MAIN/SECONDARY BEAM CONNECTION
WITH ASSY®PLUS VG SCREWS

CONNECTS THE WOOD -
SIMPLY AND IDEAL
WHERE THE JOIN IS
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USING THE TABLE VALUES - EXAMPLE

Boundary conditi

System:

Main beam:

Secondary beam:

Basis for calculation:

Design force:

ons

Main-secondary beam connection, without fire consideration

b/h =160/ 200mm laminated wood, strength class GL 24h in accordance with EN 14080
(o4 = 385 kg/m°)

b/h =120/ 200mm laminated wood, strength class GL 24h in accordance with EN 14080
(o = 385 kg/m°)

ECS5 or DIN EN 1995-1-1:2010-12 and national German application document
DIN 20000-6:2012-06; ETA-11/0190 ASSY wood screws.

6.8 kN

n Paare

Ansicht

hHT
i
—t

Draufsicht

Selected: Wiirth ASSY plus FT @8x220 mm (full thread + drill bit)

d i m by hyr byr hyy IelI] Fo.ric IFv,nd
mm mm mm mm mm mm mm mm kN | %Y
8 220 78 60 156 78 156 99,4 2= Zl c
13,35 8,22 GL24h
14,01 8,62 C24
8 240 a5 40 170 a5 170 112,53 : .
15,12 2,30 GL24h
8 260 92 60 184 92 184 122,5 I5.25 .58 2
16,45 [10,12 |GL24h k4
N
8 280 99 60 198 99 198 132,5 16,49 10.15 c24 E
17,80 10,95 Gl24h H
T
8 300 106 60 212 106 212 142,5 U774 L0-51) Sy £
19,14 [11,78  [Gl24h 3
19,60 12,06 C24 Q
8 330 17 40 233 17 233 157,35
21,15 13,02 GL24h

I zur Bemessung mafgebende Gewindelange

Proof

Fv, Rd =

Fv,Ed =

'r]=

8,2 kN
6,8 kN
n= F v,Ed
0,829 <1.0 Fy ra

NOTE: These are planning aids. These values must be measured by authorized persons for each project.
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KEY FOR MAIN-SECONDARY BEAM CONNECTION

Key

Ansicht

I m I m I )\{jﬂ, } m I m I )\{?})
/ /
by | | byr |
Draufsicht Draufsicht
& ] 5
B 2
K = 321
© m&
Fre Characteristic load bearing capacity of the connection
Fed Design value of the load bearing capacity of the connection for kg = 0.8 and ,y = 1.3
Frd Nominal diameter / outer thread diameter of screw
Frd Screw length
Fra Mounting dimension
Frd Minimum width of the secondary beam
Frd Minimum height of the secondary beam
Frd Minimum width of the main beam
Fra Minimum height of the main beam

NOTE: These are planning aids. These values must be measured by authorized persons for each project.
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KEY FOR MAIN-SECONDARY BEAM CONNECTION

F. ri F, rd
kN kN
|C24 softwood 8,93 5,49
GI24h laminated wood 9,64 5,93
11,97 7,37 5
12,92 7,95 9
15,53 9,56 g_
16,76 10,31 T
17,35 10,68 _g
18,72 11,52 [
18,92 11,64
20,42 12,57

Notes

* Load-bearing capacities apply for a characteristic Bulk density p, = 350 kg/m? / 385 kg/m3.

Bases for calculation
DIN EN 1995-1-1:2010-12

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

ETA-11/0190
EN 14081-1
EN 14080
EN 338

Design and construction of timber structures - Common

rules and rules for timber constructions

National Annex - Nationally determined parameters
Application of construction products in structures - Part é:
Doweltype fasteners and connectors

Wiirth self-tapping screws for use in timber constructions
Timber structures - General requirements

Laminated wood for load bearing purposes, strength classes

Construction wood for load bearing purposes, strength classes

NOTE: These are planning aids. These values must be measured by authorized persons for each project.
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Boundary conditions
System:

Main beam:

Secondary beam:

Basis for calculation:

Design force:

=] ==
DETERMINING VALUES, MAIN BEAM CLAMPED IN PLACE, WITHOUT FIRE

Main-secondary beam connection, without fire consideration

b/h =160/ 200mm laminated wood, strength class GL 24h in accordance with EN14080
(o = 385 kg/m°)

b/h =120/ 200mm laminated wood, strength class GL 24h in accordance with EN 14080
(o = 385 kg/m°)

ECS5 or DIN EN 1995-1-1:2010-12 and national German application document
DIN 20000-6:2012-06; ETA 11/0190 ASSY wood screws.

Foea = 6,8 kN

by

hy

n Paare Ansicht *\T
| m ; m | (523

Draufsicht

Wiirth ASSY® plus VG @8x220mm (full thread + drill bit)

d= 8 mm
d,= 10 mm

dq; = 5 mm
foxk = 11 N/mm?
Fiensk = 20000 N

m = 80 mm

n= 2 Piece

NOTE: These are planning aids. These values must be measured by authorized persons for each project.
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Axial and edge clearances

Minimum distances in accordance with ETA-11/0190

=] ==
DETERMINING VALUES, MAIN BEAM CLAMPED IN PLACE, WITHOUT FIRE

Edge spacings for calculation

a; = 40 mm
a, = 20 mm aje= 40 mm
Qe = 40 mm age = 24 mm
dyc = 24 mm
Derivation |
Aic = 4010 mm allc =5xd
h, = 7.5 mm “Head height"
= 220 mm “Screw length"
lef,2= 1 ]3/] mm lef‘z = al’c X \/E X 2
lef = 99:4 mm lef =] — h'k - lef,Z
l m m b
2,
[
| |
- N —

az2c

o
4 e

alc

NOTE: These are planning aids. These values must be measured by authorized persons for each project.

11.02.2019 Design aid for main-secondary beam connection with softwood

Page 7



=] ==
DETERMINING VALUES, MAIN BEAM CLAMPED IN PLACE, WITHOUT FIRE

Pull-out strength or push in strength

o= 45 ° “Angle between screw axis and direction of grain”

kox = 1,00 Factor [A.1.3.1]

freadk = 13 N/mm?2 “Head pullthrough parameter [A.1.3.2]"

fonsk = 20000 N “Characteristic tensile strength [Annex 1 Table 1.1]"

lef = 99,40  mm “Effective thread length in wood minus head height”
= P \*8

ch,Rk,] - 9440 N = kax X fax,k X d X lef X (ﬁ)

Faxpd1 = 5809 N Knod = 0.8; ;= 1.3

FaxRi2 = 20000 N “Characteristic tensile strength [Annex 1 Table 1.1]"

Foxrdz = 15385 N va=13

* Head pullthrough is not taken into account with full thread screws and sufficient thread length in component 1

Bending the screw

Ch Haupt = 100,10 N/mm? 90° + a
ChNeber™ 7508  N/mm2 cn = (0194 0,012 X d) * pie X | —7555=
Chmin= 75,08 N,/mm?2 a. = Angle between screw axis and direction of grain
4 nXxd 4
|, = 30,68 mm “Moment of inertia" Is = 1
E,= 210000 N/mm? “E-module” 64
Nii = 21993 N Nyijx =/ cn X Es X 15
dy?
N = 19635 N Nppie =1 X ==X fy i
;N Lk
= 1, = |[P2<
M 0,94 k Neir
k= 113 k=0,5x[1+0,49 x (A — 0,2) + 4]
) 1
.= 0,573 ke =——F———
C ok JEE A2
Npl,d = 17850 N
Fax,rd,3 = 10220 N Faxra3 = Npia X ke
Fux,Rd = 5809 N Fax,Rd = Min{Fax,Rd,l; Fax,Rd,Z; Fax,Rd,3}
FV,Rd = 82‘6 N FU,Rd = Fax,Rd XnX Sln(45) (] 0)
Proof n= Fyka
n= 0,83 <1.0 Fv,Rd

NOTE: These are planning aids. These values must be measured by authorized persons for each project.
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DETERMINING VALUES, MAIN BEAM CLAMPED IN PLACE, WITHOUT FIRE

For connections with hinged main beams, the equation (1.0) may only be applied, if the condition (1.1) is satisfied.

Fyra = Fax ra X 1 X sin(45)

h
= t -1
* an (2 X Z)

Determining the minimum widths of the secondary beam

ap.= 3xd

A pair of screws:

Two pairs of screws:

bnr =

(1.0)

(1.1)

bNT= 02,(: +1.5 Xd + GQ,C

gy +5xd+ 1.5xd+a,,

b= azc t4xd+ 1.5xd+a,,

‘M“m‘\, d ‘
%‘N{. . ‘
| _"“%’ﬁ _|
h o ‘m"
i~ !

@6 mm 28 mm 10 mm |@12 mm
45 mm 60 mm 75 mm 90 mm
75 mm 100 mm 125 mm 150 mm
69 mm 92 mm 115 mm 138 mm

*In the case that the screw is so long that the gap of 7 x d to the edge of the main beam is maintained in accordance with

DIN EN 1995-1-1, the gap a, can be applied in accordance with the standard for predrilled holes, by doing this, the value a, is reduced

to 4 x d compared with the origina

15 xd.

Edge distances in accordance with DIN EN 1995-1-1

a,= (4xcosa) xd=4xd
Ayt =

Edge distances apply for predrilled
holes

>2Xay xV2

N| ~

[>4xV2x7x%xd

1>28x%xV2xd

NOTE: These are planning aids. These values must be measured by authorized persons for each project.
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MAIN-SECONDARY BEAM, MAIN BEAM CLAMPED IN PLACE, WITHOUT FIRE

Load-bearing capacities for a main-secondary beam connection with a pair of screws
Wiirth ASSY® plus VG @6 mm in NKL 1 and 2

n Paare

Ansicht Ansicht
m . m éx’?:, m ., m é\?g

~

byr ' byr
Dra_ufsmhl Drﬂﬂsicht
=k _2E.

d 4 m by hnr byur hyy Iefl : Fv,Rk Fv, Rd
mm mm mm mm mm mm mm mm kN kN

4,4 2 24
6 140 60 45 109 59 109 46,0 A48 73 <

4,82 2,96 GlL24h

6,42 3,95 C24 .
6 160 60 45 123 67 123 65,8 . - )

6,92 4,26 GlL24h 2

8,32 5,12 C24 2
6 180 64 45 137 74 137 85,3 : : a.

8,98 5,53 GlL24h 'g

0

6 200 71 45 151 81 151 a9 P22 72 1c2d £

10,04 6,18 GlL24h

10,10 6,22 C24
6 220 78 45 166 90 166 104,9 . .

10,90 6,71 GlL24h

" For measuring crucial thread length

Notes:

* Lload-bearing capacities apply for a characteristic bulk density of p, = 350 kg/m3 / 385 kg/m?3

* All screws must be screwed in, head up, flush with the surface.

* The screws can be predrilled in accordance with ETA-11/0190 table 1.

* The upper edges of the main beam and secondary beam are fitted flush to each other.

* The main beam must be stored in a torsion-resistant position. Additional torque from the eccentricity of the connection,
as well as cross section weaknesses due to the means of connection must be considered when verifying components.

* The minimum distances of the screws must be maintained in accordance with ETA-11/0190.

NOTE: These are planning aids. These values must be measured by authorized persons for each project.
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Wiirth ASSY® plus Vg @6 mm in NKL 1 and 2

=] ==
MAIN-SECONDARY BEAM, MAIN BEAM CLAMPED IN PLACE, WITHOUT FIRE

Load-bearing capacities for a main-secondary beam connection with two pairs of screws

n Paare
Ansicht " " ;\%—?‘o Ansicht " " ;x?‘o
A-S D=
byt byt
A A
Dra_ufsuchl Drﬂﬂ‘suchl
d 4 m by hnr byur hyy Iefl : Fv,Rk Fv, Rd
mm mm mm mm mm mm mm mm kN kN
8,93 5,49 C24
o) 140 60 75 109 59 109 46,0
9,64 5,93 GL24h
11,97 7,37 C24 .
6 160 60 75 123 67 123 65,8 2
12,92 7,95 GL24h _9
1 24 2
6 180 64 75 137 74 137 85,3 353 19,56 < o
16,76 10,31 GL24h -g
o
17,35 10,68 C24
6 200 71 75 151 81 151 94,9 -E
18,72 11,52 GL24h
18,92 11,64 C24
6 220 78 75 166 Q0 166 104,9 -
20,42 12,57 GL24h

" For measuring crucial thread length

Notes:

* Load-bearing capacities apply for a characteristic bulk density of p, = 350 kg/m? / 385 kg/m3

* All screws must be screwed in, head up, flush with the surface.

* The screws can be predrilled in accordance with ETA-11/0190 table 1.

* The upper edges of the main beam and secondary beam are fitted flush to each other.

* The main beam must be stored in a torsion-resistant position. Additional torque from the eccentricity of the connection,

as well as cross section weaknesses due to the means of connection must be considered when verifying components.

* The minimum distances of the screws must be maintained in accordance with ETA-11/0190.

NOTE: These are planning aids. These values must be measured by authorized persons for each project.
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MAIN-SECONDARY BEAM, MAIN BEAM CLAMPED IN PLACE, WITHOUT FIRE

Load-bearing capacities for a main-secondary beam connection with a pair of screws
Wiirth ASSY® plus VG @8 mm in NKL 1 and 2

n Paare Ansicht
m_,m sx’?‘ﬂ
F 4
by Vs v.Ed ‘ -
- . 4 g F=
\ ~, v
hy
byr

Draufsicht

M ]

d ¢ m bnr hyr byur hyr lot' : Fy ri Fy rd

mm mm mm mm mm mm mm mm kN kN

o o o o Jies oo fise s EEZE—CL

T o N O I GO LR LNCCS v o v

8 260 92 60 194 102 194 122,5 }Z:jg ?5?2 éf;zlh =§-

8 280 99 60 208 109 208 132,5 }?:gg }8:;2 (C;ng,h -§
2

8 300 106 60 222 116 222 142,5 }Zﬁj :?;;; g%;Ah =

I o L L L N O o e e

L O O T O L e o e e

L L T T e e e

8 480 170 60 349 180 349 232,5 ;j:gj :j:;tg g%;Ah E

I I o e e e e e

6 [swo Jeos  Jeo a0 Jais oo s (BEAd 2L

" For measuring crucial thread length

Notes:

* Load-bearing capacities apply for a characteristic bulk density of p, = 350 kg/m? / 385 kg/m3

* All screws must be screwed in, head up, flush with the surface.

* The screws can be predrilled in accordance with ETA-11/0190 table 1.

* The upper edges of the main beam and secondary beam are fitted flush to each other.

* The main beam must be stored in a torsion-resistant position. Additional torque from the eccentricity of the connection,
as well as cross section weaknesses due to the means of connection must be considered when verifying components.

* The minimum distances of the screws must be maintained in accordance with ETA-11/0190.

NOTE: These are planning aids. These values must be measured by authorized persons for each project.
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MAIN-SECONDARY BEAM, MAIN BEAM CLAMPED IN PLACE, WITHOUT FIRE

Load-bearing capacities for a main-secondary beam connection with two pairs of screws
Wiirth ASSY® plus VG @8 mm in NKL 1 and 2

by P —
hy

Ansicht

n Paare

'y

hHT
T
+—

Draufsicht

ol oa

d ¢ m bnr hyr byur hyr lot' : Fy ri Fy rd

mm mm mm mm mm mm mm mm kN kN

o |0 o oo fies oo e lesa  B—iAZ0 2

s pao s oo e fes  Jiso  nzs g poSiiei—

8 260 92 100 194 102 194 122,5 gg:go } gjg; g; T %.

8 280 99 100 208 109 208 132,5 gg:g] ;gijj (C;fith '§
9

8 300 106 100 222 116 222 142,5 22171 g?jgg gf; T =

L N R A S

L T e

o Jwo |2 2 e e e fops S 2087 e

T N N O o AL O i -~ 7w 7w

I L I e o e o

8 580 [205 |92 420 215|420 (2825 ﬁgg i?ZZ o

" For measuring crucial thread length

Notes:

* Load-bearing capacities apply for a characteristic bulk density of p, = 350 kg/m? / 385 kg/m3

* All screws must be screwed in, head up, flush with the surface.

* The screws can be predrilled in accordance with ETA-11/0190 table 1.

* The upper edges of the main beam and secondary beam are fitted flush to each other.

* The main beam must be stored in a torsion-resistant position. Additional torque from the eccentricity of the connection,
as well as cross section weaknesses due to the means of connection must be considered when verifying components.

* The minimum distances of the screws must be maintained in accordance with ETA-11/0190.

NOTE: These are planning aids. These values must be measured by authorized persons for each project.
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MAIN-SECONDARY BEAM, MAIN BEAM CLAMPED IN PLACE, WITHOUT FIRE

Load-bearing capacities for a main-secondary beam connection with a pair of screws
Wiirth ASSY® plus VG @10 mm in NKL 1 and 2

n Paare Ansicht -
oryV e
£ D
) 1 P>
‘ fa
byr '
Drin'sichl
ol
i ]
HT
d 4 m by hyy byr hyy Iefl : Fv,Rk Fv, Rd
mm mm mm mm mm mm mm mm kN kN
12,80 7,88 C24
10 240 100 75 180 95 180 90,6
13,81 8,50 GlL24h
15,63 9,62 C24
10 260 100 75 194 102 194 110,5 : .
16,87 10,38 GL24h
18,47 11,36 C24
10 280 100 75 208 109 208 130,6 . .
19,93 12,26 GL24h
10 300 106 75 22 116 22 142,0 20,08 12,36 c24
21,67 13,34 GL24h
10 320 113 75 236 123 236 152,0 212 g} 28 2 5
23,20 14,28 GL24h _?
22,91 14,10  [c24 2
10 340 120 75 250 130 250 162,0 o
24,73 15,22 GL24h 'g
24,32 14,97 C24 g
10 360 127 75 265 137 265 172,0 =
26,25 16,15 GL24h =
25,74 15,84 24
10 380 134 75 279 144 279 182,0 >.7 28 <
27,78 17,09 GL24h
27,1 16,71 24
10 400 141 75 293 151 293 192,0 AL 67 <
29,30 18,03 GL24h
29,2 18,01 24
10 430 152 75 314 162 314 207,0 2.27 8.0 <
31,59 19,44 GL24h
10 480 170 75 349 180 349 232,0 32,81 20,19 c24
35,41 21,79 GL24h

" For measuring crucial thread length

NOTE: These are planning aids. These values must be measured by authorized persons for each project.
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MAIN-SECONDARY BEAM, MAIN BEAM CLAMPED IN PLACE, WITHOUT FIRE

Load-bearing capacities for a main-secondary beam connection with a pair of screws
Wiirth ASSY® plus VG @10 mm in NKL 1 and 2

P Ansicht
n Paare m .m “\_?;

hHT
G
—t

e
Draufsicht
|
d 4 m by hyy byr hyy Iefl : Fv,Rk Fv, Rd
mm mm mm mm mm mm mm mm kN kN
Thread

10 530 187 75 385 197 385 257 36,3 22,37 C24 eullout |

37,7 23,18 GlL24h
10 580 205 75 420 215 420 282 36,8 22,67 C24

37,7 23,18 GL24h

22 24

10 650 230 75 470 240 470 317 36,8 87 <

37,7 23,18 GL24h -

36,8 22,67 C24 s
10 700 247 75 505 257 505 342 ' ’ @

37,7 23,18 GL24h

36,8 22,67 C24
10 750 265 75 540 275 540 367 - -

37,7 23,18 GL24h

36,8 22,67 C24
10 800 283 75 576 293 576 392 - .

37,7 23,18 GL24h

VEor measuring crucial thread length

Notes:

* Load-bearing capacities apply for a characteristic bulk density of p, = 350 kg/m? / 385 kg/m3
* All screws must be screwed in, head up, flush with the surface.

* The screws can be predrilled in accordance with ETA-11/0190 table 1.

* The upper edges of the main beam and secondary beam are fitted flush to each other.

* The main beam must be stored in a torsion-resistant position. Additional torque from the eccentricity of the connection, as well as cross secti

due to the means of connection must be considered when verifying components.

* The minimum distances of the screws must be maintained in accordance with ETA-11/0190.

NOTE: These are planning aids. These values must be measured by authorized persons for each project.
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MAIN-SECONDARY BEAM, MAIN BEAM CLAMPED IN PLACE, WITHOUT FIRE

Load-bearing capacities for a main-secondary beam connection with two pairs of screws
Wiirth ASSY® plus VG @10 mm in NKL 1 and 2

P Ansicht
n Paare m m ‘\{?

ey

hiy
5
+—1

Draufsicht

’F‘?ﬂ‘
HY
d 4 m by hyy byr hyy Iefl : Fv,Rk Fv, Rd
mm mm mm mm mm mm mm mm kN kN
2 14,71 24
10 240 100 125 180 95 180 91 3,90 24 <
25,80 15,87 GlL24h
10 260 100 125 194 102 194 111 29,18 17,96 c24
31,49 19,38 GL24h
34,45 21,20 C24
10 280 100 125 208 109 208 131 - -
37,18 22,88 GL24h
10 300 106 125 22 116 22 142 37,47 23,06 c24
40,44 24,89 GL24h
10 320 113 125 236 123 236 152 £l ZALE 2 5
43,29 26,64 GL24h 2
42,75 26,31 C24 2
10 340 120 125 250 130 250 162 o
46,14 28,39 GL24h 'g
4 2 24 g
10 360 127 125 265 137 265 172 2,39 7,93 < £
48,99 30,15 GL24h =
4 2 24
10 380 134 125 279 144 279 182 8,03 9,96 <
51,84 31,90 GL24h
1,1 24
10 400 141 115 293 151 293 192 20,67 3118 <
54,68 33,65 GL24h
4 2 24
10 430 152 115 314 162 314 207 4,63 33,6 <
58,96 36,28 GL24h
10 480 170 115 349 180 349 232 61,25 37,69 C24
66,10 40,68 GL24h

" For measuring crucial thread length

NOTE: These are planning aids. These values must be measured by authorized persons for each project.
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MAIN-SECONDARY BEAM, MAIN BEAM CLAMPED IN PLACE, WITHOUT FIRE

Load-bearing capacities for a main-secondary beam connection with two pairs of screws
Wiirth ASSY® plus VG @10 mm in NKL 1 and 2

P Ansicht
n Paare m om ’xis,‘c

hir
N
h
—t

byr
Drijfsichl
«ﬁ%

d 4 m by hyy byy hyy Iefl : Fv,Rk Fv, Rd
mm mm mm mm mm mm mm mm kN kN

67,8 41,74 |co4 Threac
10 530 187 115 385 197 385 257 - - oulbout

70,3 43,26 GL24h
10 580 205 115 420 215 420 282 687 42,29 C24

70,3 43,26 GL24h

42,2 24

10 650 230 115 470 240 470 317 687 29 <

70,3 43,26 GL24h -

68,7 42,29 C24 s
10 700 247 115 505 257 505 342 ' ’ @

70,3 43,26 GL24h

68,7 42,29 C24
10 750 265 115 540 275 540 367 - -

70,3 43,26 GL24h

68,7 42,29 C24
10 800 283 115 576 293 576 392 - .

70,3 43,26 GL24h

VEor measuring crucial thread length

Notes:

* Load-bearing capacities apply for a characteristic bulk density of p, = 350 kg/m? / 385 kg/m3

* All screws must be screwed in, head up, flush with the surface.

* The screws can be predrilled in accordance with ETA-11/0190 table 1.

* The upper edges of the main beam and secondary beam are fitted flush to each other.

* The main beam must be stored in a torsion-resistant position. Additional torque from the eccentricity of the connection,
as well as cross section weaknesses due to the means of connection must be considered when verifying components.

* The minimum distances of the screws must be maintained in accordance with ETA-11/0190.

NOTE: These are planning aids. These values must be measured by authorized persons for each project.
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MAIN-SECONDARY BEAM, MAIN BEAM CLAMPED IN PLACE, WITHOUT FIRE

Load-bearing capacities for a main-secondary beam connection with a pair of screws
Wiirth ASSY® plus VG @12 mm in NKL 1 and 2

Ansicht

n Paare m .m }\?’ pm o m ;\?’

Ansicht

LI
1PE P
byr bur
+—f
Dra_ufsmhl Drffsu:hl
| 4
d 4 m by hyy byr hyy Iefl : Fv,Rk Fv, Rd
mm mm mm mm mm mm mm mm kN kN
12 300 120 90 222 126 222 120,7 20,48 12,60 7 -
22,10 13,60 GlL24h 3
30,61 |18,84 |C24 =
12 380 134 Q0 279 156 279 180,4 - - 3_
33,04 20,33 GL24h <
O
39,10 24,06 C24
12 480 170 90 349 190 349 230,4 - - _GE’
42,20 25,97 GL24h =
49,16 30,25 C24 T
12 600 212 Q0 434 232 434 290,4 - - s
50,25 30,92 GL24h o

" For measuring crucial thread length

Notes:

* Load-bearing capacities apply for a characteristic bulk density of p, 2 350 kg/m? / 385 kg/m3

* All screws must be screwed in, head up, flush with the surface.

* The screws can be predrilled in accordance with ETA-11/0190 table 1.

* The upper edges of the main beam and secondary beam are fitted flush to each other.

* The main beam must be stored in a torsion-resistant position. Additional torque from the eccentricity of the connection,
as well as cross section weaknesses due to the means of connection must be considered when verifying components.

* The minimum distances of the screws must be maintained in accordance with ETA-11/0190.

NOTE: These are planning aids. These values must be measured by authorized persons for each project.
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=] ==
MAIN-SECONDARY BEAM, MAIN BEAM CLAMPED IN PLACE, WITHOUT FIRE

Load-bearing capacities for a main-secondary beam connection with two pairs of screws
Wiirth ASSY® plus VG @12 mm in NKL 1 and 2

Ansicht Ansicht
n Paare m o m )\?’ mom )X?\“
byr bur
+—f +—k
Dra_ufsichl Dra_ufsichl
d 4 m by hnr by hyy Iefl : F, ri F, rd
mm mm mm mm mm mm mm mm kN kN
22 23,52 24
12 300 120 150 222 126 222 120,7 38, 2 € .-
41,25 25,38 GL24h 3
5713 3516  |[c24 =
12 380 134 150 279 156 279 180,4 3_
61,66 37,94 GL24h <
7312  [4500 |C24 o
12 480 170 138 349 190 349 230,4 _:h:,
78,91 48,56 GL24h =
91,74 56,46 C24 'g
12 600 212 138 434 232 434 290,4 o
93,77 57,71 GL24h o

" For measuring crucial thread length

Notes:

* Lload-bearing capacities apply for a characteristic bulk density of p, = 350 kg/m3 / 385 kg/m?3

* All screws must be screwed in, head up, flush with the surface.

* The screws can be predrilled in accordance with ETA-11/0190 table 1.

* The upper edges of the main beam and secondary beam are fitted flush to each other.

* The main beam must be stored in a torsion-resistant position. Additional torque from the eccentricity of the connection,
as well as cross section weaknesses due to the means of connection must be considered when verifying components.

* The minimum distances of the screws must be maintained in accordance with ETA-11/0190.

NOTE: These are planning aids. These values must be measured by authorized persons for each project.
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v WURTH

DETERMINING VALUES, MAIN BEAM CLAMPED IN PLACE,

FIRE-RESISTANCE 30 MINUTES

Boundary conditions
System:
Main beam:

Secondary beam:

Basis for calculation:

Main-secondary connection (case of fire F30)

b/h =160 / 240mm laminated wood, strength class GL 24h in accordance with EN14080
(o = 385 kg/m°)

b/h =120/ 240mm laminated wood, strength class GL 24h in accordance with EN14080
(o = 385 kg/m°)

ECS5 or DIN EN 1995-1-1:2010-12 and national German application document
DIN 20000-6:2012-06; ETA-11/0190 ASSY wood screws.

Design force: Foeg= 5,2 kN “Normal temperature”
Ansicht
n Paare ' m ; m X{:J";
bN‘ S lF _CE
= v
h yd
_*b_HT,F

Draufsicht

Wiirth ASSY plus VG @8x220mm (full thread + drill bit)

d= 8 mm

dy = 10 mm

d, = 5 mm
foxk = 11 N/mm?
fonsk = 20000 N

m = 85,0 mm

n= 2,000 Piece

NOTE: These are planning aids. These values must be measured by authorized persons for each project.
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v WURTH

DETERMINING VALUES, MAIN BEAM CLAMPED IN PLACE,

FIRE-RESISTANCE 30 MINUTES

Axial and edge clearances taking the fire protection status into account

Minimum distances in accordance Edge spacings for calculation for F30

with ETA-11/0190

a; = 40 mm G],c = 40 mm
a, = 20 mm a,./a;= 30 mm “constructive combustion depth”
e = 40  mm az = 70 mm a2 a; +40
as > a, + 20
ape = 24 mm a; = 50 mm

"a,./ a; = recommended value from the 2009 handbook on fire safety of wood"

Minimum cross section

bar = 100 mm <120 mm

hat = 206 mm <240 mm @ @
3

bur = 128 mm < 160 mm E"‘ a

hyr = 206 mm <240 mm

These minimum cross sections only relate to the gaps for the means of connection. In the case of fire, the load-bearing proof must be

examined separately.

—n

=y
a1~ A0,0 mm al‘c =5xd -
h, = 7,5 mm “Head height" . &
= 220 mm “Screw length"
lef 2= 113,1 mm I _ VZ ° °
ef, ’ ef2 = al,C X 2 X 2

=

ls = 99,4 mm log =1 =y = Lo

NOTE: These are planning aids. These values must be measured by authorized persons for each project.
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v WURTH

DETERMINING VALUES, MAIN BEAM CLAMPED IN PLACE,

FIRE-RESISTANCE 30 MINUTES

Pull-out strength or push in strength

o= 45 ° “Angle between screw axis and direction of grain”

kox = 1,00 Factor [A.1.3.1]

freadk = 13 N,/mm?2 “Head pullthrough parameter [A.1.3.2]

fonsk = 20000 N “Characteristic tensile strength [Annex 1 Table 1.1]"

les = 99,40 mm “Effective thread length in wood minus head height”
P \*8

FaxRil = 9440 N = kax X faxx X d X lgp X (ﬁ)

Fux,Rd,] = 9440 N

FaxRk2 = 20000 N “Characteristic tensile strength [Annex 1 Table 1.1]"

FOX,Rd,Z = 2°°°° N

Bending the screw

= 2 90° 4+ «
& 100,10 N/mm cp = (0,19 + 0,012 X d) * pj X |~
180°
4
l, = 30,68 mm’* “Moment of inertia" Is = T X dy
E = 210000 N/mm?2 “E-module” 64
Niij = 25395 N Niije = +/cn X Eg X 15
d,?
N = 19635 N Nppje =1 X ==X fy
N.
_ _ |Noik
M 0,88 Ak Neix
k= 1,05 k=05x[1+049x (1 — 0,2) + 4]
) 1
.= 0,613 ke = —————
C k+ B2
Npl,d = 19635 N
Foxrd,3 = 12028 N Fax,ra3 = Npia X ke
Fux,Rd = 9440 N Fax,Rd = Min{Fax,Rd,l; Fax,Rd,Z; Fax,Rd,3}
Fopa = 13351 N Fyra = Faxra X 1 X sin(45) (1.0)

NOTE: These are planning aids. These values must be measured by authorized persons for each project.
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v WURTH

DETERMINING VALUES, MAIN BEAM CLAMPED IN PLACE,

FIRE-RESISTANCE 30 MINUTES

Reduction in the event of fire in accordance with 6.4 DIN EN 1995-1-2:2010-12

fora; 0.6ty a) n= 0 0
044 % a; — 0,264 X t; 5
for 0.6 tgs < a; 0.8ty + 5 b) n= 0,48 0.2 %ty +5
=056 %a,—036xt,, +732
for 0.8 tyg+5 < a; Styq + 28 c)n= 0,459 02Xty +23
1,0

fora; 2 tyq + 28 d) n= 1,0

ki = 1,05 “Factor kg in accordance with table 2.1"

Fyrafi= 6,43 kN Fyrafi =N X Fyra X kf;

Reduction of the impact in accordance with 2.4.2 DIN EN 1995-1-2:2010-12
Nk = 0,6

Eqfi = 3,12 kN Eqpi =5 X Fypa

Remark 2: For simplification purposes, the value 5= 0.6 is recommended, except for areas with larger payloads in accordance with

Category E (storage rooms), for which the recommended value is ;= 0.7.

Proof

Eqfi
n= 0,48 <1.0 e
V.Rd,fi

NOTE: These are planning aids. These values must be measured by authorized persons for each project.
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v WURTH

MAIN-SECONDARY BEAM, MAIN BEAM CLAMPED IN PLACE,

FIRE-RESISTANCE 30 MINUTES

Load-bearing capacities for a main-secondary beam connection with a pair of screws
Wiirth ASSY® plus VG @6 mm in NKL 1 and 2

n Paare
Ansmhlm " ;xi‘;\a Ansn:hlm n ;\?},
St <k
byr byr
At 4+t
Dra_ufsicht Drijfsichl
ns=Ezal. —SE
d 4 m by hyy byr hyy Iefl : Fv,Rk Fv, Rd
mm mm mm mm mm mm mm mm kN kN
4,69 2,15 C24
o) 140 60 100 149 99 149 46,0 - -
5,06 2,32 GL24h
6,74 3,09 C24 -
6 160 60 100 163 107 163 65,8 2
7,27 3,34 GL24h _?
8,74 4,01 C24 2
6 180 64 100 177 114 177 85,3 - : o
9,43 4,33 GL24h -g
)
9,76 4,48 C24
6 200 71 100 191 121 191 94,9 -,E
10,54 4,84 GL24h
10,61 4,87 C24
6 220 78 100 206 128 206 104,9 . :
11,45 5,26 GL24h

" For measuring crucial thread length

1 = 0.459 - conversion factor of the mechanical strength of the load-bearing capacity

Notes:

* Load-bearing capacities apply for a characteristic bulk density of p, 2 350 kg/m? / 385 kg/m3

* All screws must be screwed in, head up, flush with the surface.

* The screws can be predrilled in accordance with ETA-11/0190 table 1.

* The upper edges of the main beam and secondary beam are fitted flush to each other.

* The main beam must be stored in a torsion-resistant position. Additional torque from the eccentricity of the connection,
as well as cross section weaknesses due to the means of connection must be considered when verifying components.

* The minimum distances of the screws must be maintained in accordance with ETA-11/0190.

NOTE: These are planning aids. These values must be measured by authorized persons for each project.
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v WURTH

MAIN-SECONDARY BEAM, MAIN BEAM CLAMPED IN PLACE,

FIRE-RESISTANCE 30 MINUTES

Load-bearing capacities for a main-secondary beam connection with two pairs of screws
Wiirth ASSY® plus VG @6 mm in NKL 1 and 2

n Paare

Ansicht

=

byr byr
A 4
Draufsicht Draufsicht

| |
88,
Joe)

| |
2,,8,58,

d 4 m by hyy byr hyy Iefl : Fv,Rk Fv, Rd
mm mm mm mm mm mm mm mm kN kN
9,37 4,31 C24
o) 140 60 100 149 99 149 46,0 . -
10,12 4,65 GL24h
12,57 577 C24 -
6 160 60 100 163 107 163 65,8 2
13,56 6,23 GL24h 2
16,31 7,49 Cc24 2
6 180 64 100 177 114 177 85,3 : : o
17,60 8,08 GL24h -g
)
18,22 24
6 200 71 100 191 121 191 94,9 8 837 < -,E
19,66 9,03 GL24h
19,87 9,12 C24
6 220 78 100 206 128 206 104,9 . :
21,44 9,85 GL24h

" For measuring crucial thread length

1 = 0.459 - conversion factor of the mechanical strength of the load-bearing capacity

Notes:

* Load-bearing capacities apply for a characteristic bulk density of p, = 350 kg/m? / 385 kg/m?

* All screws must be screwed in, head up, flush with the surface.

* The screws can be predrilled in accordance with ETA-11/0190 table 1.

* The upper edges of the main beam and secondary beam are fitted flush to each other.

* The main beam must be stored in a torsion-resistant position. Additional torque from the eccentricity of the connection,
as well as cross section weaknesses due to the means of connection must be considered when verifying components.

* The minimum distances of the screws must be maintained in accordance with ETA-11/0190.

NOTE: These are planning aids. These values must be measured by authorized persons for each project.
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v WURTH

MAIN-SECONDARY BEAM, MAIN BEAM CLAMPED IN PLACE,

FIRE-RESISTANCE 30 MINUTES

Load-bearing capacities for a main-secondary beam connection with a pair of screws

Wiirth ASSY® plus VG @8 mm in NKL 1 and 2

n Paare

Ansicht

+———
= |
byr
T
Draufsicht
== 41
|
d ¢ m by hnr bur hur Iefl : Fy Rk F, rd
mm mm mm mm mm mm mm mm kN kN
12,99 5,97 C24
8 220 80 100 206 128 206 99,4 14.02 644 GLoah
1471 6,76 C24
8 240 85 100 220 135 220 112,5 15.88 729 GLoah s
16,01 7,35 C24 9
8 260 92 100 234 142 234 122,5 1728 793 GLoah _a-
17,31 7,95 C24
L L 1
8 280 99 100 248 149 248 132,5 18.69 8.58 GL2ah 8
17,73 8,15 C24 £
8 300 106 100 262 156 262 142,5 19.14 8.79 GLoah =
20,58 9,45 C24
8 330 117 100 283 167 283 157,5 2221 10,20 GL24h
23,85 10,95 C24
8 380 134 100 319 184 319 182,5 25.24 11,59 GLoah
24,66 11,33 C24
8 430 152 100 354 202 354 207,5 25.24 17,59 GL2ah
24,66 11,33 C24 -
8 480 170 100 389 220 389 232,5 25.24 17.59 GLoah £
24,66 11,33 [C24 @
8 530 187 100 425 237 425 257,5 25.24 17.59 GLoah
24,66 11,33 C24
8 580 205 100 460 255 460 282,5 25.24 1759 GLoAh
" For measuring crucial thread length
1 = 0.459 - conversion factor of the mechanical strength of the load-bearing capacity
Notes:
* load-bearing capacities apply for a characteristic bulk density of p, 2 350 kg/m? / 385 kg/m?
* All screws must be screwed in, head up, flush with the surface.
* The screws can be predrilled in accordance with ETA-11/0190 table 1.
* The upper edges of the main beam and secondary beam are fitted flush to each other.
* The main beam must be stored in a torsion-resistant position. Additional torque from the eccentricity of the connection,
as well as cross section weaknesses due to the means of connection must be considered when verifying components.
* The minimum distances of the screws must be maintained in accordance with ETA-11/0190.
NOTE: These are planning aids. These values must be measured by authorized persons for each project.
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v WURTH

MAIN-SECONDARY BEAM, MAIN BEAM CLAMPED IN PLACE,

FIRE-RESISTANCE 30 MINUTES

Load-bearing capacities for a main-secondary beam connection with two pairs of screws
Wiirth ASSY® plus VG @8 mm in NKL 1 and 2

n Paare

Ansicht

+—a—F
= |- fj[
/
' byr
Draufsicht
m&
— S zﬂi
d ¢ m by hnr bur hur Ief1 : Fy Rk Fy rd
mm mm mm mm mm mm mm mm kN kN
24,23 11,13 C24
8 220 80 112 206 128 206 99,4 215 12,01 GLoah
27,44 12,60 C24
8 240 85 104 220 135 220 112,5 29.61 13.60 GL2ah 5
29,87 13,72 C24 [+
8 260 92 104 234 142 234 122,5 3224 14.81 GLoah _3-
32,31 14,84 C24
L L 1
8 280 99 104 248 149 248 132,5 34.87 16,02 GL2ah 8
34,74 15,96 C24 £
8 300 106 104 262 156 262 142,5 37.50 1722 GLoah =
38,41 17,64 C24
8 330 117 104 283 167 283 157,5 41 45 19.04 GL24h
44,50 20,44 C24
8 380 134 104 319 184 319 182,5 47,09 21.63 GLoah
46,01 21,13 C24
8 430 152 104 354 202 354 207,5 47.09 2163 GL2ah
46,01 21,13 C24 =]
8 480 170 104 389 220 389 232,5 47.09 2163 GLoah €
4601 21,13 [c24 @
8 530 187 104 425 237 425 257,5 47.09 2163 GLoah
46,01 21,13 C24
8 580 205 104 460 255 460 282,5 47.09 2163 GLoAh
" For measuring crucial thread length
1 = 0.459 - conversion factor of the mechanical strength of the load-bearing capacity
Notes:
* load-bearing capacities apply for a characteristic bulk density of p, 2 350 kg/m? / 385 kg/m?
* All screws must be screwed in, head up, flush with the surface.
* The screws can be predrilled in accordance with ETA-11/0190 table 1.
* The upper edges of the main beam and secondary beam are fitted flush to each other.
* The main beam must be stored in a torsion-resistant position. Additional torque from the eccentricity of the connection,
as well as cross section weaknesses due to the means of connection must be considered when verifying components.
* The minimum distances of the screws must be maintained in accordance with ETA-11/0190.
NOTE: These are planning aids. These values must be measured by authorized persons for each project.
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v WURTH

MAIN-SECONDARY BEAM, MAIN BEAM CLAMPED IN PLACE,

FIRE-RESISTANCE 30 MINUTES

Load-bearing capacities for a main-secondary beam connection with a pair of screws
Wiirth ASSY® plus VG @10 mm in NKL 1 and 2

n Paare Ansicht -
m m Y,

LI ALLLENY
1l
A
by ;
Dri.n'sicht
d 4 m by hyy byr hyy Iefl : Fv,Rk Fv, Rd
mm mm mm mm mm mm mm mm kN kN
10 240 100 100 220 135 220 91 13,4 617 c24
14,50 6,66 GL24h
1
10 260 100 100 234 142 234 111 6,4084 17,54 C24
17,71 8,13 GL24h
10 280 100 100 248 149 248 131 19,39 891 c24
20,92 9,61 GL24h
21 24
10 300 106 100 262 156 262 142 09 2,68 <
22,76 10,45 GL24h
10 320 113 100 276 163 276 152 2257 eL87 c2 5
24,36 11,19 GL24h 9
10 340 120 100 290 170 290 162 24,06 11,05 c24 a‘
25,96 11,92 GL24h 'g
25,54 11,73 |C24 g
10 360 127 100 305 177 305 172 - - £
27,56 12,66 GL24h =
27,03 12,41 C24
10 380 134 100 319 184 319 182 . -
29,17 13,40 GL24h
28,51 13,1 24
10 400 141 100 333 191 333 192 8.5 3,10 <
30,77 14,13 GL24h
30,74 14,12 C24
10 430 152 100 354 202 354 207 . -
33,17 15,24 GL24h
4,4 15,82 24
10 480 170 100 389 220 389 232 34,45 5.8 <
37,18 17,08 GL24h

" For measuring crucial thread length

1 = 0.459 - conversion factor of the mechanical strength of the load-bearing capacity

NOTE: These are planning aids. These values must be measured by authorized persons for each project.
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v WURTH

MAIN-SECONDARY BEAM, MAIN BEAM CLAMPED IN PLACE,

FIRE-RESISTANCE 30 MINUTES

Load-bearing capacities for a main-secondary beam connection with a pair of screws

Wiirth ASSY® plus VG @10 mm in NKL 1 and 2

n Paare

Ansicht

B
= lF :{
byr
A
Dra_ufsichl
|
d 4 m by hyy byr hyy Iefl : Fv,Rk Fv, Rd
mm mm mm mm mm mm mm mm kN kN
Thread
10 530 187 100 425 237 425 257 38,16 17,53 €24 pullout
39,59 18,18 GlL24h
38,64 17,75 C24
10 580 205 100 460 255 460 282 . -
39,59 18,18 GL24h
10 650 230 100 510 280 510 317 38,64 17,75 oo
39,59 18,18 GL24h -
4 1 24 S
10 700 247 100 545 297 545 342 38,0 7.7 < 3
39,59 18,18 GL24h
4 1 24
10 750 265 100 580 315 580 367 38,6 2,75 <
39,59 18,18 GL24h
38,64 17,75 C24
10 800 283 100 616 333 616 392
39,59 18,18 GL24h

" For measuring crucial thread length

1 = 0.459 - conversion factor of the mechanical strength of the load-bearing capacity

Notes:

* Lload-bearing capacities apply for a characteristic bulk density of p, = 350 kg/m3 / 385 kg/m?3

* All screws must be screwed in, head up, flush with the surface.
* The screws can be predrilled in accordance with ETA-11/0190 table 1.

* The upper edges of the main beam and secondary beam are fitted flush to each other.

* The main beam must be stored in a torsion-resistant position. Additional torque from the eccentricity of the connection, as well as cross secti

due to the means of connection must be considered when verifying components.

* The minimum distances of the screws must be maintained in accordance with ETA-11/0190.

NOTE: These are planning aids. These values must be measured by authorized persons for each project.
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v WURTH

MAIN-SECONDARY BEAM, MAIN BEAM CLAMPED IN PLACE,

FIRE-RESISTANCE 30 MINUTES

Load-bearing capacities for a main-secondary beam connection with two pairs of screws
Wiirth ASSY® plus VG @10 mm in NKL 1 and 2

n Paare Ansicht -
' m m 3

hir
5
+—

Draufsicht

d 4 m by hyy byr hyy Iefl : Fv,Rk Fv, Rd
mm mm mm mm mm mm mm mm kN kN
10 240 100 125 220 135 220 91 25,10 11,3 c24
27,09 12,44 GL24h
4 14 24
10 260 100 125 234 142 234 111 30,6 07 <
33,07 15,19 GL24h
10 280 100 115 248 149 248 131 3617 16,61 c24
39,04 17,93 GL24h
4 1 24
10 300 106 115 262 156 262 142 39,3 8,07 <
42,46 19,50 GL24h
10 320 113 115 276 163 276 152 g2le s c2 5
45,46 20,88 GL24h L
10 340 120 115 290 170 290 162 44,89 20,02 c24 3‘
48,44 22,25 GL24h 'g
47,66 21,89 |c24 e
10 360 127 115 305 177 305 172 - - £
51,44 23,63 GL24h =
50,43 23,16 C24
10 380 134 115 319 184 319 182 . -
54,43 25,00 GL24h
2 24,44 24
10 400 141 115 333 191 333 192 53,20 . <
57,42 26,37 GL24h
57,36 26,35 C24
10 430 152 115 354 202 354 207 . .
61,91 28,43 GL24h
4,31 29,54 24
10 480 170 115 389 220 389 232 64,3 S <
69,41 31,88 GL24h

" For measuring crucial thread length

1 = 0.459 - conversion factor of the mechanical strength of the load-bearing capacity

NOTE: These are planning aids. These values must be measured by authorized persons for each project.
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v WURTH

MAIN-SECONDARY BEAM, MAIN BEAM CLAMPED IN PLACE,

FIRE-RESISTANCE 30 MINUTES

Load-bearing capacities for a main-secondary beam connection with two pairs of screws
Wiirth ASSY® plus VG @10 mm in NKL 1 and 2

Ansicht

n Paare m . m %
H——k—
=
. o
' byr

Draufsicht

d 4 m by hyy byr hyy Iefl : Fv,Rk Fv, Rd
mm mm mm mm mm mm mm mm kN kN
Thread
10 530 187 115 425 237 425 257 71,21 32,71 c24 eullout
73,82 33,90 GlL24h
72,14 33,13 C24
10 580 205 115 460 255 460 282 . .
73,82 33,90 GL24h
10 650 230 115 510 280 510 317 /2,14 33,13 oo
73,82 33,90 GL24h -
2,14 1 24 g
10 700 247 115 545 297 545 342 72, 33,13 < 3
73,82 33,90 GL24h
2,14 1 24
10 750 265 115 580 315 580 367 /2, 33,13 <
73,82 33,90 GL24h
72,14 33,13 C24
10 800 283 115 616 333 616 392
73,82 33,90 GL24h

" For measuring crucial thread length

1 = 0.459 - conversion factor of the mechanical strength of the load-bearing capacity

Notes:

* Lload-bearing capacities apply for a characteristic bulk density of p, = 350 kg/m3 / 385 kg/m?3

* All screws must be screwed in, head up, flush with the surface.

* The screws can be predrilled in accordance with ETA-11/0190 table 1.

* The upper edges of the main beam and secondary beam are fitted flush to each other.

* The main beam must be stored in a torsion-resistant position. Additional torque from the eccentricity of the connection,
as well as cross section weaknesses due to the means of connection must be considered when verifying components.

* The minimum distances of the screws must be maintained in accordance with ETA-11/0190.

NOTE: These are planning aids. These values must be measured by authorized persons for each project.
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v WURTH

MAIN-SECONDARY BEAM, MAIN BEAM CLAMPED IN PLACE,

FIRE-RESISTANCE 30 MINUTES

Load-bearing capacities for a main-secondary beam connection with a pair of screws
Wiirth ASSY® plus VG @12 mm in NKL 1 and 2

Ansicht Ansicht
n Paare
X‘?‘ mom \‘—,ﬁ

P
\\\y A
W :

“h
—T

hHT

“h
+—T

b yr byr

+t +f
Dra_ufsichl Drinsichl
W=z Al —=F

d 4 m by hyy byr hyy Iefl : Fv,Rk Fv, Rd

mm mm mm mm mm mm mm mm kN kN

12 300 120 106 268 162 268 120,7 21,50 12,37 622 -
23,21 13,35 GlL24h 3
32,14 18,49 |c24 =

12 380 134 106 325 190 325 180,4 - : 3_
34,69 19,95 GL24h <

O

41,06 23,61 C24

12 480 170 106 395 226 395 230,4 : - _GE’
44,31 25,48 GL24h =
51,62 29,69 Cc24 T

12 600 212 106 480 268 480 290,4 q‘:,
52,76 30,35 GL24h o0

VEor measuring crucial thread length

1 = 0.459 - conversion factor of the mechanical strength of the load-bearing capacity

Notes:

* Lload-bearing capacities apply for a characteristic bulk density of p, = 350 kg/m3 / 385 kg/m?3

* All screws must be screwed in, head up, flush with the surface.

* The screws can be predrilled in accordance with ETA-11/0190 table 1.

* The upper edges of the main beam and secondary beam are fitted flush to each other.

* The main beam must be stored in a torsion-resistant position. Additional torque from the eccentricity of the connection,
as well as cross section weaknesses due to the means of connection must be considered when verifying components.

* The minimum distances of the screws must be maintained in accordance with ETA-11/0190.

NOTE: These are planning aids. These values must be measured by authorized persons for each project.
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MAIN-SECONDARY BEAM, MAIN BEAM CLAMPED IN PLACE,

FIRE-RESISTANCE 30 MINUTES

v WURTH

Load-bearing capacities for a main-secondary beam connection with two pairs of screws
Wiirth ASSY® plus VG @12 mm in NKL 1 and 2

n Paare

Ansicht

i

Draufsicht

itk

Ansicht

=

d ¢ m by hnr byr hur le¢ F. R F. rd
mm mm mm mm mm mm mm mm kN kN
40,13 23,08 C24
12 300 120 150 268 162 268 120,7 : : =
4331  [2491  |Gl24h 3
59,99  [3450 [c24 3
12 380 134 150 325 190 325 180,4 - - 3
64,74 37,24 Gl 24h -
o}
76,78  |4416 |co4
12 480 170 150 395 226 395 230,4 _GE,
82,86 47,66 Gl24h =
96,33 55,40 C24 T
12 600 212 150 480 268 480 290,4 5
98,46 56,63 GL24h 0
VEor measuring crucial thread length
1 = 0.459 - conversion factor of the mechanical strength of the load-bearing capacity
Notes:
* Lload-bearing capacities apply for a characteristic bulk density of p, = 350 kg/m3 / 385 kg/m?3
* All screws must be screwed in, head up, flush with the surface.
* The screws can be predrilled in accordance with ETA-11/0190 table 1.
* The upper edges of the main beam and secondary beam are fitted flush to each other.
* The main beam must be stored in a torsion-resistant position. Additional torque from the eccentricity of the connection,
as well as cross section weaknesses due to the means of connection must be considered when verifying components.
* The minimum distances of the screws must be maintained in accordance with ETA-11/0190.
NOTE: These are planning aids. These values must be measured by authorized persons for each project.
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DETERMINING VALUES, MAIN BEAM CLAMPED IN PLACE,

FIRE-RESISTANCE 60 MINUTES

Boundary conditions

System: Main-secondary connection (case of fire F60)

Main beam: b/h =160 / 240mm laminated wood, strength class GL 24h in accordance with EN 14080
(o = 385 kg/m°)

Secondary beam: b/h =160 / 240mm laminated wood, strength class GL 24h in accordance with EN 14080
(o = 385 kg/m”)

Basis for calculation: ECS5 or DIN EN 1995-1-1:2010-12 and national German application document
DIN 20000-6:2012-06; ETA-11/0190 ASSY wood screws.

Design force: Foed = 572 kN “Normal temperature"

Ansicht
m ., m ;\f;:'\'c
n Paare 7

hi
<hNT

Draufsicht

d= 8 mm

dy = 10 mm

d, = 5 mm
Foxk = 11 N/mm?
fonsk = 20000 N

m= 85,0 mm

n= 2,000 Piece

NOTE: These are planning aids. These values must be measured by authorized persons for each project.
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DETERMINING VALUES, MAIN BEAM CLAMPED IN PLACE,

FIRE-RESISTANCE 60 MINUTES

Axial and edge clearances taking the fire protection status into account

Minimum distances in accordance wit Edge spacings for calculation for F60

a = 40 mm ap. = 40 mm
a, = 20 mm agc/ ar = 55 mm “constructive combustion depth”
Qe = 40 mm a; = 95 mm a2 a; +40
azza; +20
dp = 24 mm a; = 75 mm 3=

"a,./ a; = recommended value from the 2009 handbook on fire safety of wood"

Minimum cross section

bar = 150 mm <160 mm

hr = 231 mm <240 mm \
by = 153 mm <160 mm 7 " 7
hyr = 231 mm <240 mm °©

lal o |

These minimum cross sections only relate to the gaps for the means of connection. In the case of fire, the load-bearing proof must be
examined separately.

L
/a W
N
Ql,c = A0,0 mm al,C = 5 x d * * 3
hy = 7,5 mm “Head height" & %
= 220 mm “Screw length"

lef,2= ] ]31] mm leflz = al'c X \/E X 2 =
lef = 99,4 mm lef =[] - hk - lef,Z

NOTE: These are planning aids. These values must be measured by authorized persons for each project.
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DETERMINING VALUES, MAIN BEAM CLAMPED IN PLACE,

FIRE-RESISTANCE 60 MINUTES

Pull-out strength or push in strength

o= 45
kox = 1,00
Freadk = 13
fonsk = 20000
los = 99,40
ch,Rk,] = 9440
Fux,Rd,] = 9440
Fux,Rk,Q = 20000
FOX,Rd,Z = 2°°°°

Bending the screw

¢, = 100,10
|, = 30,68
= 210000
Ny s = 25395
N, = 19635
A= 0,88
k= 1,05
k, = 0,613
Ny = 19635
Foxrds = 12028
Foxrd = 9440
Fora = 13351

“Angle between screw axis and direction of grain”
Factor [A.1.3.1]

“Head pullthrough parameter [A.1.3.2]
“Characteristic tensile strength [Annex 1 Table 1.1]"

“Effective thread length in wood minus head height”

P "B
=kox X faxx X d X lgp X (ﬁ)

“Characteristic tensile strength [Annex 1 Table 1.1]"

90°+ «
Cp = (0,19 + 0,012 X d) * P X W
4
“Moment of inertia" Is = T Xdy
“E-module" 64
Niije = +/cn X Eg X 15
d,?
Npl,k =1 X T X fy.k
Npik
A= |
4§ Niik

k=05x [1 + 0,49 x ()‘k - 0,2) + )‘k]
1

k+ k2= 1,2

Ke =

Fax,Rd,3 = Npl,d X ke

Fax,Rd = Min{Fax,Rd,l; Fax,Rd,Z; Fax,Rd,3}

Fyra = Faxra X 1 X sin(45) (1.0)

NOTE: These are planning aids. These values must be measured by authorized persons for each project.
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DETERMINING VALUES, MAIN BEAM CLAMPED IN PLACE,

FIRE-RESISTANCE 60 MINUTES

Reduction in the event of fire in accordance with 6.4 DIN EN 1995-1-2:2010-12

fora; 0.6ty ajn= 0 0
0,44 % a, — 0,264 % ty g
for 0.6 tgs < a; 0.8ty + 5 bl n= 0,492 0.2xtapn +5
T=1056 xa, — 0,36 x t,; , + 7,32
for 0.8 tyf45<ay <ty + 28 dn= 0472 0.2xtyp +23
1,0
fora; 2 tyq + 28 dn= 10
ki = 1,05 "Factor k;; in accordance with table 2.1"
Fyrafi= 6,62 kN Fyrafi =N X Fyra X kf;

Reduction of the impact in accordance with 2.4.2 DIN EN 1995-1-2:2010-12

Ni = 0,6

Eysi = 3,12 kN Eqfpi =i X Fypa

Remark 2: For simplification purposes, the value 5= 0.6 is recommended, except for areas with larger payloads in accordance with

Category E (storage rooms), for which the recommended value is nfi= 0.7.

Proof

n= 0,47 <1.0

NOTE: These are planning aids. These values must be measured by authorized persons for each project.
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MAIN-SECONDARY BEAM, MAIN BEAM CLAMPED IN PLACE,

FIRE-RESISTANCE 60 MINUTES

Load-bearing capacities for a main-secondary beam connection with a pair of screws
Wiirth ASSY® plus VG @6 mm in NKL 1 and 2

n Paare Ansicht Ansicht
m,m }X?g, pmoym A\?z,
b yr byr
+—F +—F
Draufsicht Draufsicht

d 4 m by hyy byr hyy Iefl : Fv,Rk Fv, Rd
mm mm mm mm mm mm mm mm kN kN
4,69 2,21 C24
o) 140 60 150 174 124 174 46,0 - -
5,06 2,39 GL24h
6,74 3,18 C24 -
6 160 60 150 188 132 188 65,8 2
7,27 3,43 GL24h 2
4 4,1 24 2
6 180 64 150 202 139 202 85,3 87 13 < o
9,43 4,45 GL24h -g
0
4,61 24
6 200 71 150 216 146 216 94,9 2.76 A < -E
10,54 4,97 GL24h
10,61 1 24
6 220 78 150 231 153 231 104,9 0.6 2.0 <
11,45 5,40 GL24h

" For measuring crucial thread length

1 = 0.472 - conversion factor of the mechanical strength of the load-bearing capacity

Notes:

* Load-bearing capacities apply for a characteristic bulk density of p, 2 350 kg/m? / 385 kg/m3

* All screws must be screwed in, head up, flush with the surface.

* The screws can be predrilled in accordance with ETA-11/0190 table 1.

* The upper edges of the main beam and secondary beam are fitted flush to each other.

* The main beam must be stored in a torsion-resistant position. Additional torque from the eccentricity of the connection,
as well as cross section weaknesses due to the means of connection must be considered when verifying components.

* The minimum distances of the screws must be maintained in accordance with ETA-11/0190.

NOTE: These are planning aids. These values must be measured by authorized persons for each project.
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MAIN-SECONDARY BEAM, MAIN BEAM CLAMPED IN PLACE,

FIRE-RESISTANCE 60 MINUTES

Load-bearing capacities for a main-secondary beam connection with two pairs of screws
Wiirth ASSY® plus VG @6 mm in NKL 1 and 2

n Paare Ansichlm " )\i”g Ansichlm " )x?}
byr byt
A A
Dristichl Drﬂﬁsicht
d 4 m by hyy byr hyy Iefl : Fv,Rk Fv, Rd
mm mm mm mm mm mm mm mm kN kN
9,37 4,42 C24
o) 140 60 150 174 124 174 46,0 . -
10,12 4,78 GL24h
12,57 5,93 C24 .
6 160 60 150 188 132 188 65,8 2
13,56 6,40 GL24h _9
1 1 24 2
6 180 64 150 202 139 202 85,3 6.3 2.70 < o
17,60 8,31 GL24h -g
o
18,22 8,60 C24
6 200 71 150 216 146 216 94,9 -E
19,66 9,28 GL24h
19,87 9,38 C24
6 220 78 150 231 153 231 104,9 . -
21,44 10,12 GL24h

" For measuring crucial thread length

1 = 0.472 - conversion factor of the mechanical strength of the load-bearing capacity

Notes:

* Lload-bearing capacities apply for a characteristic bulk density of p, = 350 kg/m3 / 385 kg/m?3

* All screws must be screwed in, head up, flush with the surface.

* The screws can be predrilled in accordance with ETA-11/0190 table 1.

* The upper edges of the main beam and secondary beam are fitted flush to each other.

* The main beam must be stored in a torsion-resistant position. Additional torque from the eccentricity of the connection,
as well as cross section weaknesses due to the means of connection must be considered when verifying components.

* The minimum distances of the screws must be maintained in accordance with ETA-11/0190.

NOTE: These are planning aids. These values must be measured by authorized persons for each project.
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MAIN-SECONDARY BEAM, MAIN BEAM CLAMPED IN PLACE,

FIRE-RESISTANCE 60 MINUTES

Load-bearing capacities for a main-secondary beam connection with a pair of screws
Wiirth ASSY® plus VG @8 mm in NKL 1 and 2

n Paare Ansicht
m ,m Ax’i?‘o
=
=
_— lFV_C
byr
+—F

Draufsicht

) S =
=

d ¢ m by hyr byy hyr It Fy ri Fyrd

mm mm mm mm mm mm mm mm kN kN

8 220 80 150 231 153 231 99,4 }jg; 2;; g%;Ah

8 240 85 150 245 160 245 112,5 :22; ?Zg gf;Ah s

8 260 92 150 259 167 259 122,5 :?:(2); ijg g—}%;Ah %—

8 280 99 150 273 174 273 132,5 }gjg; 2:;; g%;Ah -§
=

8 300 106 150 287 181 287 142,5 :;:]73 g:g; g—}%;Ah =

8 330 17 150 308 192 308 157,5 gg:g? ?107,4118 g%;Ah

8 380 134 150 344 209 344 182,5 gg:gj } }:g? g—}%;Ah

8 430 152 150 379 227 379 207,5 gg:gj 1 }:g? g%;Ah

8 480 170 150 414 245 414 232,5 gg:gj } }:2? E}%;Ah E

8 530 187 150 450 262 450 257,5 gg:gj 1 }:g? E}%;Ah

T e i L i T e Lo 7= e <

" For measuring crucial thread length

1 = 0.472 - conversion factor of the mechanical strength of the load-bearing capacity

Notes:

* load-bearing capacities apply for a characteristic bulk density of p, = 350 kg/m?3 / 385 kg/m3

o All screws must be screwed in, head up, flush with the surface.

* The screws can be predrilled in accordance with ETA-11/0190 table 1.

* The upper edges of the main beam and secondary beam are fitted flush to each other.

* The main beam must be stored in a torsion-resistant position. Additional torque from the eccentricity of the connection,
as well as cross section weaknesses due to the means of connection must be considered when verifying components.

* The minimum distances of the screws must be maintained in accordance with ETA-11/0190.

NOTE: These are planning aids. These values must be measured by authorized persons for each project.

11.02.2019 Design aid for main-secondary beam connection with softwood Page 40



v WURTH

MAIN-SECONDARY BEAM, MAIN BEAM CLAMPED IN PLACE,

FIRE-RESISTANCE 60 MINUTES

Load-bearing capacities for a main-secondary beam connection with two pairs of screws
Wiirth ASSY® plus VG @8 mm in NKL 1 and 2

n Paare

=y

’

/' ’”,

Ansicht

hig
N
<"|;NT
+—

Draufsicht

e

d ¢ m bnr hyy bur hyy It Fy Rk Fy rd

mm mm mm mm mm mm mm mm kN kN

8 220 80 162 231 153 231 99,4 gg?g } ;gj gfg T

8 240 85 154 245 160 245 112,5 %:2‘;’ } ggg gfg v

8 260 92 154 259 167 259 122,5 ggigi }g ;(2) gfg - =;-

8 280 99 154 273 174 273 132,5 2421217 }2122 gf; w3
o

8 300 106 154 287 181 287 142,5 g;‘:gg } ‘;:‘71'8 gf; o =

8 330 117 154 308 192 308 157,5 j?:j; }g;g gf; o

8 380 134 154 344 209 344 182,5 3‘7‘:38 g;gg gf; r

8 430 152 154 379 227 379 207,5 j(;:g; g;;g gf;t s

8 480 170 154 414 245 414 232,5 jg:g; g;;ﬁ gf; P E

8 530 187 154 450 262 450 257,5 j(;:g; g;;g gf; s

8 |sso s [1sa s fos0  |ass  faeps (Sl 2122 C-

" For measuring crucial thread length

1 = 0.472 - conversion factor of the mechanical strength of the load-bearing capacity

Notes:

* load-bearing capacities apply for a characteristic bulk density of p, = 350 kg/m?3 / 385 kg/m3

o All screws must be screwed in, head up, flush with the surface.

* The screws can be predrilled in accordance with ETA-11/0190 table 1.

* The upper edges of the main beam and secondary beam are fitted flush to each other.

* The main beam must be stored in a torsion-resistant position. Additional torque from the eccentricity of the connection,
as well as cross section weaknesses due to the means of connection must be considered when verifying components.

* The minimum distances of the screws must be maintained in accordance with ETA-11/0190.

NOTE: These are planning aids. These values must be measured by authorized persons for each project.
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MAIN-SECONDARY BEAM, MAIN BEAM CLAMPED IN PLACE,

FIRE-RESISTANCE 60 MINUTES

Load-bearing capacities for a main-secondary beam connection with two pairs of screws
Wiirth ASSY® plus VG @10 mm in NKL 1 and 2

n Paare

gV

’

7 4
vEd‘ 7
e

Ansicht
pm o m é\?;

hir
\
<"HNT
+—1

T
/ Drin'sichl
«;‘ai
e -
HT
d 4 m bNT h NT bHT h HT Iefl : Fv,Rk Fv, Rd
mm mm mm mm mm mm mm mm kN kN
25,1 11 24
10 240 100 175 245 160 245 91 10 2 €
27,09 12,78 GL24h
4 14,4 24
10 260 100 175 259 167 259 111 30,6 A6 <
33,07 15,61 GL24h
1 1 24
10 280 100 165 273 174 273 131 ey 17 /407 €
39,04 18,43 GL24h
4 1 24
10 300 106 165 287 181 287 142 39,3 8,57 <
42,46 20,04 GL24h
10 320 113 165 301 188 301 152 a2 775 R (O 5
4546  [21,46  |Gl24h °
10 340 120 165 315 195 315 162 44,89 2119 €24 3—
48,44 22,87 GL24h 'g
47,66 22,50 |c24 p
10 360 127 165 330 202 330 172 : - £
51,44 24,28 GL24h =
50,43 23,80 C24
10 380 134 165 344 209 344 182 . -
54,43 25,69 GL24h
2 25,11 24
10 400 141 165 358 216 358 192 23,20 2. £
57,42 27,10 GL24h
57,36 27,07 C24
10 430 152 165 379 227 379 207 - -
61,91 29,22 GL24h
4,31 24
10 480 170 165 414 245 414 232 64,3 050 £
69,41 32,76 GL24h

" For measuring crucial thread length

1 = 0.472 - conversion factor of the mechanical strength of the load-bearing capacity

NOTE: These are planning aids. These values must be measured by authorized persons for each project.
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MAIN-SECONDARY BEAM, MAIN BEAM CLAMPED IN PLACE,

FIRE-RESISTANCE 60 MINUTES

Load-bearing capacities for a main-secondary beam connection with two pairs of screws
Wiirth ASSY® plus VG @10 mm in NKL 1 and 2

n Paare Ansicht
* pm e m ;\?;
Frea &4

b
=
+—

hy /7
' byr
Dri.nfsichl
o )
HTY
d 4 m by hyy byr hyy Iefl : Fv,Rk Fv, Rd
mm mm mm mm mm mm mm mm kN kN
Thread
10 530 187 165 450 262 450 257 71,2] 33,61 €24 oulbout
73,82 34,84 GlL24h
72,14 34,05 C24
10 580 205 165 485 280 485 282 . .
73,82 34,84 GL24h
10 650 230 165 535 305 535 317 /2,14 34,05 oo
73,82 34,84 GL24h -
2,14 4 24 s
10 700 247 165 570 322 570 342 72, 34,05 < 3
73,82 34,84 GL24h
2,14 4 24
10 750 265 165 605 340 605 367 /2, 34,05 <
73,82 34,84 GL24h
2,14 4 24
10 800 283 165 641 358 641 392 72, 34,05 <
73,82 34,84 GL24h

" For measuring crucial thread length

1 = 0.472 - conversion factor of the mechanical strength of the load-bearing capacity

Notes:

* Lload-bearing capacities apply for a characteristic bulk density of p, = 350 kg/m3 / 385 kg/m?3

* All screws must be screwed in, head up, flush with the surface.

* The screws can be predrilled in accordance with ETA-11/0190 table 1.

* The upper edges of the main beam and secondary beam are fitted flush to each other.

* The main beam must be stored in a torsion-resistant position. Additional torque from the eccentricity of the connection,
as well as cross section weaknesses due to the means of connection must be considered when verifying components.

* The minimum distances of the screws must be maintained in accordance with ETA-11/0190.

NOTE: These are planning aids. These values must be measured by authorized persons for each project.
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MAIN-SECONDARY BEAM, MAIN BEAM CLAMPED IN PLACE,

FIRE-RESISTANCE 60 MINUTES

Load-bearing capacities for a main-secondary beam connection with a pair of screws

Wiirth ASSY® plus VG @12 mm in NKL 1 and 2

n Paare

‘ Fv.Ed

Ansicht

5

hy
byt byt
+T +
Dra_ufsichl Drinsichl
< 8
ol
HT
d ¢ m by hnr byr hur Iefl : F. R F. rd
mm mm mm mm mm mm mm mm kN kN
21,50 10,15 C24
12 300 120 150 287 181 287 120,7 : : =
23,21 10,95 GlL24h 3
3214 [1517  [c24 3
12 380 134 150 344 209 344 180,4 - - 3
34,69 16,37 GL 24h <
o}
41,06 19,38 C24
12 480 170 150 414 245 414 230,4 : : _GE,
44,31 20,91 Gl24h =
51,62 24,36 C24 T
12 600 212 150 499 287 499 290,4 o
52,76 24,90 GL24h ]
VEor measuring crucial thread length
1 = 0.472 - conversion factor of the mechanical strength of the load-bearing capacity
Notes:
* Load-bearing capacities apply for a characteristic bulk density of p, = 350 kg/m? / 385 kg/m3
* All screws must be screwed in, head up, flush with the surface.
* The screws can be predrilled in accordance with ETA-11/0190 table 1.
* The upper edges of the main beam and secondary beam are fitted flush to each other.
* The main beam must be stored in a torsion-resistant position. Additional torque from the eccentricity of the connection,
as well as cross section weaknesses due to the means of connection must be considered when verifying components.
* The minimum distances of the screws must be maintained in accordance with ETA-11/0190.
NOTE: These are planning aids. These values must be measured by authorized persons for each project.
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MAIN-SECONDARY BEAM, MAIN BEAM CLAMPED IN PLACE,

FIRE-RESISTANCE 60 MINUTES

Load-bearing capacities for a main-secondary beam connection with two pairs of screws

Wiirth ASSY® plus VG @12 mm in NKL 1 and 2

n Paare

Ansicht

Ansicht
m §\"i?; m . m Ax’i?;
<<
byr byt
Ty +—
Dra_ufsichl Dra_ufsichl
d ¢ m by hnr byr hur Iefl : F. R F. rd
mm mm mm mm mm mm mm mm kN kN
40,13 18,94 C24
12 300 120 188 7768 181 287 120,7 : : =
43,31 20,44 GlL24h 3
5999  [2831 [c24 3
12 380 134 188 7825 209 344 180,4 - - 3
64,74 30,56 GL 24h <
o}
76,78 36,24 C24
12 480 170 188 7895 245 414 230,4 : : _GE,
82,86 39,11 Gl24h =
96,33 45,47 C24 2
12 600 212 188 7980 287 499 290,4 °
98,46 46,47 GL24h ]
VEor measuring crucial thread length
1 = 0.472 - conversion factor of the mechanical strength of the load-bearing capacity
Notes:
* Lload-bearing capacities apply for a characteristic bulk density of p, = 350 kg/m3 / 385 kg/m?3
* All screws must be screwed in, head up, flush with the surface.
* The screws can be predrilled in accordance with ETA-11/0190 table 1.
* The upper edges of the main beam and secondary beam are fitted flush to each other.
* The main beam must be stored in a torsion-resistant position. Additional torque from the eccentricity of the connection,
as well as cross section weaknesses due to the means of connection must be considered when verifying components.
* The minimum distances of the screws must be maintained in accordance with ETA-11/0190.
NOTE: These are planning aids. These values must be measured by authorized persons for each project.
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