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I  SPECIFIC PART OF THE
EUROPEAN TECHNICAL
ASSESSMENT

1  Technical description of product and in-
tended use

Technical description of the product
HECO-TOPIX-plus with and without MagicClose (al-
ternatively named HTP or HT-plus) and HECO-TOPIX-
plus-T (alternatively named HTP-T or HT-plus-T) self-
tapping screws are self-tapping screws made from spe-
cial carbon steel or stainless steel. HECO-TOPIX- plus-
CC (alternatively named HTP-CC or HT-plus-CC) self-
tapping screws are self-tapping screws made from spe-
cial carbon steel. The screws from special carbon steel
are hardened. The screws made from stainless steel are
not hardened.

The washers are made from carbon or stainless steel.
The dimensions of the washers are given in Annex A.

Geometry and Material

The nominal diameter (outer thread diameter), d, of the
self-tapping screws is not less than 3,5 mm and is not
greater than 10,0 mm. The overall length of the screws,
L, is not less than 20 mm and is not greater than 640 mm.
Other dimensions are given in Annex A.

The ratio of inner thread diameter to outer thread diam-
eter di/d ranges from 0,60 to 0, 68.

The screws are threaded over a minimum length I, of 4-d
(i.e. 1g > 4-d).

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

2 Specification of the intended use in ac-
cordance with the applicable EAD

The screws are used for connections in load bearing tim-
ber structures between members of solid timber (soft-
wood), glued laminated timber (softwood), cross-lami-
nated timber (softwood), and laminated veneer lumber
(softwood), similar glued members, wood-based panels
or steel. The screws without MagicClose are also used for
connections in load bearing members of solid timber
(hardwood), glued laminated timber (hardwood) or lami-
nated veneer lumber (hardwood), LVL (softwood)
flanges of I-beams according to European Technical As-
sessments on the basis of ETAG 011.

Steel plates and wood-based panels except solid wood
panels, laminated veneer lumber, CLT, particleboard and
Oriented Strand Board, shall only be fixed on the side of
the screw head.

The following wood-based panels may be used:

- Plywood according to EN 636 and EN 13986 or
ETA or national provisions that apply at the instal-
lation site

- Oriented Strand Board, OSB according to EN 300
and EN 13986 or ETA or national provisions that
apply at the installation site

- Particleboard according to EN 312 and EN 13986
or ETA or national provisions that apply at the in-
stallation site

- Fibreboard according to EN 622-2, EN 622-3 and
EN 13986 or ETA (minimum density 650 kg/m?)
or national provisions that apply at the installation
site

- Cement-bonded particle boards according to EN
634-2 and EN 13986 or ETA or national provisions
that apply at the installation site

- Solid-wood panels according to EN 13353 and EN
13986 or ETA or national provisions that apply at
the installation site

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

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 Basic Works
Requirements 1 and 4 of Regulation 305/2011 (EU) shall
be fulfilled.

The design of the connections shall be based on the char-
acteristic load-carrying capacities of the screws. The de-
sign capacities shall be derived from the characteristic ca-
pacities 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 scope of the screws regarding resistance to corro-
sion shall be defined according to national provisions
that apply at the installation site considering environ-
mental conditions. The corrosion protection of the
HECO screws is specified in Section 3.10.

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 in-
terpreted as a guarantee given by the producer or As-
sessment Body, but are to be regarded only as a means
for choosing the right products in relation to the ex-
pected 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

31 Mechanical resistance and stability*) (BWR1)

Tensile strength Characteristic value fiensk:
Screws made of carbon steel “HECO-TOPIX-plus” d=3,5mm: 3,8 kKN
without MagicClose d=4,0 mm: 4,7 kN
d=4,5mm: 6,4 kN
d=5,0 mm: 7,9 kKN
d=6,0 mm: 11,3 kN
d = 8,0 mm: 20,0 kN
d=10,0 mm: 30,0 kN
Screws made of carbon steel “HECO-TOPIX-plus” d=3,5mm: 3,4 kN
with MagicClose d=4,0 mm: 4.4 kN
d=4,5mm: 5,6 kKN
d=5,0 mm: 7,9 kKN
d=6,0 mm: 11,3 kN
Screws made of carbon steel “HECO-TOPIX- d=6,0/6,5 mm: 10,0 kN
plus-CC” d=18,0/8,5 mm: 18,0 kN
Screws made of carbon steel “HECO-TOPIX- d= 8,0 mm: 20,0 kN
plus-T” d=10,0 mm: 25,0 kKN
Screws made of stainless steel “HECO-TOPIX-plus” d= 3,5 mm: 2,9 kN
without MagicClose d=4,0 mm: 3,8 kN
d=4,5mm: 4,8 kN
d=5,0 mm: 5,9 kN
d=6,0 mm: 7,5 kKN
d= 8,0 mm: 15,0 kN
d=10,0 mm: 22,0 kN
Screws made of stainless steel “HECO-TOPIX-plus” d=3,5 mm: 3,4 kN
with MagicClose d=4,0 mm: 4.4 kKN
d=4,5mm: 5,3 kN
d=5,0 mm: 7,4 KN
d=6,0 mm: 10,0 kN
Screws made of stainless steel “HECO-TOPIX-T” d=8.0mm: 14.0 kKN
d=10,0 mm: 22,0 kN
Insertion moment Ratio of the characteristic torsional strength to the

mean insertion moment:
ftor,k / Rtor,mean Z 1,5

Torsional strength Characteristic value fiorx:

d=3,5mm: 2,2 Nm
Screws made of carbon steel “HECO-TOPIX-plus” d=4,0mm: 2.9Nm
without MagicClose d=4,5mm: 4,5 Nm
d=15,0 mm: 6,5 Nm
d=6,0 mm: 11,0 Nm
d=8,0 mm: 25,0 Nm

d=10,0 mm: 42,0 Nm
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Characteristic

Assessment of characteristic

3.2

3.7

3.8

Screws made of carbon steel “HECO-TOPIX-plus”
with MagicClose

Screws made of carbon steel “HECO-TOPIX-
plus-CC”

Screws made of carbon steel “HECO-TOPIX-
plus-T”

Screws made of stainless steel “HECO-TOPIX-plus”
without MagicClose

Screws made of stainless steel “HECO-TOPIX-plus”
with MagicClose

Screws made of stainless steel “HECO-TOPIX-
plus-T”
Safety in case of fire (BWR2)

Reaction to fire

Sustainable use of natural resources (BWR?7)

General aspects related to the performance of
the product

d=3,5mm: 2,1 Nm
d=4,0 mm: 2,9 Nm
d=4,5 mm: 4,5 Nm
d=15,0 mm: 6,2 Nm
d=6,0 mm: 11,0 Nm
d=6,0/6,5 mm: 10,0 Nm
d=8,0/8,5 mm: 23,0 Nm
d=8,0 mm: 24,0 Nm
d=10,0 mm: 42,0 Nm
d=3,5mm: 1,8 Nm
d=4,0 mm: 2,7 Nm
d=4,5 mm: 4,1 Nm
d=5,0 mm: 6,0 Nm
d=6,0 mm: 8,0 Nm
d=8,0 mm: 19,0 Nm
d=10,0 mm: 35,0 Nm
d=3,5mm: 1,8 Nm
d=4,0 mm: 2,7 Nm
d=4,5 mm: 4,1 Nm
d=5,0 mm: 6,0 Nm
d=6,0 mm: 8,0 Nm
d= 8,0 mm: 18,0 Nm
d=10,0 mm: 37,0 Nm

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

No Performance assessed

The screws have been assessed as having satisfac-
tory durability and serviceability when used in tim-
ber 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 3.9 — 3.12.
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3.9 Mechanical resistance and stability

The load-carrying capacities for HECO screws are ap-
plicable to the wood-based materials mentioned in par-
agraph 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 HECO
screws should be used for designs in accordance with
Eurocode 5 or an appropriate national code.

The minimum penetration length of the threaded part
of the screw l¢r shall be:

4.d
ler = min ={ sina
20-d
where
d outer thread diameter
o angle between screw axis and grain direction.

For the fixing of rafters, point side penetration must be
at least 40 mm, /cr> 40 mm.

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

European Technical Assessments for structural mem-
bers or wood-based panels must be considered where ap-
plicable.

Lateral load-carrying capacity

The characteristic lateral load-carrying capacity of
HECO screws shall be calculated according to EN 1995-
1-1:2008 (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:

HECO-TOPIX-plus, HECO-TOPIX-plus-CC and
HECO-TOPIX-plus-T from carbon steel

d=3,5mm: My =2,3 Nm
d=4,0 mm: My =2,8 Nm
d=4,5mm: M, =4,5 Nm
d=5,0 mm: My =5,9 Nm
d=6,0/6,5 mm: Myx=9,5 Nm
d=8,0/8,5 mm: M, =20,0 Nm
d=10,0 mm: Myx=36,0 Nm

HECO-TOPIX-plus screws without MagicClose from
stainless steel

d=3,5mm: My =1,9 Nm
d=4,0 mm: My =2,8 Nm
d=4,5mm: My =3,4 Nm
d=5,0 mm: M, =4,4 Nm
d=6,0 mm: My =7,1 Nm
d= 8,0 mm: My =17,0 Nm
d=10,0 mm: Myx=30,0 Nm

HECO-TOPIX-plus screws with MagicClose from
stainless steel

d=3,5mm: Myx=1,9 Nm
d=4,0 mm: My =2,8 Nm
d=4,5mm: My =3,7 Nm
d=5,0 mm: Myx=4,9 Nm
d=6,0 mm: Myx=7,9 Nm

HECO-TOPIX-plus-T from stainless steel

d=8,0 mm: My = 15,0 Nm
d=10,0 mm: My =27,0 Nm

The embedding strength for the screws in timber mem-
bers or in wood-based panels shall be taken from EN
1995-1-1 or from national provisions that apply at the
installation site unless otherwise specified in the follow-
ing.

The embedding strength for screws in non-pre-drilled
holes in softwood or in ash, beech or oak hardwood ar-
ranged at an angle between screw axis and grain direc-
tion, 0° < a < 90° is:

0,082-p, -d*?

f,, = N/mm?
ok 2,5-cos” o+ sin’ o [ ]

and accordingly for screws in pre-drilled holes:
_0,082-p, -(1-0,01-d) [N/mm?]

fh,k =

2,5-cos’ a+sin’ o

Where

px characteristic timber density [kg/m?], with a maxi-
mum characteristic density of 590 kg/m* for ash,
beech or oak hardwood;

d  outer thread diameter [mm];

o angle between screw axis and grain direction;

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

fi =20-d7"7 [N/mm?]

unless otherwise specified in the technical specification
(ETA or hEN) for the cross laminated timber.
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Where
d  outer thread diameter [mm)]

The Equation is only valid for softwood layers. The pro-
visions in the European Technical Assessment or in na-
tional provisions of the cross laminated timber apply.

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. Where applicable, the angle between force and
grain direction of the outer layer shall be taken into ac-
count. The direction of the lateral force shall be perpen-
dicular to the screw axis and parallel to the wide face of
the cross laminated timber.

The embedding strength for screws in non-pre-drilled
holes in softwood LVL arranged at an angle between
screw axis and grain direction, 0° < o < 90° is:
0,082-p, -d™?
fh,k = 2 ) 2 .2
(2,5-cos oL +sin oc)(l,S-cos B+sin B)

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

[N/mm?]

0,082-p, -(1-0,01-d)
(2,5~0052 o +sin? oc)(l,S -cos’ B +sin? B)
Where
px characteristic timber density [kg/m?],

Pk < 500 kg/m?;
d  outer thread diameter [mm];
angle between screw axis and grain direction;

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

[N/mm?]

fh,k =

The embedding strength for screws in pre-drilled or non-
pre-drilled holes in Beech LVL according to EN 14374
or in GL75 according to ETA-14/0354 is:

0,082-p, -d” "
2,5-cos” au+sin o) -k, kg

i = ( [N/mm?]

Where

px characteristic density [kg/m?];

d  outer thread diameter [mm];

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

ke  =(0,5+0,024-d)-sin’ e+ cos’¢;

€ angle between load and grain direction;
0°<e<90°

kg =1,2-cos’p+sin’P;

B angle between screw axis and wide face of LVL
or GL75 member, 0° <3 <90°.

Axial withdrawal capacity

The characteristic axial withdrawal capacity of HECO
screws at an angle of 0° < a < 90° to the grain in solid
timber (softwood or hardwood species ash, beech and
oak), glued laminated timber (softwood or hardwood
species ash, beech and oak), cross laminated timber or
laminated veneer lumber members, GL75 according to
ETA-14/0354 or wood-based panels (only perpendicu-
lar to the panel plane) shall be calculated according to
EN 1995-1-1 from:

0,8
n, 'kax'fax 'd'ge : ’
Fax,cx,Rk = - k = d (E_kJ [N]
B a

Where

Faork characteristic withdrawal capacity of a screw
group at an angle o to the grain [N]

Nef Effective number of screws according to
EN 1995-1-1:2008, clause 8.7.2 (8)
For inclined screws with an angle between
shear plane and screw axis 30° < o < 60°:
Nef = Max {n°'9;0.9~n}

For inclined screws as fasteners in me-
chanically jointed beams or columns or for
the fixing of thermal insulation material,
Ner = N.

n Number of screws acting together in a con-
nection. If crossed pairs of screws are used
in timber-to-timber connections, n is the
number of crossed pairs of screws.

Kax ax = 1,0 for 45° < a <90°
kax = 0,8 for LVL flanges of I-beams for
45°<a<90°

Ko = a4+ 2% for 0° < o < 45°
450

not valid for LVL flanges of I-beams

10,5 for LVL
T {0,3 for timber
b {0,5 for LVL
0,7 for timber
kg kg = 1,0 for timber
ks=1,5-cos’ B +sin*p for LVL
faxk Characteristic withdrawal parameter for

screws in solid or glued laminated timber,
cross laminated timber and SWP members
with maximum characteristic density of
590 kg/m* and p. = 350 kg/m?:

faxx = 13,7 N/mm? for screws HECO-
TOPIX-plus with 3,5 mm <d < 4,5 mm
faxx= 11,8 N/mm? for screws HECO-
TOPIX-plus with 5,0 mm <d < 10,0 mm
faxx = 11,8 N/mm? for screws HECO-
TOPIX-plus with MagicClose

faxx = 10,5 N/mm? for screws HECO-
TOPIX-plus-T



Page 8 of 82 of European Technical Assessment no. ETA-19/0553, issued on 2022-01-20

faxx = 12,5 N/mm? for screws HECO-
TOPIX-plus-CC.

For screws in beech LVL or GL75 (ETA-
14/0354) with 590 kg/m?® < px < 750 kg/m?
and p, = 730 kg/m>:

faxx = 35,0 N/mm? for screws HECO-
TOPIX-plus with 5,0 mm < d < 8,0 mm
faxx = 30,0 N/mm? for screws HECO-
TOPIX-plus with d > 8,0 mm

For screws with 4,0 mm <d < 6,0 mm in
Particleboard and Oriented Strand Board
with 550 kg/m?® < pi < 700 kg/m? and

pa = 600 kg/m?3:

faxx= 10 N/mm?

d outer thread diameter [mm]

Leg penetration length of the threaded part ac-
cording to EN 1995-1-1 [mm)]

o angle between grain and screw axis

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

Pk characteristic density [kg/m?]

Pa associated density for fuxx [kg/m?]

For screws penetrating more than one layer of cross lam-
inated timber the different layers may be taken into ac-
count proportionally. In the lateral surfaces of the cross
laminated timber the screws shall be fully inserted in one
layer of cross-laminated timber.

Head pull-through capacity

The characteristic head pull-through capacity of HECO
self-tapping screws in solid timber (softwood or hard-
wood species ash, beech and oak), glued laminated tim-
ber (softwood or hardwood species ash, beech and oak),
cross laminated timber, laminated veneer lumber mem-
bers made of softwood or beech and wood-based panels
shall be calculated according to EN 1995-1-1 from:

0,8
F =n_-f .d?. p_kj N
ax,a,Rk ef  “head,k h (350 [ ]

where:

Faork characteristic head pull-through capacity
of the connection at an angle a > 30° to
the grain [N]

Nef effective number of screws according to
EN 1995-1-1:2008, clause 8.7.2 (8)
For inclined screws with an angle between
shear plane and screw axis 30° < a < 60°:
Nef = Max {n°'9;0.9~n}

For inclined screws as fasteners in me-
chanically jointed beams or columns or for
the fixing of thermal insulation material,
Ner = N

n number of screws acting together in a con-
nection. If crossed pairs of screws are used
in timber-to-timber connections, n is the
number of crossed pairs of screws.

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
di > 32 mm shall only be considered with
a nominal diameter of 32 mm.

Pk characteristic density of the timber mem-
ber or of the wood-based panel [kg/m?], for
wood-based panels px < 380 kg/m?, for
softwood LVL px < 500 kg/m?, for ash,
beech and oak px < 590 kg/m?, for beech
LVL or GL75 (ETA-14/0354)
px = 730 kg/m?

The characteristic value of the head pull-through param-
eter for HECO screws in connection with softwood-
based member and for wood-based panel like

- 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

with thicknesses of more than 20 mm and for
P2 = 350 kg/m?:

fheadx = 9.4 N/mm?
fheadx = 14.0 N/mm?

dy <35 mm

for dn <23 mm and head types
flat countersunk head 90°,
raised flange head or pan head

Characteristic head pull-through parameter for HECO
screws in connections with ash, beech and oak hard-
wood timber with a thickness of more than 20 mm and
for p, =350 kg/m?:
fhead,k =15 N/mm?
fhcad,k =20 N/ mm?

for dy > 20 mm and for washers;
for dy <20 mm.

Characteristic head pull-through parameter for HECO
screws in connections with Beech LVL or GL75
(ETA-14/0354) with 590 kg/m?® <px <750 kg/m* for
pa = 350 kg/m?® and with a thickness of at least 40 mm:
fheadk = 32.0 N/mm? for dp <35 mm.
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Characteristic head pull-through parameter for HECO
screws in connections with wood-based panels with a
thickness 12 mm <t <20 mm for p, =350 kg/m?:
fhcad,k =g N/ mm?

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 Faxarx = 0.

For wood based panels with a thickness of less than
12 mm the characteristic head pull-through capacity for
HECO screws shall be based on a characteristic value of
the head pull-through parameter of 8 N/mm?, and lim-
ited to 400 N complying with the minimum thickness of
the wood based panels of 1.2-d, with d as outer thread
diameter and the values in Table 1.

Table 1: Minimum thickness of wood based panels

Wood based panel thilz/l[(lrlll(::suiﬁm]
Plywood 6
Fibreboards (hardboards and me-

: 6
dium boards)
Oriented Strand Boards, OSB 8
Particleboards 8
Cement-bonded particle board 8
Solid wood Panels 12

For HECO-TOPIX-plus-T screws and fully threaded
HECO-TOPIX-plus screws the withdrawal capacity of
the thread in the timber member with the screw head
may be taken into account instead of the head pull-
through capacity:

P 0,8
fhead,k dﬁ (gkoj

0.8
Nep 'kax : fmx.k : lc[‘,k -d- [%]

a

F, wrc = max

ax, o,

For HECO-TOPIX-plus-CC screws the withdrawal ca-
pacity of the thread in the timber member with the screw
head shall be taken into account as:

08
Fax,a,Rk = Nef* kax . fax,k . lcf,k -d- [p*k]

Pa

where

dn diameter of the screw head [mm],
Pk see axial withdrawal capacity,

Kax see axial withdrawal capacity,

lef penetration length of the threaded part of the
screw in the timber member with the screw
head [mm], legk >4 - d

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

Tensile strength

The characteristic tensile strength is given in Section
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 satis-
fied:

Fora © (Fopa )
(ax,EdJ +( la,Edj <1
Fax,Rd Fla,Rd
where
Faxpa  axial design load of the screw
Fiaga 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

Slip modulus

The axial slip modulus K of the threaded part of a
screw or threaded rod for the serviceability limit state
should be taken independent of angle a to the grain for
solid timber, glued laminated timber, CLT or LVL as:

Kser=25-d 4 [N/mm] for screws in softwood
Kser=30-d -ler [N/mm] for screws in hardwood

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

Spacing, end and edge distances
See annex B.

Compression capacity
See annex C.

Compression reinforcement
See annex D

Tensile reinforcement
See annex E

Thermal insulation material on top of rafters
See annex F
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3.10 Aspects related to the performance of the prod-
uct

Screws and washers made from carbon steel may have
the coatings according to Table 2

Table 2 Coatings of the screws

Coating Minimum
thickness of
the coating

[um]

electrogalvanized blue chromated

electrogalvanized yellow chromated 5

electrogalvanized black chromated

electrogalvanized olive chromated

zinc-nickel coating, galvanic clad- ]

ded, chromated

zinc flake basecoat 12

Steel no. 1.4567, 1.4578, 1.4462, 1.4539 and 1.4529
and 1.7033 are used for screws made from stainless
steel.

Washers are made from steel no. 1.4305 or 1.4401.
Contact corrosion shall be avoided.

3.11 General aspects related to the intended use of
the product

The screws are manufactured in accordance with the pro-
visions of the European Technical Assessment using the
automated manufacturing process as identified during the
inspection of the plant by the assessment body issuing the
ETA and the notified body and laid down in the technical
documentation.

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

HECO self-tapping 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.

HECO-TOPIX-CC screws and fully threaded HECO-
TOPIX-plus screws may be used for compression and
tension reinforcing of timber structures perpendicular to
the grain.

The angle between screw axis and grain direction is lim-
ited to 15° < a < 90° for connections in load bearing tim-
ber structures between members from softwood of solid
timber, glued laminated timber, cross-laminated timber
(CLT) and similar glued members for screws with

MagicClose. For screws with MagicClose in Laminated
Veneer Lumber of softwood the angle o is limited to
60° < a < 90°, where a is the angle between the screw
axis and the grain direction.

Screws made from carbon steel are either driven into the
timber member made of softwood or hardwood without
pre-drilling or in pre-drilled holes with a diameter accord-
ing to Table 3. Screws made from stainless steel are ei-
ther driven into timber members made of softwood with
or without pre-drilling or into timber members made of
hardwood in pre-drilled holes. The diameter of the pre-
drilled holes according to Table 3 shall be considered.

The screws are driven into timber members made of ash,
beech or oak with a maximum mean density of 750 kg/m?
and into timber members made of LVL made from beech
according to EN 14374 or GL75 according to ETA-
14/0354 with a maximum mean density of 850 kg/m* in
pre-drilled holes with a diameter according to Table 3.

Table 3: Recommended pre-drilling diameters

Nominal diameter Bore-hole diameter [mm)]
d [mm] Softwood Hardwood
3,5 2,0 2,5
4,0 2,5 3,0
4,5 3,0 3,0
5,0 3,0 3,5
6,0 4,0 4,0
8,0 5,0 6,0
10,0 6,0 7,0

The screw holes in steel members shall be pre-drilled with
an adequate diameter greater than the outer thread diam-
eter.

The maximum penetration length of HECO-TOPIX-plus
screws made from carbon steel in non-predrilled ash,
beech, oak hardwood, beech LVL or GL75 (ETA-
14/0354) is given in Table 4. If HECO-TOPIX-plus
screws made from carbon steel are driven in two mem-
bers, one consisting of ash, beech or oak hardwood or
beech LVL and the other of softwood, the penetration
length of the screw must not exceed the limit values of
Table 5.

Table 4: Maximum penetration length without pre-
drilling in hardwood

Nominal diameter | Maximum penetration length
d [mm] [mm]
5,0 50
6,0 60
8,0 80
10,0 70
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Table 5: Maximum penetration length without pre-
drilling in hybrid connections

d L. L Lt
[mm] [mm] [mm] [mm]
6,0 150 40 40
8,0 160 60 40
10,0 200 70 40

with

d  nominal diameter

L. maximum combined penetration length

Lh  maximum penetration length in hardwood on
the side of the screw head

L: maximum penetration length in hardwood on
the side of the screw tip

A minimum of two screws shall be used for connections
in load bearing timber structures. This does not apply for
special situations specified in National Annexes to EN
1995-1-1.

Only one screw may be used in structural connections
when the minimum penetration length of the screw is
20 - d, the screw is only axially loaded and the angle be-
tween screw axis and grain direction is oo > 15°. The load-
bearing capacity of the screw shall be reduced by
50 %. If the screw is used as tensile or compressive rein-
forcement of timber structures perpendicular to the grain
no reduction of the load-bearing capacity of the screw is
required.

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, fir or hardwood considering the maximum
penetration length according to Table 4.

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

Countersunk head screws may be used with washers ac-
cording to Annex A. After inserting the screw the washers
shall touch the surface of the timber member completely.
Screws made from carbon steel shall be used with wash-
ers made from carbon steel and screws made from stain-
less steel shall be used with washers made from stainless
steel.

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, raised countersunk head,
flange head and hexagonal head screws the head part re-
mains unconsidered

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 struc-
tural member a connection in load bearing timber struc-
tures with screws according to an ETA is allowed.

A minimum of two screws should be used for connec-
tions in load bearing timber structures.

The minimum penetration depth in structural members
made of solid, glued or cross-laminated timber is 4-d.

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

For structural timber members, minimum spacing and
distances for screws are given in EN 1995-1-1 (Euro-
code 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. Alterna-
tively minimum spacing and distances are given in An-
nex B.
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4 Attestation and verification of constancy
of performance (AVCP)

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 An-
nex 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 de-
posited at ETA-Danmark prior to CE marking

Issued in Copenhagen on 2022-01-20 by

Thomas Bruun
Managing Director, ETA-Danmark



Page 13 of 82 of European Technical Assessment no. ETA-19/0553, issued on 2022-01-20

ANNEX A

Drawings and thread design of HECO screws

Drawings

dl
d

Full thread without variation, with milling ribs Full thread with variation, with milling ribs

dl
d

dl
d

Full thread without variation, with milling ribs Full thread with variation, with milling ribs
and toothed tip and toothed tip

HECO-TOPIX-plus self-tapping screws
General information to Annex A
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dl
d
di
d

Partial thread without variation, without shank  Partial thread without variation, with shank
ribs, with milling ribs ribs and milling ribs

Partial thread without variation, without shank Partial thread without variation, with shank
ribs, with toothed tip ribs and toothed tip

L#‘%'U

dl
d

Partial thread without variation, without shank Partial thread without variation, with shank
ribs, with toothed tip and milling ribs ribs, with toothed tip and milling ribs

HECO-TOPIX-plus self-tapping screws
General information to Annex A
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Secondary thread without variation, without  Secondary thread without variation, with shank
shank ribs, with milling ribs ribs, with milling ribs

Secondary thread without variation, without  Secondary thread without variation, with shank
shank ribs, with toothed tip ribs, with toothed tip

Secondary thread without variation, without  Secondary thread without variation, with shank
shank ribs, with toothed tip and milling ribs ribs, with toothed tip and milling ribs

HECO-TOPIX-plus self-tapping screws
General information to Annex A
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Thread designs

All TOPIX-plus screws available as shown in figures | to V. Thread lengths can be tailored to suit specific cus-
tomer requirements in the range from 4xd to Ig max

(n

()

With secondary thread (ST, CC)

(V) D|

Partial thread (PT)

The length and the thread of the screw can be increased optionally up to the maximum thread or screws
length, for fixations of insulation or insulation boards, covered with various materials like metal, timber or
wood-based panels, fastened at a distance to the timber substructure or in case of fastening in dowels.
The respective lengths are shown in the following annexes.

HECO-TOPIX-plus self-tapping screws
General information to Annex A
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Tolerances of dimension

Dimension Range Tolerance in relation to the relevant
Above Up to and dimension
including
I, 1g2 10 mm 18 mm +1,5mm
18 mm 30 mm 1,7 mm
30 mm 50 mm £2,0mm
50 mm 80 mm £2,3mm
80 mm 120 mm +2,7mm
120 mm 180 mm +3,2mm
180 mm 250 mm 3,6 mm
250 mm 315 mm 4,1 mm
315 mm 400 mm +4,5mm
400 mm 500 mm 4,9 mm
500 mm 630 mm +5,5mm
630 mm 800 mm £6,3mm
800 mm 1.000 mm +7,0mm
1.000 mm 1.250 mm £8,3mm
1.250 mm - £9,3mm
di, d, ds 2,4 mm 6 mm +0,3mm
6 mm 24 mm 5%
dh - 8 mm +0,5mm
8 mm 12 mm 0,6 mm
12 mm - 5%
p all +10%

@  Larger tolerances may be specified in the ETA. They shall be used in the calculation by specify-
ing the minimum length | or thread length .

HECO-TOPIX-plus self-tapping screws
General information to Annex A
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Head types for d = 3.5 mm, all materials

@ 7.3
Flat countersunk head 90° with and

without raised head, with and with-
out milling pockets

‘i/ 6,9 |

|

l_—_T_(

Flat countersunk head 90° with and
without raised head, with and with-
out milling pockets

D6.9

Pan head with and without
milling ribs underneath the head

Flat countersunk head 60° / 75°, with

and without raised head, with and
without milling ribs

D7.3 ©7.3

N

T LD
i]?

7]

Flat countersunk head 90° with Flat countersunk head 60° /
and without raised head, with 75°, with and without raised

and without milling ribs head, with and without milling
ribs

—

Flat countersunk head 90° with Flat countersunk head 60° /
and without raised head, with 75°, with and without raised

and without milling ribs head, with and without milling
ribs
8.2 D6
(_Q

o=

Raised flange head External hexagon head

with washer

Cylindrical countersunk head

HECO-TOPIX-plus self-tapping screws

General information to Annex A
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Thread types for d = 3.5 mm, steel

|

ol T

03,5

@12,15

D 2,54

With and without variation,
with milling ribs

%

|
% L < 2 =
o C\r [35]
8 I B = .
With and without variation, With and without variation,
with toothed tip with toothed tip and milling ribs

Shank ribs for d = 3.5 mm, steel

Shank ribs can be processed as shank rings too. These may be arranged in the same way over the complete
shaft or processed in a part of it. All dimensions in mm.

HECO-TOPIX-plus self-tapping screws
General information to Annex A
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Lengths for d = 3.5 mm, steel

Screws can be processed as full or partial threaded, with or without thread variation, without thread in the
middle or without thread underneath the head or a combination of both is possible (see “Thread designs”).
The thread lengths can be tailored and produced to specific customer requirements in the range of Ig min
and Ig max. All dimensions in mm.

without with
Magic Close Magic Close
| Ig | Ig
16 14 16 14
50 46 60 57

HECO-TOPIX-plus self-tapping screws
General information to Annex A
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Thread types for d = 3.5 mm, stainless steel

[ ]

|
o i
:‘ | Nl ™
o . LS
With and without thread variation, With and without thread variation,
with milling ribs with toothed tip

—

? 2,65
2,3
*3,5

With and without thread variation,
with milling ribs and toothed tip

Shank ribs for d = 3.5 mm, stainless steel

Shank ribs can be processed as shank rings too. These may be arranged in the same way over the complete
shaft or processed in a part of it. All dimensions in mm.

HECO-TOPIX-plus self-tapping screws
General information to Annex A
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Lengths for d = 3.5 mm, stainless steel

Screws can be processed as full or partial threaded, with or without thread variation, without thread in the
middle or without thread underneath the head or a combination of both is possible (see “Thread designs”).
The thread lengths can be tailored and produced to specific customer requirements in the range of Ig min
and Ig max. All dimensions in mm.

without with
Magic Close Magic Close
| Ig | Ig
16 14 16 14
50 46 60 57

HECO-TOPIX-plus self-tapping screws
General information to Annex A
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Head types for d = 4.0 mm, all materials

hH7.9 NH7,9

i?T

Flat countersunk head 90° with  Flat countersunk head 90° with  Flat countersunk head 60° /75°,
and without raised head, with and without raised head, with with and without raised head,
and without milling pockets and without milling ribs with and without milling ribs

*'—ji; 4—’% @7
I
B j » = j %j

Flat countersunk head 90° with  Flat countersunk head 90° with External hexagon head
centre drilled hole, with and centre drilled hole, with and with and without washer
without milling pockets without milling ribs
07,9 7 6,1 055
& §7 =]
g
Pan head with and without Flat countersunk head 60° /75°, Multi-staged head
milling ribs underneath the with and without raised head,
head with and without milling ribs
©9,2
} 0 ji
Cylindrical countersunk head Raised flange head

HECO-TOPIX-plus self-tapping screws
General information to Annex A
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Thread types for d = 4.0 mm, steel

‘ 1
\ " \ \ ' [§
o~ ‘ [e] = o L Ig | o
™~ = o < o~ ™=
5 I ] & “ [ S ©
With and without thread variation, With and without thread variation,
with milling ribs with toothed tip

‘ 7 \ \ \ Vir :‘__r
" L'#— ~| o
g 1] ele

With and without thread variation,
with toothed tip and milling ribs

Shank ribs for d = 4.0 mm, steel

Shank ribs can be processed as shank rings too. These may be arranged in the same way over the complete
shaft or processed in a part of it. All dimensions in mm.

HECO-TOPIX-plus self-tapping screws
General information to Annex A
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Lengths for d = 4.0 mm, steel

Screws can be processed as full or partial threaded, with or without thread variation, without thread in the
middle or without thread underneath the head or a combination of both is possible (see “Thread designs”).
The thread lengths can be tailored and produced to specific customer requirements in the range of Ig min
and Ig max. All dimensions in mm.

without with
Magic Close Magic Close
| Ig | Ig
20 15 20 15
70 54 70 66

HECO-TOPIX-plus self-tapping screws
General information to Annex A



Page 26 of 82 of European Technical Assessment no. ETA-19/0553, issued on 2022-01-20

Thread types for d = 4.0 mm, stainless steel

|
T EEURNRYS
Ig
9 L s - alg 3 S 3|3
8 | < & a | ) @

With and without thread variation, With and without thread variation,
with milling ribs with toothed tip

ol L

b 2,6
@ 4,0

@ 3,05

With and without thread variation,
with toothed tip and milling ribs

Shank ribs for d = 4.0 mm, stainless steel

Shank ribs can be processed as shank rings too. These may be arranged in the same way over the complete
shaft or processed in a part of it. All dimensions in mm.

HECO-TOPIX-plus self-tapping screws
General information to Annex A
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Lengths for d = 4.0 mm, stainless steel

Screws can be processed as full or partial threaded, with or without thread variation, without thread in the
middle or without thread underneath the head or a combination of both is possible (see “Thread designs”).
The thread lengths can be tailored and produced to specific customer requirements in the range of Ig min
and Ig max. All dimensions in mm.

without with
Magic Close Magic Close
| Ig | Ig
20 15 20 15
70 66 70 66

HECO-TOPIX-plus self-tapping screws
General information to Annex A
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Head types for d = 4.5 mm, all materials

_J‘ 08,9 £ __J‘ 08,9 ‘L__
Flat countersunk head 90° with  Flat countersunk head 90° with Flat countersunk head 60° /
and without raised head, with and without raised head, with 75°, with and without raised
and without milling pockets and without milling ribs head, with and without milling
ribs
©8,9 8,9 o8

T T
ik

s
Kl ¥

T ©3, -
Flat countersunk head 90° with  Flat countersunk head 90° with External hexagon head
centre drilled hole, with and centre drilled hole, with and with and without washer
without milling pockets without milling ribs

&7 ©7.2 08,9
‘ Nei=d —

Flat countersunk head 90° with Raised countersunk head 90° Pan head with and without
and without milling pockets with and without milling pock- milling ribs underneath the
ets head

HECO-TOPIX-plus self-tapping screws
General information to Annex A
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@103 D69
)
Raised flange head Multi-staged head
05,8
Cylindrical head with Cylindrical head

countersinking

Thread types for d = 4.5 mm, steel

3,2

With and without thread variation,
with milling ribs

Flat countersunk head 60° /
75°, with and without raised
head, with and without milling
ribs

p |-
HULN N N VL=

Nl

I
5 ; [e] - ~| w0
5 o =
= | o e

With and without thread variation,
with toothed tip

HECO-TOPIX-plus self-tapping screws

General information to Annex A
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With and without thread variation,
with toothed tip and milling ribs

Shank ribs for d = 4.5 mm, steel

Shank ribs can be processed as shank rings too. These may be arranged in the same way over the complete
shaft or processed in a part of it. All dimensions in mm.

9
2
|
9%
Y
"
-

Lengths for d = 4.5 mm, steel

Screws can be processed as full or partial threaded, with or without thread variation, without thread in the
middle or without thread underneath the head or a combination of both is possible (see “Thread designs”).
The thread lengths can be tailored and produced to specific customer requirements in the range of Ig min
and Ig max. All dimensions in mm.

without with
Magic Close Magic Close
| Ig | Ig
20 13 20 13
80 60 80 76

HECO-TOPIX-plus self-tapping screws
General information to Annex A
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Thread types for d = 4.5 mm, stainless steel

%

V| L [¢] o ol v
2 | =t
€L | = &
7
With and without thread variation, With and without thread variation,
with milling ribs with toothed tip

[]

@ 3,35
# 3,0
h 4,5

With and without thread variation,
With toothed tip and milling ribs

Shank ribs for d = 4.5 mm, stainless steel

Shank ribs can be processed as shank rings too. These may be arranged in the same way over the complete
shaft or processed in a part of it. All dimensions in mm.

| ©346

[0

sol

HECO-TOPIX-plus self-tapping screws
General information to Annex A
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Lengths for d = 4.5 mm, stainless steel

Screws can be processed as full or partial threaded, with or without thread variation, without thread in the
middle or without thread underneath the head or a combination of both is possible (see “Thread designs”).
The thread lengths can be tailored and produced to specific customer requirements in the range of Ig min
and Ig max. All dimensions in mm.

without with
Magic Close Magic Close
| Ig | Ig
20 13 20 13
80 60 80 76

HECO-TOPIX-plus self-tapping screws
General information to Annex A
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Head types for d = 5.0 mm, all materials

D9,6

T

Flat countersunk head 90° with
and without raised head, with
and without milling pockets

09,6

T
ih

Flat countersunk head 90° with
centre drilled hole, with and
without milling pockets

8,5

&

Flat countersunk head 90° with
and without milling pockets

HECO-TOPIX-plus self-tapping screws
General information to Annex A

D96

2

i?j

Flat countersunk head 90° with
and without raised head, with
and without milling ribs

; @9,6

Y

D4,

©8.,5
=4

-

Flat countersunk head 90° with
centre drilled hole, with and
without milling ribs

Flat countersunk head 90° with
and without milling ribs

Flat countersunk head 60° /
75°, with and without raised
head, with and without milling
ribs

=

__‘ 79,6

J\ ‘

Flat countersunk head 60° /
75°, with and without raised
head, with and without milling
pockets

Raised countersunk head 90°
with and without milling pock-
ets
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09,6

Pan head with and without milling
ribs underneath the head

@118

]

Raised flange head

D71

T
=

Cylindrical head
with countersinking Il

08,5

Multi-staged head
j&'«f
Cylindrical head

=B

External hexagon head
with and without washer

HECO-TOPIX-plus self-tapping screws

General information to Annex A

T T

Flat flange head with and
without milling ribs

Bb7

T
=1

Cylindrical head with counter-
sinking
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Thread types for d = 5.0 mm, steel

wl s

sl s

w0 [ olo Ol | lg ol o
o2 %) eI I
) | ©
a - S a | LT
With and without thread variation, With and without thread variation,
with milling ribs with toothed tip

_%5_

-

— i
I |
L0 S e «Q Qe
a Y T -
With and without thread variation, With and without thread variation,
with toothed tip and milling ribs with milling ribs

Shank ribs for d = 5.0 mm, steel

Shank ribs can be processed as shank rings too. These may be arranged in the same way over the complete
shaft or processed in a part of it. All dimensions in mm.

4,0

HECO-TOPIX-plus self-tapping screws
General information to Annex A
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Lengths for d = 5.0 mm, steel

Screws can be processed as full or partial threaded, with or without thread variation, without thread in the
middle or without thread underneath the head or a combination of both is possible (see “Thread designs”).
The thread lengths can be tailored and produced to specific customer requirements in the range of Ig min
and Ig max. All dimensions in mm.

without with
Magic Close Magic Close
I Ig | Ig
25 23 25 23
120 60 120 114

HECO-TOPIX-plus self-tapping screws
General information to Annex A
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Thread types for d = 5.0 mm, stainless steel

|
o LL 2 o o) fe—te 3 =
@ )
2 - ge s 1 ] gs
With and without thread variation, With and without thread variation,
with milling ribs with toothed tip

With and without thread variation,
with toothed tip and milling ribs

Shank ribs for d = 5.0 mm, stainless steel

Shank ribs can be processed as shank rings too. These may be arranged in the same way over the complete
shaft or processed in a part of it. All dimensions in mm.

Q]

=

o
L

A
6.0 '

HECO-TOPIX-plus self-tapping screws
General information to Annex A
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Lengths for d = 5.0 mm, stainless steel

Screws can be processed as full or partial threaded, with or without thread variation, without thread in the
middle or without thread underneath the head or a combination of both is possible (see “Thread designs”).
The thread lengths can be tailored and produced to specific customer requirements in the range of Ig min
and Ig max. All dimensions in mm.

without with
Magic Close Magic Close
I Ig | Ig
25 23 25 23
120 60 80 74

HECO-TOPIX-plus self-tapping screws
General information to Annex A
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Head types for d = 6.0 mm, all materials

v ¥ %

Flat countersunk head 90° with  Flat countersunk head 90° with Flat countersunk head 60° /
and without raised head, with and without raised head, with 75°, with and without raised

and without milling pockets and without milling ribs head, with and without milling

ribs
11,7 D11, D11
W
Pan head with and without Multi-staged head External hexagon head
milling ribs underneath the with and without washer
head

D14 __J‘ ©13,5 ‘__
— %

Raised flange head with en- Flat flange head with and
larged shaft without milling ribs

T T
= =

Cylindrical head Cylindrical head with
countersinking

HECO-TOPIX-plus self-tapping screws
General information to Annex A
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Thread types for d = 6.0 mm, steel

0 4,45

%%

3.9

%%

¢ 6,0

With and without thread variation,
with milling ribs

o ls

@ 4,45

03,9
@ 6,0

With and without thread variation,
with toothed tip

@ 4,45

1

fﬁ‘

g o ©
™| ~O

I Q|

With and without thread variation,
with toothed tip and milling ribs

¢ 4,45

73,75

06,0

Without thread variation,
with milling ribs

—_—
=l
el

24,45

@ 3,75

Without thread variation,

with toothed tip

Without thread variation,
with toothed tip and milling ribs

HECO-TOPIX-plus self-tapping screws

General information to Annex A
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Shank ribs for d = 6.0 mm, steel

Shank ribs can be processed as shank rings too. These may be arranged in the same way over the complete
shaft or processed in a part of it. All dimensions in mm.

L |

Y
_180

Lengths for d = 6.0 mm, steel

Screws can be processed as full or partial threaded, with or without thread variation, without thread in the
middle or without thread underneath the head or a combination of both is possible (see “Thread designs”).
The thread lengths can be tailored and produced to specific customer requirements in the range of Ig min
and Ig max. All dimensions in mm.

without with
Magic Close Magic Close
| Ig | Ig
30 27 30 27
500 194 160 155

HECO-TOPIX-plus self-tapping screws
General information to Annex A
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Thread types for d = 6.0 mm, stainless steel

il
o b—8— o3 o o 33
2 I 8 o | SIS

Without thread variation, Without thread variation,
with milling ribs with toothed tip

@ 4,1
@ 6,0

D 4,6

Without thread variation,
with toothed tip and milling ribs

Shank ribs for d = 6.0 mm, stainless steel

Shank ribs can be processed as shank rings too. These may be arranged in the same way over the complete

shaft or processed in a part of it. All dimensions in mm.

& 4,9

-

|

S
_l80 _

HECO-TOPIX-plus self-tapping screws
General information to Annex A
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Lengths for d = 6.0 mm, stainless steel

Screws can be processed as full or partial threaded, with or without thread variation, without thread in the
middle or without thread underneath the head or a combination of both is possible (see “Thread designs”).
The thread lengths can be tailored and produced to specific customer requirements in the range of Ig min
and Ig max. All dimensions in mm.

without with
Magic Close Magic Close
I Ig | Ig
30 27 30 27
500 194 80 73

HECO-TOPIX-plus self-tapping screws
General information to Annex A
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Head types for d = 6.5 mm, all materials

D9 09 ‘ b8
Cylindrical head Cylindrical haed with counter- Cylindrical head 8°
sinking

Secondary thread for d = 6.5 mm, steel

Secondary thread

HECO-TOPIX-plus CC self-tapping screws
General information to Annex A
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Thread types for d = 6.5 mm, steel

Lz

4,3
©3.85

Without thread variation,
with milling ribs

Lengths for d = 6.5 mm, steel

Screws can be processed as full or partial threaded, with or without thread variation, without thread in the
middle or without thread underneath the head or a combination of both is possible (see “Thread designs”).
The thread lengths can be tailored and produced to specific customer requirements in the range of Ig min
and Ig max. All dimensions in mm.

without
Magic Close
| gl g2
100 45 45

215 100 100

HECO-TOPIX-plus CC self-tapping screws
General information to Annex A
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Head types for d = 8.0 mm, all materials

14,8

&

Flat countersunk head 90° with
and without raised head, with

and without milling pockets

=

External hexagon head
with and without washer

=

Raised flange head

D12

T
=1

Cylindrical head

_ D148
&

Flat countersunk head 90° with
and without raised head, with
and without milling ribs

Hexagon head with and
without washer

| 22,5 .

1

Raised flange head with
big washer

Cylindrical head with counter-
sinking

14,8

3

Flat countersunk head 60° /
75°, with or without raised
head, with or without milling
ribs

__J‘ 018.4 ‘L_

Flat flange head with and
without milling ribs

©10,0
-— —

Cylindrical head with counter-
sinking

Flat countersunk head, with
and without milling pockets

HECO-TOPIX-plus self-tapping screws

General information to Annex A
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Flat countersunk head, with
and without milling ribs

Secondary thread for d = 8.0 mm, steel

IR
Munuuuil

Ig1
1

= | ™

|

= - B e
Secondary thread

HECO-TOPIX-plus self-tapping screws
General information to Annex A
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Thread types for d = 8.0 mm, steel

With and without thread variation,
with milling ribs

©5,8

-

@5,8

S N | !

m &jﬁiéi_‘_ r—r
[e] I - Ig - ™| o

= w| 2 | o

| =TSt = | &

& 5,2

‘_..
g

With and without thread variation,
with toothed tip

With and without thread variation,
with toothed tip and milling ribs

Thread types for HECO-TOPIX-plus T d = 8.0 mm, steel

06,0

5,4

Without thread variation, with milling ribs

HECO-TOPIX-plus self-tapping screws
General information to Annex A
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Shank ribs for d = 8.0 mm, steel

Shank ribs can be processed as shank rings too. These may be arranged in the same way over the complete
shaft or processed in a part of it. All dimensions in mm.

HECO-TOPIX-plus self-tapping screws

General information to Annex A
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Lengths for d = 8.0 mm, steel

Screws can be processed as full or partial threaded, with or without thread variation, without thread in the
middle or without thread underneath the head or a combination of both is possible (see “Thread designs”).
The thread lengths can be tailored and produced to specific customer requirements in the range of Ig min
and Ig max. All dimensions in mm.

without
Magic Close

| Ig
40 35

640 632

Lengths for HECO-TOPIX-plus T d = 8.0 mm, steel

without
Magic Close
| gl g2
160 60 70
600 60 100

HECO-TOPIX-plus self-tapping screws
General information to Annex A
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Secondary thread for d = 8.0 mm, stainless steel

JO Y
AT

gl -

P80 |

?5,15

[\

Secondary threade

Thread types for d = 8.0 mm, stainless steel

) Ll#» 2o @l | 9 f,g
o0 o wn
S L ] gs a R =

With and without thread variation,
with toothed tip

With and without thread variation,
with milling ribs

@ 8,0

05,15

With and without thread variation,
with toothed tip and milling ribs

HECO-TOPIX-plus self-tapping screws
General information to Annex A
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Thread types for HECO-TOPIX-plus T d = 8.0 mm, stainless steel

Without thread variation,
with milling ribs

Shank ribs for d = 8.0 mm, stainless steel

Shank ribs can be processed as shank rings too. These may be arranged in the same way over the complete
shaft or processed in a part of it. All dimensions in mm.

L_ D63

1)
s

12,0

J.

HECO-TOPIX-plus self-tapping screws
General information to Annex A
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Lengths for d = 8.0 mm, stainless steel

Screws can be processed as full or partial threaded, with or without thread variation, without thread in the
middle or without thread underneath the head or a combination of both is possible (see “Thread designs”).
The thread lengths can be tailored and produced to specific customer requirements in the range of Ig min
and Ig max. All dimensions in mm.

without
Magic Close

| Ig
40 35

600 372

Lengths for HECO-TOPIX-plus T d = 8.0 mm, stainless steel

without
Magic Close
| gl g2
160 60 70
600 60 100

HECO-TOPIX-plus self-tapping screws
General information to Annex A
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Head types for d = 8.5 mm, all materials

@12 D12
= 1=¢

Cylindrical head with counter-

Cylindrical head
sinking

Secondary thread for d = 8.5 mm, steel
AT—Fip

g1

‘__.
|

@ 5.1
?8,5

Secondary thread

HECO-TOPIX-plus CC self-tapping screws
General information to Annex A
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Thread types for d = 8.5 mm, steel

p
| |
| Ig2

Without thread variation,
with milling ribs

7 5.8
75,35

Lengths for d = 8.5 mm, steel

Screws can be processed as full or partial threaded, with or without thread variation, without thread in the
middle or without thread underneath the head or a combination of both is possible (see “Thread designs”).
The thread lengths can be tailored and produced to specific customer requirements in the range of Ig min
and Ig max. All dimensions in mm.

without
Magic Close
| gl g2
100 45 45
350 158 158

HECO-TOPIX-plus CC self-tapping screws
General information to Annex A
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Head types for d = 10.0 mm, all materials

18,5

W

i?j =4

Flat countersunk head 90° with  Flat countersunk head 90° with Flat countersunk head 60° /
and without raised head, with and without raised head, with 75°, with or without raised
and without milling pockets and without milling ribs head, with or without milling
ribs

. 22,5

D17
o |

[ [ |
External hexagon head Hexagon head with and Flat flange head with and
with or without washer without washer without milling ribs

=

322.5 D14 @14
= =

Raised flange head Cylindrical head Cylindrical head with
Countersinking

- E ] 3 5 | g r\/ ] 7 —
| |
‘I \J \\“‘1\ /;
] -
Cylindrical head with Flat countersunk head, with Flat countersunk head, with
Countersinking and without milling pockets and without milling ribs

HECO-TOPIX-plus self-tapping screws
General information to Annex A
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Secondary thread for d =10.0 mm, steel

NN A r\p —1
NARRRRR

‘ g1

w| o
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e - ol 2
B 9.
Secondary thread

Thread types for d = 10.0 mm, steel

: e AT
o Ll#. il o L'#. g 2
I~ | 0| — M 0| —
o - e &&= it I B S
With and without thread variation, With and without thread variation,
with milling ribs with toothed tip
|
| T
o L—*"‘:’ =
P~ I 0| —
© L — e

With and without thread variation,
with toothed tip and milling ribs

HECO-TOPIX-plus self-tapping screws
General information to Annex A
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Thread types for HECO-TOPIX-plus T d = 10.0 mm, steel

o |- e 8l 3

I~ | | —

= SLUN . T
Without thread variation,

with milling ribs

Shank ribs for d = 10.0 mm, steel

Shank ribs can be processed as shank rings too. These may be arranged in the same way over the complete
shaft or processed in a part of it. All dimensions in mm.

HECO-TOPIX-plus self-tapping screws
General information to Annex A
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Lengths for d =10.0 mm, steel

Screws can be processed as full or partial threaded, with or without thread variation, without thread in the
middle or without thread underneath the head or a combination of both is possible (see “Thread designs”).
The thread lengths can be tailored and produced to specific customer requirements in the range of Ig min
and Ig max. All dimensions in mm.

without
Magic Close

| Ig
60 50

500 370

Lengths for HECO-TOPIX- plus T d = 10.0 mm, steel

without
Magic Close
| gl g2
200 60 100
500 60 100

HECO-TOPIX-plus self-tapping screws
General information to Annex A
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Thread types for d = 10.0 mm, stainless steel

@7,0

¢ 6,25

10,0

With and without thread variation,

B7.,0

with milling ribs

ol

@7.0

® 6,25

@ 10,0

With and without thread variation,

@ 6,25
7 10,0

With and without thread variation,
with toothed tip and milling ribs

with toothed tip

HECO-TOPIX-plus self-tapping screws
General information to Annex A
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Thread types for HECO-TOPIX-plus T d = 10.0 mm, stainless steel

Without thread variation,
with toothed tip and milling ribs

Shank ribs for d = 10.0 mm, stainless steel

Shank ribs can be processed as shank rings too. These may be arranged in the same way over the complete
shaft or processed in a part of it. All dimensions in mm.

12,0

SN
"
l _Lso

HECO-TOPIX-plus self-tapping screws
General information to Annex A
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Lengths for d = 10.0 mm, stainless steel

Screws can be processed as full or partial threaded, with or without thread variation, without thread in the
middle or without thread underneath the head or a combination of both is possible (see “Thread designs”).
The thread lengths can be tailored and produced to specific customer requirements in the range of Ig min
and Ig max. All dimensions in mm.

without
Magic Close
| g2
60 50

500 370

Lengths for HECO-TOPIX- plus T d = 10.0 mm, stainless steel

without
Magic Close
| gl g2
200 60 100
500 60 100

HECO-TOPIX-plus self-tapping screws
General information to Annex A
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Head markings

Head markings for d = 3.5 to 6.5 mm all
head types
Head types without lettering possible.

Head markings for d = 6.0 to 10.0

of types: flat countersunk head.

Specified type without lettering
possible too.

Head markings for d = 7.0 bis 10.0 mm all
head types
Head types without lettering possible.

Head markings ford = 4,5 to 10.0
of types: Cylindrical head, cylindrical head with
countersinking.
Specified type without lettering
possible too.

HECO-TOPIX-plus self-tapping screws

General information to Annex A
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HECO-washers, steel and stainless steel

Size d (mm) D (mm) H (mm) Alpha (°) | d2 (mm) | d3 (mm)
8 8.5 25 4.8 45 16.4 17.5
10 10.5 30 6.6 45 21.0 22.5

HECO-TOPIX-plus self-tapping screws

General information to Annex A
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Annex B
Spacing, end and edge distances of the screws and minimum thickness of the wood based material

Laterally and/or axially loaded screws

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

HECO-TOPIX-plus screws

Minimum thickness for structural timber members made from solid timber, glued laminated timber, glued solid timber,
laminated veneer lumber and cross laminated timber is t = 24 mm for screws with d < 6 mm, t = 30 mm for screws with
d =8 mm and t = 40 mm for screws with d = 10 mm.

HECO-TOPIX-plus-CC and HECO-TOPIX-plus-T screws

Minimum thickness for structural timber members made from solid timber, glued laminated timber, glued solid timber,
laminated veneer lumber and cross laminated timber is t = 30 mm for screws with d <8 mm and t = 40 mm for screws
with d = 10 mm. In the case the spacing parallel to the grain and the end distance is at least 25 - d the minimum thickness
for structural members is t = 24 mm for screws with d = 6 mm.

Screws in non pre-drilled holes

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

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

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

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

Minimum thickness for non-predrilled structural softwood members is t = 24 mm for screws with outer thread diame-
ter d < 8 mm, t = 30 mm for screws with outer thread diameter d =8 mm and t = 40 mm for screws with outer thread
diameter d = 10 mm, if the spacing parallel to the grain and the end distance is at least 25 - d.

In all other cases, minimum thicknesses for HECO screws in non-predrilled softwood timber members are given in EN
1995-1-1, clause 8.3.1.2 as for nails in non-predrilled holes.

Only axially loaded screws

For HECO screws (without MagicClose) loaded only axially, the following minimum spacings, end and edge distances
apply alternatively for solid timber, glued laminated timber and similar glued products:

Spacing a; in a plane parallel to grain: a1 =5-d
Spacing a; perpendicular to a plane parallel to grain: a =25-d
End distance of the centre of gravity of the threaded part

in the timber member: aice =5-d
Edge distance of the centre of gravity of the threaded part

in the timber member: azce =4-d
Product of spacing a; and az: a-a, =25-d2

For screws in non pre-drilled holes a minimum timber thickness of 12 d and a minimum width of 8 d or 60 mm, which-
ever is the greater, are required.

For a crossed screw couple in solid timber, glued laminated timber and similar glued products or in laminated veneer
lumber the minimum spacing between the crossing screws is 1.5-d. Appropriate means have to ensure that the crossed
screw threads do not touch each other when being screwed in the timber member.

Avre the spacing, end and edge distances less than the distances and thicknesses given in EN 1995-1-1 the verification of
resistance according to EN 1995-1-1, clause 8.7.2 (1) the failure along the circumference of a group of screws has to be
considered also for connections without steel plates.

Minimum distances from the unloaded edge perpendicular to the grain of I-joist flanges made of LVL may be reduced
to 2-d for d < 8 mm and timber thickness t > 39 mm, if the spacing parallel to the grain and the end distance are at least
10-d. The screws shall be centrically inserted in the I-joist flanges.
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Cross laminated timber

The minimum requirements for spacing, end and edge distances of HECO-Topix-plus, Heco-TOPIX-plus-CC or Heco-
TOPIX-plus-T screws in the plane or edge surfaces of cross laminated timber are summarised in Table 5. The definition
of spacing, end and edge distance is shown in the Figure 1 and Figure 2. The minimum spacing, end and edge distances
in the edge surfaces are independent of the angle between screw axis and grain direction. They may be used based on
the following conditions:

e Minimum thickness of cross laminated timber: 10 - d

e Minimum penetration depth in the edge surface: 10 - d

Table 5: Minimum spacing, end and edge distances of screws in the plane or edge surfaces of cross laminated timber

ai dst dsc a2 dat dac
Plane surface (see Figure A.2.1) 4.d 6-d 6-d 25-d 6-d 25-d
Edge surface (see Figure A.2.2) 10-d 12 -d 7-d 4.d 6-d 3-d
Q] 0]
F— F—F
S et
e T Icz IR S $°2
A AR %

F
Figure 1: Definition of spacing, end and edge distances in the plane surface
O3c Oy Oy O3y 93,91, A5
A A A A il A A A A A
XQ XK
I I : 0 E : : G
T 7 N 4,c 7. N 4,c
B % —— %
T, - 7. 7. 7. 20/
F 1Q4c LG4
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Figure 2: Definition of spacing, end and edge distances in the edge surface
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Use examples of HECO-TOPIX-plus-T, HECO-TOPIX-plus-CC screws and fully threaded HECO-TOPIX-plus
screws
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Figure 3: Centroid of the part of the screw in the timber
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Annex C

Compressive capacity of HECO-TOPIX-plus-CC screws and fully threaded HECO-TOPIX-plus screws
- Characteristic yield strength

The design axial capacity Faxrs 0f HECO-TOPIX-CC screws and fully threaded HECO-TOPIX-plus screws embedded
in solid timber, glued solid timber or glued laminated timber made from softwood with an angle between screw axis
and grain direction of 30° < a < 90° is the minimum of the axial resistance against pushing-in and the buckling re-
sistance of the screw.

Faxrd = Min {fax,d Al K - Npl,d}

fax.d design value of the axial withdrawal capacity of the threaded part of the screw [N/mm?]

d outer thread diameter of the screw [mm]

lef penetration length of the threaded part of the screw in the timber member [mm]
Ke=1 for Ak <0,2

KCZ; for Xk >0,2

K+ K2 — i
k=05 - [1+o,49-(>1k —0,2)+7ﬂ

) = N
and a relative slenderness ratio ik = |2
Nik
where:
Npik  characteristic plastic normal force related to the net cross-section of the inner thread diameter: :
2
Npix =7 - dTl ok

fyx characteristic yield strength, fyx = 900 N/mm?2 for HECO-TOPIX-plus-CC screws and fully
threaded HECO-TOPIX-plus screws

di inner thread diameter of the screw [mm]
N I,k

Npl,d —_ Pk
w1

YMmL partial factor according to EN 1993-1-1 in conjunction with the particular national annex
characteristic ideal elastic buckling load:

Nk =yChEs-ls  [N]

elastic foundation of the screw:

G =(0.19+0.012-d)-p, -(900”‘) [N/mm?]
180°
Pk characteristic density of the timber member [kg/m?],
o angle between screw axis and grain direction, 30° < a < 90°

modulus of elasticity:
Es =210.000 N/mm?

second moment of area:
4
I m-d;

64 (mm’]
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Annex D
Compression reinforcement perpendicular to the grain
General

Only HECO-TOPIX-plus-CC screws and fully threaded HECO-TOPIX-plus screws shall be used for compression rein-
forcement perpendicular to the grain. The provisions are valid for reinforcing timber members made from solid timber,
glued solid timber and glued laminated timber made from softwood.

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

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

Design

For the design of reinforced contact areas the following conditions must be met independently of the angle between the
screw axis and the grain direction.

The design resistance of a reinforced contact area is:

Keoo "B Lepy-Tegog +n-min { Raxai¥e - Npl.d} }

Ry g =min{ 2
%0.d B-ler o feo0a

where:

keoo  Parameter according to EN 1995-1-1:2004+A1: 2008, 6.1.5

B Bearing width [mm)]

Let1 Effective contact length according to EN 1995-1-1:2004+A1: 2008, 6.1.5 [mm]
feood  Design compressive strength perpendicular to the grain [N/mm?]

n Number of reinforcing screws, n = no - Ngo

No Number of reinforcing screws arranged in a row parallel to the grain

Ngo Number of reinforcing screws arranged in a row perpendicular to the grain

Rax,d :fax,d -d 'eef [N]

fax.d design value of the axial withdrawal capacity of the threaded part of the screw [N/mm?]
d outer thread diameter of the screw [mm]
Ke according to annex C, section "compressive capacity"
Npia  according to annex C, section “compressive capacity" [N]
Let2 Effective contact length in the plane of the screw tips (see following Figure) [mm]
let2 = {les + (No - 1) - a1 + min(Zer ; a1,cc)} for end supports (see following Figure left)
Let2 =42 - Les + (No - 1) - a1} for intermediate supports (see Figure 4 right)

Lot Penetration length of the threaded part of the screw in the timber member [mm]
a1 Spacing a; in a plane parallel to grain, see Annex B [mm]

aice End distance of the centre of gravity of the threaded part in the timber member, see Annex B [mm]
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Load distribution Load distribution

| ¢ ) | : |
o A AV T oo A
Section A-A Section A-A

|
1
|
Al e { =

\
|
‘ ® ® ° '
B i 621: B
‘ ] L) °
l , a8 | :31 cGI , I &y

Figure 4: Reinforced end support (left) and reinforced intermediate support (right)
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Annex E

Tensile reinforcement perpendicular to grain
General

Only HECO-TOPIX-plus-CC screws and fully threaded HECO-TOPIX-plus screws shall be used for tensile reinforce-
ment perpendicular to the grain.

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

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

- solid timber made of softwood or of the hardwood species ash, beech or oak,

- glued laminated timber made of softwood or of the hardwood species ash, beech or oak,
- glued solid timber made of softwood,

- laminated veneer lumber made of softwood.

For the design and construction of the tensile reinforcement of timber members perpendicular to the grain, the provisions
at the place of installation shall apply. As examples connection forces at an angle to the grain and notched beam supports
are given in the following.

Note: For example, in Germany the provisions of standard DIN EN 1995-1-1/NA: 2013-08, NCI NA.6.8 and amend-
ments shall be taken into account.

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

Design

Connection forces at an angle to the grain

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

|:1—3‘O(,2 +2'(},3:|-F90yd -

I:ax,Rd
where

Feoa  design value of the force component perpendicular to the grain,

o =a/h
a see Figure A.4.1
h = member depth

Facrs = Min {foq 0 Lo Fopg

faxa  design value of the axial withdrawal capacity of the threaded part of the screw
d outer thread diameter of the screw

Let smaller value of the penetration depth below or above the potential crack,

Fira  design value of the tensile resistance of the screw = fiens g

Outside the connection only one screw each in longitudinal direction of the beam shall be taken into account.
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expected crack level

F90/2l l Foo/2 i Foo

Figure 5: Example for tensile reinforcement of a connection force perpendicular to the grain
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Notched beam supports

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

13V 3(1-a) -2(1-a)' |

<1
I:ax,Rd
where
Vi design value of the shear force
o = he/h
h = member depth

Faxrda = min {fax,d -d- gef; Ft,Rd}

faxa  design value of the axial withdrawal capacity of the threaded part of the screw
d outer thread diameter of the screw

Let smaller value of the penetration depth below or above the potential crack, the total minimum penetration depth
of the screw shall be 2 - les

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

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

expected crack level

A A

he he

h-he
A -5 - A -5 >

Vd V4
c c

Figure 6: Example for tensile reinforcement of a notched beam support
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Annex F

Fastening of thermal insulation material on top of rafters
General

HECO 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 facades. In the following, the meaning of the word rafter includes
wood-based members with inclinations between 0° and 90°.

The thickness of the thermal insulation material may be up to 400 mm. The thermal insulation material shall be applica-
ble as insulation on top of rafters or on facades according to national provisions that apply at the installation site.

The battens have to be from solid timber (softwood) according to EN 338/ EN 14081-1. The minimum thickness t and
the minimum width b of the battens are given in table 6:

Table 6: Minimum thickness and minimum width of the battens

Outer thread diameter Minimum thickness t Minimum width b
[mm] [mm] [mm]
6 and 8 30 50
10 40 60

The minimum width of the rafters is 60 mm.
A reduced unloaded edge distance asc of 2.5 d of axially loaded screws in rafters may be used under the following
conditions:

— Characteristic density of the rafter: px <460 kg/m?

— Outer thread diameter of the screw: 6 mm <d < 8 mm

— Depth h of the rafter parallel to screw axis: h>16d

—  Width b of the rafter perpendicular to screw axis: b>5d

— Loaded or unloaded end distance: azyc > 25 d

— Spacing parallel to the grain: a; >25 d

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

The anchorage of wind suction forces as well as the bending stresses of the battens shall be considered for design. Screws
perpendicular to the grain of the rafter (angle o = 90 °) may be arranged where required considering the design of the
battens.

Parallel inclined screws and thermal insulation material in compression
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 % deformation, measured
according to EN 8261, shall be & 10%) = 0,05 N/mmz2. 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
thread under the screw head or from the screw head into the battens.

Only HECO-TOPIX-plus and HECO-TOPIX-T screws shall be used in this system.

Instead of battens the following wood-based panels may be used to cover the thermal insulation material if they are
suitable for that use:

— 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.

Only screws with countersunk head and raised countersunk head shall be used for fixing wood-based panels on rafters
with thermal insulation material as interlayer.

1 EN 826:2013 Thermal insulating products for building applications - Determination of compression behaviour



Page 75 of 82 of European Technical Assessment no. ETA-19/0553, issued on 2022-01-20

The minimum thickness of the wood-based panels shall be 22 mm.
The word batten includes the meaning of wood-based panels in the following.

Counter-batten

Insulation

Rafter

Vapour barrier

Formwork

Figure 7: Fastening of the thermal insulation material on top of rafters - structural system for parallel inclined
SCrews
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Figure 8: Point loads Fy perpendicular to the battens

(Ds+ S,)sin=R;

Figure 9:  Point loads Fs perpendicular to the battens, load application in the area of the screw heads
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Design of the battens

The characteristic values of the bending stresses are calculated as:
_ (Fb,k + Fs,k) : Ichar

where
o 4-El
lenar =Characteristic length 1, = 4
Wer K

El = Bending stiffness of the batten
K = modulus of subgrade reaction
wes = Effective width of the thermal insulation material

Fox = Characteristic value of the point loads perpendicular to the battens

Fsk = Characteristic value of the point loads perpendicular to the battens, load
application in the area of the screw heads

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

Wy =W+1t,/2
where

w = Minimum from width of the batten or rafter, respectively
tai = Thickness of the thermal insulation material

The following condition shall be satisfied:

Omd My <1

Wt
fi m,

For the calculation of the section modulus W the net cross section shall be considered.
The characteristic value of the shear stresses shall be calculated according to:
R+ F
Vk — ( b,k2 S‘k)
The following condition need to be satisfied:
T_d _ 1.5 * Vd <

= <1
1:v,d A'fv,d

For the calculation of the cross section area the net cross section shall be considered.
A.5.2.3 Design of the thermal insulation material

The characteristic value of the compressive stresses in the thermal insulation material shall be calculated according to:

1, 5 ‘ Fb K + FS k
Gk = . —
2 Ichar "W
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 characteristic value of the axial tension force in the screw may be
calculated from the shear loads of the roof Rs:

T _ Rs,k
Sk ™
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 according
to section 3.9.

In order to limit the deformation of the screw head for thermal insulation material with thickness over 220 mm or with
compressive stress o (10%) below 0.12 N/mm?, respectively, the axial withdrawal capacity of the screws shall be reduced
by the factors k; and k.

In the case that wood-based panels cover the thermal insulation material:

0.8 0.8
: Pe ) . P ). Frens,
Fax,a,Rd = mm{kax 'fax,90,d -d- Ief,r : kl ' k2 (3,;0J 'fhead,d dﬁ (Sskoj ’ ;:Aszk }

In the case that battens cover the thermal insulation material:
p 0.8
kax 'fax,90,d -d- Ief,r : kl ! k2 (_kj

350
0.8
f.q2 (p_kj
head,d h 350

Fa.o.rg = MiN o8
kax ' fax,QO,d -d- Ief,b ' (%J
tens,k
Tm2
where:
Kax Factor, taking into account the angle o between screw axis and grain direction according to sec-

tion Axial withdrawal capacity

fax.90.d design value of the axial withdrawal parameter of the threaded part of the screw perpendicular to
the grain [N/mm?]

d outer thread diameter of the screw [mm]

le.r penetration length of the threaded part of the screw in the rafter, les > 40 mm

let penetration length of the threaded part of the screw in the batten [mm]

Pk characteristic density of the wood-based member [kg/m3], for softwood LVL px <500 kg/m3, for
ash, beech and oak pk <590 kg/m?

o angle o between screw axis and grain direction, 30° < o < 90°

fhead, design value of the head pull-through parameter of the screw [N/mm2]

dn head diameter [mm]

Trens k characteristic tensile capacity of the screw according to annex 2 [N]

M2 partial factor according to EN 1993-1-1 in conjunction with the particular national annex

k1 min {1; 220/tH|}

k2 min {1; c10%/0,12}

thi thickness of the thermal insulation material [mm]

G 10% compressive stress of the thermal insulation material under 10 % deformation [N/mm?Z]

If one of the above mentioned equations is fulfilled, the deflection of the battens does not need to be considered when
designing the load-carrying capacity of the screws.
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Alternatively inclined screws and thermal insulation material not in compression
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 assump-
tions:

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

e 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.

e The batten is considered as a continuous beam with a constant span ¢ = A + B. 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 characteristic values of the

screw’s normal forces are determined based on the loads parallel and perpendicular to the roof plane:

-sin(90° — o
Compressive screw: N_, =e-| — uIE TR ( 2)
’ coso, +sino, / tanao., sin(a, +a,)
-sin(90° —a.
Tensile screw: N, =e- A _ ik ( )
cosa, +sina, / tanoy sin(oy +at,)
e distance of the perpendicular to the grain inserted screws according to Figure 5.4
Quk characteristic value of the loads parallel to the roof plane
OLk characteristic value of the loads perpendicular to the roof plane
o Angle a1 and o> between screw axis and grain direction, 30° < a; <90°, 30° < a < 90°

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 characteristic value of the load compo-
nent perpendicular to the batten from the tensile screw is:

F.. =e- Qi _(h,k'Sin(goo—ocl)-sinoc2
zsk 1/tano, +1/tana, sin(oy +a.,)

A positive value for Fzsx means a load towards the rafter, a negative value a load away from the rafter. The system of
the continuous beam is shown in Figure 8.

The battens fixed on the rafter shall be supported perpendicular to the load-bearing plane.
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Figure 8  Fastening of thermal insulation material on top of rafters - structural system for alternatively inclined
screws and continuous batten under constant line loads from actions on the roof plane ¢. and concentrated
loads from tensile screws Fzs
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Design of the screws

The design value of the load-carrying capacity of the screws shall be calculated according to equations “Compressive
screw” and “Tensile screw” given in the section Mechanical model.

Screws loaded in tension:
p 0.8 p 08 f
F aRd:min k. -f 90d'd.|fb'[ﬂj k- f ,90,d'd'|f [r_k] ; tens, k
o { o s T 1350 "y,

Screws loaded in compression:

0 08 0 0.8 < N
- , ] , . “Nplk
Fax,a,Rd = mll’l{kax 'fax,90,d -d- |efvb (%] ,kax -faX,QO,d -d- |ef’r (3;5} ,_CYMlp }

where:

Kax factor, taking into account the angle o between screw axis and grain direction according to sec-
tion Axial withdrawal capacity

fax.90.d design value of the axial withdrawal parameter of the threaded part of the screw perpendicular to
the grain in the batten [N/mm?]

d outer thread diameter of the screw [mm]

let penetration length of the threaded part of the screw in the batten [mm]

letr penetration length of the threaded part of the screw in the rafter, les > 40 mm

Pb,k characteristic density of the batten [kg/m?], for softwood LVL px <500 kg/m3, for ash, beech and
oak pk <590 kg/m?3

Prk characteristic density of the rafter [kg/m?], for softwood LVL px <500 kg/m3, for ash, beech and
oak pk <590 kg/m?3

o angle a1 or a» between screw axis and grain direction, 30° < a1 <90°, 30° < a2 <90°

frens characteristic tensile capacity of the screw according to section 3.1 [N]

YM1, YM2 partial factor according to EN 1993-1-1 in conjunction with the particular national annex
ke - Npik  buckling capacity of the screw according to table 7 [N]
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Table 7 Characteristic buckling capacity of the screws «c - Npix in kN

Freoscrew | HECO-TOPIX- | HECO-TOPIX- | | JUOVIRsmees | HECO ORI
length L of plus-CC plus-T SCrews
ﬂt])itsv(\:/zzvr:/s Carbon steel Stainless steel
batten and Outer thread diameter d [mm]
rafter 60 | 80 | 80 | 100 | 60 | 80 | 100 | 80 10.0
[mm]
Kc Np|,k [kN]
<100 1.11 3.73 6.37 11.70 1.11 3.73 8.07 5.69 10.1
120 0.84 2.85 4.92 9.22 0.84 2.85 6.27 451 8.20
140 0.66 2.25 3.90 7.38 0.66 2.25 4.99 3.64 6.73
160 0.53 1.81 3.16 6.03 0.53 1.81 4.05 2.98 5.59
180 0.43 1.50 2.61 5.00 0.43 1.50 3.35 2.48 4.69
200 0.36 1.25 2.20 4.22 0.36 1.25 2.82 2.10 3.99
220 0.30 1.06 1.87 3.60 0.30 1.06 241 1.79 3.42
240 0.26 0.91 1.61 3.12 0.26 0.91 2.08 1.55 2.97
260 0.23 0.79 1.40 2.72 0.23 0.79 181 1.36 2.60
280 0.20 0.70 1.23 2.39 0.20 0.70 1.59 1.19 2.29
300 0.17 0.61 1.09 211 0.17 0.61 1.40 1.06 2.04
320 0.16 0.55 0.97 1.88 0.16 0.55 1.25 0.94 1.83
340 0.14 0.49 0.87 1.69 0.14 0.49 1.12 0.85 1.64
360 0.12 0.44 0.78 1.53 0.12 0.44 1.01 0.76 1.49
380 0.11 0.40 0.71 1.38 0.11 0.40 0.92 0.69 1.35
400 0.10 0.36 0.65 1.26 0.10 0.36 0.83 0.63 1.23
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