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NOTE: These are planning aids. These values must be measured by authorized persons for each project.
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DETERMINING THE TENSILE STRENGTH - TABLE VALUES OF

ASSY® PLUS VG SCREWS

Boundary conditions

The example calculation is based on ETA-11/0190 and DIN EN 1995-1-1. This example assumes a connection between C24 wood and
C24 wood that exerts a pullout force on a fastener 30° to the direction of the grain. The analyzed fastener is a Wiirth ASSY plus VG
B8x260mm.

Component 1 Heighth; = 80 mm Component 2 Height h, = 140 mm

Wood Width= 200 mm Wood Width = 200 mm
P=  350kg/m? P2= 350 kg/md
lopy = 160 mm letz = 100 mm

Wiirth ASSY plus VG @8x260mm "vertical milling pocket head"

d= 8 mm “Screw diameter”

dy = 15 mm “Head diameter”

M, i = 20000 Nmm "Characteristic yield moment [Annex 1 Table 1.1]"
Foxs = 11 N/mm? "Characteristic pull-out parameter [A.1.3.1]”

Notes

The head pullthrough for full thread screws may be neglected when the connecting component “t;” is greater than 4 x d (d = screw

diameter).
Pullout strength
= 30° “Angle between screw axis and direction of grain”
kox = 0,767 "Factor [A.1.3.1]"
freadk = 13 N/mm? “Head pullthrough parameter [A.1.3.2]"
fonsk = 20000 N “Characteristic tensile strength [Annex 1 Table 1.1]"
los = 100 mm “Effectve thread length in wood (t,)”
pr \*8
= X XaxX X|=—
Faxomi1 = 8800 N Kax X faxs % d X ey X (355)
2 pr \*8
Foxari2= 2925N = Faxark2= [heaak X dp” X A@v

NOTE: These are planning aids. These values must be measured by authorized persons for each project.
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DETERMINING THE TENSILE STRENGTH - TABLE VALUES OF

ASSY® PLUS VG SCREWS

Faxark3 = 20000 N “Characteristic tensile strength [Annex 1 Table 1.1]"

Foxarc=  8800N “Minimum pullout strength”
Fox,ark2 (head pullthrough) can be neglected because the connecting component thickness is greater than 4 x d.

Data accordling to ETA-11,/0190 and corresponding product details

Design situation according to DIN EN 1995-1-1

Utilization class = 1 "Utilization class [2.3.1.3]"
KLED =  short/very short  “Load duration class [Table 2.2] (load case wind is decisive) ”
knoa = 1,0 “Modification factor [Table 3.1]"
yw= 13 “Part safety coefficient [Table 2.3]"

_ Faxri X Kmoa
Fori= 6769N  =6.77kN 13

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

Example calculation F Beam
o 80/200mm
c24
System: Front beam connection = Im
E
o
Beam: w/h =80 mm / 200 mm, softwood, strength class C24 &
according to EN 338 (p, = 350 kg/m?3) ASSY plusVG |1
10x300mm i B
80/160
Column: w/h =80 mm / 160 mm, softwood, strength class C24 e
according to EN 338 (p, = 350 kg/m?3)
Basic for calculation: Dimensioning: 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.
Lifting force: F.. = 2,1 kN (utilization class = 1, KLED = “medium”)
(perpendicular to the beam)
Connection / design load: According to the table, each ASSY plus VG @8.0x100mm screw has the following load-bearing
capacity.
Effective anchorage length: ls =300 mm - 200mm = 100mm
Field designation in table: Faxrk Characteristic values

FaxRd Design value KLED: medium; k.4 = 0.8

Values taken from the table for ASSY plus VG @10x300mm

TENSILE STRENGTHS OF ASSY PLUS VG SCREWS - ANGLE = 45°

| Angle between direction of grain and screw axis @
o 0° 5° 10° | 150 | 20° | 25° | 30 | 35° | 40° | zas°
20 mm 120 151 182 213 244 | 276 307 | 338 3,69 4,00 10,0
074 | 093 | 132z | 131 | 150 | 170 | 1,89 | 208 | 227 | 246 mm
50 mm 150 | 1,85 | 228 | 267 | 306 | 344 | 38 | 422 | 461 | 500
092 | 1,06 | 140 | 14 | 188 | 212 | 236 | 260 | 284 | 308
00 mm 270 | 340 | 410 | 480 | 550 | 620 | 69 | 760 | 830 | 9,00
166 | 209 | 252 | 295 | 338 | 3,82 | 425 | 468 | 511 | 554
300 | 378 | 456 | 533 | 611 | 687 | 767 | 844 | 922 | 10,00
100 mm
185 | 232 | 280 | 328 | 376 | 424 | 472 | 520 | 568 | 615
330 | 416 | 501 | 587 | 672 | 7,58 | 843 | 929 | 1014 | 1,00
110 mm
203 | 256 | 308 | 361 | 414 | 466 | 519 | 572 | 624 | 677

Design pullout value:

Fax rk = 3.0 kN (characteristic value)

B : . Utilization contin- lon medium | short short / very short very short
Consideration of kg g v r
class uously
Tor2 0462 | 0538 | 0615 [ 0692 0,769 0,846 Factor kooa/Tm

Faxrd = 2x 3.0 kN x 0.615 = 3.69 kN (for two screws)

n-= 0,57 <1.0 56,91%

When the design affects a KLED “medium”, the lower grayed-out value can be used directly in the calculations. For explanatory

purposes, the calculation was made with the aid of the factor table k,o4/Yu-

NOTE: These are planning aids. These values must be measured by authorized persons for each project.
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LEGEND OF THE TENSILE STRENGTH TABLES

Legend
Foxkd Design pullout strength in [kN] of a screw for an angle of <
45° between direction of grain and screw axis.
! Screw length in [mm]
Lo Thread length anchored in wood in [mm]
d Nominal diameter / outer thread diameter of screw in [mm]
t Side wood thickness on screw head size in [mm]; the minimum component thickness is 24mm, see A1.4 ETA-11/0190
t
t Side wood thickness on screw tip side in [mm] with ¢, =1 — — L
sin @
kax Factor considering the angle 0 between screw axis and direction of grain
a Angle between screw axis and direction of grain, 0° < a < 90°

Values in the table

Fax.rK Characteristic values
FaxRd Design value KLED: medium; ko4 = 0.8
Bases for calculation
DINEN 1/1/1995:2010-12 Design of timber structures - Common rules and rules for buildings
DIN EN 1995-1-1/NA:2013-08 National Annex - Nationally determined parameters
DIN 20000-6 Application of construction products in structures - Part 6: Doweltype fasteners and
connectors
ETA-11/0190 Wiirth selftapping screws for use in timber constructions
EN 14081-1 Timber structures - General requirements
EN 338 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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QUICK REFERENCE DIAGRAM FOR ESTIMATING TENSILE STRENGTH

Design value of tensile strength in [kN] for
utilization class 1 and 2 and KLED “medium”

17,0
16,0
15,0
14,0
13,0
12,0
110
10,0
9,0
8.0
7.0

6,0
'50
4.0
3.0
2,0
10
0,0

4] 100 200 300 400 500 600
Effective thread length in [mm]

Diagram

Example:

—_

Wiirth ASSY plus VG @8 mm, design values for tensile strength F, gy (KLED = “medium”, k,,oq = 0.8 for utilization class 1 and

2) as a function of effective thread length.

Screw ASSY plus VG diameter 8 mm, effective thread length 140 mm, screw-in angle 45°, design value for tensile strength =
7.6 kN for KLED medium, utilization class 1 and 2. This yields a higher strength than ASSY 3.0 or ASSY 3.0 SK, where the
head pullthrough resistance is decisive. Greater than 15.38 kN, the tensile strength is decisive in the steel cross section.

1,00

- ll..lll.llll.\l.\_\
0,90 : ———— —— _
0,80

0,70 — \\
0,60 ——DIN 1052
0,50 — r EN1995-1-1 ||
0,40 \ ETA-11/0190
0,30
0,20 —
0,10

Ouoo 2 i L = L L L L L L Nl . L 1 |
0 15 30 45 60 5 a0

Angle factor kax

Angle between screw axis and direction of grain in [°]

NOTE: These are planning aids. These values must be measured by authorized persons for each project.
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TENSILE STRENGTHS OF ASSY® PLUS VG SCREWS - ANGLE < 45°

I Angle between direction of grain and screw axis [
of 0° 5° 10° 15° 20° 25° 30° 35° 40° 245°
30 mm 0,62 0,78 0,94 1,10 1,27 1,43 1,59 1,75 1,91 2,07 °~°
0,38 0,48 0,58 0,68 0,78 0,88 0,98 1,08 1,17 1,27 mm
40 mm 0,83 1,04 1,26 1,47 1,69 1,90 2,12 2,33 2,55 2,76
0,51 0,64 0,77 0,91 1,04 1,17 1,30 1,43 1,57 1,70
50 mm 1,04 1,30 1,57 1,84 2,11 2,38 2,65 2,91 3,18 3,45
0,64 0,80 0,97 1,13 1,30 1,46 1,63 1,79 1,96 2,12
60 mm 1,24 1,56 1,89 2,21 2,53 2,85 3,17 3,50 3,82 4,14
0,76 0,96 1,16 1,36 1,56 1,76 1,95 2,15 2,35 2,55
70 mm 1,45 1,82 2,20 2,58 2,95 3,33 3,70 4,08 4,45 4,83
0,89 1,12 1,35 1,59 1,82 2,05 2,28 2,51 2,74 2,97
80 mm 1,66 2,09 2,51 2,94 3,37 3,80 4,23 4,66 5,09 5,52
1,02 1,28 1,55 1,81 2,08 2,34 2,60 2,87 3,13 3,40
90 mm 1,86 2,35 2,83 3,31 3,80 4,28 4,76 5,24 5,73 6,21
1,15 1,44 1,74 2,04 2,34 2,63 2,93 3,23 3,52 3,82
100 mm 2,07 2,61 3,14 3,68 4,22 4,75 5,29 5,83 6,36 6,90
1,27 1,60 1,93 2,26 2,59 2,93 3,26 3,59 3,92 4,25
110 mm 2,28 2,87 3,46 4,05 4,64 5,23 5,82 6,41 7,00 7,59
1,40 1,76 2,13 2,49 2,85 3,22 3,58 3,94 4,31 4,67
120 mm 2,48 3,13 3,77 4,42 5,06 5,70 6,35 6,99 7,64 8,28
1,53 1,92 2,32 2,72 3,11 3,51 3,91 4,30 4,70 5,10
140 mm 2,90 3,65 4,40 515 5,90 6,65 7,41 8,16 8,91 9,66
1,78 2,25 2,71 3,17 3,63 4,10 4,56 5,02 5,48 5,94
160 mm 3,31 417 5,03 5,89 6,75 7,61 8,46 9,32 10,18 11,00
2,04 2,57 3,09 3,62 4,15 4,68 5,21 5,74 6,27 8,46
180 mm 3,73 4,69 5,66 6,62 7,59 8,56 9,52 10,49 11,00 11,00
2,29 2,89 3,48 4,08 4,67 5,27 5,86 6,45 8,46 8,46
200 mm 4,14 5,21 6,29 7,36 8,43 9,51 10,58 11,00 11,00 11,00
2,55 3,21 3,87 4,53 5,19 5,85 6,51 8,46 8,46 8,46
220 mm 4,55 5,73 6,92 8,10 9,28 10,46 11,00 11,00 11,00 11,00
2,80 3,53 4,26 4,98 5,71 6,44 8,46 8,46 8,46 8,46
240 mm 4,97 6,26 7,54 8,83 10,12 11,00 11,00 11,00 11,00 11,00
3,06 3,85 4,64 5,44 6,23 8,46 8,46 8,46 8,46 8,46
Utilization contin- |long medium ([short short / very short |very short
class uvously
1or2 0462 0,538 0615 0692 0,769 0,846 Factor kpoa/Ym

Factor bulk density
GL24c GL24h ([GL28¢ (GL28h |[GL30c [GL30h |GL32c |GL32h
1,034 1,079 1,090 1,168 1,090 1,179 1,113 1,200

Calculation assumptions

Calculated values apply to softwood according to EN 14081-1 of the strength class C24 according to EN 338.

Each load-bearing capacity for one screw. The group effect must be taken into account when there is more than one screw.

Load-bearing connections must consist of at least two screws. There may be deviations according to DIN EN 1995-1-1/NA:2010-12, NCl for 8.3.1.2
(NA 10), and ETA-11/0190, 4.2.

All screws must be driven in flush to the surface. Preliminary holes may be drilled with a maximum core diameter d1. See legend for table interpretation.

NOTE: These are planning aids. These values must be measured by authorized persons for each project.
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TENSILE STRENGTHS OF ASSY® PLUS VG SCREWS - ANGLE < 45°

I Angle between direction of grain and screw axis [
of 0° 5° 10° 15° 20° 25° 30° 35° 40° 245°
40 mm 1,06 1,33 1,60 1,88 2,15 2,42 2,70 2,97 3,25 3,52 m~°
0,65 0,82 0,99 1,16 1,32 1,49 1,66 1,83 2,00 2,17 mm
50 mm 1,32 1,66 2,00 2,35 2,69 3,03 3,37 3,72 4,06 4,40
0,81 1,02 1,23 1,44 1,65 1,87 2,08 2,29 2,50 2,71
60 mm 1,58 1,99 2,41 2,82 3,23 3,64 4,05 4,46 4,87 5,28
0,97 1,23 1,48 1,73 1,99 2,24 2,49 2,74 3,00 3,25
70 mm 1,85 2,33 2,81 3,29 3,76 4,24 4,72 5,20 5,68 6,16
1,14 1,43 1,73 2,02 2,32 2,61 2,91 3,20 3,50 3,79
80 mm 2,11 2,66 3,21 3,75 4,30 4,85 5,40 5,94 6,49 7,04
1,30 1,64 1,97 2,31 2,65 2,98 3,32 3,66 4,00 4,33
90 mm 2,38 2,99 3,61 4,22 4,84 5,46 6,07 6,69 7,30 7,92
1,46 1,84 2,22 2,60 2,98 3,36 3,74 4,12 4,49 4,87
100 mm 2,64 3,32 4,01 4,69 5,38 6,06 6,75 7,43 8,12 8,80
1,62 2,05 2,47 2,89 3,31 3,73 4,15 4,57 4,99 5,42
110 mm 2,90 3,66 4,41 516 5,92 6,67 7,42 8,17 8,93 9,68
1,79 2,25 2,71 3,18 3,64 4,10 4,57 5,03 5,49 5,96
120 mm 3,17 3,99 4,81 5,63 6,45 7,27 8,10 8,92 9,74 10,56
1,95 2,45 2,96 3,47 3,97 4,48 4,98 5,49 5,99 6,50
140 mm 3,70 4,65 5,61 6,57 7,53 8,49 9,45 10,40 11,36 12,32
2,27 2,86 3,45 4,04 4,63 5,22 5,81 6,40 6,99 7,58
160 mm 4,22 5,32 6,41 7,51 8,60 9,70 10,79 11,89 12,98 14,08
2,60 3,27 3,95 4,62 5,30 5,97 6,64 7,32 7,99 8,66
180 mm 4,75 5,98 7,22 8,45 9,68 10,91 12,14 13,38 14,61 15,84
2,92 3,68 4,44 5,20 5,96 6,72 7,47 8,23 8,99 9,75
200 mm 5,28 6,65 8,02 9,39 10,76 12,12 13,49 14,86 16,23 17,60
3,25 4,09 4,93 5,78 6,62 7,46 8,30 9,15 9,99 10,83
220 mm 5,81 7,31 8,82 10,33 11,83 13,34 14,84 16,35 17,85 19,36
3,57 4,50 5,43 6,35 7,28 8,21 9,13 10,06 10,99 11,91
240 mm 6,34 7,98 9,62 11,26 12,91 14,55 16,19 17,83 19,48 20,00
3,90 4,91 5,92 6,93 7,94 8,95 9,96 10,98 11,99 15,38
260 mm 6,86 8,64 10,42 12,20 13,98 15,76 17,54 19,32 20,00 20,00
4,22 5,32 6,41 7,51 8,60 9,70 10,79 11,89 15,38 15,38
739 [9,31 1122 [1314 [1506 [1697 [1889 [2000 [2000 [20,00
280 mm
4,55 5,73 6,91 8,09 9,27 10,45 11,63 15,38 15,38 15,38
7,92 9,97 12,03 14,08 16,13 18,19 20,00 20,00 20,00 20,00
300 mm
4,87 6,14 7,40 8,66 9,93 11,19 15,38 15,38 15,38 15,38

Calculation assumptions

Calculated values apply to softwood according to EN 14081-1 of the strength class C24 according to EN 338.

Each load-bearing capacity for one screw. The group effect must be taken into account when there is more than one screw.
Load-bearing connections must consist of at least two screws. There may be deviations according to DIN EN 1995-1-1/NA:2010-12, NCl for 8.3.1.2
NA 10), and ETA-11/0190, 4.2.

All screws must be driven in flush to the surface. Preliminary holes may be drilled with a maximum core diameter d1. See legend for table interpretation.

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

10.07.2024 Design aid for tensile strength in softwood Page 9 of 19



w WURTH

TENSILE STRENGTHS OF ASSY® PLUS VG SCREWS - ANGLE < 45°

I Angle between direction of grain and screw axis [
of 0° 5° 10° 15° 20° 25° 30° 35° 40° 245°
320 mm 8,45 10,64 12,83 15,02 17,21 19,40 20,00 20,00 20,00 20,00 m~°
5,20 6,55 7,89 9,24 10,59 11,94 15,38 15,38 15,38 15,38 mm
340 mm 8,98 11,30 13,63 15,96 18,28 20,00 20,00 20,00 20,00 20,00
5,52 6,96 8,39 9,82 11,25 15,38 15,38 15,38 15,38 15,38
360 mm 9,50 11,97 14,43 16,90 19,36 20,00 20,00 20,00 20,00 20,00
5,85 7,36 8,88 10,40 11,91 15,38 15,38 15,38 15,38 15,38
380 mm 10,03 12,63 15,23 17,83 20,00 20,00 20,00 20,00 20,00 20,00
6,17 7,77 9,37 10,98 15,38 15,38 15,38 15,38 15,38 15,38
400 mm 10,56 13,30 16,04 18,77 20,00 20,00 20,00 20,00 20,00 20,00
6,50 8,18 9,87 11,55 15,38 15,38 15,38 15,38 15,38 15,38
420 mm 11,09 13,96 16,84 19,71 20,00 20,00 20,00 20,00 20,00 20,00
6,82 8,59 10,36 12,13 15,38 15,38 15,38 15,38 15,38 15,38
440 mm 11,62 14,63 17,64 20,00 20,00 20,00 20,00 20,00 20,00 20,00
715 9,00 10,85 15,38 15,38 15,38 15,38 15,38 15,38 15,38
460 mm 12,14 15,29 18,44 20,00 20,00 20,00 20,00 20,00 20,00 20,00
7,47 9,41 11,35 15,38 15,38 15,38 15,38 15,38 15,38 15,38
480 mm 12,67 15,96 19,24 20,00 20,00 20,00 20,00 20,00 20,00 20,00
7,80 9,82 11,84 15,38 15,38 15,38 15,38 15,38 15,38 15,38
500 mm 13,20 16,62 20,00 20,00 20,00 20,00 20,00 20,00 20,00 20,00
8,12 10,23 15,38 15,38 15,38 15,38 15,38 15,38 15,38 15,38
520 mm 13,73 17,29 20,00 20,00 20,00 20,00 20,00 20,00 20,00 20,00
8,45 10,64 15,38 15,38 15,38 15,38 15,38 15,38 15,38 15,38
540 mm 14,26 17,95 20,00 20,00 20,00 20,00 20,00 20,00 20,00 20,00
8,77 11,05 15,38 15,38 15,38 15,38 15,38 15,38 15,38 15,38
560 mm 14,78 18,62 20,00 20,00 20,00 20,00 20,00 20,00 20,00 20,00
9,10 11,46 15,38 15,38 15,38 15,38 15,38 15,38 15,38 15,38
Utilization contin- |long medium [short short / very short |very short
class vously
1or2 0,462 0,538 0,615 0,692 0,769 0,846 Factor k,,oq4/Ym
Factor bulk density
GL24c GL24h |GL28c GL28h |GL30c GL30h |[GL32c GL32h
1,034 1,079 1,090 1,168 1,090 1,179 1,113 1,200

Calculation assumptions

Calculated values apply to softwood according to EN 14081-1 of the strength class C24 according to EN 338.

Each load-bearing capacity for one screw. The group effect must be taken into account when there is more than one screw.
Load-bearing connections must consist of at least two screws. There may be deviations according to DIN EN 1995-1-1/NA:2010-12, NCl for 8.3.1.2
(NA 10), and ETA-11/0190, 4.2.

All screws must be driven in flush to the surface. Preliminary holes may be drilled with a maximum core diameter d1. See legend for table interpretation.

NOTE: These are planning aids. These values must be measured by authorized persons for each project.
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TENSILE STRENGTHS OF ASSY® PLUS VG SCREWS - ANGLE < 45°

I Angle between direction of grain and screw axis [
of 0° 5° 10° 15° 20° 25° 30° 35° 40° 245°
40 mm 1,20 1,51 1,82 2,13 2,44 2,76 3,07 3,38 3,69 4,00 1 °~°
0,74 0,93 1,12 1,31 1,50 1,70 1,89 2,08 2,27 2,46 mm
50 mm 1,50 1,89 2,28 2,67 3,06 3,44 3,83 4,22 4,61 5,00
0,92 1,16 1,40 1,64 1,88 2,12 2,36 2,60 2,84 3,08
60 mm 1,80 2,27 2,73 3,20 3,67 4,13 4,60 5,07 5,53 6,00
1,11 1,39 1,68 1,97 2,26 2,54 2,83 3,12 3,41 3,69
70 mm 2,10 2,64 3,19 3,73 4,28 4,82 537 5,91 6,46 7,00
1,29 1,63 1,96 2,30 2,63 2,97 3,30 3,64 3,97 4,31
80 mm 2,40 3,02 3,64 4,27 4,89 5,51 6,13 6,76 7,38 8,00
1,48 1,86 2,24 2,63 3,01 3,39 3,77 4,16 4,54 4,92
90 mm 2,70 3,40 4,10 4,80 5,50 6,20 6,90 7,60 8,30 9,00
1,66 2,09 2,52 2,95 3,38 3,82 4,25 4,68 511 5,54
100 mm 3,00 3,78 4,56 5,33 6,11 6,89 7,67 8,44 9,22 10,00
1,85 2,32 2,80 3,28 3,76 4,24 4,72 5,20 5,68 6,15
110 mm 3,30 4,16 5,01 5,87 6,72 7,58 8,43 9,29 10,14 11,00
2,03 2,56 3,08 3,61 4,14 4,66 519 5,72 6,24 6,77
120 mm 3,60 4,53 5,47 6,40 7,33 8,27 9,20 10,13 11,07 12,00
2,22 2,79 3,36 3,94 4,51 5,09 5,66 6,24 6,81 7,38
140 mm 4,20 5,29 6,38 7,47 8,56 9,64 10,73 11,82 12,91 14,00
2,58 3,25 3,92 4,59 5,26 5,94 6,61 7,28 7,95 8,62
160 mm 4,80 6,04 7,29 8,53 9,78 11,02 12,27 13,51 14,76 16,00 m ‘
2,95 3,72 4,49 5,25 6,02 6,78 7,55 8,31 9,08 9,85
180 mm 5,40 6,80 8,20 9,60 11,00 12,40 13,80 15,20 16,60 18,00
3,32 4,18 5,05 591 6,77 7,63 8,49 9,35 10,22 11,08
200 mm 6,00 7,56 9,11 10,67 12,22 13,78 15,33 16,89 18,44 20,00
3,69 4,65 5,61 6,56 7,52 8,48 9,44 10,39 11,35 12,31
220 mm 6,60 8,31 10,02 11,73 13,44 15,16 16,87 18,58 20,29 22,00
4,06 511 6,17 7,22 8,27 9,33 10,38 11,43 12,49 13,54
240 mm 7,20 9,07 10,93 12,80 14,67 16,53 18,40 20,27 22,13 24,00
4,43 5,58 6,73 7,88 9,03 10,17 11,32 12,47 13,62 14,77
260 mm 7,80 9,82 11,84 13,87 15,89 17,91 19,93 21,96 23,98 26,00
4,80 6,04 7,29 8,53 9,78 11,02 12,27 13,51 14,76 16,00
8,40 1058 [12,76  |1493 1711 19290 21,47 [23,64 |2582 |28,00
280 mm
517 6,51 7,85 9,19 10,53 11,87 13,21 14,55 15,89 17,23
9,00 11,33 13,67 16,00 18,33 20,67 23,00 25,33 27,67 30,00
300 mm
5,54 6,97 8,41 9,85 11,28 12,72 14,15 15,59 17,03 18,46

Calculation assumptions

Calculated values apply to softwood according to EN 14081-1 of the strength class C24 according to EN 338.

Each load-bearing capacity for one screw. The group effect must be taken into account when there is more than one screw.

Load-bearing connections must consist of at least two screws. There may be deviations according to DIN EN 1995-1-1/NA:2010-12, NCl for 8.3.1.2
(NA 10), and ETA-11/0190, 4.2.

All screws must be driven in flush to the surface. Preliminary holes may be drilled with a maximum core diameter d1. See legend for table interpretation.

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

TENSILE STRENGTHS OF ASSY® PLUS VG SCREWS - ANGLE < 45°

I Angle between direction of grain and screw axis [
of 0° 5° 10° 15° 20° 25° 30° 35° 40° 245°
320 mm 9,60 12,09 14,58 17,07 19,56 22,04 24,53 27,02 29,51 32,00 1 °~°
591 7,44 8,97 10,50 12,03 13,57 15,10 16,63 18,16 24,62 mm
340 mm 10,20 12,84 15,49 18,13 20,78 23,42 26,07 28,71 31,36 32,00
6,28 7,90 9,53 11,16 12,79 14,41 16,04 17,67 19,30 24,62
360 mm 10,80 13,60 16,40 19,20 22,00 24,80 27,60 30,40 32,00 32,00
6,65 8,37 10,09 11,82 13,54 15,26 16,98 18,71 24,62 24,62
380 mm 11,40 14,36 17,31 20,27 23,22 26,18 29,13 32,00 32,00 32,00
7,02 8,83 10,65 12,47 14,29 16,11 17,93 24,62 24,62 24,62
400 mm 12,00 15,11 18,22 21,33 24,44 27,56 30,67 32,00 32,00 32,00
7,38 9,30 11,21 13,13 15,04 16,96 18,87 24,62 24,62 24,62
420 mm 12,60 15,87 19,13 22,40 25,67 28,93 32,00 32,00 32,00 32,00
7,75 9,76 11,77 13,78 15,79 17,81 24,62 24,62 24,62 24,62
440 mm 13,20 16,62 20,04 23,47 26,89 30,31 32,00 32,00 32,00 32,00
8,12 10,23 12,34 14,44 16,55 18,65 24,62 24,62 24,62 24,62
460 mm 13,80 17,38 20,96 24,53 28,11 31,69 32,00 32,00 32,00 32,00
8,49 10,69 12,90 15,10 17,30 19,50 24,62 24,62 24,62 24,62
480 mm 14,40 18,13 21,87 25,60 29,33 32,00 32,00 32,00 32,00 32,00
8,86 11,16 13,46 15,75 18,05 24,62 24,62 24,62 24,62 24,62
500 mm 15,00 18,89 22,78 26,67 30,56 32,00 32,00 32,00 32,00 32,00
9,23 11,62 14,02 16,41 18,80 24,62 24,62 24,62 24,62 24,62
520 mm 15,60 19,64 23,69 27,73 31,78 32,00 32,00 32,00 32,00 32,00 _ ‘
9,60 12,09 14,58 17,07 19,56 24,62 24,62 24,62 24,62 24,62
540 mm 16,20 20,40 24,60 28,80 32,00 32,00 32,00 32,00 32,00 32,00 .\“
9,97 12,55 15,14 17,72 24,62 24,62 24,62 24,62 24,62 24,62 \‘\.\\\“
560 mm 16,80 21,16 25,51 29,87 32,00 32,00 32,00 32,00 32,00 32,00 U‘\\\
10,34 13,02 15,70 18,38 24,62 24,62 24,62 24,62 24,62 24,62 \\\“
580 mm 17,40 21,91 26,42 30,93 32,00 32,00 32,00 32,00 32,00 32,00 \\\“H
10,71 13,48 16,26 19,04 24,62 24,62 24,62 24,62 24,62 24,62 .\\.‘\\.
600 mm 18,00 22,67 27,33 32,00 32,00 32,00 32,00 32,00 32,00 32,00 \\\“\.
11,08 13,95 16,82 19,69 24,62 24,62 24,62 24,62 24,62 24,62 \\\‘H
620 mm 18,60 23,42 28,24 32,00 32,00 32,00 32,00 32,00 32,00 32,00 H“\\v
11,45 14,41 17,38 24,62 24,62 24,62 24,62 24,62 24,62 24,62 \‘\\\-
19,20 24,18 29,16 32,00 32,00 32,00 32,00 32,00 32,00 32,00 \\\“\”
640 mm =
11,82 [14,88 [1794 |2462 2462 2462 [2462 |2462 2462 |24,62 L+
660 19,80 24,93 30,07 32,00 32,00 32,00 32,00 32,00 32,00 32,00 /av
mm 12,18  [1534 [1850 [2462 2462 2462 [2462 |2462 2462 |24,62

Calculation assumptions

Calculated values apply to softwood according to EN 14081-1 of the strength class C24 according to EN 338.

Each load-bearing capacity for one screw. The group effect must be taken into account when there is more than one screw.
Load-bearing connections must consist of at least two screws. There may be deviations according to DIN EN 1995-1-1/NA:2010-12, NCl for 8.3.1.2
(NA 10), and ETA-11/0190, 4.2.

All screws must be driven in flush to the surface. Preliminary holes may be drilled with a maximum core diameter d1. See legend for table interpretation.

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

TENSILE STRENGTHS OF ASSY® PLUS VG SCREWS - ANGLE < 45°

I Angle between direction of grain and screw axis [
of 0° 5° 10° 15° 20° 25° 30° 35° 40° 245°
680 mm 20,40 25,69 30,98 32,00 32,00 32,00 32,00 32,00 32,00 32,00 1 °~°
12,55 15,81 19,06 24,62 24,62 24,62 24,62 24,62 24,62 24,62 mm
700 mm 21,00 26,44 31,89 32,00 32,00 32,00 32,00 32,00 32,00 32,00
12,92 16,27 19,62 24,62 24,62 24,62 24,62 24,62 24,62 24,62
720 mm 21,60 27,20 32,00 32,00 32,00 32,00 32,00 32,00 32,00 32,00
13,29 16,74 24,62 24,62 24,62 24,62 24,62 24,62 24,62 24,62
740 mm 22,20 27,96 32,00 32,00 32,00 32,00 32,00 32,00 32,00 32,00
13,66 17,20 24,62 24,62 24,62 24,62 24,62 24,62 24,62 24,62
760 mm 22,80 28,71 32,00 32,00 32,00 32,00 32,00 32,00 32,00 32,00
14,03 17,67 24,62 24,62 24,62 24,62 24,62 24,62 24,62 24,62
780 mm 23,40 29,47 32,00 32,00 32,00 32,00 32,00 32,00 32,00 32,00
14,40 18,13 24,62 24,62 24,62 24,62 24,62 24,62 24,62 24,62
Utilization contin- |long medium ([short short / very short |very short
class vously
1or2 0,462 0,538 0,615 0,692 0,769 0,846 Factor k,,.oqa/Ym
Factor bulk density
GL24c GL24h |GL28c GL28h |GL30c GL30h |GL32c GL32h
1,034 1,079 1,090 1,168 1,090 1,179 1,113 1,200

Calculation assumptions
Calculated values apply to softwood according to EN 14081-1 of the strength class C24 according to EN 338.

Each load-bearing capacity for one screw. The group effect must be taken into account when there is more than one screw.
Load-bearing connections must consist of at least two screws. There may be deviations according to DIN EN 1995-1-1/NA:2010-12, NCl for 8.3.1.2
(NA 10), and ETA-11/0190, 4.2.

All screws must be driven in flush to the surface. Preliminary holes may be drilled with @ maximum core diameter d1. See legend for table interpretation.

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

TENSILE STRENGTHS OF ASSY® PLUS VG SCREWS - ANGLE < 45°

I Angle between direction of grain and screw axis [
of 0° 5° 10° 15° 20° 25° 30° 35° 40° 245°
50 mm 1,80 2,27 2,73 3,20 3,67 4,13 4,60 5,07 5,53 6,00 1 N\O
1,11 1,39 1,68 1,97 2,26 2,54 2,83 3,12 3,41 3,69 mm
60 mm 2,16 2,72 3,28 3,84 4,40 4,96 5,52 6,08 6,64 7,20
1,33 1,67 2,02 2,36 2,71 3,05 3,40 3,74 4,09 4,43
70 mm 2,52 3,17 3,83 4,48 513 5,79 6,44 7,09 7,75 8,40
1,55 1,95 2,35 2,76 3,16 3,56 3,96 4,37 4,77 517
80 mm 2,88 3,63 4,37 512 5,87 6,61 7,36 8,11 8,85 9,60
1,77 2,23 2,69 3,15 3,61 4,07 4,53 4,99 5,45 591
90 mm 3,24 4,08 4,92 5,76 6,60 7,44 8,28 9,12 9,96 10,80
1,99 2,51 3,03 3,54 4,06 4,58 5,10 561 6,13 6,65
100 mm 3,60 4,53 5,47 6,40 7,33 8,27 9,20 10,13 11,07 12,00
2,22 2,79 3,36 3,94 4,51 5,09 5,66 6,24 6,81 7,38
110 mm 3,96 4,99 6,01 7,04 8,07 9,09 10,12 11,15 12,17 13,20
2,44 3,07 3,70 4,33 4,96 5,60 6,23 6,86 7,49 8,12
120 mm 4,32 5,44 6,56 7,68 8,80 9,92 11,04 12,16 13,28 14,40
2,66 3,35 4,04 4,73 5,42 6,10 6,79 7,48 8,17 8,86
140 mm 5,04 6,35 7,65 8,96 10,27 11,57 12,88 14,19 15,49 16,80
3,10 3,91 4,71 551 6,32 7,12 7,93 8,73 9,53 10,34
160 mm 5,76 7,25 8,75 1024 [11,73 |[1323 [1472 |21 1771 [19,20
3,54 4,46 5,38 6,30 7,22 8,14 9,06 9,98 10,90 11,82
180 mm 6,48 8,16 9,84 11,52 13,20 14,88 16,56 18,24 19,92 21,60
3,99 5,02 6,06 7,09 8,12 9,16 10,19 11,22 12,26 13,29
200 mm 7,20 9,07 10,93 12,80 14,67 16,53 18,40 20,27 22,13 24,00
4,43 5,58 6,73 7,88 9,03 10,17 11,32 12,47 13,62 14,77
290 mm 7,92 9,97 12,03 [1408 [1613 [1819 2024 [22,29 [24,35 [26,40
4,87 6,14 7,40 8,66 9,93 11,19 12,46 13,72 14,98 16,25
240 mm 8,64 10,88 13,12 15,36 17,60 19,84 22,08 24,32 26,56 28,80
5,32 6,70 8,07 9,45 10,83 12,21 13,59 14,97 16,34 17,72
260 mm 9,36 11,79 14,21 16,64 19,07 21,49 23,92 26,35 28,77 31,20
5,76 7,25 8,75 10,24 11,73 13,23 14,72 16,21 17,71 19,20
280 mm 10,08 12,69 15,31 17,92 20,53 23,15 25,76 28,37 30,99 33,60
6,20 7,81 9,42 11,03 12,64 14,24 15,85 17,46 19,07 20,68
300 10,80 13,60 16,40 19,20 22,00 24,80 27,60 30,40 33,20 36,00
mm 6,65 8,37 10,09 11,82 13,54 15,26 16,98 18,71 20,43 22,15
320 11,52 14,51 17,49 20,48 23,47 26,45 29,44 32,43 35,41 38,40
mm 7,09 8,93 10,77 12,60 14,44 16,28 18,12 19,95 21,79 23,63

Calculation assumptions

Calculated values apply to softwood according to EN 14081-1 of the strength class C24 according to EN 338.

Each load-bearing capacity for one screw. The group effect must be taken into account when there is more than one screw.
Load-bearing connections must consist of at least two screws. There may be deviations according to DIN EN 1995-1-1/NA:2010-12, NCl for 8.3.1.2
(NA 10), and ETA-11/0190, 4.2.

All screws must be driven in flush to the surface. Preliminary holes may be drilled with a maximum core diameter d1. See legend for table interpretation.

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

TENSILE STRENGTHS OF ASSY® PLUS VG SCREWS - ANGLE < 45°

I Angle between direction of grain and screw axis [
of 0° 5° 10° 15° 20° 25° 30° 35° 40° 245°
340 mm 12,24 15,41 18,59 21,76 24,93 28,11 31,28 34,45 37,63 40,80 1 N\O
7,53 9,49 11,44 13,39 15,34 17,30 19,25 21,20 23,15 25,11 mm
360 mm 12,96 16,32 19,68 23,04 26,40 29,76 33,12 36,48 39,84 43,20
7,98 10,04 12,11 14,18 16,25 18,31 20,38 22,45 24,52 26,58
380 mm 13,68 17,23 20,77 24,32 27,87 31,41 34,96 38,51 42,05 45,00
8,42 10,60 12,78 14,97 17,15 19,33 21,51 23,70 25,88 34,62
400 mm 14,40 18,13 21,87 25,60 29,33 33,07 36,80 40,53 44,27 45,00
8,86 11,16 13,46 15,75 18,05 20,35 22,65 24,94 27,24 34,62
420 mm 15,12 19,04 22,96 26,88 30,80 34,72 38,64 42,56 45,00 45,00
9,30 11,72 14,13 16,54 18,95 21,37 23,78 26,19 34,62 34,62
440 mm 15,84 19,95 24,05 28,16 32,27 36,37 40,48 44,59 45,00 45,00
9,75 12,27 14,80 17,33 19,86 22,38 24,91 27,44 34,62 34,62
460 mm 16,56 20,85 25,15 29,44 33,73 38,03 42,32 45,00 45,00 45,00
10,19 12,83 15,47 18,12 20,76 23,40 26,04 34,62 34,62 34,62
480 mm 17,28 21,76 26,24 30,72 35,20 39,68 44,16 45,00 45,00 45,00
10,63 13,39 16,15 18,90 21,66 24,42 27,18 34,62 34,62 34,62
500 mm 18,00 22,67 27,33 32,00 36,67 41,33 45,00 45,00 45,00 45,00
11,08 13,95 16,82 19,69 22,56 25,44 34,62 34,62 34,62 34,62
520 mm 18,72 23,57 28,43 33,28 38,13 42,99 45,00 45,00 45,00 45,00
11,52 14,51 17,49 20,48 23,47 26,45 34,62 34,62 34,62 34,62
540 mm 19,44 24,48 29,52 34,56 39,60 44,64 45,00 45,00 45,00 45,00
11,96 15,06 18,17 21,27 24,37 27,47 34,62 34,62 34,62 34,62
560 mm 20,16 25,39 30,61 35,84 41,07 45,00 45,00 45,00 45,00 45,00
12,41 15,62 18,84 22,06 25,27 34,62 34,62 34,62 34,62 34,62
580 mm 20,88 26,29 31,71 37,12 42,53 45,00 45,00 45,00 45,00 45,00
12,85 16,18 19,51 22,84 26,17 34,62 34,62 34,62 34,62 34,62
Utilization contin- |long medium [short short / very short |very short
class vously
1or2 0,462 0,538 0,615 0,692 0,769 0,846 Factor k,,oq4/Ym

Factor bulk density
GL24c GL24h ([GL28c (GL28h |[GL30c |GL30h |[GL32c |GL32h
1,034 1,079 1,090 1,168 1,090 1,179 1,113 1,200

Calculation assumptions

Calculated values apply to softwood according to EN 14081-1 of the strength class C24 according to EN 338.

Each load-bearing capacity for one screw. The group effect must be taken into account when there is more than one screw.
Load-bearing connections must consist of at least two screws. There may be deviations according to DIN EN 1995-1-1/NA:2010-12, NCl for 8.3.1.2
(NA 10), and ETA-11/0190, 4.2.

All screws must be driven in flush to the surface. Preliminary holes may be drilled with a maximum core diameter d1. See legend for table interpretation.

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

TENSILE STRENGTHS OF ASSY® PLUS VG SCREWS - ANGLE < 45°

I Angle between direction of grain and screw axis [
of 0° 5° 10° 15° 20° 25° 30° 35° 40° 245°
100 mm 4,20 5,29 6,38 7,47 8,56 9,64 10,73 11,82 12,91 14,00 1 h.~°
2,58 3,25 3,92 4,59 526 5,94 6,61 7,28 7,95 8,62 mm
200 mm 8,40 1058 [12,76  [1493 1711 19290 [21,47 2364 [2582 |28,00
517 6,51 7,85 9,19 10,53 11,87 13,21 14,55 15,89 17,23
300 mm 12,60 15,87 19,13 22,40 25,67 28,93 32,20 35,47 38,73 42,00
7,75 9,76 11,77 13,78 15,79 17,81 19,82 21,83 23,84 25,85
400 mm 16,80 21,16 25,51 29,87 34,22 38,58 42,93 47,29 51,64 56,00
10,34 13,02 15,70 18,38 21,06 23,74 26,42 29,10 31,78 34,46
500 mm 21,00 26,44 31,89 37,33 42,78 48,22 53,67 59,11 62,00 62,00
12,92 16,27 19,62 22,97 26,32 29,68 33,03 36,38 47,69 47,69
600 mm 25,20 31,73 38,27 44,80 51,33 57,87 62,00 62,00 62,00 62,00
15,51 19,53 23,55 27,57 31,59 35,61 47,69 47,69 47,69 47,69
700 mm 29,40 37,02 44,64 52,27 59,89 62,00 62,00 62,00 62,00 62,00
18,09 22,78 27,47 32,16 36,85 47,69 47,69 47,69 47,69 47,69
800 mm 33,60 42,31 51,02 59,73 62,00 62,00 62,00 62,00 62,00 62,00
20,68 26,04 31,40 36,76 47,69 47,69 47,69 47,69 47,69 47,69
900 mm 37,80 47,60 57,40 62,00 62,00 62,00 62,00 62,00 62,00 62,00
23,26 29,29 35,32 47,69 47,69 47,69 47,69 47,69 47,69 47,69
1000 mm 42,00 52,89 62,00 62,00 62,00 62,00 62,00 62,00 62,00 62,00
25,85 32,55 47,69 47,69 47,69 47,69 47,69 47,69 47,69 47,69
1100 mm 46,20 58,18 62,00 62,00 62,00 62,00 62,00 62,00 62,00 62,00
28,43 35,80 47,69 47,69 47,69 47,69 47,69 47,69 47,69 47,69
1200 mm 50,40 62,00 62,00 62,00 62,00 62,00 62,00 62,00 62,00 62,00
31,02 47,69 47,69 47,69 47,69 47,69 47,69 47,69 47,69 47,69
1300 mm 54,60 62,00 62,00 62,00 62,00 62,00 62,00 62,00 62,00 62,00
33,60 47,69 47,69 47,69 47,69 47,69 47,69 47,69 47,69 47,69
1400 mm 58,80 62,00 62,00 62,00 62,00 62,00 62,00 62,00 62,00 62,00
36,18 47,69 47,69 47,69 47,69 47,69 47,69 47,69 47,69 47,69
1500 mm 62,00 62,00 62,00 62,00 62,00 62,00 62,00 62,00 62,00 62,00
47,69 47,69 47,69 47,69 47,69 47,69 47,69 47,69 47,69 47,69
Utilization contin- |long medium [short short / very short |very short
class vously
1or2 0462 0538 0615 0,692  [0,769 0,846 Factor knoa/Ym
Factor bulk density
GL24c GL24h |GL28c GL28h |GL30c GL30h |GL32c GL32h
1,034 1,079 1,090 1,168 1,090 1,179 1,113 1,200

Calculation assumptions

Calculated values apply to softwood according to EN 14081-1 of the strength class C24 according to EN 338.

Each load-bearing capacity for one screw. The group effect must be taken into account when there is more than one screw.

Load-bearing connections must consist of at least two screws. There may be deviations according to DIN EN 1995-1-1/NA:2010-12, NCl for 8.3.1.2
(NA 10), and ETA-11/0190, 4.2.

All screws must be driven in flush to the surface. Preliminary holes (10% of L) must be drilled in the core diameter d1. See legend for table interpretation.

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

PULL-OUT STRENGTH IN SOFTWOOD €24 o = 90°- ASSY® PLUS VG

ASSY plus VG pull-out strength F, g and F, g4 (k;oq = 0.8) in kN
per cm anchorage length

t O06mm [08mm |0 10mm (0 12mm (0 14mm*
degrees in kN in kN in kN in kN in kN
0,69 0,88 1,00 1,20 1,40
90° -45°
0,42 0,54 0,62 0,74 0,86
40° 0,64 0,81 0,92 1,11 1,29
0,39 0,50 0,57 0,68 0,79
350 0,58 0,74 0,84 1,01 1,18
0,36 0,46 0,52 0,62 0,73
30° 0,53 0,67 0,77 0,92 1,07
0,33 0,42 0,47 0,57 0,66
25° 0,48 0,61 0,69 0,83 0,96
0,29 0,37 0,42 0,51 0,59
20° 0,42 0,54 0,61 0,73 0,86
0,26 0,33 0,38 0,45 0,53
15° 0,37 0,47 0,53 0,64 0,75
0,23 0,29 0,33 0,39 0,46
10° 0,31 0,40 0,46 0,55 0,64
0,19 0,25 0,28 0,34 0,39
5° 0,26 0,33 0,38 0,45 0,53
0,16 0,20 0,23 0,28 0,33
0° 0,21 0,26 0,30 0,36 0,42
0,13 0,16 0,18 0,22 0,26
Legend
a = Angle between screw axis and direction of grain U 6mm
Faxr = Thread pull-out strength of a screw in kN
FaxRr = min {table value x | ¢; Fy.} Fax,Rk
les = Effective anchorage length of thread in cm Fax,Rd
Frens - Tear-off strength
Basis for calculation
Frensk = Fions,d = ¢ ETA-11/0190
11,0 kN 8,46 kN  ford 6 mm * EN 1995-1-1:2010-12
20,0 kN 154kN  for 0 8 mm
32,0 kN 24,6 kN for 0 10 mm
45,0 kN 34,6 kN ford 12 mm
62,0 kN 47,7 kN for 0 14 mm*

* Values do not apply to hot-galvanized screws
Load-bearing capacities apply to a characteristic bulk density p, = 350 kg/m?
Design value of load-bearing capacity with k,.q = 0.8 and yyy =1.3

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

PUSH-THROUGH STRENGTH IN SOFTWOOD €24 o = 90°- ASSY® PLUS VG

ASSY plus VG design value for maximum push-through strength

ke x Nyqin kN ﬁ o ik
o O06mm |[0O8mm |0 10mm |0 12mm |0 14mm*

90° 6,19 10,9 17,1 22,8 33,1

85° 6,15 10,9 17,0 22,7 33,0

80° 6,11 10,8 16,9 22,5 32,8

75° 6,07 10,7 16,8 22,4 32,6

70° 6,02 10,6 16,7 22,2 32,3

65° 5,98 10,6 16,6 22,1 32,1

60° 5,93 10,5 16,4 21,9 31,9

55° 5,88 10,4 16,3 21,7 31,7

50° 5,83 10,3 16,2 21,6 31,4

45° 577 10,2 16,0 21,4 31,2

40° 572 10,1 15,9 21,2 30,9

35° 5,66 10,0 15,7 21,0 30,6

30° 5,60 9,92 15,6 20,8 30,3

Legend

ke % Npjg Design value for maximum load bearing capacity of a screw under pressure
a = Angle between screw axis and direction of grain

Faxrd = min {Knod /Ym X Foxri Ke % ZEL

Fax ik = Characteristic pull-out strength value of the thread as a function of the screw-in length

* Values do not apply to hot-galvanized screws

Load-bearing capacities apply to a characteristic bulk density p, 2 350 kg/m?3

Basis for calculation
« ETA-11/0190
e EN 1995-1-1:2010-12

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