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Translations of this European Technical Assessment in
other languages shall fully correspond to the original is-
sued document and should be identified as such.

Communication of this European Technical Assessment,
including transmission by electronic means, shall be in full
(excepted the confidential Annex(es) referred to above).
However, partial reproduction may be made, with the writ-
ten consent of the issuing Technical Assessment Body.
Any partial reproduction has to be identified as such.
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IT  SPECIFIC PART OF THE
EUROPEAN TECHNICAL
ASSESSMENT

1  Technical description of product

WASI screws are self-tapping screws to be used in timber
structures. WASI screws shall be threaded over a part of
the length or over the full length. The screws shall be pro-
duced from stainless steel wire for nominal diameters of
3,0 mm to 8,0 mm. Where corrosion protection is required,
the material or coating shall be declared in accordance
with the relevant specification given in Annex A of EN
14592.

Geometry and Material

The nominal diameter (outer thread diameter), d, shall not
be less than 3,0 mm and shall not be greater than 8,0 mm.
The overall length, L, of screws shall not be less than 16
mm and shall not be greater than 280 mm. Other dimen-
sions are given in Annex A.

The ratio of inner thread diameter to outer thread diameter
di/d ranges from 0,54 to 0,73.

The screws are threaded over a minimum length Lg of
4,0-d (i.e. Lg > 4,0-d).

The lead p (distance between two adjacent thread flanks)
ranges from 0,43-d to 0,80-d.

The screws covered by this ETA have a minimum bending
angle, o, of (45/d%7 + 20) degrees.

2 Specification of the intended use in ac-
cordance with the applicable European
Assessment Document (hereinafter EAD)

The screws are used for connections in load bearing timber
structures between members of solid timber, glued lami-
nated timber, cross-laminated timber, and laminated veneer
lumber (softwood and hardwood), similar glued members,
wood-based panels or steel.

WASI screws with diameters between 6 mm and 8 mm
may also be used for the fixing of thermal insulation mate-
rial on rafters and on vertical facades.

Steel plates and wood-based panels except solid wood pan-
els and cross laminated timber shall only be located on the
side of the screw head. The following wood-based panels
may be used:

- Plywood according to EN 636 or ETA

- Particleboard according to EN 312 or ETA

- Oriented Strand Board, Type OSB/3 and OSB/4 ac-
cording to EN 300 or ETA

- Fibreboard according to EN 622-2 and 622-3 or ETA
(minimum density 650 kg/m?®) or national provisions
that apply at the installation site

- Cement bonded particleboard according to EN 634 or
ETA

- Solid wood panels according to EN 13353 and EN
13986 and cross laminated timber according to ETA

- Laminated Veneer Lumber according to EN 14374 or
European Technical Approval

- Engineered wood products according to ETA, pro-
vided that the ETA for the product provides provisions
for the use of self-tapping screws and these provisions
are applied

The screws shall be driven into the wood without pre-drill-
ing or after pre-drilling.

The screws are intended to be used in timber connections
for which requirements for mechanical resistance and sta-
bility and safety in use in the sense of the Essential Require-
ments 1 and 4 of Regulation 305/2011 (EU) shall be ful-
filled.

The design of the connections shall be based on the charac-
teristic load-carrying capacities of the screws. The design
capacities shall be derived from the characteristic capacities
in accordance with Eurocode 5 or an appropriate national
code.

The screws are intended for use for connections subject to
static or quasi static loading.

The stainless-steel screws are for use in timber structures
subject to the conditions defined by the service classes 1,
2 or 3 of EN 1995-1-1:2008 (Eurocode 5).

The scope of the screws regarding resistance to corrosion
shall be defined according to national provisions that apply
at the installation site considering environmental condi-
tions.

The provisions made in this European Technical Assess-
ment are based on an assumed intended working life of the
screws of 50 years.

The indications given on the working life cannot be inter-
preted as a guarantee given by the producer or Assessment
Body 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.
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3 Performance of the product and references to the methods used for its assessment

Characteristic

Assessment of characteristic

3.1 Mechanical resistance and stability*) (BWR1)
Dimensions
Characteristic yield moment
Bending angle
Characteristic withdrawal parameter
Characteristic head pull-trough parameter of screws

Characteristic tensile strength

Characteristic yield strength

Insertion moment

Characteristic torsional strength

Spacing, end and edge distances of the screws or threaded rods
and minimum thickness of the timber material

Slip modulus for mainly axially loaded screws and threaded
rods

Durability against corrosion
3.2 Safety in case of fire (BWR2)

Reaction to fire

See annex A

See section 3.4

No performance assessed

See section 3.4

See section 3.4

Characteristic value fiensx:

Screw d = 3,0 mm:
Screw d = 3,5 mm:
Screw d = 4,0 mm:
Screw d = 4,5 mm:
Screw d = 5,0 mm:
Screw d = 5,5 mm:
Screw d = 6,0 mm:
Screw d = 8,0 mm:

2,6 kKN
2,6 kKN
3,5kN
4,3 kN
5,4 kN
7,0 kN
7,4 kN
14 kN

No performance assessed

Ratio of the characteristic torsional strength to
the mean insertion moment:

ftor,k / Rtor,mean > 1,5

Characteristic value fior:

Screw 91 XX
Screw 91 XX
Screw 91 XX
Screw 98XX
Screw 91 XX
Screw 98XX
Screw 91 XX
Screw 98XX
Screw 98XX
Screw 91 XX
Screw 91 XX
Screw 98XX

See annex B

See section 3.4

See section 3.5

d=3,0 mm:
d=3,5mm:
d=4,0 mm:
d=4,0 mm:
d=4,5 mm:
d=4,5 mm:
d=5,0 mm:
d=15,0 mm:
d=15,5mm:
d=6,0 mm:
d=28,0 mm:
d = 8,0 mm:

1,2 Nm
1,3 Nm
2,0 Nm
2,0 Nm
2,6 Nm
4,3 Nm
4,0 Nm
4,0 Nm
5,8 Nm
6,5 Nm
20,0 Nm
18,0 Nm

The screws are made from steel classified as
class A1 in accordance with EN 13501-1 and
Commission Delegated Regulation 2016/364.

*) See additional information in section 3.4 — 3.6
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34 Mechanical resistance and stability

The load-carrying capacities for WASI screws are appli-
cable to the wood-based materials mentioned in paragraph
1 even though the term timber has been used in the follow-
ing.

The characteristic lateral load-carrying capacities and the
characteristic axial withdrawal capacities of WASI screws
should be used for designs in accordance with Eurocode 5
or an appropriate national code.

Point side penetration length must be /cr > 4-d, where d is
the outer thread diameter of the screw. For the fixing of
thermal insulation on rafters, point side penetration must
be at least 40 mm, Z¢r > 40 mm.

Screws shall be driven in pre-drilled holes if the character-
istic member density exceeds 500 kg/m®.

European Technical Assessments for structural members
or wood-based panels must be considered where applica-
ble.

For screws in pre-drilled holes, the drill hole diameter
should be considered in the member strength verification
both, in the tensile and compressive area of members, for
screws driven without pre-drilling, the inner thread diam-
eter.

For wood-based panels the relevant ETA’s must be consid-
ered where applicable.

Lateral load-carrying capacity

The characteristic lateral load-carrying capacity of WASI
screws shall be calculated according to EN 1995-1-1:2008
(Eurocode 5) using the outer thread diameter d as the ef-
fective diameter of the screw.

The characteristic yield moment is:

Screw d = 3,0 mm: Myx=1,3 Nm
Screw d = 3,5 mm: Myx=1,3 Nm
Screw d = 4,0 mm: Myx= 1,8 Nm
Screw d = 4,5 mm: My=2,5 Nm
Screw d = 5,0 mm: Myx=3,1 Nm
Screw d = 5,5 mm: Myx=5,0 Nm
Screw d = 6,0 mm: M,x=5,3 Nm
Screw d = 8,0 mm: M, =14 Nm

Where:
d  outer thread diameter [mm]

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

0,082-p, -d™*’
f. = N/mm?
K 2,5-cos’e+sin’g [ |

and accordingly for screws in pre-drilled holes in soft-
wood:

~0,082-p, -(1-0,01-d)

fox = [N/mm?]

2,5-cos’g+sin’¢g

Where:

px characteristic timber density [kg/m?®], with a maxi-
mum characteristic density of 550 kg/m?;
outer thread diameter [mm];

€  angle between screw axis and grain direction.

The embedding strengths given above may be applied for
screws within single softwood layers in cross laminated
timber, if the single layer is considered as a separate soft-
wood member and the minimum spacing, end and edge
distances are observed for the single layer. For inner lay-
ers, the edge distance perpendicular to the grain may be
reduced to 3 - d.

Alternatively, the embedding strength for screws arranged
parallel to the plane of cross laminated timber (layers of
softwood), independent of the angle between screw axis
and grain direction, 0° < € < 90°, may be calculated from:
fi =20- d? [N/mm?]
unless otherwise specified in the technical specification
(ETA or hEN) for the cross laminated timber.

Where:
d  outer thread diameter [mm]

The embedding strength for screws in the wide face of
cross laminated timber should be assumed as for solid tim-
ber based on the characteristic density of a board layer. If
relevant, the angle between force and grain direction of the
outer layer should be taken into account.

The lateral force component perpendicular to the screw
axis must not be directed away to the member surface.

The embedding strength for screws in non-pre-drilled

holes in softwood LVL arranged at an angle between

screw axis and grain direction, 0° < g < 90° is:
0,082-p, -d*?

2,5-cos” & +sin’ s)(l,S -cos” B +sin’ B)

and accordingly for screws in pre-drilled holes in softwood
LVL:

fox = ( [N/mm?]

0,082 p, -(1—0,01-d)

[N/mm?]
2,5-cos” g +sin” 8)(1,5 -cos® B +sin® B)

fh,k = (

Where:

px  characteristic timber density [kg/m?]

d  outer thread diameter [mm]

€  angle between screw axis and grain direction

B angle between screw axis and the LVL’s wide face
(0°<B<90°).
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For laterally loaded screws, the rules for multiple fastener
connections in EN 1995-1-1, 8.3.1.1 (8) should be applied.

The lateral slip modulus K. for the serviceability limit
state of screws in non-predrilled holes is given in EN
1995-1-1 (Eurocode 5) clause 7.1 and table 7.1 as for nails
in non-predrilled holes.

The lateral slip modulus K. for the serviceability limit
state of screws in predrilled holes is given in EN 1995-1-1
(Eurocode 5) clause 7.1 and table 7.1 as for nails in
predrilled holes.

Bending angle
No performance assessed.

Axial withdrawal capacity

The characteristic axial withdrawal capacity of WASI
screws in solid timber (softwood with a maximum charac-
teristic density of 550 kg/m?), glued laminated timber (soft-
wood with a maximum characteristic density of 550 kg/m?),
cross-laminated timber or laminated veneer lumber (soft-
wood with maximum characteristic density of 550 kg/m?)
members at an angle of 15° <& < 90° to the grain shall be
calculated according to EN 1995-1-1:2008 from:

0,8

n, 'kax’fax 'd‘ge ,

Fax,s,Rk = d k o L [p_k] [N]
B Pa

Where
Faerk  characteristic withdrawal capacity of the
screws at an angle € to the grain [N]

Nef effective number of screws according to EN
1995-1-1:2008
Kax kax = 1,0 for 45° < £ <90°

kax = a+b—(:“ for 0° < g <45°

. 0,5 for LVL
0,3 for timber

b {0,5 for LVL
0,7 for timber
kg kg = 1,0 for timber
kg =1,5-cos’ B +sin’B for LVL
faxk Characteristic withdrawal parameter

For screws 91XX in solid or glued laminated
timber, cross laminated timber and SWP
members with maximum characteristic den-
sity of 550 kg/m?® and p, = 350 kg/m?:
3mm<d<3,5mm fax k= 16 N/mm?

4 mm<d<8mm fax k= 12 N/mm?

For screws 98X X in solid or glued laminated
timber, cross laminated timber and SWP
members with maximum characteristic den-
sity of 550 kg/m* and p, = 350 kg/m?:

4mm<d<4,5mm
Smm<d<5,5mm

fax k= 10 N/mm?
fa_x’k = 1 1 N/mm2

d=8,0 mm fax k= 12 N/mm?

d outer thread diameter [mm]

Lef penetration length of the threaded part ac-
cording to EN 1995-1-1:2008 [mm]

€ angle between grain and screw axis,
15°<e<90°,

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

Pk characteristic density [kg/m?]

Pa associated density for fax [kg/m?]

For screws penetrating more than one layer of cross lami-
nated timber, the different layers may be taken into account
proportionally.

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° < g <90°,
may be calculated from:

E, r =20-d%%- 22 [N]
Where:
d  outer thread diameter [mm]

ler  Penetration length of the threaded part according to
EN 1995-1-1:2008 [mm]

The axial withdrawal capacity is limited by the head pull-
through capacity and the tensile capacity of the screw.

For axially loaded screws in tension, where the external
force is parallel to the screw axes, the rules in EN 1995-1-
1, 8.7.2 (8) should be applied.

For inclined screws in timber-to-timber or steel-to-timber
shear connections, where the screws are arranged under an
angle 30° < g€ < 60° between the shear plane and the screw
axis, the effective number of screws ner should be deter-
mined as follows:

For one row of n screws parallel to the load, the load-car-
rying capacity should be calculated using the effective
number of fasteners n.r, where:

0,9 .
n, = max{n ; 0,9-n}

and n is the number of inclined screws in a row. If crossed
pairs of screws are used in timber-to-timber connections,
n is the number of crossed pairs of screws in a row.

Note: For inclined screws as fasteners in mechanically
jointed beams or columns or for the fixing of ther-
mal insulation material or for shear connections in
shear walls and diaphragms, ner = n.
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The axial slip modulus K of the threaded part of a screw
for the serviceability limit state should be taken independ-
ent of angle ¢ to the grain as:

Kser=25-d e [N/mm] for fasteners in softwood

Where
d outer thread diameter [mm]
Lef penetration length in the timber member [mm]

Head pull-through capacity

The characteristic head pull-through capacity of WASI
screws in softwoods, hardwoods and wood-based panels
shall be calculated according to EN 1995-1-1:2008 from:

0,8
Fax,e,Rk = nef : fhead,k : d}21 : (g_k] [N]

where:
Faerx  characteristic head pull-through capacity of
the connection at an angle € > 30° to the
grain [N]
Nef effective number of screws according to EN
1995-1-1:2008

For inclined screws: n_, = max {n°’9 :0,9- n}

(see axial withdrawal capacity)

Thead k characteristic head pull-through parameter
[N/mm?]

dn diameter of the screw head or the washer
[mm]. Outer diameter of washers dix > 32 mm
shall not be considered.

Pk characteristic density [kg/m?], for wood-
based panels maximum px = 380 kg/m?

Characteristic head pull-through parameter for WASI
screws in connections with softwood and in connections
with wood-based panels with thicknesses above 20 mm
and p. = 350 kg/m>:

fheadx = 9,4 N/mm?

Characteristic head pull-through parameter for screws in
connections with wood-based panels with thicknesses be-
tween 12 mm and 20 mm:

fhead,k =g N/ mm?

Screws in connections with wood-based panels with a
thickness below 12 mm (minimum thickness of the wood
based panels of 1,2-d with d as outer thread diameter):
fhead,k =g N/ mm?

limited to Faxrk =400 N

The head diameter dy of all screws shall be greater than
1,8-ds, where ds is the smooth shank or the wire diameter.
Otherwise, the characteristic head pull-through capacity
Fax,s,Rk = O

The minimum thickness of wood-based panels according
to the clause 3.6 must be observed.

In steel-to-timber connections the head pull-through ca-
pacity may be disregarded.

Tensile capacity
The characteristic tensile strength fiensx of screws is given
in Section 3.1.

For screws used in combination with steel plates, the tear-
off capacity of the screw head should be greater than the
tensile strength of the screw.

When determining design values of the tensile capacity it
should be used ym» partial factor according to EN 1993 or
to the particular national annex.

Combined laterally and axially loaded screws
For connections subjected to a combination of axial and
lateral load, the following expression should be satisfied:

Fope ) (Fupa )
( ax,Ed J +( la,Ed ] <1
Fax,Rd 1:la,Rd
Where:
Faxea axial design load of the screw
Fiara lateral design load of the screw
Faxra design load-carrying capacity of an axially loaded
screw

Flara  design load-carrying capacity of a laterally loaded
screw

Thermal insulation material on top of rafters
See Annex C

3.5 Aspects related to the performance of the product

3.5.1 Corrosion protection

The WASI screws are produced from stainless steel wire.
The screws are for use in timber structures subject to service
classes 1, 2 and 3 of Eurocode 5. The corrosion protection
is given by stainless steel no. 1.4006, 1.4301, 1.4401 or
1.4567.

Contact corrosion shall be avoided.

3.6 General aspects related to the intended use of the
product

The screws are manufactured in accordance with the pro-
visions of the ETA using the automated manufacturing
process and laid down in the technical documentation.

The installation shall be carried out in accordance with Eu-
rocode 5 or an appropriate national code unless otherwise
is defined in the following. Instructions from WASI
GmbH should be considered for installation.

The screws are used for connections in load bearing timber
structures between members of solid timber, glued lami-
nated timber, cross-laminated timber, laminated veneer
lumber, similar glued members, wood-based panels or steel
members.
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The screws may be used for connections in load bearing
timber structures with structural members according to an
associated ETA, if according to the associated ETA of the
structural member a connection in load bearing timber
structures with screws according to an ETA is allowed.

The screws with diameters of at least 6 mm may also be
used for the fixing of insulation on top of rafters.

A minimum of two screws should be used for connections
in load bearing timber structures. This does not apply for
reinforcements or for the fixing of battens, rafters, purlins
or similar on main beams or top plates, if the member is
fixed with at least two screws in total.

The minimum penetration depth in structural members
made of solid, glued or cross-laminated timber or laminated
veneer lumber is:

L ef req =min{df d ;20-d}
: sing

Wood-based panels and steel plates should only be arranged
on the side of the screw head. The minimum thickness of
wood-based panels should be 1,2-d. Furthermore, the min-
imum thickness for following wood-based panels should
be:

e Plywood, Fibreboards: 6 mm

e Particleboards, OSB, Cement Particleboards: 8 mm

e Solid wood panels: 12 mm

For structural members according to ETA’s the terms of the
ETA’s must be considered.

The screws shall be driven into softwood with or without
pre-drilling.

The hole diameter in steel members must be predrilled
with a suitable diameter.

Only the equipment prescribed by WASI GmbH shall be
used for driving the screws.

In connections with screws with countersunk head accord-
ing to Annex A, the head must be flush with the surface of
the connected structural member. A deeper countersink is
not allowed.

For screws arranged at angles [ < 90° between screw axis
and grain direction minimum spacing and distances are de-
fined as follows:

Minimum spacing a; or a, is defined perpendicular to the
fastener axis, minimum end or edge distances as, a3, a4,
or a4 parallel or perpendicular to the grain, respectively,
are defined between the centre of the threaded length (axial
loading) or the length (lateral loading) in the respective
timber member and the member surface as for axially
loaded screws in Figure 8.11.a EN 1995-1-1.

Laterally and/or axially loaded screws

For structural timber members, minimum spacing and dis-
tances for laterally or axially loaded screws in predrilled
holes are given in EN 1995-1-1:2008 (Eurocode 5) clause
8.3.1.2 and table 8.2 as for nails in predrilled holes. Here,
the outer thread diameter d must be considered.

For screws in non-predrilled holes, minimum spacing and
distances are given in EN 1995-1-1:2008 (Eurocode 5)
clause 8.3.1.2 and table 8.2 as for nails in non-predrilled
holes.

For screws in non-predrilled Douglas fir members mini-
mum spacing and distances parallel to the grain shall be
increased by 50%.

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 dis-
tance is at least 25-d.

These requirements do not apply for structural wood-based
panels or LVL with cross layers.

Minimum thickness for predrilled structural members is t
= 24 mm for screws with outer thread diameter d < 8 mm,
and t = 30 mm for screws with outer thread diameter d =
8 mm. These minimum thickness values generally apply
for non-predrilled softwood members, if the spacing par-
allel to the grain and the end distance is at least 25-d.

In all other cases, minimum thicknesses for screws in non-
predrilled softwood members are given in EN 1995-1-1
(Eurocode 5) clause 8.3.1.2 as for nails in non-predrilled
holes. Equation (8.18) may be applied for softwood mem-
bers made of pine or for the fixing of boards, battens or
wind braces, if the member is fixed with at least two
screws. Otherwise EN 1995-1-1 clause 8.3.1.2 (7) applies.

Cross Laminated Timber

Unless specified otherwise in the technical specification
(ETA or hEN) of cross laminated timber, minimum dis-
tances and spacing for screws in the wide face of cross
laminated timber members with a minimum thickness t =
100d may be taken as (see Annex B):

Spacing a; parallel to the grain ai=4 - d
Spacing a, perpendicular to the grain a=254d
Distance as from centre of the screw-part in

timber to the unloaded end grain azc=6-d
Distance as from centre of the screw-part in

timber to the loaded end grain a3 =6-d
Distance a4 from centre of the screw-part in

timber to the unloaded edge as.=2,5d
Distance a4 from centre of the screw-part in

timber to the loaded edge a=6-d

Unless specified otherwise in the technical specification
(ETA or hEN) of cross laminated timber, minimum dis-
tances and spacing for screws in the edge surface of cross
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laminated timber members with a minimum thickness t =
10-d and a minimum penetration depth perpendicular to
the edge surface of 10-d may be taken as (see Annex B):

Spacing a; parallel to the CLT plane a;=10-d
Spacing a, perpendicular to the CLT plane a,=4- d
Distance as from centre of the screw-part in

timber to the unloaded end a.=7-d
Distance as; from centre of the screw-part in
timber to the loaded end ag=12-d
Distance a4 from centre of the screw-part in
timber to the unloaded edge ac=3-d

Distance a4 from centre of the screw-part in
timber to the loaded edge a=6-d
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4 Assessment and verification of constancy
of performance (hereinafter AVCP) sys-
tem applied, with reference to its legal
base

4.1 AVCP system
According to the decision 1997/176/EC of the European
Commissionl, as amended, the system(s) of assessment

and verification of constancy of performance (see Annex
V to Regulation (EU) No 305/2011) 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
at ETA-Danmark prior to CE marking.

/

//—\\ //
Issued in Co))enhagen or 2025-03-10 by

/’ , B
(L roddoy -

Thomas Btuun
Managing Director, ETA-Danmark
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DETAIL a

MABSTAB 4:1

Annex A
Drawings of WASI screws
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[
S ?ﬁ)t{g‘rersgnk chipboard screws,
C M roacans (glei'rr?rf\] -
E o . D e .
P T 14401 wsa1co o
i Jororges | e [T o oot
4 3 2 1
4 3 2 1
DETAIL A Threadd | 33025 | 3,5:030 | 42030 | 451030 | 50,30 60,30
MABSTAB 4: 1 k 1,60-1,90 | 1,80-2,10 | 2,10-2,50 2,30-2,70 | 2,60-3,00 3,10 - 3,60
dk 5,60 - 6,00 6,60 — 7,00 7,50 - 8,00 850-9,00 | 950-10,00 | 11,50-12,00
dl 1,85-2,00 | 2,0-240 | 2,30-2,60 2,50-2,80 | 2,70-3,00 3,40 - 3,70
P 135 16 18 2 22 26
Pz 71 72 22 72 22 73
Lengthl /@ 3 3,5 4 4,5 5 6
b
251,05 18 18 18 18 18
30+1,05 18 18 18 18 20
3541,25 24 24 24 24 24
40+1,25 24 24 24 24 24 24
451,25 30 30 30 30 30 30
501,25 30 30 30 30 30 30
60 41,50 36 36 36 36
701,50 42 42 42 42
. 80+1,50 48 8 48
901,75 54 54 54
100+1,75 60 60 70
110+1,75 70 70 C
120+1,75 70
13011,75 70
140+1,75 70
15041,75 70
160+1,75 70
180+1,75 70
200£1,75 70
22041,75 70
2401,75 70
PROPIETARY AND CONOENTAL OO SCALE DRI PTS——
Ao oD s A = —
Mk megmone |
F—
S, Countersunk chipboard screws,
sawr: ||| Anders 10042024 | Rarfial thread.
e Gleitmo A
pror o i
1.4301 Ws9105 A3

A created | 040424 1.4401 A
= chonges | ate ezt == Pozm ol

8 7 é 5 4 3 2 1
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8 7

DETAIL A

MABSTAB 4: 1

dk

k
A
&
)
7
A
s
8 7
8 7

DETAIL A

MABSTAB 4:1

-

25°-

4 3 2 1
F
Thread d 310,25 3,5%0,30 40,30 4,5%0,30 540,30 610,30
k 210-250 | 220-260 | 260-300 | 270-3,10 | 330-3,70 | 400-440
dk 560-6,00 | 660-700 | 7.50-800 850-9,00 | 9,50-10,00 | 11,50-12,00
d1 185-2,00 | 210-240 | 230-260 | 2,50-2,80 | 270-3,00 | 340-370
t 1,73-192 | 181-211 | 211-236 | 259-2,74 | 285-310 | 351-376 |F
P 1,35 16 18 2 2,2 2,6
PZ Z1 22 22 z2 z2 3
Length| /@ 3 35 4 4,5 5 6
1241,05
13+1,05 D
161,05 X
2041,05 X X X
25+1,05 X X X X X
30+1,05 X X X X X X
251525 X X X X X X
40+41,25 X X X X X X
45+41,25 X X X X X X
50+1,25 X X X X X X C
601,50 X X X X
70+1,50 X X X X
80+1,50 X X X X
9011,75 X X
100+1,75 X X
110£1,75 X
120£1,75 X
130#1,75 X B
140£1,75 X
FROPRITARY AND CONFRENTAL DO HOT SCALE DRAWING ALL DM Mern
WAS| EEEiii e —o
[——
ospreed Panhead chipboard screws,
chaciedt full thread.
T 1004202 | Gleitmo A
- o . Gt a3
P e 114401 Ws9110 s
e | charg | doe [ scae Fage 1o
4 3 2 1
4 3 2 1
F
Thread d 310,25 3,510,30 410,30 4,5+0,30 510,30 610,30
k 210-250 | 220-260 | 260-300 | 2,70-3,10 | 330-370 | 4,00-440
dk 5,60 - 6,00 6,60-7,00 | 7.50-8,00 8,50-9,00 | 9,50-10,00 | 11,50- 12,00
d1 185-200 | 2,10-240 | 230-260 | 250-2.80 [ 270-300 [ 340-370
t 173-19 | 181-211 | 231-236 | 250-274 | 285-310 | 351-376 |
p 1,35 16 18 2 22 26
X 10 10 20 20 25 25
Length | /@ 3 3,5 4 4,5 5 6
1041,05
12+1,05 O
13+1,05
1611,05 X X X
20+1,05 X X X
25+1,05 X X X X X
301,05 X X X X X X
30 351,25 ¥ X X X X X
3 401,25 X X X X X X
8 451,25 X X X X X X -
5041,25 X X X X X X
60£1,50 X X X X
7041,50 X X X X
804£1,50 X X X X
9011,75 X X
100 £1,75 X X
11041,75 X
12041,75 X B
130+1,75 X
FRaRERATY DO MOT SCALE DRAWING AL CIMENSION It
WAS| Zemsmammeeme |
— | 77T TERMISION OF WAS GMEH 5 FROHBRED [T r—
Ctanater:
— fPu(\:\ r]rp%]od chipboard screws,
e mj:l.\nﬂe«s ::.‘Od.ﬂml Gleitmo B A
| og e P
—— P wone
noe|eharges | 5ot et - [T
4 3 2 1
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DETAIL a

MABSTAB 4:1

DETAIL A

MABSTAB 4:1

dk

4 3 2 1
F
Threadd | 3+025 | 3,5:0,30 | 4030 | 450,30 | 5030 60,30
k 2,00-250 | 220-260 [ 260-3,00 [ 270-3,10 | 330-3,70 | 4,00-440
dk 560-600 | 660-7,00 | 750-800 | 850-9,00 | 9,50-10,00 | 11,50 12,00
dl 185-200 | 210-240 | 230-260 | 250-2.80 | 270-300 | 340-370
t 173-192 181-2,11 2,11-236 259-274 2,85-3,10 3,51-3,76
p 1,35 1,6 1,8 2 2,2 26
> 10 10 20 20 25 25
Length |/ @ 3 3,5 4 45 & 6
b D
251,05 18 18 18 18 18
3041,05 18 18 18 18 20
3541,25 24 24 24 24 24
401,25 24 24 24 24 24 24
451,25 30 30 30 30 30
50+1,25 30 30 30 30 30
601,50 36 36 36 36 C
70+1,50 42 42 42 42
801,50 48 48 48
90+1,75 54 54 54
100+1,75 60 60 70
110£1,75 70 70
120+1,75 70
130+1,75 70
14041,75 70
— | PEOPHEIARY AND CONFIDENTIAL DO NOT SCALE DRAVING AL DIMERSION I v
WASI [Emmspmreres | o
TR & T S A AN P ——
pow——
e Panhead chipboard screws.
aown: | |LAnders 15042024 | Gleitmo
e e A
) 430 reat A3
PR 1.4401 A e
oo [erongss | care Vet e ST
4 3 2 1
4 3 1
F
Thread d 340,25 3,540,30 440,30 4,540,30 540,30 640,30
k 160-190 | 180-210 | 210-250 | 230-270 | 260-3,00 | 3,10-360
dk 550-580 | 640-670 | 740-770 | 820-850 | 920-950 | 10,90-11,40
di 1,85-2,00 | 2,10-240 | 230-260 | 2,50-2,80 | 2,70-300 | 340-370
p 135 16 18 2 2,2 25
PZ Z1 2 72 22 72 3 E
Length | /@ 3 35 4 45 5 6
12 +£1,05
13£1,05
16 £1,05 X D
201,05 X X X
251,05 X X X X X
3041,05 X X X X X X
35+£1,25 X X X X X X
404£1,25 X X X X X X
45+1,25 X X X X X X
50£1,25 X X X X X X
60£1,50 X X X X C
70£1,50 X X X X
80+1,50 X X X X
90 +1,75 X X
100£1,75 X X
110#1,75 X
120#1,75 X
13041,75 X B
140#1,75 X
FrormEARY DO MOT SCALE DRAWING ALL BMENSN B e
WAS e e | e
WEITE FERAION OF WAk SAAEH & FRGHBTED ST —
pr— E.gi:‘e“d countersunk chipboard screws,
chansiad full thread.
drow M.Anders 16.04.2024 Gleitmo
e sote A
[ P Towre .
e 1w -
T e - Foge et

2
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8 | 4 | 3 I 2 | 1
DETAIL a
MABSTAB 4:1 F
ThreadD | 3#0,25 | 3,5#0,30 | 4#0,30 | 4,5#0,30 | 50,30 60,30
k 1,60-1,90 1,80 -2,10 2,10 -2,50 2,30- 2,70 2,60 - 3,00 3,10-3,60 |
x dk 560-600 | 660-700 | 750-800 | 850-900 | 9,50-10,00 | 11,50 - 12,00
dl 1,85-2,00 2,10 - 2,40 2,30 - 2,60 2,50 - 2,80 2,70 - 3,00 3,40-3,70
p 1,35 16 18 2 22 26
TX TX 10 TX10 TX 20 TX20 TX 25 TX25 E
3
Length|/ @ 3 3,5 4 45 5 6
101,05
131,05
16+1,05 X D
201,05 X X X
25 41,05 X X X X X
3041,05 X X X X X X
35%1,25 X X X X X X 4
40+1,25 X X X X X X
45+1,25 X X X X X X
50+1,25 X X X X X X
™ 601,50 % X X X C
70+1,50 X X X X
80+1,50 X X X X
90 +1,75 X X
100£1,75 X X |
110+1,75 X
120+1,75 X
130+1,75 X B
14041,75 X
WASI DO NOT SCALE DRAWING AL DIMEHSON R e
poe——
— Countersunk chipboard screws,
T e e full thread.
e — Gleitmo A
— e M l =
T ET oo oo oo
8 I 4 I 3 I I
8 4 3 2 1
Al4:1)
Thread d 340,25 3,540,30 410,30 4,5+0,30 510,30 610,30
k 1,60-1,90 | 1,80-2,10 | 2,10-2,50 [ 2,30-2,70 | 2.60-3,00 | 3.10-360
dk 5,60-6,00 | 6,60—7,00 | 7,50 -8,00 | 8,50-9,00 | 9,50 - 10,00 |11,50-12,00)
“ d1 1,85-2,00 | 2,10-2,40 | 2,30-2,60 | 2,50-2,80 | 2,70-3,00 | 3,40-3,70
p 1,35 1,6 18 2 2,2 2,6
X TX 10 TX 10 TX 20 TX20 TX 25 TX25
E
Length |/ @ 3 3,5 4 45 5 6
b
251,05 18 18 18 18 18
301,05 18 18 18 18 20
351,25 24 24 24 24 24
401,25 24 24 24 24 24 24 D
45+1,25 30 30 30 30 30
50+1,25 30 30 30 30 30
60 £1,50 36 36 36 36
701,50 42 42 42 2
80+1,50 48 48 48
> 901,75 54 54 54
100£1,75 60 60 70
110+1,75 70 70 r-
120+1,75 70
130 +1,75 70
140 41,75 70
150+1,75 70
160+1,75 70
180+1,75 70
200£1,75 70
220+1,75 70
240+1,75 70
EEme— DO NOT SCALE DRAVING AL DIMENSION IN mm
WASI [Te—
emenm—— et
- Colntersunk chipboard
‘IT:: TAnders 16093023 o> partial thread.
P e Gleitmo A
urtace: mateial ] 430] Drawing: No.
A Vi) WSS =%
i Jororgm | e e oo rooe et
8 4 3 2 1
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7 &

d‘k

A %ﬁﬁ‘ |

dk -0,

DETAIL a
MABSTAB 4:1
d
Hexabular internal drive
DETAIL e
MABSTAB 4:1
9 cockroach groove
S acc. manufactures choice
&
DETAIL ¢
MABSTAB 4:1
7 [+
7 [+
end mill 6 gear
—|
B -5
g ~ 0.6x1
four millribs
DETAIL » SCHNITT &
MABSTAB 5:1
MABSTAB 5:1

Gleitmo coated

= o100 081225 arioom | vt [
s ot ona | 081125 oy g1 | €1 (1.4006) /A2 [ A4 WS 9800
A created | 05.05.24
row[orgm | e [ P

4 3 2

Fagaall

4 3 2 1
d 340,25 3,540,3 4%0,3 4,540,3 50,3 60,3
dk 560600 6,606,70 7,50-7,80 850-900 9,50-10-00 1112":’]%’
T 10 10 20 20 25 25
t 1,00-1,14  127-140 140-155 1,50-270 1,65-178 i
k 1,60-1,90 1,80-2,10 2,10-2,50 230-2,70 2,60-300 3,10-3,60
p ~ 15 7 18 7 20 7 22 " 26 7 31
d1 180200 200220 230250 250270 280310 350380
tengll 4 35 4 45 5 6
lg
20 +1,05 12
25 1,05 15 15
30 +1,05 18 18 18 18
35 +1,25 21 21 21 27
40 1,25 24 24 24 24
45 1,26 27 27 27 27
50 +1,25 30 30 30 30
60 +1,50 36 36 35
70 +1,50 42 42 42
80 +1,50 48
90 +1,75 54
100 £1,76 60 60
110 21,76
120 41,76 72 72
130 #1,75
140 +1,75
160 1,76 90 20
160 1,75
180 £1,75 108
2001,75 120
2201,75 132
240 +1,75
250 41,75
280+1,75
300+1,75
WAS| EEmeamsere |, (e
— e EERESNE e B —
Cotr:
e CSK chipboard screws
arowee |M.Grund 210224 Gleitmo coated
e S -
B revised 106,024 A21A4 WS 9146
A created | 21.02.24 e B
o omwen [a= T e e
3 2 1
4 3 2 T
G
F5o :
LY
I GE))
i
! " \Ix-Drive
Scraping groove
d 410,3 510,3
dk 6,2 7.7
X 20 25
k 4725 775
) 1.8 22
d1 25 3.1
Length I/d 4 5
lg lg
30+1,25 18
40 1,25 24 24
50 1,25 30 30
60 1,50 36 36
70 1,50 42
80 1,50 48
FROPRETARY DO HNOT SCALE DRAWING ALL IESION Siowm
W A S I T ey G Wk oy e S preT————
WETTEN FEACGN OF WAS GBI B FOHBTED | orarimaieais
Gt
chaciadt deckings screws with cutting rips
drowee | M. Grund 05.0524

A3
roes: C

A
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g I 7 I r3 I 3 I ) I 3 | 2 I I
F
n
P!
- 2 |
3 1
. AARAMS —
=3 B| 5 @
E
o o™
o pel
4 | 45 5 6
1/d2
6 rips 210 B
28,95 - 30,00
33,75 35,00 24 24
38,75 - 40,00 24 24
43,75 -45,00 30 30 30
48,75 50,00 30 30 30 | |
58,50 - 60,00 36 36 36 36
68,50 - 70,00 42 42 42 42
78,25 - 80,00 48 48 48 48 o
88,25 - 90,00 54 54
98,25 - 100,00 60 70
118,25 - 120,00 B
138,25 - 140,00 70
148,25 - 150,00
158,25 - 160,00 70 N
Nominald|  d1 d2 ds k 13 D dh WSI [ 50 NOT SCALE DRAVING [
4 [290-300|370-450|275-295|210-250| 370 20 | 7.50-8,00 —_—
45 |[320-330|420-450(3.00-320(230-270 470 20 | 850-9,00 2 GSK CHIPBOARD SCREWS, TX
- M Acgiers 9 00 2023 |
5 |350-360(4.70-500345-370(2,60-300 570 25 | 950-100 _
B s o] . P A3
6 |420-435(570-6,00/420-4,35(310-360| 6,70 25 | 1150-1200 [i_foeoei[som A2IAL WS 9145 : =%
g I 7 I ry I 5 I 7 I 3 I i I I
L] | 7 | & | 5 | 4 | 3 | pl | 1
|
F
b B
; » —
é o - i— — — T o -
8
N g=0.8 0 cross recess 2 E
(Pozidrive)
k|
|
—
AZ\\ EPOM D
| Ig E] d di
30,0 180 15,0 45 31
- — 35,0 210 15,0 45 31
400 240 15,0 45 31 -
45,0 Frd] 15,0 45 31 |4
50,0 30,0 15,0 45 31
60,0 36,0 15,0 45 31
65,0 390 15,0 45 31
70,0 420 15,0 45 31 -
r 80,0 48,0 15,0 45 31
90,0 4.0 15,0 45 31
1000 60,0 15,0 45 31
1200 720 15,0 45 31
SCHNITT &= B
| —
MABSTAB 5: 1 B ey — s
WDOd screws with mounted
7 0022 EPDM-washer and PZ-drive
Adticle s surface — Fs_l_ehr'_‘_n costed A
ag ggg g;g ::: E :“;:; ::ﬁ:: bl t: steel A2 WS 9170 ”_‘BB
WS 9176 @25 blank | I= — 1= - -
g I 7 3 I 5 I T I k) \ 7 I |
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8 | 5 l [ | ] | 4 | 3 | | |
|
F 22
=]
& PP Twrwe
| 3 4 [ h—=—= 5| - - |
o
T
1g=0,61
T
E
|
[——
EFDM
D 2 D
1 lg 8 d d1
300 180 150 45 31
B0 210 130 45 EA
400 240 150 45 31
- 450 270 150 45 31 S
500 300 150 45 31
80,0 36,0 150 45 31
650 39,0 150 45 31
| | 700 420 150 45 31 |
800 450 150 45 31
900 0 150 45 31
100,0 60,0 150 45 3
120,0 720 150 45 31
8 SCHNITT &=
|—
MABSTAB 5: 1 B e o =
'x‘:;h : 15 :;:ice Wood screws with mounted
WS BITZ o5 copplerplated Tear—] EPDM-washer and TX-drive
WS 9174 =20 blank . Sleitma cosied
WS 8175 =20 coppler-plated T e ) o WE 8171/ WS0172/ WS0174 A3
WS 9177 o025 blank £y | = IR Bk steel A2 |yys o175 ws 0177 rws 0178 B
WS 9178 o325 coppler-plated | = == : rre: - =
o | ] o 1 5] | 4 I k] | 2 | 1
8 | / { [ { 5] | 4 | 3 | 2 | |
|
F DK+0,5
H+0,25
UH o,
- =1 -
] ?I
A
ke
P
a
o
E g < .
K
)
| | b 1B
L head marking:
KH=*0,4 WS A2 +lenght
il U T
D
40°+5
/‘7\\ Lc+0,5
"\
oo
C
P
B
RoPRTARY 3 SRR T — [ oo
WASI =12 DIN ISO 4759-1
N Des
Washer head fimber screws
G2z | with scraping point and TX
A DETAIL »
— A3
- B Gleitmo | 28.05.24]
MABSTAB 2: 1 0 eoted | 011222 o B
| wom [oeem | o o | =SED
8 | | [ | ) | | | 2 |
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<) ] | & | 5 | 4 | ] | 2 |
|
F
E
D d ds KH UH UK H @ t DK K M (ref) p Lc
o6 | 238 | @a25 | 38 |2:02| @75 | 175 25 27 15 105 | 45 26 | 15
@515 2,75
@8 1045 | D595 | 46 10,25 @9 1.9 40 3,6 19,5 14,5 6,75 3.6 13,5
D
D6
L 40 | 30 ‘ 50 60 ‘ 70 ‘ 80 90 ‘ 100 ‘ 120 ‘ 140 ‘ 160
tol. -1,0 -1.5 -1.75
b 24 | 20 ‘ 30 36 | 42 ‘ 48 54 | 70
C
o8
L 40 | 30 ‘ 50 60 | 70 ‘ 80 90 | 100 | 120 [ 140 } 160 | 180 | 200 | 240 ’ 280
— tol. -1,0 -1.5 -1.75
b 40 | 30 ‘ 50 50 ‘ 72 80
B
PR A7 ST P ——— [ e
WAS' ‘= DIN ISO 4759-1
dimension table
e | W Springenberg | 01.12 2022
Al —
o o
B [Gleitmo . A3
A created A2/A4 WS 9809 s B
| T g S [remia
8 | | [ | ) | [ 2 T
8 | | [ | 5] | 4 | 3 | 2 { |
|
F
| six gear cord thread
E
dh
— 1
=) (&)
*@_X/\f_&‘? ”037
D 4 3 G g ©
3 I L2
| | 34 | | 1 _
C
Nominal d d1 d2 d3 ds p ™ 11 12 13
8 4,80-5,20 6,60-7,00 6,25-6,75 5,58-6,00 5,60-6,40 40 | 80,0-78,5 74,0 - 76,0 full threaded 1
B 8 4,80-5,20 6,60-7,00 6,25-6,75 5,58-6,00 5,60-6,40 40 100,0 - 98,5 79,0-81,0 11
8 4,80-5,20 6,60-7,00 6,25-6,75 5,58-6,00 5,60-6,40 40 | 120,0-118,5 79,0-81,0 1"
TRGTREIARY AN CONRORTAL [ ———— [ s
WASI pemonuco
Washer haed screws with
high-low thread and TX
A M 202 | Gleitmo coated
PP p— =Ty
A3
S S — A2IA4 WS9811 I_
| O N T Vg P | =T
8 | | [ | 5 1 4 | | 2 |
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8 I Z I 8 I I 3 I 2 I ]
il
14 B 12
"'TEI‘" ‘ A IF [
=y
. ) ’
2 = e —5 5
a\aia
cool | 8ISl A @ of ®
00
Nominal d dl d2 d3 ds dh fd1 id2 p 24 13 14
45 300-335 | 330-355 | 3,55-365 | 346-356 | 750-800 | 406-426 | 326-376 | 1,90-2,10 TX 20 780-820 |12,30-12,70
55 320-360 | 350-380 | 435-445 | 410-420 | 750-800 | 470-490 | 390-440 | 2,10-230 TX 20 780-820 |12,30-12,70
DO NOT SCALE DRAWING I s
Length WASI p—
n 12
40 38,75 - 40,00 25 24,00 - 26,00 )
— Temace construction screws
50 48,75 - 50,00 25 24,00 - 26,00 jsnden L EO2 | Gieitmo coated
40 58,50 - 40,00 5 34,00 - 34,00 g e A3
A2/A4 W59820
70 68,50 - 70,00 45 34,00- 36,00 | = : — A
il 1 i | I 1 2 | 3 2 | |
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Annex B
Minimum distances and spacing
Axially or laterally loaded screws in the plane or edge surface of
cross laminated timber

Definition of spacing, end and edge distances in the plane surface unless otherwise specified in the technical specifi-
cation (ETA or hEN) for the cross laminated timber:

a
—1 oy AL
1 | ] |
-§-—--9- -8——-=9- a
I D T T =g
4--——4¢- 4-—4¢- 2
a
e
F
e lo,.

S -
a
y\ I%

Definition of spacing, end and edge distances in the edge surface unless otherwise specified in the technical specifi-
cation (ETA or hEN) for the cross laminated timber (a; and a3 are parallel to the CLT plane face, a, and a4 perpen-
dicular to CLT plane face):

./03,0 p C'}V O]VO&L VOS,C VG] 0} 93":
4.c . e, s, S0 4.c
02 | 02
F Qsc | Ayt
F
v
Table B1: Minimum spacing, end and edge distances of screws in the plane or
edge surfaces of cross laminated timber.
a ast a3c (o) LN d4c
Plane surface 4-d 6-d 6-d 2,5-d 6-d 2,5-d
Edge surface 10-d 12-d 7-d 4-d 6-d 3.-d
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Annex C
Thermal insulation material on top of rafters or facades

WASI screws with an outer thread diameter of at least 6 mm may also be used for the fixing of thermal insulation on
top of rafters.

The thickness of the insulation shall not exceed 200 mm. The rafter insulation must be placed on top of solid timber
or glued laminated timber rafters or cross laminated timber members and be fixed by battens arranged parallel to the
rafters or by wood-based panels on top of the insulation layer. The insulation of vertical facades is also covered by
the rules given here.

Screws must be screwed in the rafter through the battens or panels and the insulation without pre-drilling in one
sequence.

The angle € between the screw axis and the grain direction of the rafter should be between 30° and 90°.
The rafter consists of solid timber (softwood) according to EN 338 or EN 14081, glued laminated timber according
to EN 14081, cross-laminated timber, or laminated veneer lumber according to EN 14374 or to ETA or similar glued

members according to ETA.

The battens must be from solid timber (softwood) according to EN 338:2003-04 or EN 14081. The minimum thick-
ness t and the minimum width b of the battens is given as follows:

Screws d < 8 mm: bmin = 48 mm tmin = 24 mm
Screws d = 8 mm: bmin = 50 mm tmin = 30 mm

As an alternative to the battens, boards with a minimum thickness of 20 mm from plywood according to EN 636,
particle board according to EN 312, oriented strand board OSB/3 and OSB/4 according to EN 300, solid wood panels
according to EN 13353 or to ETA or national provision that apply at the installation site or cross laminated timber
according to ETA may be used.

The insulation must comply with a European Technical Specification.

Friction forces shall not be considered for the design of the characteristic axial capacity of the screws.

The anchorage of wind suction forces as well as the bending stresses of the battens or the boards, respectively, shall
be considered in design. Additional screws perpendicular to the grain of the rafter (angle € = 90°) may be arranged

if necessary.

The maximum screw spacing is es = 1,75 m.
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Thermal insulation on rafters with parallel inclined screws
Mechanical model

The system of rafter, thermal insulation material on top of rafter and battens parallel to the rafter may be considered
as a beam on elastic foundation. The 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 % defor-
mation, measured according to EN 826 (1), shall be 6(10%) = 0,05 N/mm?. The batten is loaded perpendicular to the
axis by point loads Fy. Further point loads F; are from the shear load of the roof due to dead and snow load, which
are transferred from the screw heads into the battens. The battens or boards, respectively, must have sufficient
strength and stiffness.

batten

heat insulation

vapor barrier
=— roof boarding
— mafter
axis
batten
wind
Waiction
Wiprzssus
dead load and
snowload so
top edge rafter
compression in
heat insulation
tensile force Fz
concentrated compression load
m heat insulation
o

€ angle between screw axis and rafter axis

B roof pitch

€ser screws distance

c Lef penetration length in the rafter

(1) EN 826:1996  Thermal insulating products for building applications - Determination of compression
behaviour
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Design of the battens

The bending stresses are calculated as:
(Fb + Fs) 'Echar

M=
4
where
4-EIl
lenar =characteristic length £, =4
wef ‘K

El = Dbending stiffness of the batten
K = coefficient of subgrade
wer = effective width of the thermal insulation material

F, = point loads perpendicular to the battens

Fs = point loads perpendicular to the battens, load application in the area of the screw heads
The coefficient of subgrade K may be calculated from the modulus of elasticity Ex and the thickness ty; 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 batten or

rafter, respectively. For further calculations, the effective width w.r of the thermal insulation material may be deter-
mined according to:

Wee =W +1t,/2

where
w = minimum width of the batten or rafter, respectively
tmr = thickness of the thermal insulation material
K= h
tHI

The following condition shall be satisfied:
Gm’d = Md < 1
fm,d W fm,d -

For the calculation of the section modulus W the net cross section has to be considered.

The shear stresses shall be calculated according to:
(Fb + Fs)
2

The following condition shall be satisfied:
Ta _L5-Va 1
fv,d A fv,d N

V:

For the calculation of the cross section area the net cross section has to be considered.

Design of the thermal insulation material
The compressive stresses in the thermal insulation material shall be calculated according to:
G LS +E
20 4. W

char

The design value of the compressive stress shall not be greater than 110 % of the compressive stress at 10 % defor-
mation calculated according to EN 826.
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Design of the screws

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

R
— S
T, =
COSE

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 capacity of the screw.

To limit the deformation of the screw head for thermal insulation material thicknesses over 200 mm or with com-
pressive strength below 0,12 N/mm?, respectively, the axial withdrawal capacity of the screws shall be reduced by
the factors k; and ko:

- for screws with partial thread:

0.8 0.8
kg g dely ok ok
Fax,s,Rd :mln{ < k d l 2 (p_kJ ;fhead,d d}21 [p_kj ;ftens,d}
B a

- for screws with full thread:

0.8
Ko faxa"d-Lor Ky Ky (p_kJ

kB Pa
— i 0.8 0,8
Fax,a,Rd =min f d2 pk . kax . fax,d . d . Eef,b . kl . kz pk
max\ Ipeag,a "Gn | — | > m | =
a B Pa
ftens,d
where:
Faxed design value of the load-carrying capacity of axially loaded screws [N]
faxd design value of the axial withdrawal parameter of the threaded part of the screw in the
rafter or batten [N/mm?]
d outer thread diameter of the screw [mm]
Leg point side penetration length of the threaded part of the screw in the rafter, ler> 40 mm
[mm]
Legp length of the threaded part in the batten including the head for tensile force [mm]
Pk characteristic density of the wood-based member [kg/m?]
Pa associated density [kg/m?]
fhead,d design value of the head pull-through parameter of the screw [N/mm?]
dn head diameter [mm]
fiens.d design value of the tensile capacity of the screw [N]
ki min {1; 200/tu}
ko min {1; 610%/0,12}
tm thickness of the thermal insulation material [mm]
G 10% compressive stress of the thermal insulation material under 10 % deformation [N/mm?]

If ki and k» are considered, the deflection of the battens does not need to be considered. Alternatively to the battens,
panels with a minimum thickness of 20 mm from plywood according to EN 636 or an ETA or national provisions
that apply at the installation site, particle board according to EN 312 or an ETA or national provisions that apply at
the installation site, oriented strand board according to EN 300 or an ETA or national provisions that apply at the
installation site and solid wood panels according to EN 13353 or an ETA or national provisions that apply at the
installation site or cross laminated timber according to an ETA may be used.
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Annex D
Definition of angles in LVL
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(b)

wide face
edge face
end grain

o.: angle between load and grain direction (0° < a < 90°)

f: angle between screw axis and the LVL’s wide side (0° < <90°)

€: angle between screw axis and grain direction



