4
1 . !
3 — ‘ 120
Effective number of screws: Nyef =1
Noxef = 1
Verification of load capacity: 2 2 2 2
F F
ax,Ed + v,Ed — 618 + 3:2 :0'51 < 1
Naxer * Faxra Nye *Furg 10-154 10-573

NOTE: These represent planning aids. The values are to be measured by authorized persons for a specific project.
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USE FOR HARDWOOD /BEECHWOOD LAMINATED VENEER LUMBER /WOOD-WOOD

Alternative 2 - ASSY plus VG & 8 mm
F,ed = 4,00 kN => Table
Shear capacity hardwood/Beechwood laminated veneer lumber wood-wood
oy =90°, a, = 90°- ASSY plus VG

Required minimum screw length |, = 300 mm

Faxed = 4,52 kN => Table
Withdrawal capacity hardwood,/Beechwood laminated veneer lumber wood-wood
oy = 90°, ay = 90°- ASSY plus VG

Required minimum screw length |, = 430 mm

Selected: 2 x ASSY plus VG 8x300 mm

Minimum spacing: Fulfilled
240 SR
60 +—f—t- 60
! N I 50 Lt
X X 40 jﬁj; : . 140
: 40 - -
: 400 \]\
: P + 120 £
Effective number of screws: Nyof =2
Moot = 27 = 1,87
Verification of load capacity: 2 2 2 2
F F
ax,Ed + v,Ed — 618 + 3:2 — 0,81 < 1
Nayer * Faxra Ny *Fura 187-4,52 2,0-4,00
Additional verification: Transverse connection to the binder

NOTE: These represent planning aids. The values are to be measured by authorized persons for a specific project.
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USE OF HARDWOOD /BEECHWOOD LVL/WOOD-WOOD SHEAR CONNECTION

Sample calculation wood-wood; shear connection

System:
Side lumber:

Central lumber:

Calculation base:

Anchor force:

45° Shear connection wood to wood
b/h =80 mm / 360 mm, hardwood, (p, = 680 kg/m3)
b/h =160 mm / 360 mm, hardwood, (p, = 680 kg/m?)

Measurement: EC5 or DIN EN 1995-1-1:2010-12 and national German
application document DIN 20000-6:2012-06; ETA 11/0190 ASSY wood screws.

Feq = 640 kN (NKL = 1, KLED = ,mean”)

Objective: Minimisation of required number of screws; small overlap area
4 F/2
| ‘ ed/2 .
: : i : A 80
Fea | | Fea ' - Fea
- | ! = 360 . 160
1 . Fea /2 -
Ly ! o — 80
w w _ ' —r

Alternative - ASSY plus VG

Lap shear hardwood/Beechwood laminated veneer lumber wood-wood
oy =45°, a, =45°- ASSY plus VG

Side lumber thickness: t; = 80 mm

LAP SHEAR HARDWOOD /BEECHWOOD LAMINATED VENEER LUMBER WOOD-WOOD
o, =45°, 0, = 45°- ASSY PLUS VG

ASSY plus VG - Lap shear capacity F, g and F, g4 (Kno = 0.8 and 7, =1,3) with required

minimum screw length L,

. = 6mm FZBmm = 10mm i 12mm
H o [ T | [ [y [
kN mm kN mm kN mm kN mm
30 |14 00 Jeo1 [0
193 100 247  [120
a0 (219 120 |s3s fizo oz 120
258 [120 329 120 P74 [120
so 224 Neo  Jees  [1e0  fse  fieo
322|160 J4n1 160 ez [1e0
s [022 180 [0z fiso |11 [0
387  |iso 403 180 5&1  [180 Fur i
so 778 [220 oz o400 21 Joa0  [iae  [240 kN mm
516|240 58 240 7 48 240 897 240 Py, Rk
nm 1778|260 13,4 ]300 152|300 182 [300 ri¥e]

Selected: ASSY plus VG cylinder head 8x240 mm

F,rd = 6,58 kN (NKL = 1, KLED = ,mean”)

NOTE: These represent planning aids. The values are to be measured by authorized persons for a specific project.
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USE OF HARDWOOD /BEECHWOOD LVL/WOOD-WOOD SHEAR CONNECTION

Friction between the wood components may be estimated if pressure on the wood
components is not impeded. (p = 0,25)

Required number of screws per side lumber piece for n = n:
erf.n="Fgy /(2 % (1 +p) xFpy) =640/ (2 x1,25x 6,58) = 38,9

Minimum spacing a25xd =40mm selected 70 mm
per ETA-1 1/0190 A.1.4.2: a,22,5xd =20 mm selected 28 mm
a; xa,> 25 xd?
ajc2 5xd =40 mm

a2 3xd =24 mm selected 34 mm

Maximum number of screws at a right angle to the direction of the grain:
heo=1+(h-2%ay.-1,5%d)/a,=1+(360-2x34-1,5%8)/28=1]1

Number of screws in the direction of the grain in a row:
eff.ng=erf.n/ng,=38,9/11=3,54
Nop = 4

No,ef = mox{noo’q; 0,9 x ng} = qu{40’9; 0,9 x4}=3,6

: o L . . l46 ! FEd /2 L o
' s s l - 5
Fea i 2 2 2 0  Fea ] Fea T
-~ : : : : : 360 : - e :* .
R  Fu/2 ]
R e S P a0
| | sl =¥
Verification of load capacity: Foeo  _ 640 098 < 1
Net - I:v,Rd 2-11-3,6-1,25-6,58
Additional verification: Shear capacity of the wood in the net cross section.

NOTE: These represent planning aids. The values are to be measured by authorized persons for a specific project.
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USE FOR HARDWOOD /BEECHWOOD LAMINATED VENEER LUMBER /WOOD-WOOD

Sample calculation wood-wood; cross-cut wood connection

System: Post-bar connection

Posts: b/h =160 mm / 160 mm, hardwood, (p, = 680 kg/m?3)

Bar: b/h =120 mm / 240 mm, hardwood, (p, = 680 kg/m3)

Calculation base: Measurement: EC5 or DIN EN 1995-1-1:2010-12 and national German

application document DIN 20000-6:2012-06; ETA 11/0190 ASSY wood screws.

Anchor force: Feg = 20 kN (NKL =1, KLED = ,mean”

240

n
o
e

1 % _____
k160 —k L 160 —t
Alternative - ASSY 3.0 SK Shear capacity hardwood/Beechwood laminated veneer lumber wood-wood o, =
90°, a, = 0°- ASSY 3.0 SK
Screw head flush to the top of the post: t; = 160 mm
SHEAR CAPACITY HARDWOOD /BEECHWOOD LAMINATED VENEER LUMBER WOOD-W0OD
@y =90°, 0, = 0°- ASSY 3.0 5K
¥ WURTH
'|
A TRV .
‘ '1

- ".. o
2

g
=1
g
ASSY 3.0 5K - Shear capacity F, g and Fyag (knos = 0.8) with required minimum screw length
Tenin
\ & 5mm & 6mm & 8mm & 10mm  12mm
! Fur lmin Fur lmin Fur lmin Fur lmin Fur Tmin
mm kN mm kN mm kN mm kN mm kN mm
2a [L96 (120 pes 110
121 120 [1,65 110
a0 L% [120 |28 120 [as2  |220
P P PYNTEVVRUI FRT——
140 268|240 [452  [260 659 [320 917 380
165 240 (278 260 406 320 Wses [380
160 2,68 260 4,52 280 6,59 320 917 380 L Nosin
1,65 |260  |278  [280 406 [320 5064 ) (380 kN mm
20 268|260 D52 ]300 550 1320 o7 1380 FvRk
165 280 [278  [300 406 [320  |564  |380 FuRd

Selected: ASSY 3.0 SK 12x380 mm
F,ra = 5,64 kN (NKL = 1, KLED = ,mean”)

NOTE: These represent planning aids. The values are to be measured by authorized persons for a specific project.
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USE FOR HARDWOOD /BEECHWOOD LAMINATED VENEER LUMBER /WOOD-WOOD

Minimum spacing Posts

per DIN EN 1995-1-1: a;=(4+ |cos0°])xd =(4+ |cos0°]) x 12 =40 mm
a2 (3 + [sin0°]) xd=(3 + [sin0°[) x 12 =36 mm
agc2 3xd =3x12 =36 mm
Support
a,2 (3 + |sin90°]) xd=(3+ |sin 90°]|) x 12 =48 mm
az.2 7xd =7x12 =84 mm
ag2 (3+4 x5sin90°) xd=(3+4 xsin90°) x 12 =84 mm
age2 3xd=3x12 =36 mm

Effective number of screws:

a; =10xd — kg =0,85
o = o = 2% - 1,80
Nef = Nog X Npet = 2 x 1,80 = 3,60

[ e e
| * o9
240 409 : |
| iagt o0
' LL ||
J‘ 364836
+— 160 —* - 160 —
Verification of load capacity:
pacity Fey 20 009 < 1

N, F. 360564

ef

Verification of the transverse connection is satisfied whilst
h,/h>0,7.

NOTE: These represent planning aids. The values are to be measured by authorized persons for a specific project.
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Key

Fox,Rk

Fox,Rd

Characteristic load capacity in [kN] for a screw when being withdrawn
at an angle between the veneer layers and screw axis of 0° or 90°.

Pull: Rated valued for load capacity in [kN] for a screw when being
withdrawn for an angle between the veneer layers and screw axis of
0° or 90° with k,og = 0,8 and yy = 1,3 dependent upon the thread

reach.

Press: min {kmod / ™M x Fax,Rk; kc x Npl,d}

ke X Ny g Rated value per the max. load capacity of a screw under

Fv,Rk

Fv,Rd

pressure
Characteristic load capacity in [kN] for a screw for shearing at an
angle between the veneer layers and screw axis of 0° or 90°. In the
case of tensile shear strength, the angle between the screw axis and
the shear force is 45°.

Rated valued for load capacity in [kN] for a screw for shearing at an
angle between the veneer layers and screw axis of 0° or 90° with
kmod = 0,8 and vy, = 1,3. In the case of tensile shear strength, the

angle between the screw axis and the shear force is 45°.

Load capacity for tearing out

v WURTH

KEY TABLES BEECHWOOD LAMINATED VENEER LUMBER /WOOD-WOOD CONNECTIONS

Faxi

F a,=90°
v, Rk % £
S a,=90°
Fox ik '
o ==
Pk @y =90°
“~ a,=0°

L
-y |t
h
L
- |

Angle between screw axis and grain / ply direction of the component’s veneers

Screw length in [mm]

Minimum screw length with which the indicated load capacity is achieved in [mm]

Effective anchorage length of the threads in cm; withdrawal capacity ASSY plus VG

Nominal diameter/Thread outer diameter for screws in [mm]

Side lumber thickness on the screw head side in [mm]; the minimum component thickness is at least 24 mm (see A1.4 ETA 11/0190)

Side lumber thickness on the screw tip side component 2 at oc = 0° or 90° in [mm]: t, 2 [ ;.- 1,

Side lumber thickness on the screw tip side component 2 (shear application) o0 = 45° in [mm]; component 2: 1, 21, /1,414 -1,

Installation dimensions

Minimum width of the side bar
Minimum height of the side bar
Minimum width of the main bar

Minimum height of the main bar

Explanatory notes to the tables

Fur/ Fox.|lmin

kN mm

Characteristic value F, g, and/or F, x| 10,3 380
Rated value (kpoq = 0,8) F, g and/or Fo,ra| 17,7 380

I min for Fy g and/or F, gy

I min for Fypq and/or Fo, pg

NOTE: These represent planning aids. The values are to be measured by authorized persons for a specific project.
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KEY TABLES BEECHWOOD LAMINATED VENEER LUMBER /WOOD-WOOD CONNECTIONS

General information

Single shear wood-wood connection with screws in pre-drilled holes. Calculated values apply to Beechwood laminated veneer lumber that

conforms to product-specific AbZ Z-9.1-837. All screws must be installed flush.

Pre-drilled hole diameter per ETA-11/0190

Thread outer diameter in mm

5

6 7 8 10 12 14

Pre-drill diameter in mm

3,5

4 5 6 7 8 9

Screws made of carbon steel may only be used in use categories 1 and 2. (exception: hot-dip galvanized ASSY plus VG &14)

Individual load capacity for a screw with a characteristic density of p, 2 680 kg/m3. The characteristic density was limited to p, 2 590

kg/m3 for axial loads. In the case of connections using multiple screws, the effective number of screws n. per DIN EN 1995-1-1 (8.17)
and/or ETA-11/0190 A.1.3.1 must be adhered to.

Load-bearing connections must comprise at least two screws. Deviations from this are possible per DIN EN 1995-1-1/NA:2010-12, NCI

to 8.3.1.2 (NA.10) and ETA-11/0190, 4.2.

ASSY 3.0 Combi with U-washer per EN ISO 7094 or DIN 1052: Characteristic transverse compressive capacity of the wood at least 8,5

N/mm?2

Shear application: The value for shear capacity F, can be multiplied by 1.25 if friction between the two components is taken into account.

Main / side bar connection: Main bar and side bar top edge must be positioned flush. The main bar must be torsion-resistant. Additional

moments based on eccentricity of the connection as well as cross-section weaknesses resulting from connectors must be taken into

consideration in the verification of the components. The minimum spacing for the screws per ETA-11/0190 must be complied with. ap . =3

xdis=15xd

l"Nl’
DS ay
HHHt

t

e SA2¢

Calculation bases
DIN EN 1995-1-1:2010-12

DIN EN 1995-1-1/NA:2013-08
DIN 20000-6

ETA-11/0190
AbZ 7.9.1-837

Measurement and design of wooden structures - General rules and rules for

wooden construction

National application - Nationally-defined parameters

Use of construction products in structures Part 6: Dowel type and non-dowel type

fasteners
Wiirth selftapping screws for use in timber constructions

Laminated timber from beechwood - veneer laminates

NOTE: These represent planning aids. The values are to be measured by authorized persons for a specific project.
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SHEAR CAPACITY HARDWOOD /BEECHWOOD LAMINATED VENEER LUMBER /WOOD-WOOD
oy = 90°, 0, = 90°- ASSY 3.0 - ASSY 3.0 ZINI

ASSY 3.0 - Shear capacity F, g and F gy (k04 = 0,8) with required minimum screw length | ;,

<& 5mm < 6mm & 7mm < 8mm < 10mm
h F.r Iin F.r Iin F.r Iin F.r Imin F.r Imin
mm kN mm kN mm kN mm kN mm kN mm
24 2,48 45 3,52 60 4,58 80
1,53 45 2,17 60 2,82 80
30 2,48 50 3,52 60 4,61 80 5,75 80
1,53 50 2,17 60 2,84 80 3,54 80
40 2,48 60 3,52 70 4,61 80 5,75 80 8,55 100
1,53 60 2,17 70 2,84 80 3,54 80 5,26 100
50 2,49 70 3,52 80 4,61 90 5,75 100 8,55 100
1,53 70 2,17 80 2,84 90 3,54 100 5,26 100 F,r lnin
60 2,49 80 3,52 90 4,61 100 5,75 100 8,55 120 kN mm
1,53 80 2,17 90 2,84 100 3,54 100 5,26 120 Fv,Rk
80 2,53 110 3,60 110 4,61 120 6,00 120 8,55 140 Fv,Rd
1,56 110 2,21 110 2,84 120 3,69 120 5,26 140
100 2,49 120 3,60 130 4,61 140 6,00 140 8,55 160 General information
1,53 120 2,21 130 2,84 140 3,69 140 5,26 160 ASSY screws are fo be pre-
120 3,60 150 4,89 160 6,00 160 8,55 180 drilled for hardwood or
2,21 150 3,01 160 3,69 160 5,26 180 Beechwood laminated veneer
140 3,60 180 4,89 180 6,00 180 8,55 200 lumber per
2,21 180 3,01 180 3,69 180 5,26 200 ETA-11/0190 Table 1.
160 3,60 200 4,89 200 6,00 200 8,55 220
2,21 200 3,01 200 3,69 200 5,26 220
180 3,60 220 4,89 220 6,00 220 8,55 240 %] Pre-drilling @
2,21 220 3,01 220 3,69 220 5,26 240 5 mm 3.5 mm
200 3,60 240 4,89 240 6,00 240 8,55 260 6 mm 4 mm
2,21 240 3,01 240 3,69 240 5,26 260 7 mm 5mm
220 3,60 260 4,89 260 6,00 260 8,55 280 8 mm 6 mm
2,21 260 3,01 260 3,69 260 5,26 280 10 mm 7 mm
240 3,60 280 4,89 280 6,00 280 8,55 300 12 mm 8 mm
2,21 280 3,01 280 3,69 280 5,26 300 14 mm 9 mm
260 3,60 300 4,89 300 6,00 300 9,19 320
2,21 300 3,01 300 3,69 300 5,66 320 Calculation base
280 6,00 320 9,19 340 * ETA-11/0190
3,69 320 5,66 340 ¢ EN 1995.1-1:2010-12
300 6,00 340 9,19 360
3,69 340 5,66 360 The exceptions listed in key
320 6,00 360 9,19 380 chapter must be taken into
3,69 360 5,66 380 consideration.

NOTE: These represent planning aids. The values are to be measured by authorized persons for a specific project.
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SHEAR CAPACITY HARDWOOD /BEECHWOOD LAMINATED VENEER LUMBER /WOOD-WOOD
oy = 90°, 0, = 90° ASSY 3.0 SK

ASSY 3.0 SK - Shear capacity F, g and F, g4 (k0q = 0,8) with required minimum

screw length | ,;,,

< 5mm < 6mm < 8mm < 10mm < 12mm
h F.r Iin F.r Iin F.r Iin F.r Imin F.r Imin
mm kN mm kN mm kN mm kN mm kN mm
24 2,74 60 3,78 70
1,69 60 2,33 70
30 2,74 70 3,78 70 6,50 100
1,69 70 2,33 70 4,00 100
40 2,74 80 3,78 80 6,50 100 9,29 120
1,69 80 2,33 80 4,00 100 571 120
50 2,49 70 3,78 90 6,50 120 9,29 120
1,53 70 2,33 90 4,00 120 571 120 Fur Lnin
60 2,49 80 3,78 100 6,50 120 9,29 140 kN mm
1,53 80 2,33 100 4,00 120 571 140 Fv,Rk
80 2,74 120 3,78 120 6,50 140 8,43 120 12,7 200 Fv,Rd
1,69 120 2,33 120 4,00 140 519 120 7,81 200
100 2,49 120 3,78 140 6,50 160 9,19 160 12,7 200 General information
1,53 120 2,33 140 4,00 160 5,66 160 7,81 200 ASSY screws are fo be pre-
120 3,78 160 6,50 180 9,19 180 12,7 200 drilled for hardwood or
2,33 160 4,00 180 5,66 180 7,81 200 Beechwood laminated veneer
140 3,78 180 6,50 200 9,19 200 12,7 220 lumber per
2,33 180 4,00 200 5,66 200 7,81 220 ETA-11/0190 Table 1.
160 3,78 200 6,50 220 9,19 220 12,2 220
2,33 200 4,00 220 5,66 220 7,53 220
180 3,78 220 6,50 240 9,19 240 12,2 240 %] Pre-drilling &
2,33 220 4,00 240 5,66 240 7,53 240 5mm 3.5mm
200 3,78 240 6,50 260 9,19 260 12,2 260 6 mm 4 mm
2,33 240 4,00 260 5,66 260 7,53 260 7 mm 5 mm
220 3,78 260 6,50 280 9,19 280 12,2 280 8 mm 6 mm
2,33 260 4,00 280 5,66 280 7,53 280 10 mm 7 mm
240 3,78 280 6,50 300 9,29 320 12,2 300 12 mm 8 mm
2,33 280 4,00 300 571 320 7,53 300 14 mm 9 mm
260 3,78 300 6,50 320 9,29 340 12,2 320
2,33 300 4,00 320 571 340 7,53 320 Calculation base
280 6,50 340 9,29 360 12,2 340 * ETA-11/0190
4,00 340 571 360 7,53 340 * EN 1995-1-1:2010-12
300 6,50 360 9,29 380 12,7 380
4,00 360 5,71 380 7,81 380 The exceptions listed in key
320 6,50 380 9,29 400 12,7 400 chapter must be taken into
4,00 380 571 400 7,81 400 consideration.

NOTE: These represent planning aids. The values are to be measured by authorized persons for a specific project.
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SHEAR CAPACITY HARDWOOD /BEECHWOOD LAMINATED VENEER LUMBER/WOOD-WOOD

oy = 90°, 0., = 90° ASSY 3.0 COMBI

I:v, Rk

Y a,=90°

ASSY 3.0 Combi with U-washer - Shear capacity F, g and F zq4 (k04 = 0,8) with required

minimum screw length | ;;,

0 8/d228mm |J10/d234mm |J 12/d2 34mm
h Fur biin Fur biin Fur Inin
mm kN mm kN mm kN mm
40 7,33 140 10,7 160
4,51 140 6,59 160
60 8,00 220 10,7 180
4,92 220 6,59 180
80 8,00 220 10,7 200 15,0 220
4,92 220 6,59 200 921 220
100 8,00 220 10,7 220 15,0 240 DIN EN ISO 7094
4,92 220 6,59 220 9,21 240 F.r lnin
120 8,00 240 10,7 240 15,0 260 kN mm
4,92 240 6,59 240 9,21 260 Fv,Rk
140 8,00 260 10,7 260 15,0 280 Fv,Rd
4,92 260 6,59 260 9,21 280
160 8,00 280 11,5 320 15,0 300 General information
4,92 280 7,06 320 9,21 300 ASSY screws are to be pre-
180 8,00 300 11,5 320 15,0 320 drilled for hardwood or
4,92 300 7,06 320 9,21 320 Beechwood laminated veneer
200 7,90 300 11,5 340 15,0 340 lumber per
4,86 300 7,06 340 9,21 340 ETA-11/0190 Table 1.
220 7,23 300 11,5 360 16,1 380
4,45 300 7,06 360 991 380 %) Pre-drilling &
240 6,56 300 11,5 380 16,1 400 5 mm 3.5 mm
4,04 300 7,06 380 991 400 6 mm 4 mm
260 5,90 300 11,5 400 15,7 400 7 mm 5 mm
3,63 300 7,06 400 9,66 400 8 mm 6 mm
280 11,4 400 16,1 440 10 mm 7 mm
6,99 400 9,91 440 12 mm 8 mm
300 10,6 400 15,7 440
6,52 400 9,66 440 Calculation base
320 9,84 400 16,1 480 * ETA-11/0190
6,05 400 9,91 480 « EN 1995.1-1:2010-12
340 2.08 400 15,7 480 Penetration resistance
5,59 400 9,66 480 corresponding to the bolts per
360 148 1480 N1995-1-1:2010-12. The
9,10 480 exceptions listed in key chapter
13,9 480 must be taken into
380 8,54 480 consideration.

NOTE: These represent planning aids. The values are to be measured by authorized persons for a specific project.
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SHEAR CAPACITY HARDWOOD /BEECHWOOD LAMINATED VENEER LUMBER /WOOD-WOOD
o = 90°, 0L, = 90° ASSY PLUS VG

ASSY plus VG - Shear capacity F, g and F g4 (k04 = 0,8) with required minimum

screw length | ,;,,

< 6mm < 8mm & 10mm Z 12mm
h F.r Lin F.r Lin F.r Lin F.r Lin
mm kN mm kN mm kN mm kN mm
30 3,60 80 4,66 120
2,21 80 2,87 120
40 3,86 80 6,00 120 8,43 120
2,37 80 3,69 120 519 120
50 4,12 100 6,33 120 8,81 120
2,54 100 3,90 120 5,42 120
60 4,38 120 6,66 120 9,19 120
2,70 120 4,10 120 5,66 120 F,r linin
80 4,91 160 7,33 160 9,95 160 13,1 160 kN mm
3,02 160 4,51 160 6,12 160 8,09 160 Fv,Rk
100 5,43 200 8,00 200 10,7 200 14,1 200 Fv,Rd
3,34 200 4,92 200 6,59 200 8,65 200
120 5,56 240 8,67 240 11,5 240 15,0 240 General information
3,42 240 5,33 240 7,06 240 9,21 240 ASSY screws are fo be pre-
140 5,56 260 9,32 280 12,2 280 15,9 280 drilled for hardwood or
3,42 260 5,73 280 7,52 280 9,77 280 Beechwood laminated veneer
160 5,43 260 9,32 300 13,0 320 16,8 380 lumber per
3,34 260 5,73 300 7,99 320 10,3 380 ETA-11/0190 Table 1.
180 4,91 260 9,32 330 13,7 360 17,7 380
3,02 260 5,73 330 8,46 360 10,9 380
200 4,38 260 9,32 380 13,8 400 18,6 480 4] Pre-drilling @
2,70 260 5,73 380 8,51 400 11,5 480 5 mm 3.5mm
220 3,86 260 9,32 380 13,8 430 19,0 480 6 mm 4 mm
2,37 260 5,73 380 8,51 430 11,7 480 7 mm 5mm
240 9,32 380 13,8 430 19,0 480 8 mm 6 mm
5,73 380 8,51 430 11,7 480 10 mm 7 mm
260 9,32 430 13,8 480 19,0 480 12 mm 8 mm
5,73 430 8,51 480 11,7 480 14 mm 9 mm
9,32 430 13,8 480 19,0 600
280 .
5,73 430 8,51 480 11,7 600 Calculation base
300 932  |480 138  |530 190  |600 * ETA11/0190
5,73 480 8,51 530 11,7 600 ¢ EN 1995-1-1:2010-12

The exceptions listed in key
chapter must be taken into

consideration.

NOTE: These represent planning aids. The values are to be measured by authorized persons for a specific project.
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SHEAR CAPACITY HARDWOOD /BEECHWOOD LAMINATED VENEER LUMBER/WOOD-WOOD

0y =90°, 0oL, = 90° ASSY PLUS VG & 14MM

Fv, Rk

ASSY plus VG J14mm - Shear capacity F, g and F gy (k04 = 0,8) with required minimum screw

length | ;;,
Z 14mm
h FV,R Imin
mm kN mm
22,1 400
2 ,
00 13,6 400
240 23,0 800
14,2 800
280 23,0 800
14,2 800
23,0 800
320 :
14,2 800 F,r lnin
23,0 800 kN mm
360 <
14,2 800 Fv,Rk
23,0 800 Fv,Rd
4 - i
00 14,2 800
440 23,0 800 General information
14,2 800 ASSY screws are to be pre-
480 23,0 800 drilled for hardwood or
14,2 800 Beechwood laminated veneer
23,0 800 lumber per
520 14,2 800 ETA-11/0190 Table 1.
23,0 800
560 14,2 800
23,0 850 %] Pre-drilling &
600 14,2 850 5 mm 3.5mm
640 23,0 900 6 mm 4 mm
14,2 900 7 mm 5 mm
23,0 900 8 mm 6 mm
680 14,2 900 10 mm 7 mm
720 23,0 950 12 mm 8 mm
14,2 950 14 mm 9 mm
23,0 1000
760 14,2 1000 Calculation base
23,0 1050 ¢ ETA-11/0190
800 14,2 1050 o EN 1995-1-1:2010-12

The exceptions listed in key
chapter must be taken into

consideration.

NOTE: These represent planning aids. The values are to be measured by authorized persons for a specific project.
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SHEAR CAPACITY HARDWOOD /BEECHWOOD LAMINATED VENEER LUMBER/WOOD-WOOD

oy = 90°, 0, = 0° ASSY 3.0 - ASSY 3.0 ZINI

"'l
o = AR I:v,Rk
’ = Z ; » — ;,//'//
-
Fv,Rk = __— = ///Q
’ == — - a2=°°

ASSY 3.0 - Shear capacity F, g and F pq (kpoq = 0,8) with required minimum screw length | ;,,

& 5mm & 6mm & 7mm & 8mm & 10mm
t‘ FV,R Imin FV,R Imin FV,R Imin Fv,R Imin Fv,R Imin
mm kN mm kN mm kN mm kN mm kN mm
24 1,96 120 2,68 110 3,55 160
1,21 120 1,65 110 2,19 160
30 1,96 120 2,68 120 3,55 160 4,52 220
1,21 120 1,65 120 2,19 160 2,78 220
40 1,96 120 2,68 130 3,55 160 4,52 220 6,59 320
1,21 120 1,65 130 2,19 160 2,78 220 4,06 320
50 1,96 120 2,68 140 3,55 160 4,52 220 6,59 320
1,21 120 1,65 140 2,19 160 2,78 220 4,06 320 Fur Iin
60 2,68 150 3,55 160 4,52 220 6,59 320 kN mm
1,65 150 2,19 160 2,78 220 4,06 320 Fv,Rk
80 2,68 180 3,55 180 4,52 220 6,59 320 Fv,Rd
1,65 180 2,19 180 2,78 220 4,06 320
100 2,68 200 3,55 200 4,52 220 6,59 320 General information
1,65 200 2,19 200 2,78 220 4,06 320 ASSY screws are to be pre-
120 2,68 220 3,55 220 4,52 240 6,59 320 drilled for hardwood or
1,65 220 2,19 220 2,78 240 4,06 320 Beechwood laminated veneer
140 2,68 240 3,55 240 4,52 260 6,59 320 lumber per
1,65 240 2,19 240 2,78 260 4,06 320 ETA-11/0190 Table 1.
160 2,68 260 3,55 260 4,52 280 6,59 320
1,65 260 2,19 260 2,78 280 4,06 320
180 2,68 280 3,55 280 4,52 300 6,59 320 %) Pre-drilling &
1,65 280 2,19 280 2,78 300 4,06 320 5 mm 3.5 mm
200 2,68 300 3,55 300 4,52 320 6,59 340 6 mm 4 mm
1,65 300 2,19 300 2,78 320 4,06 340 7 mm 5 mm
220 4,52 340 6,59 360 8 mm 6 mm
2,78 340 4,06 360 10 mm 7 mm
240 4,52 360 6,59 380 12 mm 8 mm
2,78 360 4,06 380 14 mm 9 mm
260 4,52 380 6,59 400 )
2,78 380 4,06 400 Calculation base
4,52 400 ¢ ETA-11/0190
280 2,78 400 o EN 1995-1-1:2010-12
300 The exceptions listed in key
chapter must be taken into
320 consideration.

NOTE: These represent planning aids. The values are to be measured by authorized persons for a specific project.
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SHEAR CAPACITY HARDWOOD /BEECHWOOD LAMINATED VENEER LUMBER /WOOD-WOOD
oy = 90°, 0, = 0° ASSY 3.0 SK

ASSY 3.0 SK - Shear capacity F, g and F ¢4 (k04 = 0,8) with required minimum

screw length | ,;,,

& 5mm & 6mm & 8mm & 10mm < 12mm
t‘ FV,R Imin FV,R Imin FV,R Imin Fv,R Imin Fv,R Imin
mm kN mm kN mm kN mm kN mm kN mm
24 1,96 120 2,68 110
1,21 120 1,65 110
30 1,96 120 2,68 120 4,52 220
1,21 120 1,65 120 2,78 220
40 1,96 120 2,68 140 4,52 220 6,59 320
1,21 120 1,65 140 2,78 220 4,06 320
50 1,96 120 2,68 140 4,52 220 6,59 320
1,21 120 1,65 140 2,78 220 4,06 320 F.r |
60 2,68 160 4,52 220 6,59 320 kN mm
1,65 160 2,78 220 4,06 320 Fv,Rk
80 2,68 180 4,52 220 6,59 320 917 380 Fv,Rd
1,65 180 2,78 220 4,06 320 5,64 380
100 2,68 200 4,52 220 6,59 320 917 380 General information
1,65 200 2,78 220 4,06 320 5,64 380 ASSY screws are to be pre-
120 2,68 220 4,52 240 6,59 320 917 380 drilled for hardwood or
1,65 220 2,78 240 4,06 320 5,64 380 Beechwood laminated veneer
140 2,68 240 4,52 260 6,59 320 917 380 lumber per
1,65 240 2,78 260 4,06 320 5,64 380 ETA-11/0190 Table 1.
160 2,68 260 4,52 280 6,59 320 917 380
1,65 260 2,78 280 4,06 320 5,64 380
180 2,68 280 4,52 300 6,59 320 917 380 %) Pre-drilling @
1,65 280 2,78 300 4,06 320 5,64 380 5 mm 3.5 mm
200 2,68 300 4,52 320 6,59 340 917 380 6 mm 4 mm
1,65 300 2,78 320 4,06 340 5,64 380 7 mm 5 mm
220 4,52 340 6,59 360 917 400 8 mm 6 mm
2,78 340 4,06 360 5,64 400 10 mm 7 mm
240 4,52 360 6,59 380 917 440 12 mm 8 mm
2,78 360 4,06 380 5,64 440 14 mm 9 mm
260 4,52 380 6,59 400 917 440 )
2,78 380 4,06 400 5,64 440 Calculation base
280 4,52 400 6,59 420 917 480 * ETA-11/0190
2,78 400 4,06 420 5,64 480 * EN 1995-1-1:2010-12
300 4,52 420 6,59 440 917 480
2,78 420 4,06 440 5,64 480 The exceptions listed in key
320 4,52 440 6,59 460 9,17 520 chapter must be taken into
2,78 440 4,06 460 5,64 520 consideration.

NOTE: These represent planning aids. The values are to be measured by authorized persons for a specific project.
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v WURTH

SHEAR CAPACITY HARDWOOD /BEECHWOOD LAMINATED VENEER LUMBER/WOOD-WOOD

0y = 90°, 0, = 0° ASSY 3.0 COMBI

"l
\? l:v,Rk
: E
a,=90° 4 ‘
I:v,Rk -
- a,=0°
ASSY 3.0 Combi with U-washer - Shear capacity F, g and F zq4 (k;,0q = 0,8) with required
minimum screw length | ;,
& 8/d228mm |[Z10/d234mm | 12/d2 34mm
h
FV,R Imin FV,R Imin FV,R Imin
mm kN mm kN mm kN mm
40 4,52 220 6,59 320
2,78 220 4,06 320
60 4,52 220 6,59 320
2,78 220 4,06 320
80 4,52 220 6,59 320 917 380
2,78 220 4,06 320 5,64 380
100 452 220 6,59 320 9,17 [380 DIN EN ISO 7094
2,78 220 4,06 320 5,64 380 F.r lnin
120 4,52 240 6,59 320 917 380 kN mm
2,78 240 4,06 320 5,64 380 Fv,Rk
140 4,52 260 6,59 320 917 380 Fv,Rd
2,78 260 4,06 320 5,64 380
160 4,52 280 6,59 320 9,17 380 General information
2,78 280 4,06 320 5,64 380 ASSY screws are to be pre-
180 4,52 300 6,59 340 9,17 380 drilled for hardwood or
2,78 300 4,06 340 5,64 380 Beechwood laminated veneer
200 6,59 360 9,17 380 lumber per
4,06 360 5,64 380 ETA-11/0190 Table 1.
220 6,59 380 917 400
4,06 380 5,64 400 %] Pre-drilling &
240 6,59 400 917 440 5 mm 3.5 mm
4,06 400 5,64 440 6 mm 4 mm
260 9,17 440 7 mm 5 mm
5,64 440 8 mm 6 mm
280 9,17 480 10 mm 7 mm
5,64 480 12 mm 8 mm
9,17 480 14 mm 9 mm
300 5,64 480
Calculation base
320 « ETA11/0190
e EN 1995-1-1:2010-12
340 Penetration resistance
corresponding to the bolts per
360 N1995-1-1:2010-12. The
exceptions listed in key
380 chapter must be taken into

consideration.

NOTE: These represent planning aids. The values are to be measured by authorized persons for a specific project.
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SHEAR CAPACITY HARDWOOD /BEECHWOOD LAMINATED VENEER LUMBER /WOOD-WOOD
o = 90°, 0L, = 0° ASSY PLUS VG

ASSY plus VG - Shear capacity F, . and F g4 (k04 = 0,8) with required minimum

screw length | ,;,,

& 6mm & 8mm & 10mm < 12mm
h FV,R Imin FV,R Imin FV,R Imin Fv,R Imin
mm kN mm kN mm kN mm kN mm
30 2,91 140 3,52 160
1,79 140 2,17 160
40 3,17 180 4,86 180 6,74 180
1,95 180 2,99 180 4,15 180
50 3,43 220 519 220 7,12 220
2,11 220 3,20 220 4,38 220
60 3,54 240 5,53 260 7,50 260
2,18 240 3,40 260 4,62 260 F.r |
80 3,54 260 5,73 300 8,26 360 10,8 380 kN mm
2,18 260 3,52 300 5,08 360 6,66 380 Fv,Rk
100 3,38 260 6,33 380 8,64 400 11,0 380 Fv,Rd
2,08 260 3,89 380 5,32 400 6,78 380
120 323 260 7,04 480 9,33 480 12,1 480 General information
1,98 260 4,33 480 5,74 480 7,45 480 ASSY screws are to be pre-
140 3,07 260 7,04 530 9,67 530 11,8 480 drilled for hardwood or
1,89 260 4,33 530 5,95 530 7,28 480 Beechwood laminated veneer
160 2,91 260 7,04 530 10,2 600 13,2 600 lumber per
1,79 260 4,33 530 6,30 600 8,12 600 ETA-11/0190 Table 1.
180 7,04 580 10,5 650 12,9 600
4,33 580 6,43 650 7,95 600
200 7,04 580 10,5 700 12,7 600 %) Pre-drilling &
4,33 580 6,43 700 7,79 600 5 mm 3.5 mm
220 7,04 580 10,5 700 12,4 600 6 mm 4 mm
4,33 580 6,43 700 7,62 600 7 mm 5 mm
240 6,93 580 10,5 700 12,1 600 8 mm 6 mm
4,26 580 6,43 700 7,45 600 10 mm 7 mm
260 6,73 580 10,5 750 11,8 600 12 mm 8 mm
4,14 580 6,43 750 7,28 600 14 mm 9 mm
280 6,53 580 10,5 750 11,6 600 )
4,02 580 6,43 750 7,11 600 Calculation base
300 6,33 580 10,5 800 11,3 600 * ETA-11/0190
3,89 580 6,43 800 6,94 600 * EN 1995-1-1:2010-12

The exceptions listed in key
chapter must be taken into

consideration.

NOTE: These represent planning aids. The values are to be measured by authorized persons for a specific project.
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ww WURTH

SHEAR CAPACITY HARDWOOD /BEECHWOOD LAMINATED VENEER LUMBER /WOOD-WOOD
oy =90°, 0, = 0° ASSY PLUS VG O 14MM

ASSY plus VG J14mm - Shear capacity F, g and F gy (k;oq = 0,8) with required minimum screw

length | ;;,
< 14mm
h FV,R Imin
mm kN mm
18,7 800
2 /
00 11,5 800
240 18,7 850
11,5 850
18,7 900
2 /
80 11,5 900
18,7 950
320 -
11,5 950 Fur lin
18,7 950 kN mm
360 11,5 950 Fv,Rk
18,7 1000 Fv,Rd
4 - i
00 11,5 1000
440 18,7 1050 General information
11,5 1050 ASSY screws are to be pre-
480 18,7 1100 drilled for hardwood or
11,5 1100 Beechwood laminated veneer
18,7 1200 lumber per
520 11,5 1200 ETA-11/0190 Table 1.
18,7 1200
560 11,5 1200
18,7 1200 %) Pre-drilling &
600 11,5 1200 5 mm 3.5 mm
640 18,7 1300 6 mm 4 mm
11,5 1300 7 mm 5 mm
18,7 1300 8 mm 6 mm
680 11,5 1300 10 mm 7 mm
720 18,7 1400 12 mm 8 mm
11,5 1400 14 mm 9 mm
18,7 1400
760 17.5 1400 Calculation base
e ETA-11/0190
800 18,7 1400 / .
11,5 1400 e EN 1995-1-1:2010-12

The exceptions listed in key
chapter must be taken into

consideration.

NOTE: These represent planning aids. The values are to be measured by authorized persons for a specific project.
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ww WURTH

WITHDRAWAL CAPACITY HARDWOOD /BEECHWOOD LVL/WOOD-WOOD
oy = 90°, 0., = 90° ASSY 3.0 - ASSY 3.0 ZINI

ASSY 3.0 - Withdrawal capacity F,, g and F, g4 (kioq = 0,8) with required minimum screw

length | ;,
& 5mm & 6mm & 7mm & 8mm & 10mm
h Fux,R Imin Fux,R Imin F('.|x,l! Imin Fclx,R Imin Fclx,R Imin
mm kN mm kN mm kN mm kN mm kN mm
24 1,78 45 2,84 60 3,79 80
1,10 45 1,75 60 2,33 80
30 1,78 50 2,84 60 3,79 80 4,35 80
1,10 50 1,75 60 2,33 80 2,68 80
40 1,78 60 2,84 70 3,79 80 4,35 80 6,54 100
1,10 60 1,75 70 2,33 80 2,68 80 4,02 100
50 1,82 70 2,84 80 3,79 90 4,35 100 6,54 100
1,12 70 1,75 80 2,33 90 2,68 100 4,02 100 Fur Lin
60 1,82 80 2,84 90 3,79 100 4,35 100 6,54 120 kN mm
1,12 80 1,75 90 2,33 100 2,68 100 4,02 120 Fv,Rk
80 2,00 110 3,14 110 3,79 120 5,35 120 6,54 140 Fv,Rd
1,23 110 1,93 110 2,33 120 3,29 120 4,02 140
100 |82 120 3,14 130 3,79 140 5,35 140 6,54 160 General information
1,12 120 1,93 130 2,33 140 3,29 140 4,02 160 ASSY screws are to be pre-
120 3,14 150 4,89 160 5,35 160 6,54 180 drilled for hardwood or
1,93 150 3,01 160 3,29 160 4,02 180 Beechwood laminated veneer
140 3,14 180 4,89 180 5,35 180 6,54 200 lumber per
1,93 180 3,01 180 3,29 180 4,02 200 ETA-11/0190 Table 1.
160 3,14 200 4,89 200 5,35 200 6,54 220
1,93 200 3,01 200 3,29 200 4,02 220
180 3,14 220 4,89 220 5,35 220 6,54 240 %) Pre-drilling &
1,93 220 3,01 220 3,29 220 4,02 240 5 mm 3.5 mm
200 3,14 240 4,89 240 5,35 240 6,54 260 6 mm 4 mm
1,93 240 3,01 240 3,29 240 4,02 260 7 mm 5 mm
220 3,14 260 4,89 260 5,35 260 6,54 280 8 mm 6 mm
1,93 260 3,01 260 3,29 260 4,02 280 10 mm 7 mm
240 3,14 280 4,89 280 5,35 280 6,54 300 12 mm 8 mm
1,93 280 3,01 280 3,29 280 4,02 300 14 mm 9 mm
260 3,14 300 4,89 300 5,35 300 911 320 )
1,93 300 3,01 300 3,29 300 5,61 320 Calculation base
280 5,35 320 911 340 * ETA-11/0190
3,29 320 5,61 340 e EN 1995-1-1:2010-12
300 5,35 340 911 360
3,29 340 5,61 360 The exceptions listed in key
5,35 360 9,11 380 chapter must be taken into
320 3,29 360 561 380 consideration.

NOTE: These represent planning aids. The values are to be measured by authorized persons for a specific project.
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ww WURTH

WITHDRAWAL CAPACITY HARDWOOD /BEECHWOOD LVL/WOOD-WOOD
oy = 90°, 0, = 90° ASSY 3.0 SK

ASSY 3.0 SK - Withdrawal capacity F., g and F, g4 (kioq = 0,8) with required minimum screw

length | ;,
& 5mm & 6mm & 8mm & 10mm < 12mm
h Fux,R Imin Fux,R Imin F('.|x,l! Imin Fclx,R Imin Fclx,R Imin
mm kN mm kN mm kN mm kN mm kN mm
24 2,84 60 3,87 70
1,75 60 2,38 70
30 2,84 70 3,87 70 7,35 100
1,75 70 2,38 70 4,52 100
40 2,84 80 3,87 80 7,35 100 9,49 120
1,75 80 2,38 80 4,52 100 5,84 120
50 1,82 70 3,87 90 7,35 120 9,49 120
1,12 70 2,38 90 4,52 120 5,84 120 Fur Linin
60 1,82 80 3,87 100 7,35 120 9,49 140 kN mm
1,12 80 2,38 100 4,52 120 5,84 140 Fv,Rk
80 2,84 120 3,87 120 7,35 140 6,07 120 12,8 200 Fv,Rd
1,75 120 2,38 120 4,52 140 3,74 120 7,86 200
100 |82 120 3,87 140 7,35 160 9,11 160 12,8 200 General information
1,12 120 2,38 140 4,52 160 5,61 160 7,86 200 ASSY screws are to be pre-
120 3,87 160 7,35 180 9,11 180 12,8 200 drilled for hardwood or
2,38 160 4,52 180 5,61 180 7,86 200 Beechwood laminated veneer
140 3,87 180 7,35 200 9,11 200 12,8 220 lumber per
2,38 180 4,52 200 561 200 7,86 220 ETA-11/0190 Table 1.
160 3,87 200 7,35 220 9,11 220 10,9 220
2,38 200 4,52 220 561 220 6,73 220
180 3,87 220 7,35 240 9,11 240 10,9 240 %) Pre-drilling &
2,38 220 4,52 240 561 240 6,73 240 5 mm 3.5 mm
200 3,87 240 7,35 260 9,11 260 10,9 260 6 mm 4 mm
2,38 240 4,52 260 5,61 260 6,73 260 7 mm 5 mm
220 3,87 260 7,35 280 9,11 280 10,9 280 8 mm 6 mm
2,38 260 4,52 280 5,61 280 6,73 280 10 mm 7 mm
240 3,87 280 7,35 300 9,49 320 10,9 300 12 mm 8 mm
2,38 280 4,52 300 5,84 320 6,73 300 14 mm 9 mm
260 3,87 300 7,35 320 9,49 340 10,9 320 )
2,38 300 4,52 320 5,84 340 6,73 320 Calculation base
280 7,35 340 9,49 360 10,9 340 * ETA-11/0190
4,52 340 5,84 360 6,73 340 ® EN 1995-1-1:2010-12
300 7,35 360 9,49 380 12,8 380
4,52 360 5,84 380 7,86 380 The exceptions listed in key
2 7,35 380 9,49 400 12,8 400 chapter must be taken into
320 4,52 380 5,84 400 7,86 400 consideration.

NOTE: These represent planning aids. The values are to be measured by authorized persons for a specific project.
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ww WURTH

WITHDRAWAL CAPACITY HARDWOOD /BEECHWOOD LVL/WOOD-WOOD
oy = 90°, 0., = 90° ASSY 3.0 COMBI

ASSY 3.0 Combi with U-washer - Withdrawal capacity F,, . and F,, 4 (kpoq = 0,8) with

required minimum screw length | ;,

> 8/d228mm |[J10/d234mm (12 /d2 34mm
h Fux,R Imin F(:|x,R Imin Fax,R Imin
mm kN mm kN mm kN mm
40 10,7 140 15,2 160
6,58 140 9,34 160
60 13,4 220 15,2 180
8,22 220 9,34 180
80 13,4 220 15,2 200 21,9 220
8,22 220 9,34 200 13,5 220
100 13,4 220 15,2 220 21,9 240 DIN EN ISO 7094
8,22 220 9,34 220 13,5 240 Fur Lin
120 13,4 240 15,2 240 21,9 260 kN mm
8,22 240 9,34 240 13,5 260 Fv,Rk
140 13,4 260 15,2 260 21,9 280 Fv,Rd
8,22 260 9,34 260 13,5 280
13,4 280 18,2 320 21,9 300 General information
160 8,22 280 11,2 320 13,5 300 ASSY screws are to be pre-
180 13,4 300 18,2 320 21,9 320 drilled for hardwood or
8,22 300 11,2 320 13,5 320 Beechwood laminated veneer
200 30 [300 18,2 340 21,9 340 lumber per
7,98 300 11,2 340 13,5 340 ETA-11/0190 Table 1.
220 10,3 300 18,2 360 26,4 380
6,33 300 11,2 360 16,3 380 %] Pre-drilling &
240 7,62 300 18,2 380 26,4 400 5 mm 3.5 mm
4,69 300 11,2 380 16,3 400 6 mm 4 mm
260 4,94 300 18,2 400 24,8 400 7 mm 5 mm
3,04 300 11,2 400 15,3 400 8 mm 6 mm
280 17,8 400 26,4 440 10 mm 7 mm
10,9 400 16,3 440 12 mm 8 mm
300 14,7 400 24,8 440 14 mm 9 mm
9,06 400 15,3 440
320 11,7 400 26,4 480 Calculation base
7,20 400 16,3 480 ¢ ETA-11/0190
340 8,66 400 24,8 480 e EN 1995-1-1:2010-12
5,33 400 153 480 Penetration resistance
360 21,1 480 corresponding to the bolts per
130 480 N1995.1-1:2010-12. The
380 17,5 480 exceptions listed in key
10,8 480 chapter must be taken into

consideration.

NOTE: These represent planning aids. The values are to be measured by authorized persons for a specific project.
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v WURTH

WITHDRAWAL CAPACITY HARDWOOD /BEECHWOOD LVL/WOOD-WOOD
o = 90°, 0L, = 90° ASSY PLUS VG

== u_‘/" — =

ASSY plus VG - Withdrawal capacity F,, g and Fq, rg (kimoq = 0,8) with required

minimum screw length | ;,

& 6mm & 8mm & 10mm < 12mm
h Fux,R Imin F(:|x,R Imin Fax,R Imin Fc'.|x,R Imin
mm kN mm kN mm kN mm kN mm
3,14 80
30 1,93 80
40 4,19 80 5,35 120 6,07 120
2,58 80 3,29 120 3,74 120
50 5,24 100 6,68 120 7,59 120
3,22 100 4,11 120 4,67 120
60 6,29 120 8,02 120 9,11 120
3,87 120 4,93 120 561 120 For Linin
80 8,38 160 10,7 160 12,1 160 14,6 160 kN mm
516 160 6,58 160 7,48 160 8,97 160 Fv,Rk
100 10,5 200 13,4 200 15,2 200 18,2 200 Fv,Rd
6,45 200 8,22 200 9,34 200 11,2 200
120 11,0 240 16,0 240 18,2 240 21,9 240 General information
7,74 240 9,87 240 11,2 240 13,5 240 ASSY screws are to be pre-
140 11,0 260 18,7 280 21,3 280 25,5 280 drilled for hardwood or
7,74 260 11,5 280 13,1 280 15,7 280 Beechwood laminated veneer
160 OS5 260 20,0 330 24,3 320 29,2 380 lumber per
6,45 260 13,2 330 15,0 320 17,9 380 ETA-11/0190 Table 1.
180 8,38 260 20,0 330 27,3 360 32,8 380
516 260 14,8 380 16,8 360 20,2 380 %] Pre-drilling &
200 6,29 260 20,0 380 30,4 400 36,4 480 5 mm 3.5mm
3,87 260 15,4 430 18,7 400 22,4 480 6 mm 4 mm
220 4,19 260 20,0 380 32,0 480 40,1 480 7 mm 5 mm
2,58 260 15,4 430 20,6 480 24,7 480 8 mm 6 mm
240 20,0 430 32,0 480 43,7 480 10 mm 7 mm
15,4 430 22,4 480 26,9 480 12 mm 8 mm
260 20,0 430 32,0 480 45,0 600 14 mm 9 mm
15,4 480 24,3 530 29,2 600
280 20,0 430 32,0 530 45,0 600 Calculation base
15,4 480 24,6 580 31,4 600 * ETA-11/0190
300 20,0 480 32,0 530 45,0 600 * EN 1995-1-1:2010-12
15,4 530 24,6 580 33,6 600

The exceptions listed in key
chapter must be taken into

consideration.

NOTE: These represent planning aids. The values are to be measured by authorized persons for a specific project.
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ww WURTH

WITHDRAWAL CAPACITY HARDWOOD /BEECHWOOD LVL/WOOD-WOOD
0y =90°, 0oL, = 90° ASSY PLUS VG & 14MM

ASSY plus VG J14mm - Withdrawal capacity F,, i and F, 4 (koq = 0,8) with required

minimum screw length | ;,

: < 14mm
! Fux,R Imin
mm kN mm
42,5 400
200 26,2 400
51,0 800
240 31,4 800
59,5 800
280 36,6 800
62,0 800
2 ,
320 41,9 800 For Lin
62,0 800 kN mm
360 47,1 800 Fv,Rk
62,0 800 Fv,Rd
400 47,7 800
General information
440 62,0 800
47,7 850 ASSY screws are to be pre-
480 62,0 800 drilled for hardwood or
47,7 850 Beechwood laminated veneer
520 62,0 850 lumber per
47,7 900 ETA-11/0190 Table 1.
62,0 900
360 47,7 950 %] Pre-drilling &
62,0 900 5 mm 3.5 mm
600 47,7 1000 6 mm 4 mm
62,0 950 7 mm 5 mm
4 ,
640 47,7 1050 8 mm 6 mm
62,0 1000 10 mm 7 mm
680 47,7 1050 12 mm 8 mm
62,0 1050 14 mm 9 mm
72 .
0 47,7 1100
62,0 1100 Calculation base
760 47,7 1200 ® ETA-11/0190
62,0 1100 e EN 1995-1-1:2010-12
800 47,7 1200

The exceptions listed in key
chapter must be taken into

consideration.

NOTE: These represent planning aids. The values are to be measured by authorized persons for a specific project.
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v WURTH

WITHDRAWAL HARDWOOD /BEECHWOOD LAMINATED VENEER LUMBER /WOOD-WOOD
oy =90°, 0.y =0° ASSY 3.0 - ASSY 3.0 ZINI

ASSY 3.0 - Withdrawal capacity F,, g and F,, 4 (kpoq = 0,8) with required minimum screw

length | ;,
& 5mm & 6mm & 7mm 2 8mm < 10mm
h Fux,R Imin Fux,R Imin F('.|x,l! Imin Fclx,R Imin Fclx,R Imin
mm kN mm kN mm kN mm kN mm kN mm
24 2,20 180 3,12 200
1,35 180 1,92 200
30 2,20 180 3,12 200 4,01 240
1,35 180 1,92 200 2,47 240
40 2,20 200 3,12 220 4,01 240 5,47 320
1,35 200 1,92 220 2,47 240 3,36 320
50 2,20 200 3,12 220 4,01 260 5,47 320
1,35 200 1,92 220 2,47 260 3,36 320 F.r Lin
60 2,20 220 3,12 240 4,01 260 5,47 320 kN mm
1,35 220 1,92 240 2,47 260 3,36 320 Fv,Rk
80 2,20 240 3,12 260 4,01 280 5,47 320 Fv,Rd
1,35 240 1,92 260 2,47 280 3,36 320
100 2,20 260 3,12 280 4,01 300 5,47 340 General information
1,35 260 1,92 280 2,47 300 3,36 340 ASSY screws are to be pre-
120 2,20 280 3,12 300 4,01 320 5,47 360 drilled for hardwood or
1,35 280 1,92 300 2,47 320 3,36 360 Beechwood laminated veneer
140 2,20 300 4,01 340 5,47 380 lumber per
1,35 300 2,47 340 3,36 380 ETA-11/0190 Table 1.
160 4,01 360 5,47 400
2,47 360 3,36 400
180 4,01 380 9 Pre-drilling &
2,47 380 5 mm 3.5mm
200 4,01 400 6 mm 4 mm
2,47 400 7 mm 5 mm
220 8 mm 6 mm
10 mm 7 mm
240 12 mm 8 mm
14 mm 9 mm
260 Calculation base
® ETA-11/0190
280 e EN 1995-1-1:2010-12
300
The exceptions listed in key
chapter must be taken into
320 consideration.

NOTE: These represent planning aids. The values are to be measured by authorized persons for a specific project.
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v WURTH

WITHDRAWAL CAPACITY HARDWOOD /BEECHWOOD LVL/WOOD-WOOD
oy = 90°, 0., = 0° ASSY 3.0 SK

ASSY 3.0 SK - Withdrawal capacity F,, gk and F,, rq (kmoq = 0,8) with required minimum screw

length | ;,
R < 5mm < 6mm < 8mm < 10mm < 12mm
1 Fux,R Imin Fux,R Imin F('.|x,l! Imin Fclx,R Imin Fclx,R Imin
mm kN mm kN mm kN mm kN mm kN mm
24 2,20 180
1,35 180
30 2,20 180 4,01 240
1,35 180 2,47 240
40 2,20 200 4,01 240 5,47 320
1,35 200 2,47 240 3,36 320
50 2,20 200 4,01 260 5,47 320
1,35 200 2,47 260 3,36 320 For Lnin
60 2,20 220 4,01 260 5,47 320 kN mm
1,35 220 2,47 260 3,36 320 Fv,Rk
80 2,20 240 4,01 280 5,47 320 7,93 380 Fv,Rd
1,35 240 2,47 280 3,36 320 4,88 380
100 2,20 260 4,01 300 5,47 340 7,93 400 General information
1,35 260 2,47 300 3,36 340 4,88 400 ASSY screws are fo be pre-
120 2,20 280 4,01 320 5,47 360 7,93 440 drilled for hardwood or
1,35 280 2,47 320 3,36 360 4,88 440 Beechwood laminated veneer
140 2,20 300 4,01 340 5,47 380 7,93 440 lumber per
1,35 300 2,47 340 3,36 380 4,88 440 ETA-11/0190 Table 1.
160 4,01 360 5,47 400 7,93 480
2,47 360 3,36 400 4,88 480
180 4,01 380 5,47 420 7,93 480 %) Pre-drilling &
2,47 380 3,36 420 4,88 480 5 mm 3.5 mm
200 4,01 400 5,47 440 7,93 520 6 mm 4 mm
2,47 400 3,36 440 4,88 520 7 mm 5 mm
220 4,01 420 5,47 460 7,93 520 8 mm 6 mm
2,47 420 3,36 460 4,88 520 10 mm 7 mm
240 4,01 440 5,47 480 12 mm 8 mm
2,47 440 3,36 480 14 mm 9 mm
4,01 460 5,47 500
260 2,47 460 3,36 500 Calculation base
4,01 480 ® ETA-11/0190
280 2,47 480 e EN 1995-1-1:2010-12
300 4,01 500
2,47 500 The exceptions listed in key
4,01 520 chapter must be taken into
320 2:47 520 con:derotion‘

NOTE: These represent planning aids. The values are to be measured by authorized persons for a specific project.
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v WURTH

WITHDRAWAL CAPACITY HARDWOOD /BEECHWOOD LVL/WOOD-WOOD

oy =90°,02=0° ASSY 3.0 COMBI

F
ax,Rk f t]
%
3 ks
— o B
a,=90
a,=0°
ASSY 3.0 Combi and U-washer - Withdrawal capacity F, g and F, g4 (Kpoq = 0,8) with
required minimum screw length | ;,
: > 8/d228mm |[J10/d234mm (12 /d2 34mm
1 Fux,R Imin F(:|x,R Imin Fax,R Imin
mm kN mm kN mm kN mm
40 4,01 240 5,47 320
2,47 240 3,36 320
60 4,01 260 5,47 320
2,47 260 3,36 320
80 4,01 280 5,47 340 7,93 380
2,47 280 3,36 340 4,88 380
100 4,01 300 5,47 360 7,93 400 DIN EN ISO 7094
2,47 300 3,36 360 4,88 400 For Linin
120 5,47 380 7,93 440 kN mm
3,36 380 4,88 440 Fv,Rk
140 5,47 400 7,93 440 Fv,Rd
3,36 400 4,88 440
160 7,93 480 General information
4,88 480 ASSY screws are to be pre-
180 7,93 480 drilled for hardwood or
4,88 480 Beechwood laminated veneer
lumber per
200 ETA-11/0190 Table 1.
220
%) Pre-drilling &
240 5 mm 3.5 mm
6 mm 4 mm
260 7 mm 5 mm
8 mm 6 mm
280 10 mm 7 mm
12 mm 8 mm
300 14 mm 9 mm
Calculation base
320 * ETA-11/0190,
e EN 1995-1-1:2010-12
340 Penetration resistance
corresponding to the bolts per
360 N1995-1-1:2010-12. The
exceptions listed in key
380 chap'ter ml:ISf be taken into
consideration.

NOTE: These represent planning aids. The values are to be measured by authorized persons for a specific project.
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v WURTH

WITHDRAWAL CAPACITY HARDWOOD /BEECHWOOD LVL/WOOD-WOOD
oy =90°, o, =0° ASSY PLUS VG

ASSY plus VG - Withdrawal capacity F,, pic and Fq, rq (kimod = 0,8) with required

minimum screw length | ;;,

< 6mm < 8mm < 10mm < 12mm
h Fux,R Imin F(:|x,R Imin Fax,R Imin Fc'.|x,R Imin
mm kN mm kN mm kN mm kN mm
30 3,14 180
1,93 180
40 4,19 200 5,35 240 6,07 280
2,58 200 3,29 240 3,74 280
50 5,24 220 6,68 260 7,59 300
3,22 220 4,11 260 4,67 300
60 5,66 240 8,02 260 9,11 300
3,48 240 4,93 260 561 300 F.r Lin
80 5,66 260 8,82 300 12,1 360 14,6 380 kN mm
3,48 260 5,43 300 7,48 360 8,97 380 Fv,Rk
100 5,03 260 11,2 380 13,7 400 18,2 480 Fv,Rd
3,10 260 6,91 380 8,41 400 11,2 480
120 14,4 480 16,4 480 19,7 480 General information
8,88 480 10,1 480 12,1 480 ASSY screws are to be pre-
140 15,6 530 17,8 530 18,6 480 drilled for hardwood or
9,62 530 10,9 530 11,4 480 Beechwood laminated veneer
160 16,8 580 20,0 600 24,1 600 lumber per
10,4 580 12,3 600 14,8 600 ETA-11/0190 Table 1.
180 16,0 580 23,7 700 23,0 600
9,87 580 14,6 700 14,1 600
200 15,2 580 27,3 800 21,9 600 %) Pre-drilling &
9,37 580 16,8 800 13,5 600 5 mm 3.5 mm
220 14,4 580 26,4 800 20,8 600 6 mm 4 mm
8,88 580 16,3 800 12,8 600 7 mm 5 mm
240 13,6 580 25,5 800 19,7 600 8 mm 6 mm
8,39 580 15,7 800 12,1 600 10 mm 7 mm
260 12,8 580 24,6 800 18,6 600 12 mm 8 mm
7,89 580 15,1 800 11,4 600 14 mm 9 mm
12,0 580 23,7 800 17,5 600
280 .
7,40 580 14,6 800 10,8 600 Calculation base
300 11,2 580 22,8 800 16,4 600 * ETA-11/0190
6,91 580 14,0 800 10,1 600 ® EN 1995-1-1:2010-12

The exceptions listed in key
chapter must be taken into

consideration.

NOTE: These represent planning aids. The values are to be measured by authorized persons for a specific project.
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v WURTH

WITHDRAWAL CAPACITY HARDWOOD /BEECHWOOD LVL/WOOD-WOOD
o =90°, 0, =0° ASSY PLUS VG U 14MM

ASSY plus VG J14mm - Withdrawal capacity F,, i and F, g4 (kpmoq = 0,8) with required

minimum screw length | ;;,

: < 14mm
! Fux,R Imin
mm kN mm
200 38,3 800
23,5 800
240 45,3 950
27,9 950
280 52,3 1100
32,2 1100
320 56,1 1200
34,5 1200 Fur Lin
62,0 1400 kN mm
360 39,2 1400 Fv,Rk
Fv,Rd
400 62,0 1400 v,
39,2 1400
440 62,0 1500 General information
39,2 1500 ASSY screws are to be pre-
ago [920 [1500 drilled for hardwood or
392 1500 Beechwood laminated veneer
520 62,0 1500 lumber per
38,5 1500 ETA-11/0190 Table 1.
560 60,0 1500
36,9 1500
600 57,4 1500 %) Pre-drilling &
35,3 1500 5 mm 3.5 mm
640 54,8 1500 6 mm 4 mm
33,8 1500 7 mm 5 mm
680 52,3 1500 8 mm 6 mm
32,2 1500 10 mm 7 mm
720 49,7 1500 12 mm 8 mm
30,6 1500 14 mm 9 mm
47,2 1500
760 29,0 1500 Calculation base
00 44,6 1500 ® ETA-11/0190
8 27,5 1500 e EN 1995-1-1:2010-12

The exceptions listed in key
chapter must be taken into

consideration.

NOTE: These represent planning aids. The values are to be measured by authorized persons for a specific project.
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v WURTH

LAP SHEAR HARDWOOD /BEECHWOOD LAMINATED VENEER LUMBER/WOOD-WOOD

ol = 45°, oL, = 45° ASSY PLUS VG

0
{/( FV,R'(
_ - |t
= - 0,=45°
Fv,Rk —— E : = ')‘ 2 —
~~ -5
ASSY plus VG - Lap shear capacity F, g and F, g4 (k04 = 0,8 and vy =1,3) with required
minimum screw length | ;,
& 6mm & 8mm < 10mm Z 12mm
h Fv,R Imin Fv,R Imin Fv,R Imin Fv,R Imin
kN mm kN mm kN mm kN mm
30 3,14  |100 4,01 120
1,93 100 2,47 120
40 4,19 120 5,35 120 6,07 120
2,58 120 3,29 120 3,74 120
50 5,24 160 6,68 160 7,59 160
3,22 160 4,11 160 4,67 160
60 6,29 180 8,02 180 9,11 180
387 [180 [493 180 [561 |180 For Lo
80 7,78 220 10,7 240 12,1 240 14,6 240 kN mm
516 240 6,58 240 7,48 240 8,97 240 Fv,Rk
100 7,78 260 13,4 300 15,2 300 18,2 300 Fv,Rd
5,41 260 8,22 300 9,34 300 11,2 300
120 6,69 260 14,1 330 18,2 340 21,9 380 General information
412|260 [9,87 [380  [112 [340  [135 [380 ASSY screws are fo be pre
140 4,59 260 14,1 380 21,3 400 25,5 480 drilled for hardwood or
2,83 260 10,9 430 13,1 400 15,7 480 Beechwood laminated veneer
160 2,50 260 14,1 380 22,6 480 29,2 480 lumber per
1,54 260 10,9 430 15,0 480 17,9 480 ETA-11/0190 Table 1.
180 14,1 430 22,6 480 31,8 600
10,9 480 16,8 530 20,2 600
200 14,1 480 22,6 530 31,8 600 %] Pre-drilling &
10,9 480 17,4 580 22,4 600 5 mm 3.5mm
220 14,1 480 22,6 530 31,8 600 6 mm 4 mm
10,9 530 17,4 580 22,9 600 7 mm 5 mm
240 14,1 530 22,6 580 31,8 600 8 mm 6 mm
10,9 530 17,4 650 20,7 600 10 mm 7 mm
260 14,1 530 22,6 580 29,9 600 12 mm 8 mm
10,9 580 17,4 650 18,4 600 14 mm 9 mm
14,1 580 22,6 650 26,3 600
280 .
10,7 580 17,4 700 16,2 600 Calculation base
300 14,1 580 22,6 650 22,6 600 * ETA-11/0190
9,06 580 17,4 700 13,9 600 ¢ EN 1995-1-1:2010-12

NOTE: The value for shear capacity F, can be multiplied by 1.25 if friction between the two components is to be The exceptions listed in key

. . . . . chapter must be taken into
estimated. In the case of connections using multiple screws, the effective number of screws n ¢ per DIN EN 1995-1-1

(8.17) and/or ETA-11/0190 A.1.3.1 must be adhered to.

consideration.

NOTE: These represent planning aids. The values are to be measured by authorized persons for a specific project.
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LAP SHEAR HARDWOOD /BEECHWOOD LAMINATED VENEER LUMBER /WOOD-WOOD
oy = 45°, 0L, = 45° ASSY PLUS VG O 14MM

ASSY plus VG J14mm - Lap shear capacity F, ¢ and F, g4 (k04 = 0,8 and vy =1,3) with required

minimum screw length | ;,

: < 14mm
! Fv,R Imin
mm kN mm
200 42,5 800
26,2 800
240 43,8 800
31,4 800
280 43,8 800
33,7 800
320 43,8 800
33,7 850 For Linin
360 43,8 850 kN mm
33,7 900 Fv,Rk
400 43,8 900 Fv,Rd
33,7 950
440 43,8 950 General information
33,7 1000 ASSY screws are to be pre-
ago |438 11000 drilled for hardwood or
33,7 1050 Beechwood laminated veneer
520 43,8 1050 lumber per
33,7 1100 ETA-11/0190 Table 1.
560 43,8 1100
33,7 1200
600 43,8 1200 %] Pre-drilling &
33,7 1300 5 mm 3.5 mm
640 43,8 1200 6 mm 4 mm
33,7 1300 7 mm 5 mm
680 43,8 1300 8 mm 6 mm
33,7 1400 10 mm 7 mm
720 43,8 1400 12 mm 8 mm
33,7 1400 14 mm 9 mm
760 43,8 1400 .
33,7 1500 Calculation base
800 43,8 1500 ® ETA-11/0190
33,7 1500 e EN 1995-1-1:2010-12

NOTE: The value for shear capacity F, can be multiplied by 1.25 if friction between the two components is to be The exceptions listed in key

. . . . . chapter must be taken into
estimated. In the case of connections using multiple screws, the effective number of screws n ¢ per DIN EN 1995-1-1

(8.17) and/or ETA-11/0190 A.1.3.1 must be adhered to.

consideration.

NOTE: These represent planning aids. The values are to be measured by authorized persons for a specific project.
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WITHDRAWAL LOAD CAPACITY FROM HARDWOOD /BEECHWOOD LAMINATED VENEER LUMBER

o =90° ASSY PLUS VG

withdrawal

i Fex,R

ASSY plus VG - Withdrawal load capacity F,, g and Fg, rq
(kmod =0,8) in kN per cm anchorage length

& 6mm
kN

Fax,Rk

Fax,Rd

t Y6mm |0 8mm | 10mm |J 12mm |J 14mm™
|Degrees kN kN kN kN kN
90° . 45° 1,05 1,34 1,52 1,82 2,13
0,64 0,82 0,93 1,12 1,31
40° 0,97 1,23 1,40 1,68 1,96
0,59 0,76 0,86 1,03 1,21
35° 0,88 1,13 1,28 1,54 1,80
0,54 0,69 0,79 0,95 1,10
30° 0,80 1,02 1,16 1,40 1,63
0,49 0,63 0,72 0,86 1,00
25° 0,72 0,92 1,05 1,26 1,46
0,44 0,57 0,64 0,77 0,90
20° 0,64 0,82 0,93 1,11 1,30
0,39 0,50 0,57 0,69 0,80
15° 0,56 0,71 0,81 0,97 1,13
0,34 0,44 0,50 0,60 0,70
10° 0,48 0,61 0,69 0,83 0,97
0,29 0,37 0,43 0,51 0,60
5° 0,40 0,50 0,57 0,69 0,80
0,24 0,31 0,35 0,42 0,49
0° 0,31 0,40 0,46 0,55 0,64
0,19 0,25 0,28 0,34 0,39
Key
o = Angle between screw axis and direction of the grain
Faxg = Load capacity of a screw for thread withdrawal
Faxr = min. {Table valuex | ; Fy,. .}
let = Effective anchorage length of the threads in cm
Frens - Load capacity for tearing out

Ftens,k =

11,0kN
20,0 kN
32,0 kN
45,0 kN
62,0 kN

Frens,d =
8,46 kN

15,4 kN
24,6 kN
34,6 kN
47,7 kN

for & 6 mm
for & 8 mm

for @10 mm
for @12 mm
for @14 mm*
*Values do not apply to hot-dip galvanized screws

Load capacities apply to a characteristic density p, 2 680 kg/m?3

Rated value for load capacity with ky,.q = 0,8 and yy =1,3

NOTE: These represent planning aids. The values are to be measured by authorized persons for a specific project.

20.07.2017 Hardwood-Beechwood laminated veneer lumber

General information

ASSY screws are to be pre-drilled for
hardwood or Beechwood laminated veneer

lumber per ETA-11/0190 Table 1.

%] Pre-drilling &
5 mm 3.5 mm

6 mm 4 mm

7 mm 5 mm

8 mm 6 mm

10 mm 7 mm

12 mm 8 mm

14 mm 9 mm

Calculation base
o ETA-11/0190
e EN 1995-1-1:2010-12
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PRESSURE BEARING CAPACITY IN HARDWOOD /BEECHWOOD LAMINATED VENEER LUMBER

o =90° ASSY PLUS VG

pressure

‘ ke % Npi,d

ASSY plus VG - Rated value for maximum compressive load capacity k. x N, 4 in kN

o & 6mm & 8mm J10mm [ 12mm  [J 14mm™
|Degrees  |kN kN kN kN kN
90° 7,08 12,4 19,4 25,7 37,3
85° 7,04 12,4 19,3 25,6 37,1
80° 7,01 12,3 19,2 25,5 36,9
75° 6,97 12,3 19,1 25,4 36,8
70° 6,93 12,2 19,0 25,2 36,6
65° 6,89 12,1 18,9 25,1 36,4
60° 6,85 12,1 18,8 25,0 36,2
55° 6,80 12,0 18,7 24,8 36,0
50° 6,76 11,9 18,6 24,7 35,8
45° 6,71 11,8 18,4 24,5 35,6
40° 6,66 11,7 18,3 24,4 35,3
35° 6,61 11,6 18,2 24,2 35,1
30° 6,55 11,6 18,0 24,0 34,8
25° 6,49 11,5 17,9 23,8 34,6
20° 6,43 11,4 17,7 23,6 34,3 General information
15° 6,37 11,2 17,6 23,4 34,0 ASSY screws are to be pre-drilled
10° 6,30 11,1 17,4 23,2 33,7 for hardwood or Beechwood
5° 6,23 11,0 17,2 22,9 33,3 laminated veneer lumber per ETA-
0° 6,15 10,9 17,0 22,7 33,0 11/0190 Table 1.

%] Pre-drilling &
Key 5 mm 3.5 mm
ke X Ny Rated value per the max. load capacity of a screw under pressure 6 mm 4 mm
o = Angle between screw axis and direction of the grain 7 mm 5 mm
Faxrd = min {knod /Ym X Faxrie Ke x N4} 8 mm 6 mm
Faxrk = Characteristic value for withdrawal capacity of the threads depending on thread reach 10 mm 7 mm

12 mm 8 mm
*Values do not apply to hot-dip galvanized screws 14 mm 9 mm

Load capacities apply to a characteristic density p, 2 680 kg/m?
Calculation base
o ETA-11/0190
e EN 1995-1-1:2010-12

NOTE: These represent planning aids. The values are to be measured by authorized persons for a specific project.
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MAIN/SIDE BAR/BEECHWOOD LAMINATED VENEER LUMBER CONNECTION
CROSSED ASSY PLUS VG, [3 =45°

ASSY plus VG - Main and supporting beam connection

v WURTH

NOTE: These represent planning aids. The values are to be measured by authorized persons for a specific project.

20.07.2017 Hardwood-Beechwood laminated veneer lumber

dxl Screw pairs Fric Frd min by |minhyy [minbyy [minhyy |m
mm kN kN mm mm mm mm mm
1 6,78 4,17 45
6 x 140 > 12.6 778 5 99 49 99 49
1 9,74 [e) 45
6 x 160 > 182 172 75 113 57 113 57
1 10,1 7,78 45
6 x 180 > 18.9 T45 5 127 64 127 64
1 10,1 8,69 45
6 x 200 > 18.9 16,2 75 141 71 141 71
1 10,1 9,22 45
6 x 220 > 18.9 172 75 156 78 156 78 . - .
1 98 836 40 eneral information
8 x 200 2 2 141 71 141 71
2 183 156 100 ASSY screws are to be pre-
8 x 220 ! 13,6 10.7 60 156 78 156 78 drilled for hardwood or
2 25,3 19,9 100 .
] 174 3 %0 Beechwood laminated veneer
8§x240 5 32:4 243 700 170 85 170 85 lumber per ETA-11/0190
1 17,9 14,2 60 Table 1.
8 x 260 > 33.4 266 T00 184 92 184 92
1 17,9 15,4 60
8 x 280 > 33.4 26.8 T00 198 99 198 99
1 17,9 16,3 60 il
8 x 300 > 334 303 100 212 106 212 106 %) Pre-drilling &
1 17,7 10,9 75 5 mm 3.5 mm
10 x 240 > 331 20.4 T25 170 85 170 85 & mm -
1 22 13,6 75 7 mm 5 mm
10 x 260 > 210 253 T25 184 92 184 92 8 mm & mm
1 26,3 16,2 75 10 mm 7 mm
10 x 280 2 49,1 30,2 125 198 9 198 9 12 mm 8 mm
1 27,9 18,8 75 14 mm 9 mm
10 x 300 > 521 35 T25 212 106 212 106 cotcotomon
1 27.9 20,1 75 alculation base
10x320 [ 5 37 — 226 13 226 13 « ETA11/0190
e EN 1995-1-1:2010-12
10x340 | 27,9 214 22 240 120 240 120
2 52,1 40 125 . ) .
] 570 527 5 The exceptions listed in key
10 x 360 > 52'] 42’4 125 255 127 255 127 chapter must be taken into
1 27.9 24,1 75 consideration.
10 x 380 > 521 44.9 T25 269 134 269 134
1 27,9 25,4 75
10 x 400 > 521 273 T15 283 141 283 141
1 28,6 17,6 90
12 x 300 > 53.4 329 150 212 106 212 106
1 37,2 28,6 90
12 x 380 > 9.3 53.4 150 269 134 269 134
1 37,2 33,8 90
12 x 400 > 9.3 53 138 339 170 339 170
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MAIN - SIDE BAR CONNECTION
WITH ASSY® PLUS VG SCREWS

NOTE: These represent planning aids. The values are to be measured by authorized persons for a specific project.
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USES FOR HARDWOOD /BEECHWOOD LAMINATED VENEER LUMBER /STEEL-WOOD

SHEAR CONNECTION

Sample calculation steel-wood; shear connection

System: Shear connection steel to wood

Steel: t; = 10 mm; S235

Wood: b/h =120 mm / 360 mm, hardwood, (p, = 680 kg/m?3)

Calculation base: Measurement: EC5 or DIN EN 1995-1-1:2010-12 and national German

application document DIN 20000-6:2012-06; ETA 11/0190 ASSY wood screws.

Anchor force: Feg = 640 kN (NKL = 1, KLED = ,mean”)
Prerequisite: Exact fit for the screw head in the steel plate
| : Fra /2 [
Fea : | Feq o % Fgg
-4—: :—I» 360 Feq/2 o, ! w120
| | B B
: —

Alternative - ASSY 3.0 Combi:  Shear capacity hardwood/Beechwood laminated veneer lumber steel-wood o, =
90°- ASSY 3.0 Combi

Lumber thickness: t, = 120 mm

SHEAR CAPACITY HARDWOOD /BEECHWOOD LAMINATED VENEER LUMBER STEEL-WOOD o, = 90°
ASSY 3.0 KOMBI

% WURTH

'I
SCRRWERT LAUBROLE/RAUBUCHE STARLOLE a. - 30" ASST 1.0 ROMBI. Fv,i!k
P o |k
Z Foni
g
g
¥
ASSY 3.0 Combi - Shear capacity F, g, and Fypy (kmog = 0,8) with required minimum screw
length 1,
2 8mm 2 10mm 2 12mm
1y ts = 8mm ts= 10mm ts = 12mm
Fo L. Fo = Fox =
mm kN mm kN mm kN mm
s0 026 (80 11,67 |80
508 [s0 AR
[ T 1205|100 1617 100
529 100 742|100 095 |00
120|226 [120 1281|120 [17,09 [120
[5.70 120 (288 D 020 Jlios1 [120
wem I926 120 13,57 140 1709 120

Selected: ASSY 3.0 Combi 10 x 120 mm
F, ra = 7,88 kN (NKL = 1, KLED = ,mean”)

NOTE: These represent planning aids. The values are to be measured by authorized persons for a specific project.

20.07.2017 Hardwood-Beechwood laminated veneer lumber 44 of 64



v WURTH

USES FOR HARDWOOD /BEECHWOOD LAMINATED VENEER LUMBER /STEEL-WOOD

SHEAR CONNECTION

The arrangement of the screws is selected such that it is not required to reduce the
effective number of screws (n = n). Screws placed in a row in the direction of the
grain are organised offset by the screw diameter d = 10 mm at a right angle to the

direction of the grain.

Required number of screws per sheet for n = n:
erf.n=0,5x Fey / F,pg=0,5 X 640 kN / 7,88 kN = 41

Minimum spacing a;20,7 % (4+ |cos0°])x 10 =35 mm

per ETA-11/0190 A.1.4.2: a,>0,7 x (3+ |sin0°]) x 10 =21 mm
ag;2 (7 +5 % cos0°) x 10 =120 mm
as.2 3 %10 =30 mm

Maximum number of screws at a right angle to the direction of the grain:
heo=(h-2 X a,.+d) /a,+1=(360-2x30+10)/21+1=14

Number of screws in the direction of the grain in a row:
np=erf.n/nyg=41/14=3

! ® :
‘ . ‘ Feg /2 120 + 140 — 140
< fu = T Fe

: : Fea /2 g g g “—
: . X : el 4 e !
_ Soen| A— 155 —- 140 - 140
120 4 140 -+ 140 -k

Verification of load capacity: F e __ 640 097 < 1

N Fee 2-314-788
Additional verification: Tension load capacity for wood based on net cross section, tensile load capacity of

the steel sheet, embedment strength of the steel sheet

NOTE: These represent planning aids. The values are to be measured by authorized persons for a specific project.
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USE FOR HARDWOOD /BEECHWOOD LAMINATED VENEER LUMBER /STEEL-WOOD

SHEAR CONNECTION

Sample calculation steel-wood; shear connection:

System:
Steel:

Wood:

Calculation base:

Anchor force:

Shear connection (45°) steel to wood
t; = 6 mm; S235
b/h =120 mm / 360 mm, hardwood, (p = 680 kg/m?3)

Measurement: EC5 or DIN EN 1995-1-1:2010-12 and national German
application document DIN 20000-6:2012-06; ETA 11/0190 ASSY wood screws.

Feqg = 640 kN (NKL = 1, KLED = ,mean”)

Objective: Minimisation of the required number of screws
| | Fea /2 e
Fea ' Feg g t ‘Fea
*: : == 360 FEd /2 P i 120
| | Sk ! -+

Alternative - ASSY plus VG:

Lap shear hardwood/Beechwood laminated veneer lumber steelwood o, = 45°-

ASSY plus VG countersunk head with angle plate

Lumber thickness: t, = 120 mm

% WURTH

LAP SHEAR HARDWOOD /BEECHWOOD LAMINATED VENEER LUMBER STEEL-WOOD o, = 45°
ASSY PLUS VG COUNTERSUNK + ANGLE PLATE

ASSY plus VG - Lap shear capacity F, g and F, g (Knoq = 0,8 and vy =1,3) with required la
minimum screw length |,

& 6mm |2 8mm 2 10mm 2 12mm
T ts,min = Smm ts,min = GMm
2 It max = 21Mm__ |ts g = 25mm
Fur Tovin For Tmin
mm kN mm kN mm
60 Y
pa
20 7,67 120 836 120
439 120 5,01 120 484 120 [514 120
100 |778__[140 100 140 100 [140 13,5 160
5,31 140 517 40 617 [140 8,31 160 [ [
7,78 140 13,8 143 [180 16,1 180 kN mm
120
5,98 160 (5 49 80 ) [s.81 180 9,90 180 F,Rk
778 1140 141 o0 165 200 187 o0 FRd
Selected:

ASSY plus VG countersunk head 8 x 180 mm + angle plate 45°

F, ra = 8,49 kN (NKL = 1, KLED = ,mean®)

NOTE: These represent planning aids. The values are to be measured by authorized persons for a specific project.
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USE FOR HARDWOOD /BEECHWOOD LAMINATED VENEER LUMBER /STEEL-WOOD

SHEAR CONNECTION

Friction between the steel and wood components may be estimated if pressure on
the steel sheets in contact with the wood components is not impeded. (p = 0.25)

Required number of screws per sheet for n = n:
erf.n=Fey /(2 % (1+p) x Fypql = 640 / (2 x 1,25 x 8,49) = 30,2

Minimum spacing a25xd =40mm selected 70 mm
per ETA-1 1/0190 A.1.4.2: a,22,5xd =20 mm selected 26 mm
a; xay> 25 xd?
ajc2 5xd =40 mm

a2 3xd =24 mm selected 31 mm

Maximum number of screws at a right angle to the direction of the grain:
heo=1+(h-2xa,.-1,5%d) /a,=1+(360-2x31-1,5x8)/26=12

Number of screws in the direction of the grain in a row:
eff.ng=erf.n/ngy=30,2/12=2,52
Nop = 3

No,ef = mcx{noo’9 ;0,9 xno} = qu{3o’9 ;09x%x3}=27

F 31
T |
< o Frg
. 26 !
: % % % f 43 PR
Lt '
Verification of load capacity: F, e _ 640 . _
Ng Fpe 2:12-2,7-1,25-849
Additional verification: Tension load capacity for wood based on net cross section, tensile load capacity of

the steel sheet, embedment strength of the steel sheet.

NOTE: These represent planning aids. The values are to be measured by authorized persons for a specific project.
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KEY TABLES HARDWOOD /BEECHWOOD LAMINATED VENEER LUMBER /STEEL-WOOD

CONNECTIONS

Key Foui 4 ;
F Characteristic load capacity in [kN] for a screw when being withdrawn Fomc 4!
ax,Rk I o |
at an angle between the veneer layers and screw axis of 0° or 90°. /JQ '
— = =
Faxga Pull: Rated valued for load capacity in [kN] for a screw when being
withdrawn for an angle between the veneer layers and screw axis of
0° or 90° with k,og = 0,8 and vy = 1,3 dependent upon the thread Fiocns ‘ .
F 1
reach. n- Rk T'
9 -
Foe  Characteristic load capacity in [kN] for a screw for shearing at an g P
angle between the veneer layers and screw axis of 0° or 90°. In the -~ %- 0°
VR |
case of tensile shear strength, the angle between the screw axis and o~
the shear force is 45°.

F.ra  Rated valued for load capacity in [kN] for a screw for shearing at an
angle between the veneer layers and screw axis of 0° or 90° with
knod = 0,8 and vy, = 1,3. In the case of tensile shear strength, the
angle between the screw axis and the shear force is 45°.
o Angle between screw axis and grain / ply direction of the component’s veneers
¢ Screw length in [mm]
{in Minimum screw length with which the indicated load capacity is achieved in [mm]
{  Effective anchorage length of the threads in [cm]
d Nominal diameter/Thread outer diameter for screws in [mm]
t Thickness of the steel component
tg Thickness of the steel component (minimum and maximum)
fa Side lumber thickness on the screw tip side component 2 at a.=0° or 90° in [mm]: t, 2| ;- 1;

Side lumber thickness on the screw tip side component 2 (shear application) o0 = 45° in [mm]; component 2: t, 21, /1,414 -1,

Explanatory notes to the tables

& 6mm

ts,min = SMM

ts, max = 6MmM

Fur Lnin

kN mm
Characteristic value F, g and/or Fy, z| 7,78 140 | min for F, g and/or F,
Rated value (kpoq = 0,8) F, rq and/or Fy, zd|5,98 160 | min for F, rq and/or F,,

Note when using angle plates: The load capacity and minimum screw lengths apply for the maximum sheet thickness. Increase wood
thickness may be necessary in the case of reduced sheet thickness.

NOTE: These represent planning aids. The values are to be measured by authorized persons for a specific project.
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KEY TABLES HARDWOOD /BEECHWOOD LAMINATED VENEER LUMBER /STEEL-WOOD

CONNECTIONS

General information

. Single shear steel-wood connection with or without angle plate and screws in pre-drilled holes. Calculated values apply to Beechwood
laminated veneer lumber that conforms to product-specific AbZ Z-9.1-837. All screws must be installed flush.

. Pre-drilled hole diameter per ETA-11/0190

Thread outer diameter in mm 5 6 7 8 10 12 14
Pre-drill diameter in mm 35 4 5 6 7 8 9
. Screws made of carbon steel may only be used in use categories 1 and 2. (exception: hot-dip galvanized ASSY plus VG &14)
. Individual load capacity for a screw with a characteristic density of p, 2 680 kg/m3. The characteristic density was limited to p, = 590

kg/m? for axial loads. In the case of connections using multiple screws, the effective number of screws n.; per DIN EN 1995-1-1 (8.17)

and/or ETA-11/0190 A.1.3.1 must be adhered to.

. Load-bearing connections must comprise at least two screws. Deviations from this are possible per DIN EN 1995-1-1/NA:2010-12, NCI
to 8.3.1.2 (NA.10) and ETA-11/0190, 4.2.

. Shear application: The value for shear capacity F, can be multiplied by 1.25 if friction between the two components is taken into account.

Calculation bases

DIN EN 1995-1-1:2010-12 Measurement and design of wooden structures - General rules and rules for wooden
construction

DIN EN 1995-1-1/NA:2013-08 National application - Nationally-defined parameters

DIN 20000-6 Use of construction products in structures Part 6: Dowel type and non-dowel type fasteners
ETA-11/0190 Wiirth selftapping screws for use in timber constructions

AbZ 7.9.1-837 Laminated timber from beechwood - veneer laminates

NOTE: These represent planning aids. The values are to be measured by authorized persons for a specific project.
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SHEAR CAPACITY HARDWOOD /BEECHWOOD LAMINATED VENEER LUMBER /STEEL-WOOD
o =90° ASSY 3.0 + ASSY 3.0 ZINI

ASSY 3.0 - Shear capacity F, g and F gy (k;0q = 0,8) with required minimum screw length | ;,

NOTE: These represent planning aids. The values are to be measured by authorized persons for a specific project.

20.07.2017 Hardwood-Beechwood laminated veneer lumber

& 5mm & 6mm & 7mm <& 8mm <& 10mm
ty ts = Smm ts = 6mm ts = 7mm ts = 8mm ts = 10mm
F,r Lin F,r Lin F,r Lin F,r Lin F,r lin
mm kN mm kN mm kN mm kN mm kN mm
40 3,56 45 4,60 40
2,19 45 2,83 40
50 3,60 55 4,81 50
2,22 55 2,96 50
60 3,72 60 4,94 60
2,29 60 3,04 60
80 3,83 70 5,29 80 6,71 80 8,26 80 11,67 |80 F.r Lsin
2,36 70 3,25 80 413 80 5,08 80 7,18 80 kN mm
100 4,06 100 5,55 100 7,02 100 8,59 100 12,05 [100 Fv,Rk
2,50 100 3,41 100 4,32 100 5,29 100 7,42 100 Fv,Rd
120 4,29 120 5,81 110 7,32 120 9,26 120 12,81 [120
2,64 120 3,57 110 4,51 120 5,70 120 7,88 120
140 4,29 120 5,81 110 7,32 120 9,26 120 12,81 [120
2,64 120 3,57 110 4,51 120 5,70 120 7,88 120 General information
160 4,29 120 5,81 110 7.78 160 9,26 120 13,57 [160 ASSY screws are fo be pre-
2,64 120 3,57 110 4,79 160 5,70 120 8,35 160 drilled for hardwood or
180 4,29 120 5,81 110 7,78 160 9,26 120 13,57 160 Beechwood laminated
2,64 120 3,57 110 4,79 160 5,70 120 8,35 160 veneer lumber per ETA-
200 4,29 120 5,81 110 7,78 160 9,26 120 13,57 160 11/0190 Table 1.
2,64 120 3,57 110 4,79 160 5,70 120 8,35 160
220 4,29 120 5,81 110 7.78 160 9,93 220 13,57 [160 @ Pre-drilling @
2,64 120 3,57 110 4,79 160 6,11 220 8,35 160 5 mm 3.5 mm
240 4,29 120 5,81 110 7,78 160 9,93 220 13,57 [160 6 mm 4 mm
2,64 120 3,57 110 4,79 160 6,11 220 8,35 160 7 mm 5 mm
260 4,29 120 5,81 110 7,78 160 9,93 220 13,57 [160 8 mm 6 mm
2,64 120 3,57 110 4,79 160 6,11 220 8,35 160 10mm |7 mm
280 4,29 120 5,81 110 7,78 160 9,93 220 13,57 [160 12mm |8 mm
2,64 120 3,57 110 4,79 160 6,11 220 8,35 160 T4mm |9 mm
200 4,29 120 5,81 110 7,78 160 9,93 220 13,57 [160
2,64 120 3,57 110 4,79 160 6,11 220 8,35 160 Calculation base
120 4,29 120 5,81 110 7,78 160 9,93 220 14,33 320 * ETA-11/0190
2,64 120 3,57 110 4,79 160 6,11 220 8,82 320 * EN 1995-1-1:2010-12
330 |429 120 581 110 7,78 160 9,93 220 14,33 320 o
2,64 120 3,57 110 4,79 160 6,11 220 8,82 320 The exceptions listed in key
360 429 120 581 110 7,78 160 9,93 220 14,33 320 chop_ter must be taken into
2,64 120 3,57 110 4,79 160 6,11 220 8,82 320 consideration.
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ww WURTH

SHEAR CAPACITY HARDWOOD /BEECHWOOD LAMINATED VENEER LUMBER /STEEL-WOOD

oy = 90° ASSY 3.0 COMBI

t
I:v,llk :
= Ak
Fy,ric - =
ASSY 3.0 Combi - Shear capacity F, g and F gy (k.04 = 0,8) with required minimum
screw length | ,;,,
< 8mm < 10mm < 12mm
ty ts = 8mm ts = 1T0mm ts = 12mm
F.r Lin F.r Lin F.r Lin
mm kN mm kN mm kN mm
80 8,26 80 11,67 |80
5,08 80 7,18 80
100 8,59 100 12,05 100 16,17 |100
5,29 100 7,42 100 9,95 100
120 9,26 120 12,81 120 17,09 [120
5,70 120 7,88 120 10,51 120
140 9,26 120 13,57 |140 17,09 120 F,r lnin
5,70 120 8,35 140 10,51 120 kN mm
160 9,26 120 13,57 |[140 18,00 [160 Fv,Rk
5,70 120 8,35 140 11,07 [160 Fv,Rd
180 9,26 120 13,57 |[140 18,00 [160
5,70 120 8,35 140 11,07 [160
9,26 120 13,57 |[140 18,00 [160
200 . .
5,70 120 8,35 140 11,07 [160 General information
220 9,93 220 13,57 |[140 18,91 220 ASSY screws are fo be pre-
6,11 220 8,35 140 11,64 [220 drilled for hardwood or
240 9,93 220 13,57 140 18,91 220 Beechwood laminated
6,11 220 8,35 140 11,64 220 veneer lumber per ETA-
260 9,93 220 13,57 |[140 18,91 220 11/0190 Table 1.
6,11 220 8,35 140 11,64 |[220
280 9,93 220 13,57 |[140 18,91 220 ] Pre-drilling @
6,11 220 8,35 140 11,64 |[220 5 mm 3.5 mm
300 9,93 220 13,57 140 18,91 220 6 mm 4 mm
6,11 220 8,35 140 11,64 |[220 7 mm 5 mm
320 9,93 220 14,33 320 18,91 220 8 mm 6 mm
6,11 220 8,82 320 11,64 |[220 10mm |7 mm
340 9,93 220 14,33 320 18,91 220 12 mm 8 mm
6,11 220 8,82 320 11,64 |[220 14mm |9 mm
360 9,93 220 14,33 320 18,91 220
6,11 220 8,82 320 11,64 220 Calculation base
380 9,93 220 14,33 320 20,05 380 * ETA-11/0190
6,11 220 8,82 320 12,34 |[380 * EN 1995-1-1:2010-12
400 9,93 220 14,33 [320 20,05 [380 o
611 220 882 320 12 34 380 The exceptions listed in key
9:93 220 1'4,33 320 20105 380 chapter must be taken into
420 6,11 220 8,82 320 12,34 |380 consideration.

NOTE: These represent planning aids. The values are to be measured by authorized persons for a specific project.
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v WURTH

SHEAR CAPACITY HARDWOOD /BEECHWOOD LAMINATED VENEER LUMBER /STEEL-WOOD

oy = 90° ASSY PLUS VG COUNTERSUNK

I:v, Rk

4~

ASSY plus VG - Shear capacity F, g and Fzq (k;0q = 0,8) with required minimum

screw length | ,;,,

-

e

= -:\7/

=

I"l
'2
Fv,k Imin
kN mm
Fv,Rk
Fv,Rd

General information

ASSY screws are to be pre-
drilled for hardwood or
Beechwood laminated veneer
lumber per ETA-11/0190
Table 1.

9] Pre-drilling &
5 mm 3.5 mm

6 mm 4 mm

7 mm 5 mm

8 mm 6 mm

10 mm 7 mm

12 mm 8 mm

14 mm 9 mm

& 6mm < 8mm & 10mm Z 12mm
ty tg = 6mm ts = 8mm ts = 10mm ts = 12mm
F.r Iin F.r Iin F.r Iin F.r Imin
mm kN mm kN mm kN mm kN mm
80 5,73 80
3,53 80
6,25 100
100 3,85 100
120 6,73 120 9,96 120 13,46 120 17,72 120
414 120 6,13 120 8,28 120 10,91 120
140 6,73 120 10,6 140 14,22 140 18,63 140
414 120 6,54 140 8,75 140 11,47 140
160 6,73 120 11,3 160 14,98 160 19,55 160
414 120 6,95 160 9,22 160 12,03 160
180 6,73 120 11,6 180 15,74 180 20,46 180
414 120 7,13 180 9,68 180 12,59 180
200 6,73 120 11,6 180 16,50 |200 21,37 |200
414 120 7,13 180 10,15 |200 13,15 |200
220 6,73 120 11,6 180 17,25 220 22,28 |220
414 120 7,13 180 10,62 |220 13,71 220
240 6,73 120 11,6 180 18,01 240 23,19 |240
414 120 7,13 180 11,09 240 14,27 |240
260 6,73 120 11,6 180 18,77 |260 23,42 |260
414 120 7,13 180 11,55 260 14,41 260
280 6,73 120 11,6 180 19,53 |280 24,33 |280
414 120 7,13 180 12,02 |280 14,97 |280
300 6,73 120 11,6 180 19,55 300 24,69 300
4,14 120 7,13 180 12,03 |300 15,19 |300
320 6,73 120 11,6 180 19,55 300 24,69 300
4,14 120 7,13 180 12,03 |300 15,19 |300
340 6,73 120 11,6 180 19,55 300 24,69 300
4,14 120 7,13 180 12,03 |300 15,19 |300
360 6,73 120 11,6 180 19,55 300 24,69 300
4,14 120 7,13 180 12,03 |300 15,19 |300
380 6,73 120 11,6 180 19,55 300 24,69 300
4,14 120 7,13 180 12,03 |300 15,19 |300

NOTE: These represent planning aids. The values are to be measured by authorized persons for a specific project.

20.07.2017 Hardwood-Beechwood laminated veneer lumber

Calculation base
o ETA-11/0190
e EN 1995-1-1:2010-12

The exceptions listed in key

chapter must be taken into

consideration.

52 of 64



ww WURTH

SHEAR CAPACITY HARDWOOD /BEECHWOOD LAMINATED VENEER LUMBER /STEEL-WOOD

o, = 0° ASSY 3.0 + ASSY 3.0 ZINI

Fv,Rk
-~
ASSY 3.0 - Shear capacity F, g and F gy (k;0q = 0,8) with required minimum screw length | ;,
& 5mm & 6mm & 7mm < 8mm & 10mm
ty ts = Smm ts = 6mm ts = 7mm ts = 8mm ts = 10mm
F.r Iin F.r Iin F.r Iin F.r Imin F.r Iin
mm kN mm kN mm kN mm kN mm kN mm
80 2,11 80
1,30 80
100 2,17 100 2,99 100
1,34 100 1,84 100
120 2,24 120 3,06 110 3,92 120 4,97 120
1,38 120 1,89 110 2,41 120 3,06 120
140 2,24 120 3,06 110 3,92 120 4,97 120 F.r lnin
1,38 120 1,89 110 2,41 120 3,06 120 kN mm
160 2,24 120 3,06 110 4,06 160 4,97 120 7,32 160 Fv,Rk
1,38 120 1,89 110 2,50 160 3,06 120 4,51 160 Fv,Rd
180 2,24 120 3,06 110 4,06 160 4,97 120 7,32 160
1,38 120 1,89 110 2,50 160 3,06 120 4,51 160
200 2,24 120 3,06 110 4,06 160 4,97 120 7,32 160
1,38 120 1,89 110 2,50 160 3,06 120 4,51 160 General information
220 2,24 120 3,06 110 4,06 160 517 220 7,32 160 ASSY screws are fo be pre-
1,38 120 1,89 110 2,50 160 3,18 220 4,51 160 drilled for hardwood or
240 2,24 120 3,06 110 4,06 160 517 220 7,32 160 Beechwood laminated
1,38 120 1,89 110 2,50 160 3,18 220 4,51 160 veneer lumber per ETA-
260 |224 120 3,06 110 4,06 160 517 220 7,32 160 11/0190 Table 1.
1,38 120 1,89 110 2,50 160 3,18 220 4,51 160
280 2,24 120 3,06 110 4,06 160 517 220 7,32 160 %] Pre-drilling @
1,38 120 1,89 110 2,50 160 3,18 220 4,51 160 5 mm 3.5 mm
300 2,24 120 3,06 110 4,06 160 517 220 7,32 160 6 mm 4 mm
1,38 120 1,89 110 2,50 160 3,18 220 4,51 160 7 mm 5 mm
320 2,24 120 3,06 110 4,06 160 517 220 7,55 320 8 mm 6 mm
1,38 120 1,89 110 2,50 160 3,18 220 4,65 320 10mm |7 mm
340 2,24 120 3,06 110 4,06 160 517 220 7,55 320 12mm |8 mm
1,38 120 1,89 110 2,50 160 3,18 220 4,65 320 T4mm |9 mm
360 2,24 120 3,06 110 4,06 160 517 220 7,55 320
1,38 120 1,89 110 2,50 160 3,18 220 4,65 320 Calculation base
180 2,24 120 3,06 110 4,06 160 517 220 7,55 320 * ETA-11/0190
1,38 120 1,89 110 2,50 160 3,18 220 4,65 320 * EN 1995-1-1:2010-12
400 2,24 120 3,06 110 4,06 160 517 220 7,55 320 o
1,38 120 1,89 110 2,50 160 3,18 220 4,65 320 The exceptions listed in key
a20 |24 120 3,06 110 4,06 160 517 220 7.55 320 chapter must be taken into
1,38 120 1,89 110 2,50 160 3,18 220 4,65 320 consideration.

NOTE: These represent planning aids. The values are to be measured by authorized persons for a specific project.
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ww WURTH

SHEAR CAPACITY HARDWOOD /BEECHWOOD LAMINATED VENEER LUMBER /STEEL-WOOD

o, = 0° ASSY 3.0 COMBI

t
Fv,Rk !
! w | "
)
Fv,Rk
4~
ASSY 3.0 Combi - Shear capacity F, g and F gy (k.04 = 0,8) with required minimum
screw length | ,;,,
< 8mm < 10mm < 12mm
ty ts = 8mm ts = 10mm ts = 12mm
F.r Iin F.r Iin F.r Iin
mm kN mm kN mm kN mm
80
100
120 4,97 120
3,06 120
130 4,97 120 F.r linin
3,06 120 kN mm
4,97 120 7,32 160 Fv,Rk
160
3,06 120 4,51 160 Fv,Rd
180 4,97 120 7,32 160 9,87 180
3,06 120 4,51 160 6,07 180
4,97 120 7,32 160 9,87 180
200 3,06 120 4,51 160 6,07 180 General information
220 5,17 220 7,32 160 10,1 220 ASSY screws are to be pre-
3,18 220 4,51 160 6,24 220 drilled for hardwood or
240 517 220 7,32 160 10,1 220 Beechwood laminated
3,18 220 4,51 160 6,24 220 veneer lumber per ETA-
260 517 220 7,32 160 10,1 220 11/0190 Table 1.
3,18 220 4,51 160 6,24 220
280 517 220 7,32 160 10,1 220 %) Pre-drilling &
3,18 220 4,51 160 6,24 220 5 mm 3.5 mm
300 517 220 7,32 160 10,1 220 6 mm 4 mm
3,18 220 4,51 160 6,24 220 7 mm 5 mm
320 517 220 7,55 320 10,1 220 8 mm 6 mm
3,18 220 4,65 320 6,24 220 10 mm 7 mm
340 517 220 7,55 320 10,1 220 12 mm 8 mm
3,18 220 4,65 320 6,24 220 14 mm 9 mm
360 517 220 7,55 320 10,1 220
3,18 220 4,65 320 6,24 220 Calculation base
380 517 220 7,55 320 10,5 380 * ETA-11/0190
3,18 220 4,65 320 6,45 380 * EN 1995-1-1:2010-12
400 517 220 7,55 320 10,5 380 o
3,18 220 4,65 320 6,45 380 The exceptions listed in key
517 220 7,55 320 10,5 380 chapter must be taken into
420 3,18 220 4,65 320 6,45 380 consideration.

NOTE: These represent planning aids. The values are to be measured by authorized persons for a specific project.
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v WURTH

SHEAR CAPACITY HARDWOOD /BEECHWOOD LAMINATED VENEER LUMBER /STEEL-WOOD

oy = 0° ASSY PLUS VG COUNTERSUNK

t
l:v,Rk .
> A
Fv,Rk
4~
ASSY plus VG - Shear capacity F, g and Fzq (k;0q = 0,8) with required minimum
screw length | ,;,,
& 6mm < 8mm & 10mm Z 12mm
ty tg = 6mm ts = 8mm ts = 10mm ts = 12mm
F.r Iin F.r Iin F.r Iin F.r Imin
mm kN mm kN mm kN mm kN mm
120 3,36 120 5,18 120
2,06 120 3,19 120
160 3,64 160 5,58 160 7,74 160
2,24 160 3,43 160 4,77 160
200 3,95 200 5,98 200 8,20 200 10,9 200
2,43 200 3,68 200 5,05 200 6,69 200
250 4,27 240 6,38 240 8,88 260 11,5 260 F,r lnin
2,63 240 3,93 240 5,47 260 7,07 260 kN mm
300 4,42 260 6,92 300 9,28 300 12,0 300 Fv,Rk
2,72 260 4,26 300 5,71 300 7,41 300 Fv,Rd
150 4,42 260 7,22 330 9,96 360 12,0 300
2,72 260 4,45 330 6,13 360 7,41 300
400 4,42 260 7,73 380 10,4 400 13,1 380
2,72 260 4,75 380 6,41 400 8,08 380 General information
450 4,42 260 8,23 430 10,8 430 13,1 380 ASSY screws are fo be pre-
2,72 260 5,06 430 6,62 430 8,08 380 drilled for hardwood or
500 4,42 260 8,33 480 11,2 480 14,5 480 Beechwood laminated
2,72 260 5,13 480 6,90 480 8,92 480 veneer lumber per ETA-
550 4,42 260 8,33 480 11,8 530 14,5 480 11/0190 Table 1.
2,72 260 5,13 480 7,25 530 8,92 480
600 4,42 260 8,33 480 12,4 600 16,1 600 7] Pre-drilling @
2,72 260 5,13 480 7,61 600 9,93 600 5 mm 3.5mm
s50 1442|260 833 480 124|600 16,1 600 6mm |4 mm
2,72 260 5,13 480 7,61 600 9,93 600 7 mm 5mm
700 442 [260 833 480 124|600 16,1 600 8mm |6 mm
2,72 260 5,13 480 7,61 600 9,93 600 10mm |7 mm
750|442 [260 833 480 124|600 16,1 600 12mm |8 mm
2,72 260 5,13 480 7,61 600 9,93 600 14mm |9 mm
oo 442 [260 833 480 124|600 16,1 600
2,72 260 5,13 480 7,61 600 9,93 600 Calculation base

o ETA-11/0190
o EN 1995.1-1:2010-12

The exceptions listed in key
chapter must be taken into

consideration.

NOTE: These represent planning aids. The values are to be measured by authorized persons for a specific project.
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WITHDRAWAL CAPACITYHARDWOOD /BEECHWOOD LVL/STEEL-WOOD
oy =90° ASSY 3.0 + ASSY 3.0 ZINI

ASSY 3.0 - Withdrawal capacity F,, g and F,, 4 (kpoq = 0,8) with required minimum

screw length | ,;,,

v WURTH

NOTE: These represent planning aids. The values are to be measured by authorized persons for a specific project.

20.07.2017 Hardwood-Beechwood laminated veneer lumber

& 5mm & 6mm & 7mm <& 8mm <& 10mm
ty ts = Smm ts = 6mm ts = 7mm ts = 8mm ts = 10mm
Fux,k Fux,k Fux,k Imin Fax,R Imin F<:x,R Imin F<:x,R Imin
mm kN mm kN mm kN mm kN mm kN mm
40 2,73 45 2,51 40
1,68 45 1,55 40
50 2,92 55 3,35 50
1,79 55 2,06 50
50 3,37 60 3,88 60
2,07 60 2,39 60
80 3,83 70 5,24 80 6,11 80 6,68 80 7,59 80 Foxr  |lmin
2,35 70 3,22 80 3,76 80 411 80 4,67 80 kN mm
100 |[474 100 6,29 100 7,33 100 8,02 100 9,11 100 Fax,Rk
2,92 100 3,87 100 4,51 100 4,93 100 5,61 100 Fax,Rd
120|365 120 7,33 110 8,56 120 10,7 120 12,15 [120
3,48 120 4,51 110 5,27 120 6,58 120 7,48 120
a0 [365 120 7,33 110 8,56 120 10,7 120 12,15 [120
3,48 120 4,51 110 5,27 120 6,58 120 7,48 120 General information
160 [2:65 120 7,33 110 10,4 160 10,7 120 1519 [160 ASSY screws are fo be pre-
3,48 120 4,51 110 6,39 160 6,58 120 9,34 160 drilled for hardwood or
180 |2:65 120 7,33 110 10,4 160 10,7 120 1519 [160 Beechwood laminated
3,48 120 4,51 110 6,39 160 6,58 120 9,34 160 veneer lumber per ETA-
200 5,65 120 7,33 110 10,4 160 10,7 120 1519 160 11/0190 Table 1.
3,48 120 4,51 110 6,39 160 6,58 120 9,34 160
220 |265 120 7,33 110 10,4 160 13,4 220 1519 [160 @ Pre-drilling @
3,48 120 4,51 110 6,39 160 8,22 220 9,34 160 5mm  [3.5mm
20  |285 120 7,33 110 10,4 160 13,4 220 1519 [160 6mm |4 mm
3,48 120 4,51 110 6,39 160 8,22 220 9,34 160 7mm |5 mm
260 |2:85 120 7,33 110 10,4 160 13,4 220 1519 [160 8mm |6 mm
3,48 120 4,51 110 6,39 160 8,22 220 9,34 160 10mm |7 mm
280  |265 120 7,33 110 10,4 160 13,4 220 1519 [160 12mm |8 mm
3,48 120 4,51 110 6,39 160 8,22 220 9,34 160 14mm |9 mm
300 |265 120 7,33 110 10,4 160 13,4 220 1519 [160
3,48 120 4,51 110 6,39 160 8,22 220 9,34 160 Calculation base
320 [965 120 7,33 110 10,4 160 13,4 220 18,22 [320 * ETA11/0190
3,48 120 4,51 110 6,39 160 8,22 220 11,21 [320 * EN 1995-1-1:2010-12
3q0 |965 120 7,33 110 10,4 160 13,4 220 18,22 [320 S
3,48 120 4,51 110 6,39 160 8,22 220 11,21 [320 The exceptions listed in key
360 |55 120 7,33 110 10,4 160 13,4 [220 18,22 [320 chapter must be faken info
3,48 120 4,51 110 6,39 160 8,22 220 11,21 [320 consideration.
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WITHDRAWAL CAPACITY HARDWOOD /BEECHWOOD LVL/STEEL-WOOD
oy = 90° ASSY 3.0 COMBI

ASSY 3.0 Combi - Withdrawal capacity F,, g and F,, g4 (koq = 0,8) with required minimum

screw length | ,;,,

v WURTH

ch,R Imin

kN mm
Fax,Rk
Fax,Rd

General information

ASSY screws are to be pre-
drilled for hardwood or
Beechwood laminated

veneer lumber per ETA-

11/0190 Table 1.

9] Pre-drilling &
5 mm 3.5 mm

6 mm 4 mm

7 mm 5 mm

8 mm 6 mm

10 mm 7 mm

12 mm 8 mm

14 mm 9 mm

< 8mm < 10mm Z 12mm
ty ts = 8mm ts = 1T0mm ts = 12mm
Fux,k Imin Fux,k Imin Fax,R Imin
mm kN mm kN mm kN mm
80 6,68 80 7,59 80
4,11 80 4,67 80
100 8,02 100 9,11 100 10,93 100
4,93 100 5,61 100 6,73 100
120 10,7 120 12,15 120 14,58 120
6,58 120 7,48 120 8,97 120
140 10,7 120 15,19 140 14,58 120
6,58 120 9,34 140 8,97 120
160 10,7 120 15,19 140 18,22 160
6,58 120 9,34 140 11,21 160
180 10,7 120 15,19 140 18,22 160
6,58 120 9,34 140 11,21 160
200 10,7 120 15,19 140 18,22 160
6,58 120 9,34 140 11,21 160
220 13,4 220 15,19 140 21,87 |220
8,22 220 9,34 140 13,46 220
240 13,4 220 15,19 140 21,87 |220
8,22 220 9,34 140 13,46 220
260 13,4 220 15,19 140 21,87 |220
8,22 220 9,34 140 13,46 220
280 13,4 220 15,19 140 21,87 |220
8,22 220 9,34 140 13,46 220
300 13,4 220 1519 140 21,87 |220
8,22 220 9,34 140 13,46 220
320 13,4 220 18,22 320 21,87 |220
8,22 220 11,21 320 13,46 220
340 13,4 220 18,22 320 21,87 |220
8,22 220 11,21 320 13,46 220
360 13,4 220 18,22 320 21,87 |220
8,22 220 11,21 320 13,46 220
180 13,4 220 18,22 320 26,42 380
8,22 220 11,21 320 16,26 ]380
400 13,4 220 18,22 320 26,42 380
8,22 220 11,21 320 16,26 ]380
420 13,4 220 18,22 320 26,42 380
8,22 220 11,21 320 16,26 380

NOTE: These represent planning aids. The values are to be measured by authorized persons for a specific project.

20.07.2017 Hardwood-Beechwood laminated veneer lumber

Calculation base
o ETA-11/0190
e EN 1995-1-1:2010-12

The exceptions listed in key
chapter must be taken into

consideration.

57 of 64



ww WURTH

WITHDRAWAL CAPACITY HARDWOOD /BEECHWOOD LVL/STEEL-WOOD
oy =90° ASSY PLUS VG COUNTERSUNK

ASSY plus VG - Withdrawal capacity F,, pi and Fq, rq (kpoq = 0,8) with required minimum screw

length | ;;,
< 6mm < 8mm & 10mm Z 12mm
ty tg = 6mm ts = 8mm ts = 10mm ts = 12mm
Fux,k Imin Fux,k Imin Fax,R Imin F<:x,R Imin
mm kN mm kN mm kN mm kN mm
80 7,02 80
4,32 80
9,12 100
100 5,61 100
120 11,0 120 13,5 120 14,7 120 17,1 120
6,90 120 8,31 120 9,06 120 10,5 120
140 11,0 120 16,2 140 17,8 140 20,8 140 Foxr Lnin
7,93 140 9,95 140 10,9 140 12,8 140 kN mm
160 11,0 120 18,8 160 20,8 160 24,4 160 Fax,Rk
8,46 160 11,6 160 12,8 160 15,0 160 Fax,Rd
180 11,0 120 20,0 180 23,8 180 28,1 180
8,46 160 13,2 180 14,7 180 17,3 180
200 11,0 120 20,0 180 26,9 200 31,7 200
8,46 160 14,9 200 16,5 200 19,5 200 General information
220 11,0 120 20,0 180 29,9 220 35,4 220 ASSY screws are fo be pre-
8,46 160 15,4 220 18,4 220 21,8 220 drilled for hardwood or
240 11,0 120 20,0 180 32,0 240 39,0 240 Beechwood laminated
8,46 160 15,4 220 20,3 240 24,0 240 veneer lumber per ETA-
260 11,0 120 20,0 180 32,0 240 39,9 260 11/0190 Table 1.
8,46 160 15,4 220 22,1 260 24,6 260
280 11,0 120 20,0 180 32,0 240 43,6 280 %] Pre-drilling &
8,46 160 15,4 220 24,0 280 26,8 280 5 mm 3.5 mm
300 11,0 120 20,0 180 32,0 240 45,0 300 6 mm 4 mm
8,46 160 15,4 220 24,6 300 29,0 300 7 mm 5mm
320 11,0 120 20,0 180 32,0 240 45,0 300 8 mm 6 mm
8,46 160 15,4 220 24,6 300 29,0 300 10mm |7 mm
340 11,0 120 20,0 180 32,0 240 45,0 300 12mm |8 mm
8,46 160 15,4 220 24,6 300 29,0 300 14mm |9 mm
360 11,0 120 20,0 180 32,0 240 45,0 300
8,46 160 15,4 220 24,6 300 29,0 300 Calculation base
180 11,0 120 20,0 180 32,0 240 45,0 300 * ETA-11/0190
8,46 160 15,4 220 24,6 300 34,6 380 * EN 1995-1-1:2010-12

The exceptions listed in key
chapter must be taken into

consideration.

NOTE: These represent planning aids. The values are to be measured by authorized persons for a specific project.
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WITHDRAWAL CAPACITY HARDWOOD /BEECHWOOD LVL/STEEL-WOOD
o, =0° ASSY 3.0 + ASSY 3.0 ZINI

ASSY 3.0 - Withdrawal capacity F,, g and F,, 4 (kpoq = 0,8) with required minimum

screw length | ,;,,

v WURTH

NOTE: These represent planning aids. The values are to be measured by authorized persons for a specific project.

20.07.2017 Hardwood-Beechwood laminated veneer lumber

& 5mm & 6mm & 7mm <& 8mm <& 10mm
ty ts = 5mm ts = 6mm ts = 7mm ts = 8mm ts = 10mm
Fux,k Fux,k Fux,k Imin Fax,R Imin F<:x,R Imin F<:x,R Imin
mm kN mm kN mm kN mm kN mm kN mm
80
100
120
ch,R Imin
140 kN mm
2,20 150 Fax,Rk
160 1,35 150 Fax,Rd
180 2,20 150 3,12 180
1,35 150 1,92 180
200 2,20 150 3,12 180 3,21 200
1,35 150 1,92 180 1,97 200 General information
220 2,20 150 3,12 180 4,01 220 ASSY screws are to be pre-
1,35 150 1,92 180 2,47 220 drilled for hardwood or
240 2,20 150 3,12 180 4,01 220 Beechwood laminated
1,35 150 1,92 180 2,47 220 veneer lumber per ETA-
260 2,20 150 3,12 180 4,01 220 4,56 260 11/0190 Table 1.
1,35 150 1,92 180 2,47 220 2,80 260
280 2,20 150 3,12 180 4,01 220 4,56 260 © Pre-drilling @
1,35 150 1,92 180 2,47 220 2,80 260 S5 mm 3.5 mm
300 2,20 150 3,12 180 4,01 220 4,56 260 6 mm 4 mm
1,35 150 1,92 180 2,47 220 2,80 260 7 mm S mm
320 2,20 150 3,12 180 4,01 220 5,47 320 8 mm 6 mm
1,35 150 1,92 180 2,47 220 3,36 320 10mm 7' mm
340 2,20 150 3,12 180 4,01 220 5,47 320 12mm {8 mm
1,35 150 1,92 180 2,47 220 3,36 320 14mm {9 mm
360 2,20 150 3,12 180 4,01 220 5,47 320
1,35 150 1,92 180 2,47 220 3,36 320 Calculation base
380 2,20 150 3,12 180 4,01 220 5,47 320 * ETA11/0190
1,35 150 1,92 180 2,47 220 3,36 320 * EN 1995-1-1:2010-12
400 2,20 150 3,12 180 4,01 220 5,47 320 S
1,35 150 1,92 180 2,47 220 3,36 320 The exceptions listed in key
420 220  |150 312 [180 401 220 547 1320 chapter must be taken into
1,35 150 1,92 180 2,47 220 3,36 320 consideration.
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WITHDRAWAL CAPACITY HARDWOOD /BEECHWOOD LVL/STEEL-WOOD
o, =0° ASSY 3.0 COMBI

ASSY 3.0 Combi - Withdrawal capacity F,, g and F,, g4 (koq = 0,8) with required minimum

screw length | ,;,,

< 8mm < 10mm < 12mm
ty ts = 8mm ts = 10mm ts = 12mm
Fux,k Imin Fux,k Imin Fax,R Imin
mm kN mm kN mm kN mm
80
100
120
140 ch,R Imin
kN mm
Fax,Rk
160 Fax,Rd
180
3,21 200
200 1,97 200 General information
220 4,01 220 ASSY screws are to be pre-
2,47 220 drilled for hardwood or
240 4,01 220 Beechwood laminated
2,47 220 veneer lumber per ETA-
260 4,01 220 4,56 260 11/0190 Table 1.
2,47 220 2,80 260
280 |40 220 4,56 260 Z Pre-drilling @
2,47 220 2,80 260 5 mm 3.5 mm
300 4,01 220 4,56 260 6,56 300 6 mm 4 mm
2,47 220 2,80 260 4,04 300 7 mm 5 mm
320 4,01 220 5,47 320 6,56 300 8 mm 6 mm
2,47 220 3,36 320 4,04 300 10mm |7 mm
340 4,01 220 5,47 320 6,56 300 12mm |8 mm
2,47 220 3,36 320 4,04 300 T4mm |9 mm
360 4,01 220 5,47 320 6,56 300
2,47 220 3,36 320 4,04 300 Calculation base
380 4,01 220 5,47 320 7,93 380 * ETA-11/0190
2,47 220 3,36 320 4,88 380 * EN 1995-1-1:2010-12
400 4,01 220 5,47 320 7,93 380 o
2,47 220 3,36 320 4,88 380 The exceptions listed in key
4,01 220 5,47 320 7,93 380 chapter must be taken into
420 2,47 220 3,36 320 4,88 380 consideration.

NOTE: These represent planning aids. The values are to be measured by authorized persons for a specific project.
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WITHDRAWAL CAPACITY HARDWOOD /BEECHWOOD LVL/STEEL-WOOD
oy = 0° ASSY PLUS VG COUNTERSUNK

ASSY plus VG - Withdrawal capacity F,, pi and Fq, rq (kpoq = 0,8) with required minimum screw

ax,

length | ;;,
< 6mm < 8mm < 10mm Z 12mm
ty ts = 6mm ts = 8mm ts = 10mm ts = 12mm
Fux,k Imin Fux,k Imin Fax,R Imin F<:x,R Imin
mm kN mm kN mm kN mm kN mm
120
4,50 160
160 2,77 160
200 5,75 200 7,26 200
3,54 200 4,47 200
250 7,01 240 8,86 240 10,8 260 Foxr lnin
4,31 240 5,45 240 6,64 260 kN mm
300 7,64 260 11,0 300 12,4 300 14,2 300 Fax,Rk
4,70 260 6,78 300 7,63 300 8,71 300 Fax,Rd
150 7,64 260 12,2 330 15,1 360 14,2 300
4,70 260 7,52 330 9,31 360 8,71 300
400 7,64 260 14,2 380 16,9 400 18,5 380
4,70 260 8,76 380 10,4 400 11,4 380 General information
450 7,64 260 16,2 430 18,3 430 18,5 380 ASSY screws are fo be pre-
4,70 260 9,99 430 11,3 430 11,4 380 drilled for hardwood or
500 7,64 260 17,8 480 20,1 480 24,0 480 Beechwood laminated
4,70 260 11,0 480 12,4 480 14,8 480 veneer lumber per ETA-
550 7,64 260 19,8 530 22,4 530 24,0 480 11/0190 Table 1.
4,70 260 12,2 530 13,8 530 14,8 480
600 7,64 260 20,0 580 25,6 600 30,6 600 7 Pre-drilling @
4,70 260 13,4 580 15,8 600 18,8 600 5 mm 3.5 mm
650 7,64 260 20,0 580 27,9 650 30,6 600 6 mm 4 mm
4,70 260 13,4 580 17,2 650 18,8 600 7 mm 5 mm
700 7,64 260 20,0 580 30,2 700 30,6 600 8 mm 6 mm
4,70 260 13,4 580 18,6 700 18,8 600 10mm |7 mm
750 7,64 260 20,0 580 32,0 750 30,6 600 12mm |8 mm
4,70 260 13,4 580 20,0 750 18,8 600 14mm |9 mm
800 7,64 260 20,0 580 32,0 750 30,6 600
4,70 260 13,4 580 21,4 800 18,8 600 Calculation base
¢ ETA-11/0190

e EN 1995-1-1:2010-12

The exceptions listed in key
chapter must be taken into

consideration.

NOTE: These represent planning aids. The values are to be measured by authorized persons for a specific project.
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LAP SHEAR HARDWOOD /BEECHWOOD LAMINATED VENEER LUMBER /STEEL-WOOD

oo =45° ASSY PLUS VG COUNTERSUNK HEAD

t
Fv,Rk '
Ak
I:v,Rk
4~
ASSY plus VG - Lap shear capacity F, g and F, g4 (k04 = 0,8 and yy =1,3) with required
minimum screw length | ;;,
< 6mm < 8mm < 10mm Z 12mm
ty tg = 12mm ts = 14mm ts = 18mm ts = 20mm
Fv,R Imin Fv,R Imin Fv,R Imin Fv,R Imin
mm kN mm kN mm kN mm kN mm
60 511 80
3,15 80
80 7,78 120 10,18 120 11,2 120 13,27 120
4,97 120 6,26 120 6,91 120 8,16 120
100 7,78 120 12,07 140 13,4 140 15,84 140
5,88 140 7,43 140 8,23 140 9,75 140
120 |278 [120 1414 180 177|180 ]21,00 [180 For lin
5,98 160 9,75 180 10,9 180 12,92 180 kN mm
140 7,78 120 14,14 180 19,8 200 23,58 |200 Fv,Rk
5,98 160 10,88 200 12,2 200 14,51 200 Fv,Rd
160 7,78 120 14,14 180 22,6 240 28,73 240
5,98 160 10,88 200 14,8 240 17,68 240
180 7,78 120 14,14 180 22,6 240 31,31 260
5,98 160 10,88 200 16,2 260 19,27 |260 General information
200 1278120 [1414 [iso  [226 [240 [31,82 [280 ASSY screws are fo be pre-
5,98 160 10,88 200 17,4 280 20,85 |280 drilled for hardwood or
220 7,78 120 14,14 180 22,6 240 31,82 280 Beechwood laminated
5,98 160 10,88 200 17,4 280 22,44 300 veneer lumber per ETA-
240 7,78 120 14,14 180 22,6 240 31,82 280 11/0190 Table 1.
5,98 160 10,88 |200 17,4 280 22,44 |300
260 7,78 120 14,14 180 22,6 240 31,82 280 %] Pre-drilling &
5,98 160 10,88 |200 17,4 280 24,48 |380 5mm 3.5mm
280 7,78 120 14,14 180 22,6 240 31,82 280 6 mm 4 mm
5,98 160 10,88 [200 17,4 280 24,48 |380 7 mm 5 mm
300 7,78 120 14,14 180 22,6 240 31,82 280 8 mm 6 mm
5,98 160 10,88 [200 17,4 280 24,48 |380 10mm |7 mm
320 7,78 120 14,14 180 22,6 240 31,82 280 12 mm 8 mm
5,98 160 10,88 [200 17,4 280 24,48 |380 14mm |9 mm
340 7,78 120 14,14 180 22,6 240 31,82 280
5,98 160 10,88 [200 17,4 280 24,48 |380 Calculation base
360 7,78 120 14,14 180 22,6 240 31,82 280 ¢ ETA-11/0190
5,98 160 10,88 [200 17,4 280 24,48 |380 ¢ EN 1995-1-1:2010-12

NOTE: The value for shear capacity F, can be multiplied by 1.25 if friction between the two components is to be

estimated. In the case of connections using multiple screws, the effective number of screws n per DIN EN 1995-1-1

(8.17) and/or ETA-11/0190 A.1.3.1 must be adhered to.

NOTE: These represent planning aids. The values are to be measured by authorized persons for a specific project.
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LAP SHEAR HARDWOOD /BEECHWOOD LAMINATED VENEER LUMBER /STEEL-WOOD

oo =45° ASSY PLUS VG COUNTERSUNK + ANGLE PLATE

t
Fv,Rk
= Ak
ASSY plus VG - Lap shear capacity F, g and F, g4 (k04 = 0,8 and yy =1,3) with required
minimum screw length | ;;,
< 6mm < 8mm < 10mm Z 12mm
' ts min = 3MmM ts,min = 4mm ts,min = MM ts,min = 6MM
2 ts, max = 6MmM b, max = 15mm  |t5 o, =2Tmm  |t5 0 = 25mm
Fv,R Imin Fv,R Imin Fv,R Imin Fv,R Imin
mm kN mm kN mm kN mm kN mm
60 4,18 80
2,57 80
80 714 120 8,13 120 7,87 120 8,36 120
4,39 120 5,01 120 4,84 120 514 120
100 7,78 140 10,0 140 10,0 140 13,5 160
5,31 140 6,17 140 6,17 140 8,31 160
120 7,78 140 13,8 180 14,3 180 16,1 180 F,r linin
5,98 160 8,49 180 8,81 180 9,90 180 kN mm
140 7,78 140 14,1 200 16,5 200 18,7 200 Fv,Rk
5,98 160 9,66 200 10,1 200 11,5 200 Fv,Rd
160 7,78 140 14,1 200 20,8 240 23,8 240
5,98 160 10,8 220 12,8 240 14,7 240
180 7,78 140 14,1 200 22,6 260 26,4 260
5,98 160 10,9 240 14,1 260 16,2 260 General information
200 7,78 140 14,1 200 22,6 260 31,5 300 ASSY screws are to be pre-
5,98 160 10,9 240 16,7 300 19,4 300 drilled for hardwood or
220 7.78 140 14,1 200 22,6 260 31,5 300 Beechwood laminated
5,98 160 10,9 240 17,4 320 19,4 300 veneer lumber per ETA-
240 7,78 140 14,1 200 22,6 260 31,5 300 11/0190 Table 1.
5,98 160 10,9 240 17,4 320 19,4 300
260 7,78 140 14,1 200 22,6 260 31,8 380 %] Pre-drilling @
5,98 160 10,9 240 17,4 320 24,5 380 5 mm 3.5 mm
280 7,78 140 14,1 200 22,6 260 31,8 380 6 mm 4 mm
5,98 160 10,9 240 17,4 320 24,5 380 7 mm 5 mm
300 7,78 140 14,1 200 22,6 260 31,8 380 8 mm 6 mm
5,98 160 10,9 240 17,4 320 24,5 380 10mm |7 mm
320 7,78 140 14,1 200 22,6 260 31,8 380 12mm |8 mm
5,98 160 10,9 240 17,4 320 24,5 380 14mm |9 mm
340 7,78 140 14,1 200 22,6 260 31,8 380 )
5,98 160 10,9 240 17,4 320 24,5 380 Calculation base
360 7,78 140 14,1 200 22,6 260 31,8 380 * ETA-11/0190
5,98 160 10,9 240 17,4 320 24,5 380 * EN 1995-1-1:2010-12

NOTE: The value for shear capacity F, can be multiplied by 1.25 if friction between the two components is to be
The exceptions listed in key
estimated. In the case of connections using multiple screws, the effective number of screws n per DIN EN 1995-1-1 h .

e chapter must be taken into

(8.17) and/or ETA-11/0190 A.1.3.1 must be adhered to. consideration.

NOTE: These represent planning aids. The values are to be measured by authorized persons for a specific project.
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