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The European Technical Assessment is issued by the Technical Assessment Body in its official language.
Translations of this European Technical Assessment in other languages shall fully correspond to the
original issued document and shall be identified as such.

Communication of this European Technical Assessment, including transmission by electronic means, shall
be in full. However, partial reproduction may only be made with the written consent of the issuing Technical
Assessment Body. Any partial reproduction shall be identified as such.

This European Technical Assessment may be withdrawn by the issuing Technical Assessment Body, in
particular pursuant to information by the Commission in accordance with Article 25(3) of Regulation
(EU) No 305/2011.
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Specific Part
1 Technical description of the product

The anti-friction coated blaugelb WKCS, WKCP, WKPC, WKPS, WKPP, WKLC, WKCH, WKCR,
WKSS, WKFC, WKFS, WKFP, WKFC-SD, WKFS-SD and WKFP-SD screws are self-tapping
screws made from special carbon steel. The outer thread diameter d is not less than 3 mm and
not greater than 10 mm. The overall length of the screw is ranging from 30 mm to 600 mm
(nominal dimension). Further dimensions are shown in Annex 7.

All blaugelb screws achieve a bending angle o of at least 45/d%7 + 20, where d is the outer thread
diameter of the screws.

2 Specification of the intended use in accordance with the applicable European Assessment
Document
The performances given in Section 3 are only valid if the blaugelb screws are used in compliance
with the specifications and conditions given in Annex 1 and 2.
The verifications and assessment methods on which this European Technical Assessment is
based lead to the assumption of a working life of the screws of at least 50 years. The indications
given on the working life cannot be interpreted as a guarantee given by the producer, but are to
be regarded only as a means for choosing the right products in relation to the expected
economically reasonable working life of the works.
3 Performance of the product and references to the methods used for its assessment
3.1 Mechanical resistance and stability (BWR 1)
Essential characteristic Performance
Dimensions See Annex 7
Characteristic yield moment See Annex 2
Bending angle See Annex 2
Characteristic withdrawal parameter See Annex 2
Characteristic head pull-through parameter See Annex 2
Characteristic tensile strength See Annex 2
Characteristic yield strength See Annex 2
Characteristic torsional strength See Annex 2
Insertion moment See Annex 2
Spacings, end and edge distances of the screws See Annex 2
and minimum thickness of the wood-based
material
Slip modulus for mainly axially loaded screws See Annex 2
Durability against corrosion See Annex 2
7122713.23 8.06.03-214/23
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3.2 Safety in case of fire (BWR 2)
Essential characteristic Performance
Reaction to fire Class A1
3.3 Safety and accessibility in use (BWR 4)
Same as BWR 1.
4 Assessment and verification of constancy of performance (AVCP) system applied, with

reference to its legal base

In accordance with EAD No. 130118-01-0603, the applicable European legal act is: 97/176/EC.

The system to be applied is: 3

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

in the applicable EAD

Technical details necessary for the implementation of the AVCP system are laid down in the
control plan deposited with Deutsches Institut fir Bautechnik.

Issued in Berlin on 15 January 2024 by Deutsches Institut fir Bautechnik

Anja Dewitt
Head of Section

Z122713.23

beglaubigt:
Deniz
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Annex 1 Specifications of intended use
A.1.1 Use of the blaugelb screws only for:
— static and quasi-static loads

A.1.2 Connection material

The screws are used for connections in load-bearing timber structures between wood-based members or between
wood-based members and steel members:
— Solid timber (softwood) in accordance with EN 14081-11,

— Plywood in accordance with EN 6362 and EN 139863,

— Oriented strand boards (OSB) in accordance with EN 3004 and EN 13986,

— Particleboards in accordance with EN 3125 and EN 13986,

— Fibreboards in accordance with EN 622-28, EN 622-37 and EN 13986,

— Cement-bonded particleboards in accordance with EN 634-28 and EN 13986,
— Solid wood panels (SWP) in accordance with EN 13353° and EN 13986.

Wood-based panels are only arranged on the side of the screw head.

For the fixing of thermal insulation material on top of rafters or on wood-based members in vertical fagades blaugelb
screws with an outer thread diameter of at least 6 mm may be used.

WKFC, WKFS, WKFP and WKFC-SD, WKFS-SD, WKFP-SD screws may be used for compressive and tensile
reinforcing of timber structures perpendicular to the grain. WKFC, WKFS, WKFP and WKFC-SD, WKFS-SD,
WKFP-SD screws with an outer thread diameter of d = 8 mm may also be used for shear reinforcement.

1 EN 14081-1:2005+A1:2011 Timber structures — Strength graded structural timber with rectangular cross section — Part 1:
General requirements

2 EN 636:2012+A1:2015 Plywood — Specifications

3 EN 13986:2004+A1:2015 Wood-based panels for use in construction — Characteristics, evaluation of conformity and marking

4 EN 300:2006 Oriented strand boards (OSB) — Definition, classification and specifications

5 EN 312:2010 Particleboards — Specifications

6 EN 622-2:2004/AC:2005 Fibreboards — Specifications — Part 2: Requirements for hardboards

7 EN 622-3:2004 Fibreboards — Specifications — Part 3: Requirements for medium boards

8 EN 634-2:2007 Cement-bonded particleboards — Specifications — Part 2: Requirements for OPC bonded
particleboards for use in dry, humid and external conditions

9 EN 13353:2022 Solid wood panels (SWP) — Requirements

blaugelb screws

Specification of intended use Annex 1

7123220.23 8.06.03-214/23
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A.1.3 Use Conditions (environmental conditions)
The corrosion protection of the blaugelb screws is specified in Annex A.2.6.
A.1.4 Installation provisions

EN 1995-1-11° applies for the installation of blaugelb screws.

A minimum of two screws is used for connections in load-bearing timber structures. When fixing boards, battens
or intermediate connections of wind braces only one screw may be used. This also applies for the fixing of rafters,
purlins or similar on main beams or top plates, if the member is fixed with at least two screws in total.

At least four screws are used in a connection with axially loaded screws inserted in the timber member with an
angle between screw axis and grain direction of less than 15°.

Only one screw may be used in structural connections when the minimum penetration length of the screw is 20-d
and the screw is systematic axially loaded. In the case the screw is used to connect wood-based members the
load-bearing capacity of the screw shall be reduced by 50 %. If the screw is used as tensile or compressive
reinforcement of timber structures perpendicular to the grain no reduction of the load-bearing capacity of the
screw is necessary.

The screws are driven into softwood without pre-drilling or after pre-drilling with a diameter not larger than the
inner thread diameter for the length of the threaded part and with a maximum of the smooth shank diameter for
the length of the smooth shank.

The screw holes in steel members are pre-drilled with an adequate diameter greater than the outer thread
diameter.

If the screws with an outer thread diameter d = 8 mm are driven into the wood-based member without pre-drilling,
the structural solid timber, glued laminated timber, glued solid timber, laminated veneer lumber and cross
laminated timber is from spruce, pine or fir.

In the case of fastening counter battens on thermal insulation material on top of rafters the screws are driven in
the rafter through the counter battens and the thermal insulation material without pre-drilling in one sequence.

By fastening screws in wood-based members the head of the screws is flush with the surface of the wood-based
member. For wafer head and WKLC head the head part remains unconsidered.

Screws are used with appropriate washers in accordance with Annex 7. After inserting the screws, the washers
shall touch the surface of the wood-based member completely.

10 EN 1995-1-1:2004/AC:2006 Eurocode 5: Design of timber structures — Part 1-1: General — Common rules and rules for
+A1:2008+A2:2014 buildings

blaugelb screws

. .y Annex 1
Installation provisions
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Annex 2 Characteristic values of the load-carrying capacities

Table A.2.1 Characteristic load-carrying capacities of blaugelb screws

Outer thread diameter d [mm)] 30| 35|40 | 45| 50| 6.0 | 80 |10.0
Characteristic yield moment All screws except WKFC, WKFS,
My k [Nm] WKFP and WKFC-SD, WKFS-SD, | 1.5 2 3.5 5 6 10 25 43

WKFP-SD screws
WKFC, WKFS, WKFP and

WKFC-SD, WKFS-SD, WKFP-SD - - - - - 14 | 25 | 43
screws
Characteristic tensile strength All screws except WKFC, WKFS,
fftens k [KN] WKFP and WKFC-SD, WKFS-SD, | 3.5 4 6 8 9 13 | 25 | 36

WKFP-SD screws
WKFC, WKFS, WKFP and

WKFC-SD, WKFS-SD, WKFP-SD - - - - - 16 25 36
screws
Characteristic torsional strength All screws except WKFC, WKFS,
frork [NmM] WKFP and WKFC-SD, WKFS-SD, | 1.5 2 35| 45 6 10 27 45

WKFP-SD screws

WKFC, WKFS, WKFP and
WKFC-SD, WKFS-SD, WKFP-SD - - - - - 10 | 27 | 45
SCrews

A.2.1 General

All blaugelb screws achieve a bending angle o of at least 45/d°7 + 20, where d is the outer thread diameter of the
screws.

The minimum penetration length of the threaded part of the screw les is:

4.d
sina,
lef = min (2.1)
20-d
Where
a angle between screw axis and grain direction [°],
d outer thread diameter of the screw [mm].

The outer thread diameter d of screws inserted in cross laminated timber is at least 6 mm. The inner thread
diameter d1 of the screws shall be greater than the maximal width of the gaps in the layer of cross laminated
timber.

A.2.2 Laterally loaded screws
A.2.2.1 General

The outer thread diameter d is used as effective diameter of the screw in accordance with EN 1995-1-1.

The embedding strength for the screws in wood-based members or in wood-based panels shall be taken from
EN 1995-1-1, unless otherwise specified in the following.

For steel-to-timber connections with WKLC screws with d = 5 mm, a thick steel plate may be assumed for steel
plate thickness t =2 1.5 mm.

For laterally loaded screws, the rules for multiple fastener connections in EN 1995-1-1, clause 8.3.1.1 (8) should
be applied, if the timber under each fastener in a connection is not reinforced as given in Annex 4 and Annex 5.

blaugelb screws

Characteristic values of the load-carrying capacities Annex 2
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A.2.2.2 Solid timber, glued laminated timber, glued solid timber and solid wood panels
The embedding strength for screws in non-pre-drilled holes in softwood arranged at an angle between screw axis
and grain direction of 0° < 0. < 90° is:

0.082.p -d 03
2.5-cos 2o+ sin 2o

o [N/mm?] (2.2)

The embedding strength for screws in pre-drilled holes in softwood at an angle between screw axis and grain
direction of 0° < 0. < 90° is:

0.082-p, -(1-0.01-d)

fhk = N/mm? 23
hk 2.5-cos 20+ sin 2o [ ] 23)
Where
Pk characteristic density of the wood-based member [kg/m?],
d outer thread diameter of the screw [mm],

o angle between screw axis and grain direction, 0° < a < 90°.

A.2.2.3 Laminated veneer lumber

The embedding strength for screws in non-pre-drilled holes in softwood LVL arranged at an angle between screw
axis and grain direction, 0° £ o0 <90° is:

S 403
fox = 2 0.0822 Pr - 2 2 (N/mm?] (24)
" (2.5-cos“ o+ sin“ a)(1.5- cos” B + sin“ B)

and accordingly, for screws in pre-drilled holes in softwood LVL arranged at an angle between screw axis and grain
direction, 0° < o0 < 90°:

0.082-p, -(1-0.01 - d)

fo = [N/mm?] (2.5)
M (2.5 cos? o + sin? 0)(1.5 - cos? B + sin? )

Where

Pk characteristic timber density of the softwood LVL [kg/m?], px < 500 kg/m?,

d outer thread diameter of the screw [mm],

o angle between screw axis and grain direction (0° < 0. <90°),
B angle between screw axis and the LVL’s wide face (0° < 3 < 90°).
A.2.2.4 Cross laminated timber

The embedding strengths in accordance with equations (2.2) and (2.3) may be applied for screws within single
softwood layers in cross laminated timber, if the single layer is considered as a separate softwood member and the
minimum spacings, end and edge distances are observed for the single layer. For inner layers, the edge distance
perpendicular to the grain may be reduced to 3-d.

Alternatively, the embedding strength for screws arranged in the edge surfaces parallel to the plane of cross
laminated timber may be assumed according to equation (2.6) independent of the angle between screw axis and
grain direction, 0° < o < 90°:

fox =20-d72°  [N/mm?] (2.6)
unless otherwise specified in the technical specification of the cross laminated timber.

Where d is the outer thread diameter of the screws in mm.

Equation (2.6) is only valid for softwood layers. The provisions in the European Technical Assessment of the cross
laminated timber apply.

blaugelb screws

A 2
Characteristic values of the load-carrying capacities nnex
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The embedding strength for screws in the wide faces of cross laminated timber should be assumed as for solid
timber based on the characteristic density of the outer layer. If relevant, the angle between force and grain
direction of the outer layer shall be taken into account. The direction of the lateral force shall be perpendicular to
the screw axis and parallel to the wide faces of the cross laminated timber.

A.2.3  Axially loaded screws

A.2.3.1 Slip modulus for axially loaded screws

The axial slip modulus Kser Of the threaded part of a screw for the serviceability limit state per side shall be taken
independent of angle a to the grain as:

Kser = 25 - |ef -d  [N/mm] (2.7)
\Where

d outer thread diameter of the screw [mm],
lef penetration length of the threaded part of the screw in the wood-based member [mm].

A.2.3.2 Axial withdrawal capacity — Characteristic withdrawal parameter

The characteristic withdrawal capacity for blaugelb screws in solid timber, glued laminated timber, glued solid
timber, cross laminated timber or laminated veneer lumber members (softwood) or solid wood panels at an angle
of 0° < o < 90° to the grain shall be calculated as:

0.8

Ngr Kax Faxk -d-|

Fax,(x,Rk _ef "Rax kax,k ef [P_k] 2.8)
B Pa

Where

Fax,0,rRk Characteristic withdrawal capacity of a screw group at an angle o to the grain [N],

nes  effective number of screws in accordance with EN 1995-1-1, clause 8.7.2 (8),
For inclined screws in laterally loaded connections with an angle between shear plane and screw axis
30° <a=<60°
Nef = Max {n0'9;0.9-n} (2.9)
For screws as compression reinforcement or inclined screws as fasteners in mechanically jointed beams or
columns or for the fixing of thermal insulation material, nef = n.

n number of screws acting together in a connection,
For inclined screws is n the number of crossed pairs of screws.

kax  factor, taking into account the angle oo between screw axis and grain direction
kax = 1.0 for 45° < a < 90°

b-o
45°
a a=0.5 forLVL

a=0.3 forsolid timber, glued laminated timber, glued solid timber, cross laminated timber and solid wood
panels

b b=05 forlLVL

b=0.7 for solid timber, glued laminated timber, glued solid timber, cross laminated timber and solid wood
panels

ks kg = 1.0 for solid timber, glued solid timber, glued laminated timber, cross laminated timber and solid wood
panels

ks=1.5-cos?p +sin>3 for LVL

kax= @+ for 0° < a <45° (2.10)

blaugelb screws

Characteristic values of the load-carrying capacities Annex 2
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o angle between grain and screw axis (0° < o < 90°),

B angle between screw axis and the LVL'’s wide face (0° < 3 < 90°),

faxk  characteristic withdrawal parameter for solid timber, glued laminated timber, glued solid timber, cross
laminated timber, solid wood panels at an angle o = 90° based on a characteristic density pa of 350 kg/m?,

faxk = 13 N/mm? ford £ 4.5 mm
faxk = 12 N/mm? for5mm<d <8 mm
faxk = 11 N/mm? ford = 10 mm

characteristic withdrawal parameter for LVL at an angle o =90° based on a characteristic density of
480 kg/m?,

faxk = 15 N/mm? ford <5 mm

faxk = 13 N/mm? for6 mm <d <10 mm
d outer thread diameter of the threaded part of the screw [mm],
les point side penetration length of the threaded part of the screw in the wood-based member [mm],
Pk characteristic density of the wood-based member [kg/m?], for LVL pk < 500 kg/m?,

Pa reference density for faxk, for solid timber, glued laminated timber, glued solid timber, cross laminated timber,
solid wood panels pa = 350 kg/m?®and for LVL pa = 480 kg/m3.

For screws penetrating more than one layer of cross laminated timber, the different layers may be taken into
account proportionally. In the narrow faces of the cross laminated timber the screws shall be fully inserted in one
layer of cross laminated timber.

Alternatively, the axial withdrawal capacity for screws arranged parallel to the plane of cross laminated timber,
independent of the angle between screw axis and grain direction, 0° < o < 90°, may be calculated as:
Facre =20-d%%-15° [N] (2.11)

Where
d outer thread diameter of the screw [mm],
let point side penetration length of the threaded part of the screw in the wood-based member [mm].

blaugelb screws

Characteristic values of the load-carrying capacities Annex 2
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A.2.3.3 Head pull-through capacity — Characteristic head pull-through parameter
The characteristic value of the head pull-through parameter for blaugelb screws for a characteristic density of
350 kg/m? of the softwood timber member, of 480 kg/m? of softwood LVL member and for wood-based panels like
— Plywood in accordance with EN 636 and EN 13986,
— Oriented strand boards (OSB) in accordance with EN 300 and EN 13986,
— Particleboards in accordance with EN 312 and EN 13986,
— Fibreboards in accordance with EN 622-2, EN 622-3 and EN 13986,
— Cement-bonded particleboards in accordance with EN 634-2 and EN 13986,
— Solid wood panels (SWP) in accordance with EN 13353 and EN 13986.
with a thickness of more than 20 mm is

freadx =55 - dp®  [N/mm?] (2.12)
Where
dn head diameter [mm].
For wood-based panels a maximum characteristic density of 380 kg/m® and for LVL a maximum characteristic
density of 500 kg/m? shall be used in equation (8.40b) of EN 1995-1-1.
The head diameter dn shall be equal or greater than 1.8-ds, where ds is the smooth shank or for fully threaded
screws the inner thread diameter. Otherwise the characteristic head pull-through capacity in equation (8.40b) of
EN 1995-1-1 is: Fax.,rc = O for all wood-based materials.
For wood-based panels with a thickness 12 mm <t <20 mm the characteristic value of the head pull-through
parameter for blaugelb screws is:

fhead,k = 8.0 N/mm?3.

For wood-based panels with a thickness of less than 12 mm the characteristic head pull-through capacity for
blaugelb screws shall be based on a characteristic value of the head pull-through parameter of 8.0 NNmm?2. The
head pull-through capacity shall be limited to 400 N. A minimum thickness of the wood-based panels of 1.2-d,
where d is the outer thread diameter, and the values in Table A.2.2 shall be complied.

Outer head or washer diameter dn = 32 mm should not be considered.

Table A.2.2 Minimum thickness of wood-based panels

Wood-based panel Minimum thickness [mm]
Plywood 6
Fibreboards (hardboards and medium boards) 6
Oriented strand boards (OSB) 8
Particleboards 8
Cement-bonded particleboards 8
Solid wood panels (SWP) 12

In steel-to-timber connections the head pull-through capacity is not governing.

blaugelb screws

L . o Annex 2
Characteristic values of load-bearing capacities
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o

0]

A.2.3.4 Compressive capacity of blaugelb screws — Characteristic yield strength

The design axial compression capacity Faxra of WKFS, WKFC, WKFP and WKFS-SD, WKFC-SD, WKFP-SD
screws embedded in solid timber, glued solid timber or glued laminated timber made from softwood with an angle a
between screw axis and grain direction of 30° < a < 90° is the minimum of the axial resistance against pushing-in
and the buckling resistance of the screw.

Faxrd = min {Kay * faxa d * ler 5 k¢ * Npja} (2.13)

kax  factor, taking into account the angle o between screw axis and grain direction as given in clause A.2.3.2,
faxa  design value of the axial withdrawal parameter of the threaded part of the screw [N/mm?],

d outer thread diameter of the screw [mm],

lef penetration length of the threaded part of the screw in the timber member [mm].

Ko =1 for Ak < 0,2 (2.14)
1 —
= for Ak > 0,2
Ke - k > (2.15)
k + vk — Ak
~ =2
k=05 {1+0,49~(xk ~02)+ Kk:| (2.16)
. = Npik
and a relative slenderness ratio Ak = N_ (2.17)
kik
Npik characteristic plastic normal force related to the net cross section of the inner thread diameter:
d2
Npik = 70 - 71 Ay (2.18)

fyk  characteristic yield strength, fyx = 1000 N/mm? for WKFS, WKFC, WKFP and WKFS-SD, WKFC-SD,
WKFP-SD screws,

d1 inner thread diameter of the screw [mm],
Npi.k
Npig = _Pix (2.19)
M1

ywm1  partial factor in accordance with EN 1993-1-111 .
haracteristic ideal elastic buckling load:

Niik =4/Ch -Eg - Is [N] (2.20)
astic foundation of the screw:
90° + o
180°

cn=(0.19 +0.012 - d)- py ( ) IN/mm?] (2.21)

Pk characteristic density of the wood-based member [kg/m?],
o angle between screw axis and grain direction, 30° < a < 90°.

T e (2.22)

modulus of elasticity: Es = 210,000 N/mm?, second moment of area: Is =

" EN 1993-1-1:2005/AC:2009 Eurocode 3: Design of steel structures — Part 1-1: General rules and rules for buildings
+A1:2014

blaugelb screws

Compressive capacity — Characteristic yield strength Annex 2
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A.2.4 Spacings, end and edge distances of the screws and minimum thickness of the wood-based
material

A.2.4.1 Laterally or laterally and axially loaded screws

Screws in pre-drilled holes

For blaugelb screws in pre-drilled holes the minimum spacings, end and edge distances are given in EN 1995-1-1,
clause 8.3.1.2 and Table 8.2 as for nails in pre-drilled holes. Here, the outer thread diameter d shall be considered.

Minimum thickness for structural wood-based members made of solid timber, glued laminated timber, glued solid
timber, laminated veneer lumber and cross laminated timber is t = 24 mm for screws with outer thread diameter
d <8 mm, t = 30 mm for screws with outer thread diameter d =8 mm and t = 40 mm for screws with outer thread
diameter d = 10 mm.

Screws in non pre-drilled holes

For blaugelb screws in non-predrilled holes the minimum spacings, end and edge distances and the minimum
member thickness are given in EN 1995-1-1, clause 8.3.1.2 and Table 8.2 as for nails in non-predrilled holes. Here,
the outer thread diameter d shall be considered.

For Douglas fir members minimum spacings and distances parallel to the grain shall be increased by 50 %.

Minimum distances from loaded or unloaded ends parallel to the grain shall be at least 15-d for screws with outer
thread diameter d > 8 mm and timber thickness t < 5-d.

Minimum thickness for structural wood-based members made from solid timber, glued laminated timber, glued solid
timber, laminated veneer lumber and cross laminated timber is t = 24 mm for screws with outer thread diameter
d <8 mm, t = 30 mm for screws with outer thread diameter d = 8 mm and t = 40 mm for screws with outer thread
diameter d = 10 mm, if the spacing parallel to grain and the end distance are at least 25-d.

Minimum distances from the unloaded edge perpendicular to the grain may be reduced to 3-d also for timber
thickness t < 5-d, if the spacing parallel to the grain and the end distance is at least 25-d.
A.2.4.2 Only axially loaded screws

For blaugelb screws the minimum spacings, end and edge distances and the minimum member thickness are
given in EN 1995-1-1, clause 8.3.1.2 and Table 8.2 as for nails in non-predrilled holes and clause 8.7.2, Table 8.6.

A.2.4.3 Cross laminated timber

The minimum requirements for spacing, end and edge distances of screws in the wide or narrow faces of cross
laminated timber are summarised in Table A.2.3. The definition of spacings, end and edge distance is shown in
Figure A.2.1 and Figure A.2.2. The minimum spacings, end and edge distances in the narrow faces are
independent of the angle between screw axis and grain direction. They shall be used based on the following
conditions:

e Minimum thickness of the cross laminated timber: 10-d
e  Minimum penetration depth in the narrow faces of the cross laminated timber: 10-d

For load components perpendicular to the wide faces (see Figure A.2.2 right) the tensile stresses perpendicular to
the grain should be transferred by reinforcing screws.

Table A.2.3 Minimum spacings, end and edge distances of screws in the wide or narrow faces of cross
laminated timber
a1 as;t as.c az a4t d4.c
Wide faces (see Figure A.2.1) 4.d 6-d 6-d 25-d 6-d 25-d
Narrow faces (see Figure A.2.2) 10-d 12-d 7-d 4.d 6-d 3-d
blaugelb screws
Annex 2
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Figure A.2.1

Figure A.2.2

Definition of spacings, end and edge distances in the wide faces of the cross laminated timber.
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Definition of spacings, end and edge distances in the narrow faces of the cross laminated timber.
For screws in the narrow faces, a1 and as are parallel to the CLT wide face, a2 and as
perpendicular to CLT wide face.
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A.2.5 Insertion moment

The ratio between the characteristic torsional strength fiorx and the mean value of insertion moment Rtor,mean fulfills
the requirement for all blaugelb screws.

A.2.6 Durability against corrosion
The blaugelb screws and washers may have the coatings as given in Table A.2.4.

Table A.2.4 Coatings of the blaugelb screws

Coating Minimum thickness of the coating [um]
electrogalvanised 5
non-electrolytically applied zinc flake coating 8

blaugelb screws

. " . . Annex 2
Insertion moment and durability against corrosion
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Annex 3 Compression reinforcement perpendicular to the grain (informative)

A.3.1 General

WKFS, WKFC, WKFP and WKFS-SD, WKFC-SD, WKFP-SD screws may be used for compression reinforcement
perpendicular to the grain. The provisions are valid for reinforcing timber members made from solid timber, glued
solid timber or glued laminated timber made from softwood.

The compression force shall be distributed evenly to the screws used as compression reinforcement.

The screws are driven into the timber member perpendicular to the contact surface under an angle between the
screw axis and the grain direction of 45° to 90°. The screw heads shall be flush with the timber surface.

Compressive reinforcing screws for wood-based panels and timber members made of hardwood are not covered
by this European Technical Assessment.
A.3.2 Design
For the design of reinforced contact areas the following conditions shall be met independently of the angle between
the screw axis and the grain direction.
The design resistance of a reinforced contact area is:
Ke90 ‘B lef1 feg04tN 'min{Rax,di Ke * Npl,d}
Roo0,d = min (3.1)
B- |ef,2 ' fc,90,d
Where
kcoo parameter in accordance with EN 1995-1-1, clause 6.1.5,
B bearing width [mm],
ler1  effective contact length in accordance with EN 1995-1-1, clause 6.1.5 [mm],
fco0,d design compressive strength perpendicular to the grain [N/mm?],
n number of reinforcing screws, n = no - Ngo,
No number of reinforcing screws arranged in a row parallel to the grain,
neo  number of reinforcing screws arranged in a row perpendicular to the grain,

Raxd = faxa - d - ler  [N] (3.2)
faxa  design value of the axial withdrawal parameter of the threaded part of the screw [N/mm?],
d outer thread diameter of the screw [mm],
Ke in accordance with Annex A.2.3.4,

Npia  in accordance with Annex A.2.3.4 [N],
ler2  effective contact length in the plane of the screw tips (see Figure 3.1) [mm],
let2 = {ler + (no - 1) - @1 + min(lef ; a1,cc)} for end supports (see Figure 3.1 left)
let2 = {2 - lef + (No - 1) - a1} for intermediate supports (see Figure 3.1 right)
lef penetration length of the threaded part of the screw in the timber member [mm)],
a1 spacing a1 in a plane parallel to grain, see chapter A.2.4.2 [mm],
aice end distance of the centre of gravity of the threaded part in the timber member, see chapter A.2.4.2 [mm].

blaugelb screws
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Figure A.3.1 Reinforced end support (left) and reinforced intermediate support (right)
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Annex 4 Tensile reinforcement perpendicular to grain (informative)

A.4.1 General
Only WKFS, WKFC, WKFP and WKFS-SD, WKFC-SD, WKFP-SD screws with full thread shall be used for tensile
reinforcement perpendicular to the grain.

The screws are driven into the timber member perpendicular to the contact surface under an angle between the
screw axis and the grain direction of 90°.

The provisions regarding tensile reinforcement perpendicular to the grain are valid for the following timber
members:

- Solid timber made of softwood,

- Glued laminated timber made of softwood,

- Glued solid timber made of softwood,

- Laminated veneer lumber made of softwood.

As examples connection forces at an angle to the grain and notched beam supports and connections with laterally
loaded dowel-type fasteners are given in the following.

Note: For example, in Germany the provisions of DIN EN 1995-1-1/NA, NCI NA.6.8 and amendments could be
taken into account.

A minimum of two screws shall be used for tensile reinforcement perpendicular to the grain. Only one screw may
be used when the minimum penetration depth of the screws below and above the potential crack is 20-d, where d is
the outer thread diameter of the screw.

A.4.2 Design
A.4.2.1 Connection forces at an angle to the grain

The axial capacity of a reinforcement of a timber member loaded by a connection force perpendicular to the grain
shall fulfil the following condition:

1-3.02 +2-0° Fooq _, (4.1)

I:ax,Rd

Where
Feoa design value of the force component perpendicular to the grain [N],

a=a/h
a see Figure A.4.1 [mm],
h member depth [mm],

FaxRrd = min {fax‘d -d -l Ft,Rd}
faxa  design value of the axial withdrawal parameter of the threaded part of the screw [N/mm?],
d outer thread diameter of the screw [mm],
et smaller value of the penetration depth below or above the potential crack [mm],
Fitra design value of the tensile resistance of the screw = fiensd
Outside the connection only one screw each in longitudinal direction of the beam shall be taken into account.

blaugelb screws

Tensile reinforcement perpendicular to the grain Annex 4
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Figure A.4.1 Example for tensile reinforcement of a connection force perpendicular to the grain

A.4.2.2 Notched beam supports

The axial capacity of a reinforcement of a notched beam support shall fulfil the following condition:

13-V - [3-(1—oc)2 —2~(1—0<)3]

<1
FaxRd
Where
\2 design value of the shear force [N],
o= he/h
he see Figure A.4.2 [mm],
h member depth [mm],

Fax,Rd = min {fax’d -d- fef; Ft,Rd}

faxa  design value of the axial withdrawal parameter of the threaded part of the screw [N/mm?],

d outer thread diameter of the screw [mm],

Lef smaller value of the penetration depth below or above the potential crack, the total minimum penetration

depth of the screw shall be 2 - lef [mm],

Fira design value of the tensile resistance of the screws = fiens g,

l Foo/2

| eft

|ef,c

Only one screw in longitudinal direction of the beam shall be taken into account.

(4.2)

blaugelb screws
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Figure A.4.2 Example for tensile reinforcement of a notched beam support
A.4.2.3 Connections with laterally loaded dowel-type fasteners
The axial capacity of a reinforcement of a steel-to-timber or timber-to-timber connection with laterally loaded dowel-
type fasteners loaded by a connection force parallel to the grain shall fulfil the following condition:
03 * FV,O,Ed

I:elx,Rd

\Where

Fvoed design value of the fastener force component parallel to the grain [N],

For outer timber members Fy,0kqd is the load per fastener per shear plane, for inner timber members Fv,0,ed
is the accumulated load per fastener for the two shear planes.

Faxra minimum of the design values of the withdrawal capacity and the tensile capacity of the reinforcing full
thread screws where lef is the smaller value of the penetration depth at the screw tip or head (see
Figure A.4.3).

If the timber under each fastener in a connection is reinforced, the effective number ner in accordance with

EN 1995-1-1, equation (8.34) may be taken as nef=n.

B |
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Figure A.4.3 Dowelled steel-to-timber connection with outer timber members and reinforcement
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Annex 5 Shear reinforcement (informative)

A.5.1 General

Only WKFS, WKFC, WKFP and WKFS-SD, WKFC-SD, WKFP-SD screws with full thread and with d =8 mm may
be used for shear reinforcement of timber members. The provisions are valid for straight beams with constant
rectangular cross section.

The screws shall be driven into the timber member under an angle between the screw axis and the grain
direction of 45°.

The provisions regarding shear reinforcement are valid for the following timber members:
- Solid timber made of softwood,

- Glued laminated timber made of softwood,

- Glued solid timber made of softwood.

A minimum number of four screws shall be arranged in a line parallel to the grain as shear reinforcement. The
spacing between the screws in a line parallel to the grain shall not exceed the depth h of the timber member.

For spacings, end and edge distances of the screws the provisions in Annex A.2.4 apply.

If the screws are arranged in one line parallel to the grain, it shall be done centrically in relation to the beam
width.

Outside reinforced areas the shear design shall fulfil the conditions for unreinforced timber members.

!

N \\ \\ \\ \\\ Ry T A
N\ 74
_— n——

Figure A.5.1  Principle of a shear reinforced beam using screws; marked area is reinforced.
A.5.2 Design

The provisions are valid for concentrated and linear loads.

For shear in reinforced areas of timber members specified in Annex A.5.1 with a stress component parallel to the
grain, the following expression shall be satisfied:

fv,d 'kr
MH

T4 <fymod,d = (5.1)

Where
Td design shear stress [N/mm?],
fua  design shear strength [N/mm?],

Kz k:=1-0.46 - 690,04 - 0.052 - GSOd [N/mm?] (5.2)
o904 design stress perpendicular to the grain (negative value for compression) [N/mm?],
Fax d
0g0d == — (5.3)
\/Eb -aq
b width of the timber member [mm],
ai screw spacing parallel to grain, screws arranged in one row, a1 < h [mm],
blaugelb screws
Annex 5
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V2-(1-ny)-Vy -ay

Faxd Faxd= h [N/mm?] (5.4)
6 aq
G-b-2-42 +

I[n-d-h~kax E~AS]

TH MH = 5 5 (5.5)
1+G-b-2-4/2 +—
n-d-h-kgy E-Ag

\& design shear force [N],
d outer thread diameter of the screw [mm],
h depth of the timber member [mm],

G mean value of shear modulus [N/mm?],
kax  connection stiffness between screw and timber member,

kax = 12.5 N/mm? for fully threaded blaugelb screws with d = 8 mm,
E-As axial stiffness of one screw,

E-n-d?

E-As = (5.6)
E modulus of elasticity, E = 210,000 N/mm?,
di inner thread diameter of the screw [mm],
The axial capacity of the blaugelb screw shall fulfil the following condition:

F
axd 4 (5.7)

FaxRd

Where

Fax,rd = min {fax,d -d- Ief; ftens,d}

faxa  design value of the axial withdrawal parameter of the threaded part of the screw [N/mm?],
lef effective penetration length [mm],

The effective penetration length is 50 percent of the threaded part length of the screw in the timber member.
frens,d  design tensile strength of the screw [N].

blaugelb screws

Shear reinforcement Annex 5

7123220.23 8.06.03-214/23



Page 23 of European Technical Assessment Deutsches

ETA-23/1007 of 15 January 2024 Institut
fir
English translation prepared by DIBt Bautechnik
Annex 6 Fastening of thermal insulation material on top of rafters (informative)

A.6.1 General

For the fixing of thermal insulation material on top of rafters or on wood-based members in vertical fagades
blaugelb screws with an outer thread diameter of at least 6 mm may be used. In the following, the meaning of the
word rafter includes wood-based members with inclinations between 0° and 90°.

The thickness of the thermal insulation material is up to 400 mm. The thermal insulation material is applicable as
insulation on top of rafters or on wood-based members in vertical fagcades.

The counter battens are from solid timber in accordance with EN 14081-1. The minimum thickness t and the
minimum width b of the counter battens are given in Table A.6.1:

Table A.6.1 Minimum thickness and minimum width of the counter battens
Outer thread diameter Minimum thickness t Minimum width b
d [mm] [mm] [mm]
6and 8 30 50
10 40 60

The minimum width of the rafters is 60 mm.

The spacing between screws escr is not more than 1.75 m.

Friction forces shall not be considered for the design of the characteristic axial withdrawal capacity of the screws.
The anchorage of wind suction forces shall be considered for design. Screws perpendicular to the grain of the
rafter may be arranged where required.

A.6.2  Parallel inclined screws and thermal insulation material in compression

A.6.2.1 Mechanical model

The system of rafter, thermal insulation material on top of rafter and counter battens parallel to the rafter can be
considered as a beam on elastic foundation. The counter batten represents the beam, and the thermal insulation
material on top of the rafter the elastic foundation. The minimum compression stress of the thermal insulation
material at 10 % deformation, measured in accordance with EN 8262, shall be c10% = 0.05 N/mm?2. The counter
batten is loaded perpendicular to the axis by point loads F» transferred by regularly spaced battens. Further point
loads Fs are caused by the shear load of the roof due to dead and snow load, which are transferred from the screw
heads into the counter battens.

12 EN 826:2013 Thermal insulating products for building applications — Determination of compression behaviour
blaugelb screws
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a = angle between screw axis and perpendicular to the rafter axis

f3 = roof pitch
ese = screws distance

ler = penetration lenght in the rafter

Figure A.6.1  Fastening of the thermal insulation material on top of rafters — Structural system
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Figure A.6.2  Point loads Fy perpendicular to the counter battens
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Figure A.6.3  Point loads Fs perpendicular to the counter battens, load application in the area of the screw heads
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A.6.2.2 Design of the counter battens

It's assumed that the spacing between the counter battens exceeds the characteristic length Ichar.
The characteristic values of the bending stresses may be calculated as:

M. = (Fox +Fsx) - lohar (6.1)
=
4
Where
leh characteristic length Iy = 42"
char 9t lehar Wy K (6.2)
El bending stiffness of the counter batten,
K modulus of subgrade reaction,

Wef effective width of the thermal insulation material,
Fok point loads perpendicular to the counter battens,

Fsk point loads perpendicular to the counter battens, load application in the area of the screw
heads.

The modulus of subgrade reaction K can be calculated from the modulus of elasticity Eni and the thickness tui of
the thermal insulation material if the effective width wer of the thermal insulation material under compression is
known. Due to the load extension in the thermal insulation material the effective width wer is greater than the width
of the counter batten or rafter, respectively. For further calculations, the effective width wer of the thermal
insulation material may be determined as:

Wef =W+tH|/2 (63)
Where
w minimum from width of the counter batten or rafter, respectively,
tHi thickness of the thermal insulation material,
E
K=-Hl (6.4)
th
The following condition shall be satisfied:
Omd _ Mg <1
fm,d w- fm,d
For the calculation of the section modulus W the net cross section shall be considered.
The characteristic values of the shear stresses shall be calculated as:

(6.5)

Vi = (Fo ‘;FS,k) (6.6)

The following condition need to be satisfied:

T 1.5V
1:v,d A'fv,d

For the calculation of the cross section area the net cross section shall be considered.

blaugelb screws
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A.6.2.3 Design of the thermal insulation material

The characteristic value of the compressive stresses in the thermal insulation material maybe calculated as:
1.5 -Fpk +F
ok = ok TTsk (6.8)
2-Ichar - W

The design value of the compressive stress shall not be greater than 110 % of the compressive strength at 10 %
deformation calculated in accordance with EN 826.

A.6.2.4 Design of the screws

The screws are loaded predominantly axial. The characteristic value of the axial tension force in the screw may
be calculated from the shear loads of the roof Rs:

Tox= """ (6.9)
sin «
The load-carrying capacity of axially loaded screws is the minimum design value of the axial withdrawal capacity
of the threaded part of the screw, the head pull-through capacity of the screw and the tensile strength of the
screw in accordance with Annex 2.

In order to limit the deformation of the screw head for thermal insulation material with thickness over 220 mm or
with compressive strength below 0.12 N/mm?, respectively, the axial withdrawal capacity of the screws shall be
reduced by the factors k1 and kz:

For screws with partial thread:

kax' axd'd'lefr'k1 'k2 Pk 0.8 Pp « 0.8 ftens k
. J ; > 2 R !
Faxa,rd = Min : ( ) Fhead,a"dn’ ( ) ; (6.10)
kg 350 350 Yoo
For screws with full thread:
( kax'fax,d 'd'lef,r'k1 'k2 (ﬂ)OB
Kg 350
- Kax Taxa d'lerp k1Ko Py 08 2 (Pox oo (6.11)
Faxard = Min } max : Fhead,a"dn’
kg 350 350
1’tens,k
\ Ymz

blaugelb screws
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Where
kax  factor, taking into account the angle o between screw axis and grain direction as given in clause
A.2.3.2,
ks factor as given in clause A.2.3.2,
faxa  design value of the axial withdrawal parameter of the threaded part of the screw [N/mm?],
d outer thread diameter of the screw [mm],
letb  penetration length of the threaded part of the screw in the counter batten [mm],
letr  penetration length of the threaded part of the screw in the rafter [mm], ler = 40 mm,
pok  characteristic density of the counter batten [kg/m?], for LVL < 500 kg/m?,
prk  Characteristic density of the rafter [kg/m?], for LVL < 500 kg/m?,
o angle o between screw axis and grain direction, 30° < o < 90°,
fheadd design value of the head pull-through parameter of the screw [N/mm?],
dn head diameter [mm],
fensk Characteristic tensile strength the screw in accordance with Annex 2 [N],
e Partial factor in accordance with EN 1993-1-1,
ki1 min {1; 220/tn},
Ko min {1; 610%/0.12},
thi thickness of the thermal insulation material [mm],
o109 compressive stress of the thermal insulation material under 10 % deformation [N/mm?].

If equation (6.10) or (6.11) is fulfilled, the deflection of the counter battens does not need to be considered when

designing the load-carrying capacity of the screws.

blaugelb screws

Fastening of thermal insulation material on top of rafters

Annex 6

7123220.23

8.06.03-214/23



Page 29 of European Technical Assessment Deutsches

ETA-23/1007 of 15 January 2024 Institut
fir
English translation prepared by DIBt Bautechnik

A.6.3  Alternatively inclined screws and thermal insulation material not in compression
A.6.3.1 Mechanical model

Depending on the screw spacing and the arrangement of tensile and compressive screws with different
inclinations the counter battens are loaded by significant bending moments. The bending moments are derived
based on the following assumptions:

e The tensile and compressive loads in the screws are determined based on equilibrium conditions from the
actions parallel and perpendicular to the roof plane. These actions are constant line loads q. and q|.

e The screws act as hinged columns supported 10 mm within the counter batten or rafter, respectively. The
effective column length consequently equals the length of the screw between counter batten and rafter plus
20 mm.

e The counter batten is considered as a continuous beam with a constant span /7 = A + B. The compressive
screws constitute the supports of the continuous beam while the tensile screws transfer concentrated loads
perpendicular to the counter batten axis.

The screws are predominantly loaded in withdrawal or compression, respectively. The characteristic values of the
screw’s normal forces are determined based on the loads parallel and perpendicular to the roof plane:

-8in(90° — a
Compressive screw: N., =(A+B)-|— (?I"‘k - qL’k_ ( 2) (6.12)
’ cosoy4 +sinaq/tana, sin(oly +0.y)
-sin(90° — o
Tensile screw: Nik = (A+B)- ik _ Sk ( 1) (6.13)
’ cos oy +sinay /tan oy sin(oq + o)

A, B distances of the screws in accordance with Figure A.4.5,

quk characteristic value of the loads parallel to the roof plane,

grk characteristic value of the loads perpendicular to the roof plane,

o angle a1 and a2 between screw axis and grain direction, 30° < a1 < 90°, 30° < a2 < 90°.
Only screws with full or double thread are used.

The bending moments in the counter batten follow from the constant line load q. and the load components
perpendicular to the counter batten from the tensile screws. The span of the continuous beam is (A + B). The
characteristic value of the load component perpendicular to the counter batten from the tensile screw is:

ik gk -SiN(90° - aq)-sinay
Fzsk =(A+B)- - :
1/tanoq +1/tano, sin(otq + ao)

(6.14)

A positive value for Fzskx means a load towards the rafter, a negative value a load away from the rafter. The
system of the continuous beam is shown in Figure A.6.5.

The counter battens fixed on the rafter shall be supported perpendicular to the load-bearing plane.

blaugelb screws
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Figure A.6.4  Fastening of thermal insulation material on top of rafters — Structural system for alternatively
inclined screws
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counter batten

Figure A.6.5 Continuous counter batten under constant line loads from actions on the roof plane q. and
concentrated loads from tensile screws Fzs
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A.6.3.2 Design of the screws

The design value of the load-carrying capacity of the screws may be calculated as given in equation (6.15) and
(6.16).

Screws loaded in tension:

0.8 0.8
s kax 'fax,d 'd'lef,b pb,k i kax 'fax,d 'd'lef,r pr,k ) ftens,k
Fax,(x,Rd =min ’ , : ’ (6.1 5)
Kg 350 Kg 350 Ym2
Screws loaded in compression:
0.8 0.8
Fax,a,Rd — min kax 'fax,d 'd'lef,b .(pb,kJ ;kax 'fax,d 'd'lef,r .(pr,k J : Ke 'Npl,k (616)
Kg 350 Kg 350 Y
Where
Kax factor, taking into account the angle o between screw axis and grain direction as given in clause
A.2.3.2,
ks factor as given in clause A.2.3.2,

fax,d design value of the axial withdrawal parameter of the threaded part of the screw [N/mm?],
d outer thread diameter of the screw [mm],

lefb penetration length of the threaded part of the screw in the counter batten [mm],

lefr penetration length of the threaded part of the screw in the rafter, ler =2 40 mm,

Pb,k characteristic density of the counter batten [kg/m?], for LVL prx < 500 kg/m?,

Prk characteristic density of the rafter [kg/m?], for LVL prx < 500 kg/m?,

o angle o or o2 between screw axis and grain direction, 30° < ou < 90°, 30° < o < 90°,
frensk  Characteristic tensile strength of the screw in accordance with Annex 2 [N],

'y, Ym2 partial factor in accordance with EN 1993-1-1,

ke"Npix buckling capacity of the screw in accordance with Table A.6.2 [N].

blaugelb screws

. : . . A
Fastening of thermal insulation material on top of rafters nnex 6
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Table A.6.2 Characteristic buckling capacity of screws ¢ - Npik in N

Outer thread diameter d [mm]

Free screw length | WKPS/WKPC/WKPP screws WKFS/WKFC/WKFP and
between counter WKFS-SD/WKFC-SD/WKFP-SD
batten and rafter screws

[mm] 6.0 8.0 10.0 6.0 ‘ 8.0 10.0
Ke * Npik [N]
<100 1370 4680 8720 1370 3520 7780
120 1040 3580 6760 1040 2680 6010
140 810 2820 5360 810 2100 4760
160 650 2280 4350 650 1700 3860
180 530 1880 3600 530 1400 3190
200 440 1570 3030 440 1170 2680
220 370 1330 2580 370 990 2280
240 1150 2220 850 1960
260 1000 1930 740 1710
280 870 1690 650 1500
300 770 1500 570 1320
320 690 1340 510 1180
340 620 460 1060
360 560 410 950
380 500 370 860
400 460 340 790
420 310 720
440 660
460 610
480 560
500 520
520 480

blaugelb screws

Fastening of thermal insulation material on top of rafters

Annex 6

7123220.23
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WKCS
%/3 . D % =]
|
B [
J
- Lg -
p— L o
d[mm] | 3,0:%3 | 3,503 | 4,023 | 4,503 | 5003 | 6,0:%° | 6,0:°% | 8,0:% | 10,005
dn [mm] | 6,0:%5 | 7,005 | 8,0:%5 | 9,006 | 10,0306 | 12,006 | 12,0206 | 14,007 | 18,009
ds [mm] | 2,2:03 | 2 5003 | 2 8703 | 31203 | 3 5:03 | 43203 | 43%03 | 578%03 | 7 (035
di [mm] | 2,003 | 2,25%03 | 2 5503 | 2 95%0.3 | 3 1503 | 3 803 | 3803 | 5503 | § 3*0.315
p [mm] 1,510,15 1,810,18 2’010,20 2,210,22 2,610,26 4’510,45 3,310,33 5’610,56 6,010,60
d=3,0 d=3,5 d=4,0 d=4,5 d=5,0
L[mm] | Lg[mm] | L[mm] | Lg[mm] | L [mm] | Lg[mm] | L [mm] | Lg [mm] | L [mm] | Lg [mm]
30-40 17-22 | 30-50 | 17-30 | 30-70 17-40 | 40-80 | 22-50 | 40-120 | 22-60
d=6,0 d=8,0 d=10,0
L[mm] | Lg[mm] | L[mm] | Lg [mm] | L [mm] | Lg [mm]
50-300 | 30-75 | 40-60" | 35-50 | 60-70" 50
70-600 | 50-100 | 80-600 | 50-100
Y without milling cutter above thread
blaugelb screws
WKCS Annex 7.1
d=3mm,d=35mm,d=4mm,d=4,5mm,d=5mm,d=6mm,d=8 mm, d =10 mm

2122938.23
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WKCP

ds
al
d

dh

S
=i

d[mm] | 5,013 | 6,0:%° | 6,020 | 8,0:%* | 10,0:05
dn[mm] | 12,06 | 14,0197 | 14,007 | 21,0:1.95 | 25,0125
ds [mm] | 3,513 | 4,3:03 | 4,303 | 57803 | 7,003
di [mm] | 3,15:3 | 3,8+03 | 3803 | 55%03 | §3:0315
p [mm] | 2,6:026 | 45045 | 3 3+0.33 | 5 §+0.5 6,0%0.60

d=5,0 d=6,0 d=8,0 d=10,0
L [mm] Lg [mm] L [mm)] Lg [mm] L [mm] Lg [mm] L [mm] Lg [mm]
40-120 22-60 50-300 30-75 40-60" 35-50 60-70" 50
70-600 50-100 80-600 50-100

" without milling cutter above thread

blaugelb screws

WKCP Annex 7.2

d=5mm,d=6mm,d=8 mm, d =10 mm
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WKPC

1?7 s

- Lz -
le L
WKPS
L2

L
WKPP

NN

d [mm] 8,0%04
dn[mm] WKPC | 10,0*"°
da[mm] WKPS | 14,007
dn[mm] WKPP | 21,0+'95

ds [mm] 5,7803

d1 [mm] 5,4%03

d2 [mm] 8,0%04

p [mm] 5,6:0:56

p2 [mm] 5,6%0:56

L2 [mm] 60%23

d=8,0
L [mm] Lg [mm]
165-472 80-100

blaugelb screws

WKPC, WKPS, WKPP
d=8mm

Annex 7.3

2122938.23
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d [mm] 5,003
dn [mm] 7,405
ds [mm] 4,803
d1 [mm] 3,15%03
p [mm] 2,6+0.26
L [mm] Lg [Mm]
30-70 22-60

blaugelb screws

WKLC
d=5mm

Annex 7.4
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ds

S ——

d[mm] | 6,0 [ 6,023 | 8054 [ 10,005
dfmm] | 10,006 | 10,0:°6 | 13,0:065 | 15,0%"5
ds[mm] | 4,3:°3 | 4303 | 57803 [ 7,003
di[mm] | 3,823 | 38%03 | 5503 6,303
p [mm] 4,5%0.45 3,3%0.33 5,6:+0,56 6,0%0.60

d=6,0 d=8,0 d=10,0
L [mm] Lg [mm] L [mm] Lg [mm] L [mm] Lg [mm]
50-300 30-75 40-60" 35-50 60-70" 50
70-600 50-100 80-600 50-100

" without milling cutter above thread

blaugelb screws
Annex 7.5

WKCH
d=6 mm, 8 mm, 10 mm
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I

Lg .

d[mm] [ 6,00 [ 6,02 | 8,024 [ 10,05
do[mm] | 10,06 | 10,0205 | 13,0265 | 15,0:'5
ds[mm] | 4,393 | 4,303 [ 57803 | 7,0:0%
di[mm] | 3,803 | 3803 | 55103 |[§,3:0315
p [mm] 45045 3,31033 5,6+0.56 6,01060

d=6,0 d=8,0 d=10,0
L [mm] Lg [mm] L [mm] Lg [mm] L [mm] Lg [mm]
50-300 30-75 40-60" 35-50 60-70" 50
70-600 50-100 80-600 50-100

D without milling cutter above thread

blaugelb screws
Annex 7.6

WKCR
d=6 mm, 8 mm, 10 mm
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WKSS
- o ) —
R ol .
Y Y Y
) 'SR A
i~ — -
d [mm] 6,0%03
dh [mm] 12,0106
ds [mm] 4,3%03
ds [mm] 3,903
p [mm] 3,3%0:33
d2 [mm] 6,7%0:33
p2[mm] 4,004
d=6,0
L [mm] Lg [Mm]
50-300 25-75

blaugelb screws

WKSS
d=6 mm

Annex 7.7

2122938.23
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L
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T At
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L
d [mm] 6,0:03 8,004 10,0%%5
dn [nm] WKFC 8,005 10,006 13,0065
dnh [Mm] WKFS 12,0206 14,007 18,0:0°
dh [mm] WKFP 14,0207 21,0%1.05 25,0+1.25
ds [mm] 4,3%0:3 5,78%03 7,02035
d1 [mm] 3,8503 4,95%0.3 6,003
p [mm] 3,3:0.33 4,0%04 461046
d=6,0 d=8,0 d=10,0
L[mm] | Lg[mm] | L[mm] | Lg[mm] | L [mm] | Lg [mm]
50-300 -8 80-500 I-12 100-600 I-15
blaugelb screws
Annex 7.8

WKFC, WKFS, WKFP
d=6mm,d=8mm,d=10 mm
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WKFC-SD

—- - =
d [mm] 6,003 8,004 10,0205
dh [mm] WKFC-SD 8,005 10,0206 13,02065
dh [mm] WKFS-SD 12,006 14,007 18,0200
dh [mm] WKFP-SD 14,007 21,0%1.05 25,0125
ds [mm] 4,303 5,7803 7,0£0:35
d1 [mm] 3,8503 4,95%03 6,003
p [mm] 3,3%033 4,004 4,606
d=6,0 d=8,0 d=10,0
L[mm] | Lg[mm] | L[mm] | Lg[mm] | L [mm] | Lg [mm]
50-300 -8 80-500 I-12 100-600 I-15

Tolerances of dimensions L, Lg [mm]

From 10 18 30 50 80 120 | 180 | 250 | 315 | 400 | 500

To 18 30 50 80 120 | 180 | 250 | 315 | 400 | 500 | 630

Tolerance | +1,5 | +1,7 | +2,0 | +23 | +2,7 | +3,2 | +3,6 | +4,1 | +45 | +49 | +5,5

blaugelb Washer

WKFC-SD, WKFS-SD, WKFP-SD Annex 7.9

d=6mm,d=8mm,d=10 mm
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[Ny
T 0O
Zz N [eR
l | <
Nom. 26,0 28,0 210,0
dp [mm] 7,503 8,503 11,005
Dp [mm] 20,010 25,0125 32,0416
hp [mm] 4,003 5,003 6,003

blaugelb screws

PWKCS
d=6mm,d=8 mm,d =10 mm

Annex 7.10
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