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Translations of this European Technical Assessment in
other languages shall fully correspond to the original
issued 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 written consent of
the issuing Technical Assessment Body. Any partial
reproduction has to be identified as such.
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Il SPECIFIC PART OF THE
EUROPEAN TECHNICAL
ASSESSMENT

1  Technical description of product

Din Ling WBS — Wood Building Screws, WBS VG —
Full Threaded Wood Building Screws, CPS — Chipboard
Screws, WBS TT — Wood Building Screws with Top
Thread, WBS PB — Post Bracket Screws, TS — Terrace
Screws and WBS HiLo — Wood Building Screws with
Double Thread are in the following referred to as Din
Ling screws for general aspects and to the specific type
for specific aspects.

Din Ling screws are screws to be used in timber
structures. They shall be threaded over a part of the
length or over the whole length. The screws shall be
produced from carbon steel wire for nominal diameters
between 3,0 mm and 12,0 mm and from stainless steel
wire for nominal diameters of 4,0 mm to 5,0 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, of Din
Ling screw shall not be less than 3,0 mm and shall not be
greater than 12,0 mm. The overall length of the screws,
L, shall not be less than 16 mm and shall not be greater
than 600 mm. Other dimensions are given in Annex A.

Screw types WBS, WBS VG, CPS, WBS TT and WBS
PB are made from carbon steel and screw type TS is
made from martensitic stainless steel 1.4006.

The ratio of inner thread diameter to outer thread
diameter di1/d ranges from 0,59 to 0, 71.

The screws are threaded over a minimum length L1 of
4-d (i.e. L1 > 4-d).

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

2  Specification of the intended use in
accordance with the applicable
European  Assessment  Document

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

Steel plates and wood-based panels except solid wood
panels, laminated veneer lumber and cross laminated

timber shall only be located on the side of the screw head.

The following wood-based panels may be used:

- Laminated veneer lumber LVL of softwood
according to EN 14374, arrangement of the screws
only perpendicular to the plane of the veneers,

- Plywood according to EN 636 and EN 13986,

- Oriented Strand Board, OSB according to EN 300
and EN 13986,

- Particleboard according to EN 312 and EN 13986,

- Fibreboards according to EN 622-2, EN 622-3 and
EN 13986,

- Cement-bonded particle boards according to EN
634-2 and EN 13986,

- Solid-wood panels according to EN 13353 and EN
13986.

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

Din Ling screws with an outer thread diameter of at
least 6 mm may be used for the fixing of thermal
insulation material on top of rafters or on wood-based
members in vertical fagades. Furthermore, Din Ling
full threaded screws WBS are also used as tensile,
compressive reinforcement perpendicular to the grain

The screws are driven into the wood-based member made
of softwood without pre-drilling or in pre-drilled holes
with a diameter not exceeding the inner thread diameter
di. The screw holes in steel members shall be pre-drilled
with an adequate diameter greater than the outer thread
diameter.

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

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

Countersunk head screws may be used with washers
according to Annex A. After inserting the screws, the
washers shall touch the surface of the wood-based
member completely.

By fastening screws in wood-based members the head of
the screws shall be flush with the surface of the wood
based member. For pan head, wafer head, hex head or hex
wafer head screws the underside of the head shall be flush
with the surface of the wood-based member.
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The screws are intended to be used in timber connections
for which requirements for mechanical resistance and
stability and safety in use in the sense of the Basic Works
Requirements 1 and 4 of Regulation 305/2011 shall be
fulfilled.

The design of the connections shall be based on the
characteristic 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. Regarding environmental
conditions, national provisions at the building site shall
apply considering the environmental conditions.

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

The screws are for use in timber structures subject to
service classes 1, 2 and 3 of Eurocode 5. In service class
1 and 2 the corrosion protection is given according to
EN1995-1-1, or by equivalent measures. In service class
3 the corrosion protection is given according to EN1995-
1-1 or by stainless steel. Section 3.5 of this ETA contains
the corrosion protection for Din Ling screws made from
carbon steel and the material number of the stainless steel.

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

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

The indications given on the working life cannot be
interpreted 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
Screws made of carbon steel
*) except WBS HilLo

**) only WBS HiLo

Screws made of carbon steel, only WBS VG

Screws made of stainless steel

Characteristic yield strength

Insertion moment

Torsional strength

Screws made of carbon steel
*) except WBS HilLo

**) only WBS HiLo

Screws made of carbon steel, only WBS VG

Screws made of stainless steel

See annex A

See section 3.4

No performance assessed
See section 3.4

See section 3.4

Characteristic value fens:

d=3,0mm: 2,5 kN
d=3,5mm: 4,0 kN
d=4,0mm: 5,0 KN* / 4,2 kN**
d=45mm: 5,5 kN
d=5,0 mm: 7,5 kN
d=6,0 mm: 9,5 kN
d=38,0 mm: 19,0 kN
d=10,0 mm: 25,0 kN
d=12,0 mm: 42,0 kN
d=6,0 mm: 12,0 kN
d=28,0 mm: 23,0 kN
d =10,0 mm: 32,0kN
d=4,0 mm: 5,0 kN
d=45mm: 6,0 kKN
d=5,0 mm: 8,0 kN

See section 3.4

Ratio of the characteristic torsional strength to the
mean insertion moment:
ftor,k / Rtor,mean E 1,5

Characteristic value fiork:

d=3,0mm: 1,6 Nm
d=35mm: 2,2 Nm
d=4,0 mm: 3,3 Nm* /2,9 Nm**
d=45mm: 4.3 Nm
d=5,0mm: 5,8 Nm
d=6,0 mm: 9,0 Nm
d=8,0 mm: 24,0 Nm
d =10,0 mm: 40,0 Nm
d=12,0 mm: 68,0 Nm
d=6,0 mm: 10,0 kN
d=8,0 mm: 25,0 kN
d=10,0 mm: 42,0 kN
d=4,0mm: 3,3Nm
d=4,5mm: 4,5 Nm
d=5,0mm: 6,1 Nm



Page 6 of 37 of European Technical Assessment no. ETA-22/0235, issued on 2024-05-14

Characteristic

Assessment of characteristic

3.2

3.3

Insertion moment

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

Safety in case of fire (BWR2)

Reaction to fire

General aspects related to the performance of
the product

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

ftor,k / Rtor,mean 2 115
See annex B

See section 3.4

See section 3.5

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

The screws have been assessed as having
satisfactory durability and serviceability when used
in timber structures using the timber species
described in Eurocode 5 and subject to the
conditions defined by service classes 1, 2 and 3

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

The load-carrying capacities for Din Ling Screws are
applicable to the wood-based materials mentioned in
paragraph 1 even though the term timber has been used
in the following.

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

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

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

Lateral load-carrying capacity

The characteristic lateral load-carrying capacity of Din
Ling screws shall be calculated according to EN 1995-
1-1 (Eurocode 5) using the outer thread diameter d as
the nominal diameter of the screw. The contribution
from the rope effect may be considered.

The characteristic yield moment shall be assumed as:

d=3,0 mm: My =1,6 Nm
d=3,5mm: Myx =2,3Nm
d=4,0 mm: My =3,3Nm
d=4,5mm: My =4,3 Nm
d=5,0 mm: Myk=55Nm
d=6,0 mm: Myx=9,5Nm
d=8,0 mm: My =20,0 Nm
d=10,0 mm: My = 36,0 Nm
d=12,0 mm: My = 58,0 Nm

Screws WBS HiL.o made from carbon steel:
d=4,0mm: Myk=2,2 Nm

Screws WBS VG made from carbon steel:

d=6,0 mm: Myk= 10,0 Nm
d=8,0 mm: Myk= 24,0 Nm
d=10,0 mm: My = 38,0 Nm
Din Ling Screws TS made from stainless steel:

d=4,0 mm: Myk=3,0 Nm
d=45mm: Myk=4,5Nm
d=5,0mm: Myx =5,9 Nm

The embedding strength for screws in non-pre-drilled
holes arranged at an angle between screw axis and grain
direction, 15° < o <90° is:

~0,082:p,-d%°
h,k

- N/mm?
2,5-c0s? a.+5sin’ a [ ]

and accordingly for screws in pre-drilled holes:
foo 0,082 -pké(l—o_,ozl-d) [N/mm?]
’ 2,5-cos“a+sin“ o

Where

pk  characteristic timber density [kg/mq];

d  outer thread diameter [mm];

o angle between screw axis and grain direction;

The embedding strength for screws arranged parallel to
the plane of cross laminated timber, independent of the
angle between screw axis and grain direction, 0° < o <
90°, shall be calculated from:

fh,k = 20'd_0'5 [N/mmz]

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
timber based on the characteristic density of the outer
layer. If relevant, the angle between force and grain
direction of the outer layer should be taken into account.

The direction of the lateral force shall be perpendicular
to the screw axis and parallel to the wide face of the
cross laminated timber.

For laterally loaded screws, the rules for multiple
fastener connections in EN 1995-1-1, 8.3.1.1 (8) shall be
applied.

Bending angle
No performance assessed

Axial withdrawal capacity

The characteristic axial withdrawal capacity of Din Ling
screws at an angle of 15° < a < 90° to the grain in solid
timber, glued laminated timber and cross-laminated
timber members shall be calculated according to EN
1995-1-1 from:

0,8
Fax,(x,Rk = Neg kax 'fax,k -d- Kef (&) [N]

350
Where
Faork Characteristic withdrawal capacity of the
screw at an angle a to the grain [N]
Nef effective number of screws according to
EN 1995-1-1
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Kax Factor, taking into account the angle a
between screw axis and grain direction
kax = 1,0 for 45° < a < 90°

7.
Kax = 0,3+ 0. 50a for 15° < a < 45°
Faxk Characteristic withdrawal parameter

faxk= 12 N/mm?
faxk = 11 N/mm?
faxk = 10 N/mm?

3mm<d<5mm:
6 mm<d<8mm:
d>10 mm:

For screws TS

4mm<d<5mm: faxk = 12 N/mma2

d outer thread diameter [mm)]

Let Penetration length of the threaded part
according to EN 1995-1-1 [mm)]

a Angle between grain and screw axis (o >
15°)

Pk Characteristic density [kg/m?3]

For screws arranged under an angle between screw axis
and grain direction of less than 90°, the minimum
penetration length of the part with the screw tip is:

lef > min (4-d/sina ; 20-d)

For screws penetrating more than one layer of cross
laminated timber, the different layers may be considered
proportionally.

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

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

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

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

Head pull-through capacity

The characteristic head pull-through capacity of Din
Ling self-tapping screw shall be calculated according to
EN 1995-1-1 from:

0,8
P
Fac.a.rk = Net " Fhead ‘dﬁ ES_SKOJ [N]
where:

Faark Characteristic head pull-through capacity
of the connection at an angle o > 30° to

the grain [N]

Nef Effective number of screws according to
EN 1995-1-1:2008

fhead k Characteristic head pull-through parameter
[N/mm?]

dn Diameter of the screw head or the washer
[mm]. Outer diameter of heads or washers
dn > 2,5 - d shall not be taken into account.

Pk Characteristic density [kg/m?3], for wood-
based panels px = 380 kg/m3

Characteristic head pull-through parameter for Din Ling
screw in connections with timber and in connections
with wood-based panels with thicknesses above 20 mm:
fheadx = 9,4 N/mm?

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

fhead,k =8 N/I’T’Im2

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):

fheadk = 8 N/mm? limited to Faxo.rk = 400 N

The head diameter dy 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«rk = 0.

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
capacity is not governing.

Tensile capacity
The characteristic tensile strength fiens  is given in clause
3.1.

For screws used in combination with steel plates, the
tear-off capacity of the screw head including a washer
shall be greater than the tensile capacity of the screw.

Combined laterally and axially loaded screws

For connections subjected to a combination of axial and
lateral load, the following expression should be
satisfied:

Fore )\ (Foga )
[ ax,Ed ) +£ la,Ed J <1
Fax,Rd FIa,Rd
where
Faeda  axial design load of the screw
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Flea  lateral design load of the screw

Faxrd  design load-carrying capacity of an axially
loaded screw

Fiara  design load-carrying capacity of a laterally
loaded screw

Mechanically jointed beams

Full threaded screws WBS VG may be used for
connections in structural members which are composed
of several parts in mechanically jointed beams or
columns.

Compressive capacity

The design compressive capacity Fcgord OF full threaded
screws WBS VG along the length embedded in timber
with an angle between fastener axis and grain direction
of 45° < a < 90° is the minimum of the axial resistance
against pushing-in and the buckling resistance:

Fosora = min {Fax,Rd; Fki,Rd}

0.8 k . N
M1

Where:

1 for &, <0,2

e T1— L1 for i, 0,2

K+ k2 — 22
k =05-[1+0,49- (X, ~0,2) + ]

The relative slenderness ratio shall be calculated from:

Xk _ NpI,k
Nki,k
where
N —n~£-f [N]
plbk — 4 y,k

is the characteristic value for the axial capacity in case
of plastic analysis referred to the inner thread cross-
section.

Characteristic yield strength of screws from carbon
steel:
fyx =850

Characteristic ideal elastic buckling load:
Niix =+/Ch -Es-ls [N]
Elastic foundation of the screw:

¢, =(0,19+0,012-d)-p, (%m,s}

[N/mm?2]

[N/mmZ]

Modulus of elasticity:

Es =210000 [N/mm?]
Second moment of area:
=gt mm?*

I =g 0 [mm?]
faxa design value of the axial withdrawal parameter of

the threaded part of the screw [N/mm?]
di inner thread diameter [mm]

3,83 mm for WBS VG 6,0 mm

5,28 mm for WBS VG 8,0 mm

6,45 mm for WBS VG 10,0 mm
d outer thread diameter [mm]
les  penetration length of the threaded part [mm]
a  angle between screw axis and grain direction
px  Characteristic density [kg/m3]

ym1 partial factor according to EN 1993 or to the
particular national annex

Compression reinforcement
See Annex D

Tensile reinforcement
See Annex E

Shear reinforcement
See Annex F

3.5 Aspects related to the performance of the product

Corrosion protection in service class 1

The Din Ling screws with diameters < 4,0 mm are
produced from carbon wire. Screws made from steel are
electrogalvanised and yellow or blue chromated, brass
plated, browned or nickel plated. The thickness of the
zinc coating is minimum 5 pm. Alternatively, the screws
can be coated with a minimum 4 um zinc-nickel coating.

Partial threaded screws can also be organic coated in
various colours.

Corrosion protection in service class 1 and 2

The Din Ling screws with diameters > 4,0 mm are
produced from carbon wire. Screws made from steel are
electrogalvanised and yellow or blue chromated, brass
plated, browned or nickel plated. The thickness of the
zinc coating is minimum 5 pm. Alternatively, the screws
can be coated with a minimum 4 um zinc-nickel coating.

Partially threaded screws may also be organic coated in
various colours.

Corrosion protection in service class 1, 2 and 3
Din Ling screws TS are made from steel no. 1.4006



Page 10 of 37 of European Technical Assessment no. ETA-22/0235, issued on 2024-05-14

3.6 General aspects related to the intended use of
the product

The screws are manufactured in accordance with the
provisions of the European Technical Assessment using
the automated manufacturing process and laid down in
the technical documentation.

The installation shall be carried out in accordance with
Eurocode 5 or an appropriate national code unless
otherwise is defined in the following. Instructions from
the manufacturer should be considered for installation.

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

The screws may be used for connections in load bearing
timber structures with structural members according to
an associated ETA, if according to the ETA of the
structural member a connection in load bearing timber
structures with screws according to an ETA is allowed.

Furthermore, the screws with diameters between 6 mm
and 12 mm may also be used for the fixing of insulation
on top of rafters or at vertical facades.

A minimum of two screws should be used for
connections in load bearing timber structures.

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

. [ 4-d .
'gef,req = mm{m,zo'd}

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 minimum thickness for following
wood-based panels should be:

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.

If screws with an outer thread diameter d > 8 mm are
used in load bearing timber structures, the structural

solid or glued laminated timber, laminated veneer
lumber and similar glued members must be from spruce,
pine or fir. This does not apply for screws in pre-drilled
holes.

The minimum angle between the screw axis and the
grain direction is o = 15°.

Only the equipment prescribed by DIN LING CORP
shall be used for driving the screws.

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

The screws shall be driven into the wood without pre-
drilling or after pre-drilling with a diameter equal or less
than the inner thread diameter.

The drill hole diameters are:

Outer thread Drill hole diameter [mm]
diameter [mm] Softwood
3,0 2,0
3,5 2,0
4,0 2,5
4,5 2,5
5,0 3,0
6,0 4,0
8,0 5,0
10,0 6,0
12,0 7,0

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

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

For Douglas fir members minimum 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, if the
spacing parallel to the grain and the end distance is at
least 25-d.

Minimum thickness for predrilled structural members 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, t =40 mm for screws with outer thread diameter
d =10 mm and t = 80 mm for screws with outer thread
diameter d = 12 mm. These minimum thickness values
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generally apply for non-predrilled softwood members, if
the spacing parallel to the grain and the end distance is
at least 25-d.

Cross laminated timber:

Unless specified otherwise in the technical specification
(ETA or hEN) of cross laminated timber, minimum
distances and spacing for screws in the wide face of
cross laminated timber members with a minimum
thickness t = 10-d may be taken as (see Annex B):

Spacing a; parallel to the grain ai=4-d
Spacing a; perpendicular to the grain a=25-d
Distance as from centre of the screw-part in
timber to the unloaded end grain ac=6-d
Distance a3 from centre of the screw-part in
timber to the loaded end grain ast=6-d
Distance as from centre of the screw-part in
timber to the unloaded edge ac=25-d
Distance as from centre of the screw-part in
timber to the loaded edge aut=6-d

Unless specified otherwise in the technical specification
(ETA or hEN) of cross laminated timber, minimum
distances and spacing for screws in the edge surface of
cross 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 ai=10-d
Spacing a; perpendicular to the CLT plane  a;=4-d
Distance a3 from centre of the screw-part in

timber to the unloaded end azc=7-d
Distance as; from centre of the screw-part in
timber to the loaded end agt=12-d
Distance a4 from centre of the screw-part in
timber to the unloaded edge asc=3-d
Distance as from centre of the screw-part in
timber to the loaded edge a=6-d

Exclusively axially loaded screws

Minimum distances and spacing for inclined or crossed
full threaded screws WBS d = 6,0 mm and 8,0 mm in
joist-to-header connections arranged under 45° to the
joist’s end grain surface with a minimum joist depth of
18-d may be taken as:

Distance ai,cc from centre of the screw-part in

timber to the unloaded joist end arce=8-d
Distance a,cc from centre of the screw-part in
timber to the unloaded joist edge ace=3-4d

For a crossed screw couple, the minimum spacing
between the crossing screws is a, = 1,5-d.
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4 Assessment and  verification  of
constancy of performance (hereinafter
AVCP) system applied, with reference to
its legal base

4.1 AVCP system

According to the decision 97/176/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
foreseen 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 {_n Cog‘enhagen or)"2024-05-14 by

\ LOTEbe fo~
“ Thomas Bryun
Managing Director, ETA-Danmark
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Annex A
Drawings and material specification of Din Ling screws

A.1 Chipboard Screw - CPS
Self-drilling screw with full or part thread, Carbon Steel

L1
. o
o
All dimensions and tolerances in mm.
Nominal diameter 3,0 3,5 4,0 4,5 5,0 6,0
q min 2,75 3,30 3,75 4,25 4,75 5,80
max 3,00 3,50 4,00 4,50 5,00 6,00
a1 min 1,70 2,00 2,25 2,45 2,70 3,40
max 2,10 2,20 2,50 2,70 3,00 3,70
+1,5mm L<30
L £2.0mm 1>30 16 - 50 18-50 20-70 25-80 25-120 30 - 300
+1 L<
L1 LommL30 -y, g6 14-44 16 - 64 18-74 20-75 24-75
+2,0mm L>30
Hla H2a H3a 5,8 6,8 7,8 8,8 9,8 11,8
H1b H2b H3b | dh<8mm: - - - - - 12,8
dh +0,5mm
- - - - 7,2 -
Ha 8<dh<12mm:
dc +0,6mm _ B B B 48 B
CPS Head Types
Countersunk H1 |Raised CSK H2 Pan H3 Connector H4 | - Under Head Construction: Rips or Pockets
optional
@dh odh - Head Mark: optional
@dh
@dh ‘ - Recess: TX and PZ
—— ] |

: - H4 head shape only for steel-wood joints
ugEERIER =N

CPS Point and Thread Types

- Point Options: sharp point, saw thread, Type 17, saw thread & Type 17
- Thread Cutting Line: optional

- Shank Rips: optional; obligatory for L > 220mm
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A.2a Wood Building Screw - WBS
Self-drilling with full or part thread, Carbon Steel

| g g
L
L
All dimensions and tolerances in mm.
Nominal diameter 3,5 4,0 4,5 5,0 6,0 8,0 10,0 12,0
. min 3,20 3,70 4,20 4,70 5,80 7,60 9,60 11,60
max 3,50 4,00 450 5,00 6,20 8,25 10,25 12,30
0 min 1,90 2,05 2,40 2,80 3,65 5,05 6,20 7,00
max 2,10 2,50 2,90 3,30 4,00 5,50 6,70 7,50
L $1,5mmL30 150 20 | 20-80 | 20-80 | 25-120 | 40-300 | 40-600 | 80-600 | 80-600
+2,0mm L>30
Ly |FemmbSSOl 40 | 16-49 | 18-49 | 20-74 | 24-75 | 32-150 | 40-150 | 50-150
+2,0mm L1>30
H1a 6,8 7.8 8.8 9,8 11,8 14,5 17,5 208
H1b } ; ; ; 128 i 182 R
dh dh<8mm:
Haa| ‘o - - - ; 15,2 21,5 247 289
+0,5mm
H2b - - - ; 15,4 225 254 29,2
AF | H3 | s<dh<i2mm: - - - - 10 12 15 17
H4a +0,6mm _ - - - 15,2 20,4 24,2 28,9
Hab ; ] ; } 15,8 22,0 254 30,0
dh>12mm:
dh | Hs o i - - } 13,4 17,0 21,0 R
H6a - ; i ; 126 17,8 21,0 ;
Héb ; - - - 16,0 18,9 224 R
WBS Head Types
Countersunk H1 Wafer H2 Hex H3 Hex Wafer H4 Pan H5 Flat H6
AF @dh
@dh
@dh i @dh @dh
— e — [ 1] [TTT1

0

i

- Under Head Construction: Rips or Pockets optional
- Head Mark: optional

- Recess: TX

WBS Point and Thread Types

P1

P2

- Point Options: sharp point, saw
thread, Type 17, saw thread & Type

17

- Thread Cutting Line: optional
- Shank Rips: optional; obligatory L >

220mm

- P4 for diameter 6, 8 and 10
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A.2b Wood Building Screw - WBS HiLo
Self-drilling with full or part thread, Carbon Steel

L1

|
Slb \ \) \ ) 3\ _ -
SRR LR LR R RO RS £ =
L
[
All dimensions and tolerances in mm.
Nominal diameter 3,5 4,0 4,5 5,0 6,0 8,0 10,0 12,0
q min - 3,70 4,20 4,70 5,80 7,60 9,60 -
max - 4,00 4,50 5,00 6,20 8,25 10,25 -
d1 min - 2,05 2,40 2,80 3,65 5,05 6,20 -
max - 2,50 2,90 3,30 4,00 5,50 6,70 -
L £1,5mm L<30 - 20-80 | 20-80 | 25-120 | 40-300 | 40-600 | 80-600 ;
+2,0mm L>30
L1 *1,5mm L1<30 - 16 - 45 18 -50 20-60 24-75 32-100 40-120 -
+2,0mm L1>30
Hla - 7,8 8,8 9,8 11,8 14,5 17,5 -
Hilb - - - - 12,8 - 18,2 -
dh dh<8mm:
H2a 105 - - - - 15,2 21,5 24,7 -
+0,5mm
H2b - - - - 15,4 22,5 25,4 -
AF | H3 | 8<dh<12mm: - - - - 10 12 15 -
H4a +0,6mm - - - - 15,2 20,4 24,2 -
Hab - - - - 158 22,0 25,4 -
dh>12mm:
dh | H5 5% - - - - 13,4 17,0 21,0 -
H6a - - - - 12,6 17,8 21,0 -
Héb - - - - 16,0 18,9 22,4 -
WBS HilLo Head Types
Countersunk H1 Wafer H2 Hex H3 Hex Wafer H4 Pan H5 Flat H6
@dh
@dh
@dh ' @dh @dh
_on | e T [T T
4 L WY O
\

- Under Head Construction: Rips or Pockets optional
- Head Mark: optional

- Recess: TX
WBS HilLo Point and Thread Types
P1 - Point Options: sharp point, saw thread, Type 17, saw thread & Type 17

- Thread Cutting Line: optional
- Shank Rips: optional; obligatory L > 220mm
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A.3 Wood Building Screw Top Thread - WBS TT
Self-drilling with top thread, Carbon Steel

ad

All dimensions and tolerances in mm.

Nominal diameter 8 8
min 8,30 Hla 14,5
d
max 8,60 dh H2a 21,5
d1 min 5,40 H2b 22,5
max 5,70 AF H3 12
dh>12mm:
L £2,0mm 160 - 600 H4a 5% 20,4
L1 +2,0mm 82 dh Hab 22,0
H5 17,0
L2 £2,0mm 61 Héa 17,8
Héb 18,9
WBS TT Head Types
Countersunk H1 | Wafer H2 Hex H3 Hex Wafer H4 | Pan H5 Flat H6
AF @dh
@dh
@dh t @dh ddh
o, — ER| [T 1]

AR i B e

- Under Head Construction: Rips or Pockets optional
- Head Mark: optional

- Recess: TX
WBS TT Point and Thread Types
P1 P2 P3 P4 - Point Options: sharp point, saw
thread, Type 17, saw thread & Type
17

- Thread Cutting Line: optional
- Shank Rips: optional; obligatory L >
220mm
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A.4 Wood Building Screw Post Brackets - WBS PB
Self-drilling with full or part thread, Carbon Steel

L1

L)

ST TR R R T s, i
||I-§\§l\\\\\\\\\\\\\\\\\\\\\\mn 13 13
. L
All dimensions and tolerances in mm.
Nominal diameter 8 10 8 10
d min 7,60 9,60 Hla 14,5 17,5
max 8,25 10,25 Hib - 18,2
d1 min 5,05 6,20 H2a 21,5 24,7
max 5,50 6,70 H2b 22,5 25,4
dh Haa | 4R2mm: 04 24,2
L +2,0mm 40 - 60 50 - 60 Hab +5% 22'0 25’4
+1,5mm L1<30 H5 17,0 21,0
L1 +2,0mm L1>30 32-52 40-52 H6a 17.8 21.0
AF H3 12 15 Heb 18,9 22,4
WBS PB Head Types
Countersunk H1 | Wafer H2 | Hex H3 | Hex Wafer H4 | Pan H5 | Flat H6
AF @dh
@dh

-0

Under Head Construction: Rips or Pockets optional

Head Mark: optional
Recess: TX

WBS PB Point and Thread Types

P1

P2

- Point Options: sharp point, saw
thread, Type 17, saw thread & Type
17

- Thread Cutting Line: optional

- Shank Rips: obligatory
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A.5 Wood Building Screw Full Thread - WBS VG

Self-drilling with full thread, Carbon Steel

0 O

JEEEERERERR RN

@d

All dimensions and tolerances in mm.

Nominal diameter 6,0 8,0 10,0
q min 5,80 7,60 9,60
max 6,20 8,25 10,25
a1 min 3,65 5,05 6,20
max 4,00 5,50 6,70
L +2,0mm 40 - 300 40 - 600 80 - 600
Hla 11,8 14,5 17,5
H1lb 12,8 - 18,2
dh dh<8mm:
H2a + 15,2 21,5 24,7
+0,5mm
H2b 154 22,5 25,4
AF | H3 | 8<dh<12mm: 10 12 15
H4a 0,6mm 15,2 20,4 24,2
Hab 15,8 22,0 25,4
dh>12mm:
dh | H5 iy 7,5 10,5 12,5
H6a 12,6 17,8 21,0
H6b 16,0 18,9 22,4
WBS VG Head Types
Countersunk H1 Wafer H2 | Hex H3 | Hex Wafer H4 | Cylinder H5 | Flat H6
AF @dh
@dh
@dh f @dh @dh
e =N T [T Tl .

i

- Under Head Construction: Rips or Pockets optional

- Head Mark: optional
- Recess: TX

WBS VG Point and Thread Types

P1

P2

P4

- Point Options: sharp point, saw

thread, Type 17, saw thread & Type

17

- Thread Cutting Line: optional
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A.6 Terrace Screw - TS
Self-drilling with full or part thread, Stainless Steel

L1
=
B 8¢ ®
g L -
All dimensions and tolerances in mm.
Nominal diameter (d) 4,0 4,5 5,0
d min 3,90 4,30 4,70
max 4,10 4,60 5,10
d1 min 2,40 2,60 3,00
max 2,60 2,80 3,45
+1,5mm L<30
L +2,0mm L>30 30-140 30-140 30- 140
+1,5mm L<30
L1 +2,0mm L>30 18-70 18-70 18- 70
Hla dh<8mm: 6,0 6,5 7,2
+0,5mm
dh H1lb R 75 82
8<dh<12mm:
H2 +H3 |  *06mm 6,3 7,8 8,8
TS Head Types
Cylinder H1 | Trim H2 | Raised Trim H3 | - Under Head Construction: Rips or Pockets optional
- Head Mark: optional
60° 60° - Recess: TX
@dh
@dh @dh
el

TS Point and Thread Types

- Point Options: sharp, saw thread, Type 17, saw thread & Type 17
- Thread Cutting Line: optional
- Shank Rips: obligatory
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A.7 Washer
Carbon Steel

S

——

.. d2

e

WSH1 WSH2
All dimensions and tolerances in mm.
Nominal screw diameter (d) 6 8 10 12
d1 WSH1 i <Bmrm: £0.5mmm 19,5 25,0 32,0 -
WSH2 - Y 22,0 28,0 33,0 42,0

8<dn <12mm: +0,6mm

a2 WSH1 dn>12mm: +5% 8,0 8,5 11,0 -

WSH2 6,5 8,5 10,5 12,5
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Annex B
Minimum distances and spacing

Axially loaded screws - Single configuration

shear force
-

:

|

|

B a4 ca |

|

|

1

|

I

:

\ |

I !
Ay ca ' |

N W —1 |

B a, :
\ |

—H — |

Y dz, ca 4 7
i |

|

S = centroid of the part of the screw in the timber

aa>7-d
a>5-d
arcc>10-d
acc>4-d

Minimum distances and spacing see also 3.6
Minimum timber thickness t =12 - d, see also 3.6
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Axially loaded screws - Crosswise configuration
Use example of WBS VG screws

a
|
| |
X |
sz’ \\s’« (4;’/ \\\w-x |
shear force 2 & 2 & |
- ase &5 se &5 |
vl %L |
T o ]
- S & .S S & %8S l
\\ﬂi 3 \\& q!{// :
Q166 & % & % |
’ |
|
|
|
|
|
CBHe
® ®
B >1,5d . "
o0

S = centroid of the part of the screw in the timber

ar>7-d
a>5-d
aice>10-d
cc>4-d

Minimum distances and spacing see also 3.6
Minimum timber thickness t =12 - d, see also 3.6
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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 specification

(ETA or hEN) for the cross laminated timber:
e U B
. } 2 R S e 1o

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

Gac G G Q3 CQ3c, G O T3,
g P T T Z b A f
“ ’*O
— d —
P HQw“‘f/’#¢~ ez e 4.c Z L. il X .c
. ‘ I a, : : : . Q;
s *F‘* i G WA ETY R
F Yac Car
F
v

For screws in the edge surface, a; and as are parallel to the CLT plane face, a; and a4 perpendicular to CLT plane face.

Table B1: Minimum spacing, end and edge distances of screws in the plane or edge surfaces of cross laminated timber

ai ast asc a2 aa t dac
Plane surface (see Figure 1) 4.d 6-d 6-d 25-d 6-d 25-d
Edge surface (see Figure 2) 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

Din Ling self-tapping screw with an outer thread diameter of at least 6 mm may be used for the fixing of thermal
insulation material on top of rafters.

The thickness of the insulation shall not exceed 300 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 o 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, 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. The minimum thickness t and the
minimum width b of the battens is given as follows:

Screws d < 8,0 mm: Dmin =50 mm  tmin =30 mm
Screws d = 10 mm: bmin = 60 mm tmin = 40 mm
Screws d =12 mm: Bmin =100 MM tmin = 80 mm

The insulation must comply with an hEN or ETA. The thermal insulation material shall be applicable as insulation on
top of rafters according to national provisions that apply at the installation site.

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 o = 90°) may be arranged if

necessary.

The maximum screw spacing is es = 1,75 m.
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Thermal insulation material on rafters with parallel inclined screws and thermal insulation material in
compression

Mechanical model

The system of rafter, thermal insulation 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 on top of the rafter the elastic
foundation. The minimum compression stress of the thermal insulation at 10 % deformation, measured according to
EN 826%, shall be 6(10%) = 0,05 N/mm2. The batten is loaded perpendicular to the axis by point loads Fy. Further point
loads Fs are from the shear load of the roof due to dead and snow load, which are transferred from the screw heads into
the battens.

Rafter
Roof boards

Vapour barrier
Thermal insulation
Batten

Screw

s W =

Y
axis batten 3\

. rd
W suction A

y A5 AN
. N \\\\ - /(K \\}\\? b

wind

w pressure

_\\\\ Pt \\b>
NP
dead load and snmow load s, \* ,_({‘ .

A ‘" top edge rafter
\J‘ 7 x\\ >
[ /}}
'.zﬂfﬁg“jyzf/’
,a//f?\\ \b_ compression in
ei/’3”4§‘» thermal insulation
A
e | screw axis
6. e tensile force F,
s o
o ~
/ . ///_/ g
f 5‘ij //4\3 concentrated
ol | A - compression load in o = angle between screw axis and rafter axis
‘ \V,/ thermal insulation
Y ) .
LT f = roof pitch
e:= screws distance

Ler,-= penetration length in the rafter

1 EN 826 Thermal insulating products for building applications - Determination of compression behaviour
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Design of the battens
The bending stresses are calculated as:

M = (Fb + Fs) 'fchar
4

Where
4.El
-K

=4

gchar W
lenar = Characteristic length of
El = bending stiffness of the batten
K = coefficient of subgrade
Wes = effective width of the thermal insulation
Fo = 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 Ew and the thickness tw; of the thermal
insulation if the effective width wer of the thermal insulation under compression is known. Due to the load extension in
the thermal insulation the effective width wer is greater than the width of the batten or rafter, respectively. For further
calculations, the effective width wer of the thermal insulation may be determined according to:

We =W+t /2
where

w = minimum width of the batten or rafter, respectively
thi = thickness of the thermal insulation

_En
tHI
The following condition shall be satisfied:
Oms __ My 4
f W-f 4

m,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:

v_(F+F)

2

The following condition shall be satisfied:

Ta L5 Va g

fv,d A- fv,d
For the calculation of the cross section area the net cross section has to be considered.

Design of the thermal insulation
The compressive stresses in the thermal insulation shall be calculated according to:
15-F +FK
c=—""b""s
2 Echar "W
The design value of the compressive stress shall not be greater than 110 % of the compressive stress at 10 %
deformation calculated according to EN 826.

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:
T. = Rs
cosa
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.
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To limit the deformation of the screw head for Thermal insulation material thicknesses over 200 mm or with compressive
strength below 0,12 N/mm?, respectively, the axial withdrawal capacity of the screws shall be reduced by the factors ki
and kz:

0.8 0.8
Faxard = Min {kax a4 Lor Ky ka (25) s freaga - d7 - () ;ftens,d} for WBS and CPS

0,8
kax ' fax,d d- ﬁef ' k1 ' k2 ' (%)

F = min 08 % for WBS TT and WBS VG
axaRd max{fhead,d : dlzl; Kax - fax,d -d- Eef} : (p_k)

350
ftens,d
Where:

faxd design value of the axial withdrawal parameter of the threaded part of the screw
Kax Factor, taking into account the angle o between screw axis and grain direction

kax = 1,0 for 45° < a < 90°

Kax = 0,3+ 2% for 15° < o < 45°

45

Lef Point side penetration length of the threaded part of the screw in the batten or rafter, for rafters

|ef > 40 mm
a Angle between grain and screw axis (o > 30°)
Pk characteristic density of the wood-based member [kg/m?]
fhead,a design value of the head pull-through capacity of the screw
dn head diameter
fiens.d design tensile capacity of the screw
k1 min {1; 200/tH|}
ka2 min {1; Glo%/o,lz}
thi thickness of the heat insulation [mm]
G 10% compressive stress of the heat insulation 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 22 mm from plywood according to EN 636, particle board according to EN 312,
oriented strand board according to EN 300 or European Technical Approval and solid wood panels according to EN
13353 or cross laminated timber may be used.
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Thermal insulation material on rafters with alternatively inclined screws WBS VG or WBS TT and thermal
insulation material without compression

0°-a,=0° to 60°

Rafter

Roof boards

Vapour barrier

Thermal insulation

Batten

. Screw loaded in compression
. Screw loaded in tension

SN DO W =

T [ T T q

l
AN 7< Kor counter batten

Mechanical model

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

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 .

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

The batten is considered as a continuous beam with a constant span ¢ = A + B. The battens or boards, respectively,
must have sufficient strength and stiffness.

The compressive screws constitute the supports of the continuous beam while the tensile screws transfer
concentrated loads perpendicular to the batten axis.

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

Compressive screw: Foea =(A+B) (

g, -sina, +q, -cosa.,
sin(oy +0,)
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Tensile screw: Feo=(A+B)- CIu'S'.notl—qL-COSocl
' sin(oy +0.,)

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

-sina, -Sina, — @, -coSa, -Sina
Fzs,Edz(AJFB)‘[q“ 1 2—4 1 2J

sin(oy +a,)
where:
qu constant line load parallel to batten
gL constant line load perpendicular to batten
o angle between compressive screw axis and grain direction
o2 angle between tensile screw axis and grain direction

A positive value for Fzs means a load towards the rafter, a negative value a load away from the rafter.

Design of the screws
The load-carrying capacity of the screws shall be calculated as follows:

Screws loaded in tension:

N 0.8 0 0'8f
Facos = MiN- ke - d-d-ﬂfb-[ﬂj oty (_]
et {ax O R8s ) T T T 350) Ty,

Screws loaded in compression:

08 08 N
Fax,a,Rd = min{kax 'fax,d -d 'Eef,b pr_k] ;kax 'fax,d 'd-fef,r (pr_kj ;—c plk}

350 350 v
where:

Fax.o.Rd design value of the load-carrying capacity of the screw [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]

Let penetration length of the threaded part of the screw in the batten including the head for tensile
and excluding the head for compressive force [mm]

Loty penetration length of the threaded part of the screw in the rafter, les > 40 mm [mm]

Pbk characteristic density of the batten [kg/m?]

Prk characteristic density of the rafter [kg/m3]

a angle a1 or o, between screw axis and grain direction, 30° < a1 <90°, 30° < ap <90°

fiens.d design value of the tensile capacity of the screw [N]

M1, YM2 partial factor according to EN 1993 or to the particular national annex
ke - Npix  buckling capacity of the screw [N]
Kax see Section 3.4 axial withdrawal capacity [-]
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Buckling capacity of the screw

Free WBS VG WBSTT
screw | 6,0 mm 8,0mm | 10,0 mm 8 mm
Iength LG Npl,k LG Npl,k Ke - Npl,k Ke - Npl,k
[mm] [kN] [KN] [kN] [kN]
<100 1,26 4,20 8,67 6,42

120 0,95 3,23 6,77 5,03

140 0,75 2,565 5,40 4,02

160 0,60 2,06 4,40 3,28

180 0,49 1,70 3,65 2,72

200 0,41 1,43 3,07 2,29

220 0,35 1,21 2,63 1,95

240 1,04 2,26 1,69

260 0,91 1,97 1,47

280 0,79 1,73 1,29

300 0,70 1,53 1,14

320 0,63 1,37 1,02

340 0,56 1,23 0,92

360 0,51 1,11 0,83

380 0,46 1,00 0,75

400 0,42 0,91 0,68

420 0,38 0,84 0,62

where

free screw length =ty /sino [mm] (o= oy Or o)
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Annex D
Compression reinforcement

WBS VG screws with diameters 6,0 mm, 8,0 mm or 10,0 mm may be used for reinforcement of timber members with
compression stresses at an angle a to the grain of 45° < a < 90°. The compression force must be evenly distributed over

all screws.

Reinforced end-bearing Reinforced centre-bearing

— ,load distribution — (load distribution
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The design load-carrying capacity for a reinforced contact area with screws with a full thread at an angle a to the grain
of 45° < o < 90° shall be calculated from:

E  —min Keoo B ler1Foooa TN Fgora
90,Rd =
B'Eef,z 'fc,90,d

Where:
Feora  design load-carrying capacity of reinforced contact area [N]
keoo  factor for compression perpendicular to the grain according to EN 1995-1-1, 6.1.5
B bearing width [mm]
H component height [mm]
tern  effective length of contact area according to EN 1995-1-1, 6.1.5 [mm]
feooa  design compressive strength perpendicular to the grain [N/mm?]
n number of reinforcement fasteners, n = ng - ngg
No number of reinforcement fasteners arranged in a row parallel to the grain
Ngo number of reinforcement fasteners arranged in a row perpendicular to the grain
ler2  effective distribution length in the plane of the fastener tips [mm]

lesa =2+ Les+ (No - 1) - a1 for reinforced centre-bearings )
let2 = /Let+ (No- 1) - a1+ min (Ler;, arc) for reinforced end-bearings
Let point side penetration length [mm]

a1 spacing parallel to grain [mm]

aice  end grain distance of the centre of the screw-part in timber [mm]
Fcoora design compressive capacity [N]
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An appropriate steel plate as intermediate layer between timber member and support has to be installed, provided that
the support itself is not made of steel. The screws have to be driven into the timber member flush with the surface to

provide both direct contact with the steel plate and direct contact between steel plate and timber. The screws must have
a countersunk, pan or flat head.

Reinforcing screws for wood-based panels are not covered by this European Technical Assessment.
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Annex E
Tensile reinforcement perpendicular to grain

Timber members loaded by a connection force perpendicular to the grain

Unless specified otherwise in national provisions that apply at the installation site, 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-a2+2«oc3}-F90’d

<1
I:ax,Rd
Where
Food Design value of the force component perpendicular to the grain in N,
o =a/H
H = member depth in mm

Faxrd Minimum of the design values of the withdrawal capacity and the tensile capacity of the reinforcing screws where
et is the smaller value of the penetration depth below or above the potential crack in N
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Notched beam supports

Unless specified otherwise in national provisions that apply at the installation site, the axial capacity of a reinforcement
of a notched beam support shall fulfil the following condition:

13V, | 3 (1-0) -2-(1-0)’ |

<1
Fax,Rd
Where
Vq  Design value of the shear force in N,
o = H/he
H = member depth in mm

Faxra Minimum of the design values of the withdrawal capacity and the tensile capacity of the reinforcing screws where
Ler is the smaller value of the penetration depth below or above the potential crack in N

potential crack,

J:a
I

L
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Beams with holes

Unless specified otherwise in national provisions that apply at the installation site, the axial capacity of a reinforcement
of a hole in a beam shall fulfil the following condition:

Fveth
t,V,d t,M,d <1

Fax,Rd

Where
Fiva Design value of the force perpendicular to the grain due to shear force in N:

V,-h ha
Fiva= ‘ d'{g__d}

4-H H?
Vq  Design value of the member shear force at the hole end in N,
H = member depth in mm
has = hole depth for rectangular holes in mm
ha =70 % of hole diameter for circular holes in mm
Fima  Design value of the force perpendicular to the grain due to bending moment in N:
F.maq=0,008- My
Mgy  Design value of the member bending moment at the hole end in Nm,
hr  =min (hw; hw) for rectangular holes in mm
h, =min (hy; hn) + 0,15-hg for circular holes in mm

Faxra Minimum of the design values of the withdrawal capacity and the tensile capacity of the reinforcing screws where
Ler is the smaller value of the penetration depth below or above the potential crack in N.
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Annex F
Shear reinforcement

Unless specified otherwise in national provisions that apply at the installation site, the shear stress in reinforced areas of
timber members with a stress component parallel to the grain shall fulfil the following condition:

f, 4k
g < v,d T
MH
Where: 14 is the design shear stress disregarding the reinforcement [N/mm?];
fua is the design shear strength [N/mm?];

k., =1-0,46-0gy4 —0,052 G54

o4 IS the design stress perpendicular to the grain (negative value for compression) [N/mm?Z];
S T

¢ J2-ba,

E _\/E'(l_nH)'Vd e
ax,d H

B G-b
nH_ 1

G-b+
2\/5( 6 A j

n-d-H-k, EAg

Vg is the design shear force [N];

G is the shear modulus of the timber member, G = 650 N/mm?,

b is the width of the timber member in mm,

d is the outer thread diameter in mm,

H is the depth of the timber member in mm,

Kax is the connection stiffness between screw d and timber member in N/mms3,
kax = 12,5 N/mm3 for WBS VG screws d = 8,0 mm,

ai is the spacing parallel to the grain of the screws arranged in one row in mm,
EAs s the axial stiffness of one screw [N],
2
EA, =5 ™% 16500042
d; is the inner thread diameter of the screw in mm,

5,28 mm for screw WBS VG 8,0 mm.

The axial capacity of a threaded screw shall fulfil the following condition:
F

ax,d

- =
F ,Rd r-]r

ax

Where:
Faxre  Minimum of the design values of the withdrawal capacity and the tensile capacity of the reinforcing
screws [N]. The effective penetration length is 50 % of the threaded length.
ny Number of screw rows. Multiple screw rows should be arranged evenly and symmetrically over the
width of the timber.

A minimum of four screws in a row are required in each reinforced area. Outside reinforced areas (shaded area in Figure
F.1) the shear design shall fulfil the conditions for unreinforced members.
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Figure F.1: Timber member with shear reinforcement; shaded areas: reinforced areas with screws
arranged under 45°




