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LEGAL BASIS AND GENERAL S

CONDITIONS

This European Technical Approval is issued by
ETA-Danmark A/S in accordance with:

Council Directive 89/106/EEC of 21 December
1988 on the approximation of laws, regulations
and administrative provisions of Member States
relating to construction produétsas amended by
Council Directive 93/68/EEC of 22 July 1993

Bekendtgarelse 559 af 27-06-1994 (aflgser
bekendtgarelse 480 af 25-06-1991) om ikrafttree-
den af EF direktiv af 21. december 1988 om
indbyrdes tilneermelse af medlemsstaternes love
og administrative bestemmelser om byggevarer.

Common Procedural Rules for Requesting,
Preparing and the Granting of European Techni-
cal Approvals set out in the Annex to Commis-
sion Decision 94/23/E¢

ETA-Danmark A/S is authorized to check whet-
her the provisions of this European Technical
Approval are met. Checking may take place in the
manufacturing plant. Nevertheless, the responsi-
bility for the conformity of the products to the
European Technical Approval and for their fithess
for the intended use remains with the holder of
the European Technical Approval.

This European Technical Approval is not to be
transferred to manufacturers or agents of manu-
facturers other than those indicated on page 1, or
manufacturing plants other than those indicated
on page 1 of this European Technical Approval.

This European Technical Approval may be
withdrawn by ETA-Danmark A/S pursuant to
Article 5(1) of Council Directive89/106/EEC.

Reproduction of this European Technical Approval
including transmission by electronic means shall be
in full. However, partial reproduction can be made
with the written consent of ETA-Danmark A/S. In
this case partial reproduction has to be desigreged
such. Texts and drawings of advertising brochures
shall not contradict or misuse the European Teeahnic
Approval.

This European Technical Approval is issued by ETA
Danmark A/S in English.

This version corresponds fully to the version uliae

ted within EOTA. Translations into other languages
have to be designated as such.

Official Journal of the European CommunitiesL¥0, 11 Feb 1989, p 12.
Official Journal of the European CommunitiesLg220, 30 Aug 1993, p 1.
Official Journal of the European CommunitieSINL7, 20 Jan 1994, p 34.
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Il SPECIAL CONDITIONS OF THE

EUROPEAN TECHNICAL APPROVAL

1 Definition of product and intended use
Definition of the product

SPAX screws are self-tapping screws to be usddhiver
structures. They shall be threaded over a parver the
full length. SPAX threaded rods shall be threadest the
full length. The screws shall be produced from carfteel
wire for nominal diameters of 2,5 mm to 12,0 mm and
from stainless steel wire for nominal diameter8,6fmm

to 12,0 mm. SPAX threaded rods shall be produczd fr
carbon steel wire or from stainless steel wireafoominal
diameter of 16,0 mm. Where corrosion protection is
required, the material or coating shall be declared
accordance with the relevant specification giveArimex

A of EN 14592,

Geometry and Material

The nominal diameter (outer thread diameter), GRAX
screws shall not be less than 2,5 mm and shatlengteater
than 12,0 mm. The nominal diameter of SPAX threadds

is 16 mm. The overall length of the screwsshall not be
less than 12 mm and shall not be greater than 830Trhe
overall length of the threaded rodsshall not be greater
than 3000 mm. Other dimensions are given in Annex A

The ratio of inner thread diameter to outer threiadheter
d/d ranges from 0,58 to 0,68.

The screws are threaded over a minimum lengtf 4d
(,e. _4d

The lead p (distance between two adjacent threaukg)
ranges from 0,44 to 0,61d.

No breaking shall be observed at a bend amglef less
than (45/87 + 20) degrees.

Intended use

The screws and threaded rods are used for conngdtio
load bearing timber structures between memberslaf s
timber (softwood), glued laminated timber (softwpatoss-
laminated timber, and laminated veneer lumber, |&imi
glued members, wood-based panels or steel. Thesare
also used for connections in load bearing memtessliol
timber (hardwood) or glued laminated timber (hardd)o
SPAX screws with a thread over the full length &RRAX
threaded rods are also used as tensile or com@essi

panels, laminated veneer lumber and cross lamitiatber
shall only be located on the side of the screw héad
following wood-based panels may be used:

Plywood according to EN 636 or European Technical

Approval or national provisions that apply at the
installation site

Particleboard according to EN 312 or European

Technical Approval or national provisions that gppl

at the installation site

Oriented Strand Board according to EN 300 or
European Technical Approval or national provisions

that apply at the installation site

Fibreboard according to EN 622-2 and 622-3 or
European Technical Approval (minimum density 650
kg/m3) or national provisions that apply at the
installation site

Cement bonded particleboard according to EN 634 or
European Technical Approval or national provisions

that apply at the installation site

Solid wood panels according to EN 13353 and EN
13986 or European Technical Approval or national
provisions that apply at the installation site

Cross laminated timber according to European

Technical Approval

Laminated Veneer Lumber according to EN 14374 or
European Technical Approval

Engineered wood products according to European

Technical Approval if the ETA of the product inchsd
provisions for the use of self-tapping screws, the
provisions of the ETA of the engineered wood produc

apply

The screws or threaded rods are intended to be insed
timber connections for which requirements for medtsd
resistance and stability and safety in use in ¢mses of the
Essential Requirements 1 and 4 of Council Directive
89/106/EEC shall be fulfilled.

The design of the connections shall be based on the
characteristic load-carrying capacities of the wsreThe
design capacities shall be derived from the chariatit
capacities in accordance with Eurocode 5 or ancggpijatte
national code.

The screws or threaded rods are intended for use fo
connections subject to static or quasi static logudi

The scope of the screws regarding resistance tosion

reinforcement perpendicular to the grain or as rsheashall be defined according to national provisidvas apply

reinforcement in softwood members.

at the installation site considering environmental
conditions. Section 2.7 of this ETA contains therasion

Furthermore SPAX screws with diameters between 6 mnprotection for SPAX screws made from carbon steel a

and 12 mm may also be used for the fixing of Thérma
insulation material on rafters.

the material number of the stainless steel.

Assumed working life

Steel plates and wood-based panels except solidi wooThe assumed intended working life of the screwster
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intended use is 50 years, provided that they drsuto
appropriate use and maintenance.

The information on the working life should not legarded
as a guarantee provided by the manufacturer @ppeval
body issuing the ETA. An “assumed intended worlkiia§
means that it is expected that, when this workifeghas
elapsed, the real working life may be, in normaé us
conditions, considerably longer without major deigitéon
affecting the essential requirements.
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2 Characteristics of product and assessment
Characteristic

Assessment of characteristic

2.1 Mechanical resistance and stability*)

2.1.1 Tensile strength Characteristic valugefs k

Screws made of carbon steel d=2,5mm: 1,8 kN
d=3,0 mm: 2,6 kN
d=3,5mm: 3,8 kN
d=4,0 mm: 5,0 kN
d=4,5mmor 4,6 mm: 6,4 kN
d=5,0 mm: 7,9 kN
d=5,6 mm: 9,9 kN
d=6,0 mm: 11 kN
d=7,0mm: 13 kN
d=8,0 mm: 17 kN
d=10,0 mm: 28 kN
d=12,0 mm: 38 kN

Threaded rods made of carbon steel or d=16,0 mm: 63 kN

stainless steel

. d=3,0 mm: 2,1 kN

Screws made of stainless steel d = 3.5 mm: 2.9 kN
d=4,0 mm: 3,8 kN
d=4,5mmor 4,6 mm: 4,2 kN
d=5,0 mm: 4.9 kN
d=5,6 mm: 6,2 kN
d=6,0 mm: 7,1 kN
d=7,0mm: 10 kN
d=8,0 mm: 13 kN
d=10,0 mm: 20 kN
d=12,0 mm; 28 kN

2.1.2 Insertion moment Ratio of the characteristic torsional strength to
the mean insertion moment:
1:tor,k/ Rtor,meanz 1’5

2.1.3 Torsional strength Characteristic valugdf:

Screws made of carbon steel d=2,5mm: 0,65 Nm
d=3,0 mm: 1,3 Nm
d=3,5mm: 2,0 Nm
d=4,0 mm: 3,0 Nm
d=4,5mmor 4,6 mm: 4.0 Nm
d=5,0 mm: 6,0 Nm
d=5,6 mm: 8,0 Nm
d =6,0 mm: 10,5 Nm
d=7,0mmm: 14,2 Nm
d =8,0 mm: 21 Nm
d=10,0 mm; 40 Nm

Screws made of stainless steel d=12,0 mm: 70 Nm
d=3,0 mm: 1,0 Nm
d=35mm: 1,7 Nm
d=4,0 mm: 2,4 Nm
d=4,5mmor 4,6 mm: 3,2 Nm
d=5,0 mm: 4.6 Nm
d=5,6 mm: 5,6 Nm
d=6,0 mm: 7,0 Nm
d=7,0mm: 8,7 Nm
d=8,0 mm: 17 Nm
d =10 mm: 28 Nm
d=12 mm: 54 Nm
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Characteristic

Assessment of characteristic

2.2 Safety in case of fire

2.2.1 Reaction to fire

2.3 Hygiene, health and the environment
2.3.1 Influence on air quality

2.4 Safety in use
2.5 Protection against noise
2.6 Energy economy and heat retention

2.7 Related aspects of serviceability

2.7.1 Durability
2.7.2 Serviceability
2.7.3 Identification

The screws are made from steel classified as
Euroclass Alin accordance with EN 1350-1
and EC decision 96/603/EC, amended by EC
Decision 2000/605/EC

No dangerous materials **)
Not relevant

Not relevant

Not relevant

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 Annex A

*) See page 7 of this ETA

**) In accordance with http://europa.eu.int-/comntérprise/construction/internal/dangsub/dangmaim.hit addition to the specific clauses relating smgerous
substances contained in this European Technicalo¥ph there may be other requirements applicaitled products falling within its scope (e.g. tr@osed European
legislation and national laws, regulations and aitrative provisions). In order to meet the primns of the EU Construction Products Directivestheequirements need

also to be complied with, when and where they apply
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2.1 Mechanical resistance and stability

The load-carrying capacities for SPAX screws areThe embedding strength for screws in non-pre-dritieles
applicable to the wood-based materials mentioned inarranged at an angle between screw axis and grain
paragraph 1 even though the term timber has besthins  direction, 0° a 90°is:

the following. _0,082xr, xd 03

[MPa]

hk = R

The characteristic lateral load-carrying capacitied the 2,5%c08 a+sir a

characteristic axial withdrawal capacities of SPgckews _ _

or threaded rods should be used for designs imdanoe ~ [Of SCTews in pre-drilled holes:

with Eurocode 5 or an appropriate national code. f. = 0,082xr, x(1 - 0,01xd (MPa]
' 2,5xcod a+sif a

Point side penetration length must ke> 4d, where d is

the outer thread diameter of the screw or threagigd~or  for threaded rods in pre-drilled holes:

the fixing of thermal insulation material on toprafters, i 0,082x1, x(1 - 0,01xd) [MPa]

point side penetration must be at least 40 my®,40 mm. hk (2 5xcod a+ SiR a) % K Sif e4co?s)
The mathematical penetration length of the threaddd

shall be limited to 1000 mm even if the actual peien ~ YWhere
length is longer. r. characteristic timber density [kg/m3];

d outer thread diameter [mm];
European Technical Approvals for structural memioers a  angle between screw axis and grain direction;
wood-based panels must be considered where apiglicab €  angle between force and grain direction;

keo according to equation (8.33) in EN 1995-1-1.
Reductions in the cross-sectional area caused BXSP
screws or threaded rods with a diameter of 10 mmare ~ The embedding strength for screws arranged paralieé
shall be taken into account in the member strengthplane of cross laminated timber, independent oftigle
verification both, in the tensile and compressiveasof  between screw axis and grain direction, @ 90°, shall
members. be calculated from:

frx =200 %° [N/mm?]

unless otherwise specified in the technical speatifon
(ETA or hEN) for the cross laminated timber.

For screws in pre-drilled holes, the drill hole rditer
should be considered in the member strength vatidio,
for screws driven without pre-drilling, the innére¢ad

diameter. Where

d outer thread diameter [mm]

Lateral load-carrying capacity (d, in the drawings in the annex)

The characteristic lateral load-carrying capacftpBAX
screws or threaded rods shall be calculated acgptdiEN The embedding strength for screws or threadedin

1995-1-1:2008 (Eurocode 5) using the outer thread . .

diameter d as the nominal diameter of the screve Th plane surface of cross laminated timber shouldsberaed

contribution from the rope effect may be considered as for solid timber based on the characteristisitieaf the
P outer layer. If relevant, the angle between forma grain

The characteristic yield moment shall be calculdtenh: direction of the outer layer should be taken irtoaaint.

SPAX screws for 2,5 mm < d < 12,0 mm made of carbonThe direction of the lateral force shall be perpenidr to

the screw axis and parallel to the plane surfatkes€ross

steel: laminated timber

My« = 0,15 600 d*° [Nmm] '

SPAX threaded rods: Fforhangles 4|5° a <h90° rl;)etween_ fc_>rc|e agd grai_n dire_ction
My = 140000 Nnjm] of the outer layer the characteristic load-carryagacity

may be assumed as 2/3 of the corresponding vatze=o

SPAX screws for 3,0 mm <.d < 12,0 mm made of staw 90°, i_f only thg penetration depth perpendiculahtowide
face is taken into account.

steel:
My, = 0,15 400 d*® [Nmm] _

For laterally loaded screws, the rules for multifaistener
where connections in EN 1995-1-1, 8.3.1.1 (8) shouldgied.

d outer thread diameter [mm]
(dy in the drawings in the annex)
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Axial withdrawal capacity
The characteristic axial withdrawal capacity of SPA
screws or threaded rods at an angle of 1&%<90° to the

grain in solid timber (softwood and hardwood with a

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

maximum characteristic density of 590 kg/m3), glued Note: For screws as compression reinforcementtined

laminated timber and cross-laminated timber memtreas
an angle of 30° & < 90° to the grain in laminated veneer
lumber members shall be calculated according t4 8-
1-1:2008 from:

F - nef xfax,k d ><ef r_k
xa Rk oxcod a+sika 350
Where

Fax,a,RK

0,8

[N]

characteristic withdrawal capacity of the
screw at an angla to the grain [N]

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

faxk Characteristic withdrawal parameter
25mm d<6,0mm: f£x=14,0 N/mm?
6,0mm d 8,0 mm: f,,=12,0 Nmmz?
d=10,0 mm; &x=11,5 N/mm?
d=12,0 mm; &x=11,0 N/mm?2
d=16,0 mm; & x=10,0 N/mm?

d outer thread diameter [mm]

(d; in the drawings in the annex)
Penetration length of the threaded part
according to EN 1995-1-1:2008 [mm]

a Angle between grain and screw axasx 15°)
ry Characteristic density [kg/m3]

For screws penetrating more than one layer of cross

laminated timber, the different layers may be takdn
account proportionally.

The axial withdrawal capacity is limited by the dqaull-
through capacity and the tensile or compressivaagpof
the screw or threaded rod.

For axially loaded screws in tension, where them
force is parallel to the screw axes, the rulesNn1295-1-
1, 8.7.2 (8) should be applied.

For inclined screws in timber-to-timber or steekitober
shear connections, where the screws are arrangied an

screws as fasteners in mechanically jointed beams o
columns or for the fixing of thermal insulation
material, ;= n.

Head pull-through capacity

The characteristic head pull-through capacity cA%P
screws or threaded rods shall be calculated actptdi
EN 1995-1-1:2008 from:

r 0,8
Fixa Rk = Net X head k &, "Sﬁ) [N]

where:

Faxark Characteristic head pull-through capacity of
the connection at an angle> 30° to the
grain [N]

Nef Effective number of screws according to EN
1995-1-1:2008
For inclined screwsn,; = max{ rf° ;0,9<}1
see axial withdrawal capacity)

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

dh Diameter of the screw head or the washer

[mm]. Outer diameter of heads or washers

dn, > 32 mm shall only be considered with a

nominal diameter of 32 mm.

(dk in the drawings in the annex)

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

Characteristic head pull-through parameter for SPAX
screws with countersunk or hexagon heibout flange in
connectionswith timber and in connections with wood-
based panels with thicknesses above 20 mm:

dy 16 mm: feadk= 27,0 — @ [N/mm?]

1I6mm<¢ 32 mm: feagx= 11,0 — 0,&dy — 16) [N/mm?]

Characteristic head pull-through parameter for SPAX
screws with washer or with second thread undehdael,
pan head, hexagon heaith flange or countersunk head

angle 30° a 60° between the shear plane and the screwyith washer in connections with timber and in cartioas

axis, the effective number of screws; should be
determined as follows:

For one row of n screws parallel to the load, thed}

carrying capacity should be calculated using tlfiecéfe
number of fastenersfwhere

Ny = max{ f° ;0,9<}1

with wood-based panels with thicknesses above 20 mm
d, 16 mm: feadk= 29,0 — d [N/mm?]

16 mm<d 22 mm: feaqx= 13,0 [N/mm?]

22mm<¢g 32 mm: feaqx= 16,0-0,5¢d,- 16) [N/mm?]

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

fhead,k: 8 N/mm?2
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Screws in connections with wood-based panels with ad = 6,0 mm: 7,1 kN
thickness below 12 mm (minimum thickness of thedvoo d = 7,0 mm: 10 kN
based panels of 12with d as outer thread diameter): d=8,0 mm: 13 kN
fhead k= 8 N/mmz2 d=10,0 mm: 20 kN
limited to Ry rk= 400 N d=12,0 mm; 28 kN

For SPAX screws or threaded rods, the withdrawzd.cigy The tear-off capacity of the screw head is grethtn the

of the thread in the member with the screw head Ipgay tensile capacity of the screw.

taken into account instead of the head pull-through

capacity. For screws or threaded rods used in combinatidm stéel
plates, the tear-off capacity of the screw heatuding a

For partially threaded screws with smooth shanleutite ~ washer shall be greater than the tensile capatitheo

head, the head or washer diameter shall be eqgetater  screw.

than 1,8 ds, where ds is the smooth shank or the wire

diameter. Otherwise the characteristic head puditthh Combined laterally and axially loaded screws or

capacity Eya re= 0 for screws with a smooth shank under threaded rods

the head. For connections subjected to a combination of el
lateral load, the following expression should bigsfiad:

The head diameter, dhall be greater than 198 where d

is the smooth shank or the wire diameter. Otherttise E 2 = 2

characteristic head pull-through capacity.fx = 0. axBd  _RE g9

Fax,Rd I:Ia,Rd
The minimum thickness of wood-based panels acaptdin
the clause 2.1 must be observed. where
Faxes axial design load of the screw or threaded rod
In steel-to-timber connections the head pull-thitoug F,eq lateral design load of the screw or threaded rod

capacity is not governing. Faxra design load-carrying capacity of an axially loaded
screw or threaded rod
Tensile capacity Fara design load-carrying capacity of a laterally ledd
The characteristic tensile capacify.fi of SPAX screws screw or threaded rod
made of carbon steel or threaded rods made of cateel
or stainless steel is: Mechanically jointed beams
See annex B
d=2,5mm: 1,8 kN
d=3,0 mm: 2,6 kN Compressive capacity
d=3,5mm: 3,8 kN The characteristic compressive capacityrk of SPAX
d=4,0 mm: 5,0 kN screws or threaded rods with full thread alonglémgth
d=4,5mmor 4,6 mm: 6,4 kN embedded in timber shall be calculated from:
d=5,0 mm: 7,9 kN
g ; 2:8 mm 91’2 tm Fax,Rk =min {fa\x,km:i >(ef ; lé NpI,L} [N]
d=7,0 mm: 13 kN where B
d =8,0 mm: 17 kN 1 forl £ 0,2
d =10,0 mm: 28 kN k. = 1 for T.> 0.2
d=12,0 mm: 38 kN k+m K= =
Threaded rods d = 16 mm: 63 kN k =0,5x1+0,49X - 0,212

The characteristic tensile capacitydiof SPAX screws  The relative slenderness ratio shall be calculfxted:
made of stainless steel is:

_— NpLk
d=3,0 mm: 2,1 kN = N
d=3,5mm: 2,9 kN kik
d=4,0 mm: 3,8 kN
d =4,5mm or 4,6 mm: 4,2 kN Where
d=5,0 mm: 4.9 kN

d=5,6 mm: 6,2 kN
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d2
Ngk =P le K [N]
is the characteristic value for the axial capaititgase of
plastic analysis referred to the inner thread csession.

Characteristic yield strength:
fyx =1000 [N/mm?]
for SPAX screws made of carbon steel

= 500 [N/mm?]

for SPAX threaded rods and SPAX screws made of
stainless steel

Characteristic ideal elastic buckling load:

fyx

Ny =+/Ch XEs *s [N]

Elastic foundation of the screw:

¢, = (0,19+ 0,01 d)xg 012 [N/mm?]
18C°

for screws in cross-laminated timber, the most

unfavourable combination af andr , governs;

Modulus of elasticity:

E; = 210000 [N/mm?2]

Characteristic density:

r« = characteristic density [kg/m3]

for hardwoods with a maximum characteristic
density of 450 kg/m3

Second moment of arga= & sdf [mmn]
d; = inner thread diameter
(d, in the drawings in the annex)

= angle between screw axis and grain direction

[mm]

Note: When determining design values of the
compressive capacity it should be considered thaisf
to be calculated using.k and \, for timber according to
EN 1995 while N q4is calculated usingw o for steel
according to EN 1993.

Compression reinforcement
See annex C

Tensile reinforcement
See annex D

Shear reinforcement
See annex E

Thermal insulation material on top of rafters
See annex F

2.7 Related aspects of serviceability

2.7.1 Corrosion protection in service class 1,@ an

The SPAX screws and threaded rods are produced from
carbon wire. They are brass-plated, nickel-platexhie
finished or electrogalvanised and e.g. yellow ouebl
chromated with thicknesses of the zinc coating fdoA1L6

pum or have a zinc flake coating with thicknessesff.O —

20 pm.

Steel no. 1.4016, 1,4062, 1.4401, 1.4567, 1.457282D

and 1.4539 is used for screws made from staintest s
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Attestation of Conformity and
CE marking

Attestation of Conformity system

The system of attestation of conformity is 2+
described in Council Directive 89/106/EEC
(Construction Products Directive) Annex L.

a) Tasks for the manufacturer:

(1) Factory production control,
(2) Initial type testing of the product,

b) Tasks for the notified body:
(1) Initial inspection of the factory and the

factory production control,
(2) Continuous surveillance

Responsibilities

3.2.1 Tasks of the manufacturer

3.2.1.1 Factory production control

The manufacturer has a factory production control
system in the plant and exercises permanent irterna
control of production. All the elements, requireitsen
and provisions adopted by the manufacturer are
documented in a systematic manner in the form of
written policies and procedures. This production
control system ensures that the product is in
conformity with the European Technical Approval.

The manufacturer shall only use raw materials
supplied with the relevant inspection documents as
laid down in the control pld&n The incoming raw
materials shall be subject to controls and testhdy
manufacturer before acceptance. Check of raw
materials, such as metal wire, shall include coofro
the inspection documents presented by suppliers
(comparison with nominal values) by verifying
dimension and determining material properties.

The manufactured components shall be subject to the
following checks:

Raw material specification;

Dimension of the screws or threaded rods;
Characteristic tensile strength.f «

- Characteristic torsional strength £

The control plan has been deposited at ETA-Danmadkis
only made available to the approved bodies involueitie
conformity attestation procedure.

- Characteristic insertion momeng,R;
- Durability;
- Marking.

The control plan, which is part of the technical
documentation of this European Technical Approval,
includes details of the extent, nature and frequehc
testing and controls to be performed within the
factory production control and has been agreed
between the approval holder and ETA Danmark.

The results of factory production control are releor
and evaluated. The records include at least the
following information:

- Designation of the product, basic material and
components;

- Type of control or testing;

- Date of manufacture of the product and date of
testing of the product or basic material and
components;

- Result of control and testing and, if appropriate,
comparison with requirements;

- Signature of person responsible for factory
production control.

The records shall be presented to ETA Danmark on
request.

3.2.1.1 Initial type testing of the product

For initial type-testing the results of the tests
performed as part of the assessment for the Eunopea
Technical Approval shall be used unless there are
changes in the production line or plant. In sugesa
the necessary initial type testing has to be agreed
between ETA Danmark and the notified body.

The initial type testing shall be subject to the
following checks:

- Raw material specification;

- Dimension of the screws or threaded rods;

- Characteristic yield moment v

- Characteristic withdrawal parametgyrf

- Characteristic head pull-through parametegf;
- Characteristic tensile strengtbhfx

- Characteristic yield strength if relevant;

- Characteristic torsional strength f;

- Characteristic insertion momeng,R;

- Durability.

3.2.2. Tasks of notified bodies

3.2.2.1 Initial inspection of the factory and thectbry
production control
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The approved body should ascertain that, in
accordance with the control plan, the factory, in
particular the staff and equipment, and the factory
production control, are suitable to ensure a
continuous and orderly manufacturing of the screws
with the specifications given in part 2.

3.2.2.2 Continuous surveillance

The approved body shall visit the factory at least
once a year for routine inspections. It shall be
verified that the system of factory production e¢oht
and the specified manufacturing processes are
maintained, taking account of the control plan.

The results of product certification and continuous
surveillance shall be made available on demand by
the certification body to ETA Danmark. Where the
provisions of the European Technical Approval and
the control plan are no longer fulfilled, the dgtite

of conformity shall be withdrawn by the approved
body.

3.3 CE marking
The CE marking shall be affixed on each packaging
of screws. The initials "CE" shall be followed et
identification number of the notified body and $hal
be accompanied by the following information:
- Name or identifying mark of the
manufacturer
- The last two digits of the year in which the
marking was affixed
- Number of the European Technical
Approval
- Name of product
- Outer thread diameter and length of the
self-tapping screws
- Type and mean thickness of the corrosion
protection, if relevant
- Stainless steel including the material
number, if relevant
- Number of the EC Certificate of
Conformity
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4  Assumptions under which the fitness of the
product for the intended use was favourably
assessed

4.1 Manufacturing

The screws or threaded rods are manufactured
accordance with the provisions of the European fiieeh
Approval using the automated manufacturing proesss
identified during the inspection of the plant bg #pproval

in

wood-based panels should be d,2Furthermore the
minimum thickness for following wood-based panbEdd

Plywood, Fibreboards: 6 mm
Particleboards, OSB, Cement Particleboards: 8 mm
Solid wood panels: 12 mm

For structural members according to European Teahni
Approvals the terms of the European Technical Apgisd

body issuing the ETA and the approved body and laidmust be considered.

down in the technical documentation.

4.2 Installation

4.2.1 The installation shall be carried out in adance
with Eurocode 5 or an appropriate national codessl
otherwise is defined in the following. Instructiofrem
SPAX International GmbH & Co. KG should be
considered for installation.

4.2.2 The screws or threaded rods are used foections in
load bearing timber structures between memberslaf s
timber (softwood), glued laminated timber (softwpatoss-
laminated timber (minimum diameter d = 6,0 mm), and
laminated veneer lumber, similar glued members,dwoo
based panels or steel memb@ise screws are also used for

If screws with an outer thread diameter d > 8 mgruaged in
load bearing timber structures, the structuratsotiglued
laminated timber, laminated veneer lumber and airglled
members must be from spruce, pine or fir. This duss
apply for screws or threaded rods in pre-drilletéso

The minimum angle between the screw axis and thie gr
direction isa = 15°.

4.2.3 The screws shall be driven into softwood aittpre-
drilling or after pre-drilling. The screws shall héven into
hardwood with a maximum characteristic density @9 5
kg/m3 and the threaded rods into softwood after pre
drilling. The drill hole diameters are:

connections in load bearing members of solid timber
(hardwood) or glued laminated timber (hardwood).To
connect cross-laminated timber the inner threadelier d

of the screws shall be greater than the maximahvatithe
gaps in the layer.

The screws or threaded rods may be used for caongah
load bearing timber structures with structural merab
according to an associated European Technical Appii
according to the associated European Technicalodppof
the structural member a connection in load beainiger
structures with screws according to a European riieeh
Approval is allowed.

SPAX fully threaded screws or threaded rods aceualed as
tensile or compressive reinforcement perpendidoldhe

Outer thread Drill hole diameter
diameter Softwood Hardwood
4,0 2,5 3,0
4,5 3,0 3,0
4,6 3,0 3,0
5,0 3,0 3,5
5,6 3,0 4,0
6,0 4,0 4,0
7,0 4,0 5,0
8,0 5,0 6,0
10,0 6,0 7,0
12,0 7,0 8,0
16,0 13,0 -

grain or as shear reinforcement in softwood members

Furthermore the screws with diameters between Ganmin
12 mm may also be used for the fixing of thermsiilation
material on top of rafters.

A minimum of two screws or threaded rods shouldided
for connections in load bearing timber structutdss does
not apply for reinforcements or other situationscsiged in
National Annexes to EN 1995-1-1.

The minimum penetration depth in structural memirerde
of solid, glued or cross-laminated timber id.4

Wood-based panels and steel plates should onlydreged
on the side of the screw head. The minimum thickmds

The hole diameter in steel members must be predimith
a suitable diameter.

Only the equipment prescribed by SPAX GmbH & Co. KG
shall be used for driving the screws.

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

4.2.4 Unless otherwise specified, minimum thickrfess
non-predrilled structural members is t = 24 mmsiews
with outer thread diameter d < 8 mm, t = 30 mnsmews
with outer thread diameter d = 8 mm, t = 40 mnsfoews
with outer thread diameter d = 10 mm and t = 80 fmm
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screws with outer thread diameter d = 12 mm.

timber to the edge 4 c&3d

For structural timber members, minimum spacing andSPacing aperpendicular to the grain may be reduced from

distances for screws in predrilled holes are give&N

1995-1-1:2008 (Eurocode 5) clause 8.3.1.2 and &bBlas
for nails in predrilled holes. These minimum spgcamd
distances also apply for SPAX screws with CUT otJ4C
drill tip in non-predrilled holes. Here, the outdrread

5d to 2,5d, if the condition aa, 250d2 is fulfilled.

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

diameter d must be considered. For SPAX screws witflinimum distances from loaded or unloaded ends ineist

CUT or 4CUT drill tip in non-predrilled holes the
following conditions shall be fulfilled:

a bd
a: 12d
a; 12d

minimum cross-section 40 d2
screws with CUT drill tip:

tmin = Mmax{5-d ; 20 mm} ford 6 mm,
tmin:7'd ford 8 mm
screws with 4CUT drill tip:

tmin = Mmax{6-d ; 20 mm} ford 6 mm,
tmin:7'd ford 8 mm

For SPAX screws not fulfilling the above conditiarsor
screws in laminated veneer lumber, minimum spaaird
distances are given in EN 1995-1-1:2008 clausel 2 3.
and Table 8.2 as for nails in non-predrilled holes.

Alternatively, minimum distances and spacing for
exclusively axially loaded SPAX screws with CUT or
ACUT drill tip or with d 8 mm in non-predrilled holes in
members of solid timber, glued laminated timbegiilar
glued products with a minimum thickness t =dLéhay be
taken as:

Spacing aparallel to the grain 1abd
Spacing aperpendicular to the grain ,=bd
Distance a. from centre of the screw-part in

timber to the end grain 3c&5 d
Distance ga. from centre of the screw-part in

timber to the edge sc&4 d
Distance ga. from centre of the screw-part in

timber to the edge for screws with CUT

or 4CUT drill tip only a=3d

Spacing aperpendicular to the grain may be reduced fromimper to the loaded end

5d to 2,5d, if the condition aa, 25d2 is fulfilled.

Alternatively, minimum distances and spacing for
exclusively axially loaded SPAX screws in laminated
veneer members with a minimum thickness td& @ay be
taken as:

Spacing aparallel to the grain 1&5d
Spacing aperpendicular to the grain »3abd
Distance a. from centre of the screw-part in

timber to the end grain 3c&5 d

Distance a. from centre of the screw-part in

15d for screws in non-predrilled holes with outeret
diameter d > 8 mm and timber thickness te&k 5

Minimum distances from the unloaded edge perpetaticu
to the grain may be reduced td also for timber thickness

t < 5d, if the spacing parallel to the grain and the end
distance is at least 2b

Unless specified otherwise in the technical spexiibn
(ETA or hEN) of cross laminated timber, minimum
distances and spacing for screws in the plane caiid&
cross laminated timber members with a minimum tigsls
tcir = 10d may be taken as (see Annex B):

Spacing aparallel to the grain 1&4d
Spacing aperpendicular to the grain »=2,5d
Distance a. from centre of the screw-part in
timber to the unloaded end grain 390 d
Distance g; from centre of the screw-part in
timber to the loaded end grain 36 d
Distance a. from centre of the screw-part in
timber to the unloaded edge 4c@25d
Distance g; from centre of the screw-part in
timber to the loaded edge 41=6 d

Unless specified otherwise in the technical spexiibn
(ETA or hEN) of cross laminated timber, minimum
distances and spacing for screws in the edge sudhc
cross laminated timber members with a minimum tigsls
tcir = 10d and a minimum penetration depth perpendicular
to the edge surface of tomay be taken as (see Annex B):

Spacing aparallel to the CLT plane 1al0 d
Spacing aperpendicular to the CLT plane ,=al d
Distance a. from centre of the screw-part in
timber to the unloaded end 3ca7d
Distance g; from centre of the screw-part in

3t & 12 d
Distance a. from centre of the screw-part in
timber to the unloaded edge 4ca3 d
Distance g; from centre of the screw-part in
timber to the loaded edge 41=6 d

For SPAX screws or threaded rods in predrilled $ithe
above requirements for minimum thickness do notyapp

For crossed screw couples the minimum spacing leetwe
the crossing screws is given in Annex B.
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Minimum distances and spacing for SPAX screws in
mechanically jointed beams are given in Annex B.

4.3 Maintenance and repair

Maintenance is not required during the assumedaddee
working life. Should repair prove necessary, itésmal to
replace the screw.

,/’\\ Vi

()

\ L Prediey o~
U \\

\J

Thomas Bruun
Manager, ETA-Danmark
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Annex A

Drawings, designation and material specification ofSPAX screws

AR SPAX:S

Self-tapping screw with full and partial thread

Material: cold rolled wire according to SPAX - Factory Standard

Flat countersunk head Screws of high carbon steel
Ls Manufactioer s trade mark
gV 2 G
L= 50, | B
o Pl s -
S 5 ] "
2\ = T
= + A Cross recess T-5TAR
K L1 Type Z
Cptional with and I~ A aitemati_uﬂl:,f with
wlﬁ.ncul: ribs lE ﬁ N_ CUT:polAl
S| 8
Nominal d.iameter 25 3.0 3.5 4 [] 4.5 5.0 6.0
1 23 3 1.3 45 23U ]
IlllHIrHHlIIJHI.IBI;IIII\-:l E;\E-I;::EIIIIHI IIII.HIIHH'IIIIIIIIIIIIIT LLLRUIRT TR ISR LRI TRILIRT I TRITIRI IR T TR TR IIIIIIII.EE [EIIII.IIII QILE EEE EEETE LR 0 E nnnnn Rrw o vnnn v venn v oy i v i v |
dk hem:ldlm‘ter S SO _rj'l s | &8 | 59 116
‘permmsstble Taleranice | e T
T T NS W TR PN N DO O O | GO ¢ W [N - S ¢
p-ernmslble tolerance 0,30
& chakdmeer ] T8 ] 315 [ 38 [ 28 ] 3% [ 33 ] 13
premn;slble tolerance =) 10
k Lead height max 1.6 18 21 24 27 29 34
P Sredpch 113 | 43 [ L8 120 1 22 1 35 130 -
pqrmmslbLe tolerance Hlxzp
T-5TAR  size s 1 110 115 1) | I8 ED]
Lross Tecess size 1ype £ 1 2 3
Is Standard thread lengths { mil thread = IV [ parhial thread=1g1 }
Mom.dim. mmn max IeV [ 1gT | 1eV | 1aT | 1gV | 1gT § 1gV | 1oT | 1gV | 1gT | IeV | IeT | 12V | 1eT
17 136 135 10,0
15 140 13,5 120 12,5
16 16.0 17y 14,0 FEN ]
20 185 X5 170(120]17.0 16,0 16,0
25 33 23,5 230 (180200 | 18,0 21,0 | 18,0 ) 21,0 20.0 6.6
30 285 305 70180260 180 13 O] 1B.00250] 180250 25.0 240
33 333 360 20030 | 23,0 30,0 | 23,0 | 36,0 [ 23,0 | 300 | 25,0 36,6 | 35,6 29,0 [ 24,0
40 3B.5 410 220]36,0]230] 3502300350 230]340]250]35.0] 27.01340( 240
45 43,3 460 28,0 | 360 | 280 | 40,0 | 300 §40.0 [ J0.0|30.0 | 3000390 20,0 ) 38,0 [ 2190
50 485 31.0 28014003200 4503200440320 440| 3200430(320
33 LER] 60 36,0 .:1.:- BL3G0 | 350|490 | 37,0496 | 3761480 1370
al 38.5 61.0 3500300]350]540[370]540]370]530]370
63 63,3 [fx 40,0 I |a00 (420550 41,0 38,0 (41,0
0 685 T1.0 351500 420]61.0] 410]610(41.0
73 e 760 EFR] 4200610 |41,6]61,0 | 410
g0 8.5 21.0 375 J0)61.0[460]610] 480
a0 &8, 3 813 47,0 &1.0 61.0
100 98.5 1015 61.0 61.0
114 108,35 1115 &0.0 68,0
120 1185 1215 [Ni] o8B0
130 1280 1320 68,0
140 1380 1420 63.0
150 148,80 1538 68,0
1560 1580 1620 68.0

Screws of 96,0 mm with partial thread additionally m lenght
of 180 to 300 nm. in steps of 20 mm  TgT=68.0 mm

Intermediate lencths on Ls possible

Other thread lengths m the range =4=dl

to max. standard length permitted

Amnex Al
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SPAX-S

Flat countersunk head

Self-tapping screw with full and partial thread

Material: cold rolled wire according to SPAY - Factory Standard
Serews of ligh carbon steel

Manufacturer's trade mark ()

=
h= 1
5 =
E{ h=d
Cross recass T-5TAR
Type Z
Optional with and A g“lfT’” ekl
without ribs ) - i
€| 8
Nominal diameter 7.0
dl i oSN NS SIS U W SO
permussible tolerance (.20
dk beaddiameter )AL L VRN, N PSS S,
permizsible tolerance -0.60
4 core diameter s w2 R - ) IO IS R
permussible tolerance 030
ds shank diameter 4 50
‘permizsible folerance | =0 | R A R
|3 head Delght moax, 3.8
P L= TN U= S N i SNSRI VAU FUS—. W— |
permussible tolerance | Hllxp
T-S5TAR size T30
Cross recess size Type & 3
Ls Standard thread lengths { full thread =1gV / partial thread =1gT )}
Mo dim. mn man IsW | 12T
: 380 410 330
45 43,3 46,0 | 380
30 435 510 |430([330
33 ) g0 480330
a0 38.5 610 |330([380
63 63,3 66,0 | 380 (35,0
0 68,5 710 |61.0([430
73 73,3 a0 | 850 (43,0
a0 T35 Bl0 |e80[480
] 88,3 91,5 | 680|330
100 oa.5 1015 | 680580
110 1085 111,5 £8,0
120 1183 1215 a%.0
130 1280 1326 68,0
140 138.0 1420 a8.0
150 1480 120 £8,0
160 158.0 162.0 a%.0
150 1780 1820 &80
200 198.0 2020 63,0
bas
400 3074 402 6 £8.0
Lenghts over 200 mm to 400 mm i steps of 20 mm (Orther thread lengths in the range =4xdl
to max standard lencth pemmtted.

Intermediate lenoths on Ls possible

Annex A2
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SPAX-S

Washer head

Self-tapping screw with full and parfial thread

Material' cold rolled wire according to SPAX - Factory Standard
Screws of high carbon steel

@ ke
P

Manufaciurer's trade mark

"-_,E g
k E - Crossrecess T-STAR
Typa Z
A: alternativaly with
— CUT-paint
Sl
2 |a
Nominal diamHel 3.0 is 4.0 45 =0 6.0
pemnmb-l&mierm H} 3
& lesddamerer e T8 1 95 ] Tog | 16 ] 136
pernussible tolerance 2040 0,50 0,60
@1 contersmk dameter B [ T2 O O 7 [ .
perunmble folerance +H}.20
‘permssible folerance ]
E T Smkdmet 5 ) N, O OO0 O . O .00 . OO
perrm_f'.mble folerance 3 10
k head height max 1.5 1.3 19 20 22 24
p Gweadptch | | TS 1§ 120 | 32 | 25 1 30 _
permussible tolerance Hlxp
T-5TAR =size TioO | Tis | T20 1| T3 T30
Cross recess size Type £ 2
ls Standard thread lengths { full thread =1gV / parbal thread =1g1" )
MNom dim min max IV [ 1T | IsV [ 1eT J1eV | 12T | 1gV | 12T | 1eV | 12T | 12V | 12T
15 140 133 FEN]
16 16.0 175 15.0 150
20 18,5 28,5 1801125180 184
25 235 253 BO[IBO)2530| 180 230[ 170225 220
Bl 185 20,5 20| 180|270 | 180 27,5 | 18.0] 27,5 ] 270
33 3.5 36.0 330|230]1320 (250032550325 2500320]250]1320(240
40 28,3 41,0 26,0 230|370 | 23,0375 [ 23,0370 | 25,0370 | 27501370 [ 24,48
45 43.5 4610 2801400300 425(3001420|300])41.0(3001410]290
b 485 s10 280 JAOVL55 | 3E5 470 (325 ) 46,0 | 22,0 460 | 320
55 3335 36.0 36.0 35.00300]350]1520(37.00151.0]|370]510([370
&0 a3 61,0 3500500 | 350570 | 3750560 [ 37.0)560 | 37,0
63 633 660 40.0 3T5)1590)420)61.0(41.0)610)410
i 68,3 1.0 253|300 420 ) 610 | 410 )| 61,0 [ 41,0
T3 73.5 T6.0 375 201610 410)610(410
80 783 1.0 275 47,0610 | 46,0 ] 61,0 | 46,0
a0 285 915 7.0 al1.0 61.0
1060 [T 101,53 610 61,0
110 108.5 111.5 ao.0 68.0
1X 1185 1215 &9.0 68,0
130 1280 132.0 68.0
140 1386 1420 68,0
130 148.0 1520 68.0
160 158,0 1610 68,0

Serews of 06,0 mm with partial thread additionally mn lenght
of 180 to 300 mm. n steps of 20 mm LoT= 680 mm

Intermediate lenothe on Ls possible

Orther thread lengths in the range =4xdl
to max standard length permitted.

Annex 43
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SPAX-S

Self-tapping screw with fill and partial thread

@ " Matenial: cold rolled wire according to SPAX - Factory Standard
‘asher head Serews of high carbon steel
l!-s.__.ﬁ Manufacturer's trade mark
gv .z
L]
L0 2, /A
= ( ' e
| | .
H & ﬁ‘ T S5
k ey gt 2 Cross recess T-S5TAR
Type £
M_ A alternatively with
[ Sl CUT-poim
s
Norminal diameter 0
dl thread size ]
T e (R Dl ety M (e Tl
& [iead diameter. SNRL: (N (RN ESRURURURUN FRUUUURURNY N U— —
]JEI.'.IILSEIb].-E tolerance -0.60
dkl contersink diameter 18
T e e e L e el e
& Core diameter W = 0 VOO RV E— N — —
pﬂm:sslble toleranoe -0.30
ds -hau.k 490
k headhmzht IAX. 3.7
P fhread pitch 35
permussible tolerance | =01z p
T-5TAR zize T30
(Cross recess size Type £ 3
Ls Standard thread lengths ( fill thread =1gV' / partial thread = 12T }
Nom . dim. min max 1=V | 1=T
50 485 51.0 4601 330
33 53.3 36,0 ALt 33,0
a0 58.5 61.0 560 38.0
63 63,3 66,0 61,00 | 38,0
0 685 71.0 6101430
5 3.3 5,01 68,8 | 43,0
20 TB.5 81.0 68.0) 48.0
& 88,5 21,5 68,0 | 33,0
100 085 1015 |680[ 3580
1148 108.5 1115 68,0
120 118.5 121.5 68.0
130 1280 1338 68,0
140 138.0 1420 68.0
130 1480 1524 68,4
160 138.0 162.0 68.0
180 178.6 1820 68,0
200 1980 2020 68.0
fo
400 0.0 4620 68,0

Lenghts over 200 mm to 400 mm m steps of 20 mm

Intermediate lencths on Ls possible

Other thread lengths mn the range =dxdl
to max. standard length permitted.

Ammex A4
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S

PAX)-S

Self-tapping screw with full and partial thread

Matenal: cold rolled wire according to SPAY - Factory Standard

- Raised countersunk head Screws of high carbon steel
LLEQ".-' = fMarufaciurer s brade mark £
F\.I A_A A e ] T
o B T LYRWESS
s (.- J{ i g =
™A
= - ¥ Cross ecess  T-STAR
K gl 2 Type £
\ = F | A attemnativaly wi
] x ¥ with
|8
Norminal diameter 25 3.0 35 4.0 45 5.0 6.0
T meaduee o I 30 3 I 30 1 45 | 30 180
pm:mmble ‘tolerance fe)
& led@meer | ST T80 ] 701 80 1.35.1. s
pernmmble tolerance 040 143
@ coedemes | 17 ] 30 [ 33 [ 33 T B
pﬂ'ﬂnmble ‘tolerance .30
d: ﬂ:llﬂl m Hll. LERITIREILIRILERINIRRITIRIT IIIrIIIﬂIIII:ﬂIIIIﬂ ﬂlllIIH’ﬂll II:J_'II‘-IIHIIII-IIIII IIIIrIIII-IrI'I.Iql-IIjlrﬂllrIII IIIIIIII; E}: LLIATH] 1 IIHIIHH'I.IIIIIIIIIIIH IIIIIIIIIIIJ‘; k‘: I:ﬂ leﬂllllﬂ IIH.HI-I§IIII iy
permussible folerance 01
k head height max 16 18 2.1 ]_4 3 29 34
P tnren.du];ntch 3 1.5 1.8 20 22 23 E]
‘permissible tolerance | B T b R T e A PP
T-STAR size T8 | Tid Tis | TX0 T25 T30
Cross recess size Type £ 1 2 3
Ls Standard thread lengths ( full thread =12V / partial thread =1gT }
Nom dim mun max Is\V | 1eT | 1gV' | 1T | 1oV | 1oT § 1gV | lgT | 1oV | 12T § 1eV | 1T | IgV | 1eT
1! F ] 13,3 1
15 14.0 155 120 125
I8 160 F i 14,0 148
i 18.5 205 170 120) 170]1125] 160 16.0
23 2135 1535 ILG 18,0 20| 180 ) 21,0 (18,0 ) 210 20,0 266
1] 28.5 305 1801260 1801250 180)250( 180]230 250 24.0
33 13,3 I8, 2201300 (23,0 |30,0 [ 22,0368 | 2251300 | 25,0 30.0| 25,0290
40 385 410 2001360230350 2500350 225]1340( 2500350 270]340(240
43 43,5 J6,0 280 2501400 (3004602001300 [30,0)30.6] 200350200
1] 485 510 2801400320450 32040 [320]440]320]430(320
33 333 a0 36,0 Ja 0500 (250|400 | 37,0490 37,0 48,0 |37,
&0 585 61.0 35001500[350]340(370)0540]|370]330]37.0
63 63,5 (1.4 409 375|300 [420) 500 | 41,0380 | 41.0
n 68,5 710 375|300 42061 0] 410]610[410
i3 73,3 60 355 4201610 (41,0 61,0 | 41,0
80 TB.5 810 3715 -1’.-‘ O1610]460] 610|460
&6 88,5 91,5 470 41,8 61,0
100 08.5 101.5 61.0 61.0
110 1083 1115 adg 68,0
120 1185 1215 a0.0 68,0
130 1380 11308 68,0
140 1380 1420 68.0
130 148.0 1520 68,0
160 1580 1620 68.0

Screws of @60 mm with partial thread addibonally m lenght
of 180 to 300 mm_ in steps of 20 mm LeT=63.0 mm

Intermediate lencths on Ls possible

Other thread lengths in the range =d4xdl
to max standard length permitted.

Anmex A5
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% SPAX-S

Raised countersunk head

Self-tapping screw with full and partial thread

Matenal: cold rolled wire according to SPAX - Factory Standard

Screws of hogh carbon steel

B dk

90° 220

Manufacturer s trade mark {_}

Cross recess T -S5TAR
Type Z

\ i :
P X = 3 E|L'I'="'1'I"I-EI[I?E|5|' with
E'r?nnut ribs S = CUT-point
sl s
Norminal diameter 7.0
dl thread size .30
DEI'JIll.usl-b].E tolerance (.20
dk head diameter | ] Lo ] sy
pﬂ'rmmble ‘tolarance 0,60
d? .core diameter d.o.45
DEI'JIll.usl-blE tolerance .30
ds shank diameter ]
‘permzsible folarance T M I e e T
15 head helght max, 3.4
p Ililrfadpltlﬁi 33 ki A
permussible tolerance | <0.1 % p
T-S5TAR size T30
(Cross recess size Type £
Ls Standard thread lengths ( fill thread = IgV' / partial thread =1gT )
Nom dim. T Iax IV | 1aT
40 380 410 330
43 43,5 46,0 38,8
S0 485 51.0 43.0)33.0
33 533 60 48,0 | 34,0
&0 5B.5 61.0 330|380
63 63,5 &6 0 8,0 38,8
1] 683 71.0 610|430
73 733 a4 &8,0 | 43,0
] 783 g1.0 63.0(48.0
& 885 915 &80 | 53,0
100 983 1615 | 680|380
110 108,35 1115 68,0
120 1185 1215 68.0
I30 1180 1320 &80
140 138.0 1438 68.0
150 148,60 1500 68,0
160 138.0 162.0 &880
180 1780 1820 [T
200 198.0 X020 680
o
400 2970 4024 &80

Lenghts over 200 mm to 400 mrm in steps of 20 mm

Intermediate lencths on Is possible

Other thread lengths in the range =4xd]
to max standard leneth permutted.

Annex AS
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o] EEH—TEPPHJE,. serew with finll and partial thread
P P
s @ .s

Material: cold rolled wire according to SPAX - Factory Standard

Pan head Screws of high carbon steel
Ls Marufachsrer' s trade mark {74
| lgv 2
LO®, =
AR IEL
4 A A A A A AT 3
ﬁ Y r%v LB _'}
|'*._ o T
g ) ™4
k! g lgT 2 Cross recess . T - STAR
T Type Z
%ﬁ‘ A altematively with
L CLIT-point
ST
Nominal diameter 2.5 3.0 3.5 4.0 4.5 5.0 0.0
ead slZe L 3.0 3.3 40 4.5 30 b,
T AT oy
e Jbeaddiameter 1 50 ] 60 [ .70 .1..80. 1,390 1. 58 1.9
pernuzzible tolerance -0.40 0,50 -0.60
T cowedmmeter I 17 [ 201 17 [ 23 | 28 ] 32.].3
permissible tolerance -3.30
& dmkdmes | 18 [ 30 125128 1. 30 135140
permmssible tolerance =] 10
k head height max. 21 25 i) il 34 40
P Mweadpuch 113 L N OO TN U I T
pernusaible tolerance H1lxp
T-STAR.  size T8 T10 T3 | TH0 | T25 T30
Cross recess size Type £ 2 3
Is Standard thread lengths { foll thread = 1gV / parhial thread =1g1 )
MNom.dim.] mun max | 1gV [ 1aT | IgV'| 1T | 1oV | 12T | 1oW | 12T | 1gV' | 12T | 12V | 12T | 1oV | 12T
I? 120 I3,y |10
15 14.0 15.5 13,0 13.0
16 160 Iy 1150 15,0 13,0
20 18.5 20.5 18.0]120] 180 18.0 180
25 235 253 13 |18.6]23,0 230(18.6)23.0 225 230
30 283 30,5 |280(180]28,0|180]27.0|18,01275(180]1275 e 27.0
33 335 36,0 220|330 23,0|320(23,01325 | 23,0 | 325 | 250|320 | 25,0 |32.0 [ 24,0
40 38.5 A1.0 220]360]23.0]370(23.0]375|23.0037.0{25.0]370]27.0]37.0]|240
45 43,5 46,0 254 1.0 06,0425 | 300|420 (30,0 |41,0 | 30,0 |41,6 | 20,0
30 483 51,0 28.0 32001475(325[47.0[325]460]32.0]46.0(32.0
5y 53,5 6,0 36,0 F500150,0 (33,0 | 52,0370 |5L,0 |270|51.0 (370
60 38.5 61.0 35.0150.0]35.0]57.0]37.00560]37.0]560]|37.0
(5 63,5 &6, 0 46,6 35,3 ]29.0|42.0|61.0 (41,0600 (41,0
0 68.3 710 351500420 610]410]600(41.0
i .y 6,0 375 42,0 61,0 |41,0 168,06 (41,0
B0 8.5 210 175 47.00161.0]46.0|60.0[46.0
o 88,5 81,5 47,0 61,0 £1.0
100 08.5 1015 610 61.0
116 106,35 1115 68.q &80
120 1185 1215 a9.0 62,0
120 125,8 1320 &80
140 1380 1420 aE.0
18 146,00 1320 &80
160 138.0 162.0 68.0

Screws of @60 mm with partial thread additionally in lenght
of 120 to 300 num in steps of 20 mm_ LgT= 680 mm
Intermediate lengths on Ls possible

Other thread lengths in the range =4xdl
to max. standard length permitted.

Anmex AT
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SPAX-S

Pan head

Self-tapping screw with full and partial thread

Matenial: cold rolled wire according to SPAX - Factory Standard

Screws of lugh carbon steel

¢ di

Crossrecess T -STAR

Type Z
A alternatively with
- CUT-point
e
s|8
Nominal diameter 7.0
dl thread size 70
'perm.lsmnle tolerance | 20200
dk Jead dameter | P
pﬂmsmble folerance | -0.60
d? core 45
pe.!mlsslble toier:mce R
pen:u.lsmhle folerance | =0 1% p
T-5TAR size T30
Cross recess size Type £ 3
Is Standard thread lemgths ( fill thread = IgV / partial thread =1gT )
Nom.dim] min max |1V [ 12T
30 483 510 460|330
23 33,3 ECUEN A EER
60 583 61,0 |360[3RD
63 63,5 66,0 |61.8 380
T0 68.5 710 610430
75 735 a0 680|430
a0 78.5 810 |680]480
af 8.5 81,5 |88 (530
104 98 5 1015 |680{380
114 108,5 111,5 68,0
120 118.5 1215 620
136 128,80 1328 &80
140 138.0 142.0 62.0
158 1480 1320 £8,0
160 1380 162.0 6%.0
186 1780 1820 &80
200 198.0 202.0 68.0
fa
400 2850 4020 £8,0

Serews of ©6.0 mm with partial thread additionally in lenght
of 180 to 300 num, in steps of 20 mm IgT= 63,0 mm

Intermediate lengths on Ls possible

Other thread lengths in the range =4=zdl

to max standard length permitied.

Ammex AB
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s

SPu®
Countersunk head with cutiing riby

Self-tapping screw with double thread

Material: cold relled wire according to SPAX - Factory standard
Screws of high carbon stesl

Ls

Manufacturer' s trade mark O

(=]
% -._3{} T % %
. s __|a]
N x ]
E; o {____
A 2
Cross recess T-STAR
Type 2
Cutting ribs B A: alternatively with
- CUT- point
sla
MNorminal diameter 4.0 4.5
permmssible tolerance H]).3
dk head diameter ] l 88
‘permissible tolerance ||| T
2 goredameter L L]l 2L
permizsible tolerance 0.3
permussible tolerance .10
k head height max 24 2.7
permmzsible tolerance Hilxp
T-S5TAR =ize T20
LToss recess aze Lype 2 2
Ls Standard thread lenghts ( partial thread =1gT )
MNom dim. puitii} max =T I=T
33 333 36,0 1215 240
41 8.5 410 225 24,0
45 435 46.0 30,0 200
B 485 a0 a0 290
55 335 36.0 33, 3.0
&l k5 610 350 34,0
&3 61.5 660 37,5 420
i 68,5 10 a5 430
T3 735 76.0 0.0 490
2 83 &L 9.0
G B85 a1.5 490

Intermediate lensths en L= posaible

Other thread lengths in the range =dxd1
to max standard length permitted

Amnex A9
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SPAX-S

Conntersunk: with head hole

Self-tappmg screw with full thread

Screws of high carbon stesl

Matenial: cold rolled wire according to SPAX - Factory Standard

Manufacturer's trade mark £

gl

p=

=
L
i

e
%-‘ B | e o
| T
\A E E A Cross recess
\ Typa 2
= A alternativaly with
o5
Nominal Eliﬂ]]ll!'l'['! 4.0 4.5 5.0 4.0
pﬂml:slblf ‘tolerance =2
dk head diameter B0 88 | 97 ] 116
pﬂ'm"mble:a!emnce e e T
pEl'D:Il‘;S-lb].f ‘folerance =015
az e e e e [ Lo ) e P P
permizsible tolerance .30
BT ek dameter I 1 | 385 ] 33 1 35 ]330,
pmmble ‘folerance +0.10
dsl shankdameter L L]l 300 L3801 400 ) e
pem:u:ﬂble ‘folerance ) 10
k head height max 24 27 249 34
permussible tolerance =01lxp
LToss Tecess s1ze L 2 | E]
Is Standard thread lengthe { fill thread =1V )
Nom dime min max 1=V 1=V 1V 12%
X5 235 26,0 18.0
a0 285 JL@ 23,0 20,8
33 335 36.0 275 250
40 385 41.6 %5 0,0 20,0
43 4315 460 375 3.0 330
i 48,5 1.6 42,5 39,8 EEN 41,0
35 5353 36.0 475 440 440 46.0
(1] i85 61,0 00 49,0 490 a1 0
63 635 66.0 340 .0 6.0
i 68,5 1.8 29,0 61,0 a1,0
75 735 76.0 300 61 0 61.0
50 83 8.8 9,0 61,0 61,0
o0 BE.5 a15 59.0 61.0 61.0
100 885 I35 61,0 61,0
110 108.5 111.5 a0.0 63.0
1M 118,5 11,5 59,0 8,0
130 128.0 132.0 63.0
JEL] 138,08 1438 68,0
150 148.0 152.0 680
160 138,08 1620 68,0

Screw of @ 6.0 mm with partial thread additionally in lengths
of 180 to 300 mm . in steps of 20 mm_ 1gV =

Intermediate lengths on Ls possible

62.0 mm

Other thead lengths in the rangs =4=xd1
to max standard length pernutted

Ammex A10
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Self-tapping screw with full and partial thread

SPAX-S

Flat countersunk head

Matenal: cold rolled wire according to SPAX - Factory Standard

Stainless steel screws

Marufacturer & trade mark ﬂ_

i =]
G
&
a3
o
Cross recess  T-STAR
Type Z
Optional with and i A altemati_uehr with
k. . CUT-poimt
without ribs <
=l
B8
Nominal l:h'ametel 3.0 3.5 4.0 4.5 5.0 6.0
]J-EI.'IEII:SIblE tolerance +)2 Hr ¥
& bead dmeter SO I WP U (VO O U O €9
pemnmbl& tolerance 4 .43
T coedmmerm | 131 [ o7 ]38 ] 30 T 33 ] 38
]J-EI.'IEII:SIblE tolerance. 0.25 0.3
d-lg ﬂ‘l‘IIIIIIIII m 1 FERE IR DURE RRE ERRRE PP P T i i g ulrl';jl-l%l%lllllﬂlllllllIIIEI‘IH Hi IJIIIIII Imllllﬂsr;ﬁﬂllgﬂlgnll T IIH::‘IiéIIDHﬂ mn |rn|||||§}:|||:||||||||l||||r||n Hilllllrmlllﬂ
pemﬁm '1 i ,iﬁ'
k head height max 1.8 21 24 2.1 ] 34
p Tmeadprch | 1 51 F 1" 30 1 37 | 25 1 308 _
permmssible tojerance - Hilxp
T-STAR  size Ti0 Ti5 | T20 | T35 T30
Cross recess size Tvpe £ 1 2 3
1s Standard thread lengths ( full thread =1gV / partial thread =1gT )
Mom.dim. THin max IeV | 1eT | IsWV | IsT | IeV | 1eT § lgV | 12T | 1oV | IeT | 1eV | 12T | 12V | 1=T
15 14.0 155 125
16 16,0 175 140
20 185 M5 7.0 16,0 16.0
23 23,5 155 200|186 ) 21,0 | 18,0 21,0 208 0.8
30 283 K] 260(180]250( 1801 25.0| 1B0] 230 250 2.0
33 33,5 36,0 JLO | 23,6300 | 23,0300 | 23,0 | 300 | 25,0 ) 36,0 | 25,0 | 200 | 24,0
40 385 4.0 360 230]350])23.00350| 2303402500350 270]340] 240
43 43,5 46,0 2801400 (0.0 | 400200300 [30.0)29.0|300]380 290
30 485 51,0 280]400(3200450] 3201440 320)440(32.0]430(320
33 i35 af, 26,0 330|300 [ 350 1490 | 370|490 (37,0 | 48,0 [ 37,0
a0 385 610 300300 330]1340(370]54.0]370]150[370
(5] 63,5 (140 0.8 500 | 4200590 (41,0 ) 58.0 | 41,0
70 68,3 71,0 3751590420061 0(410]1610(410
3 33 60 375 420 61,6 [ 41,0 ) 61,0 | 41,0
20 78.5 810 375 4700610 460]610[ 460
&4 88,5 21,5 47,8 61,0 610
100 8.5 1013 61.0 al.n
110 1085 111.5 69,0 68,8
120 1185 1215 &9.0 8.0
I30 1386 1328 680
140 1380 1420 68.0
150 148,06 1330 68,0
160 158.0 1620 8.0
Other thread lengths in the range =4xdl
Intermediate lencths on Ls possible to max standard length permuitted

Amnex All




Page 27 of 97 of European Technical Approval noA#2/0114

SPAX'S

Flat countersunk head

Self-tapping screw with full and partial thread

Material: cold rolled wire according to SPAX - Factory Standard

Stamnless steel screws

Ls Manufacturer's trade mark (O
. gV '
L0 u{ﬂ, o =
S =
o . _/"'_"“-
b s ;
& b . 2
-H ._h-._\“‘
K © \gT 3 A Crossrecess  T-STAR
\ Type £
Optional with and B A: alternatively with
without ribs = GUT-=poirt
=2 o
=
Nominal diamerer
dl T]:rend s1ze . DT — C— " i "
pen:mslble ‘tolerance
dk head diameter N o Lo j ] j
p-en:m;mble tolarames
d? _core diameter T =T T e, e ; o ;
p-en:mslble tolerance
ds shank diameter e o 4 j ] j
p-en:m;mble tolarames
k head height max.
P thread putch E
‘permussible folerance | =0l xp || T
T-5TAE size
(Cross Tecess size Type £ i
Is Standard thread lengths { full thread = 1=V / partial thread = 1gT }
Mom dim. rmmin nax eV | 1gT
40 383 1.0 3.0
43 43.5 4.0 18,0
50 48.5 510 |43.0]330
33 AR ind 48,0 |1 33,0
&0 385 61.0 3300380
63 63.3 1] 80| 38,0
70 683 TLG 61.0)43.0
] A3 a0 68,0 | 43,
£0 785 21.0 68.0) 480
[T 883 913 &5,0 | 33,0
100 08.3 1015 | 68.0(38.0
114 1085 1115 68,0
120 118.5 121.5 6%.0
Intermediate lensths on Ls possible Other thread lengths in the range =4=xd1

to max standard lensth permtted

Amnex A12
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SPAX-S

Self-tapping screw with full and partial thread

Material: cold rolled wire according to SPAX - Factory Standard

Washer head Stainless stesl screws
= : Manufactures's trade mark )
lg‘.-' !:
B
gl ~
k=
N[ of4 B
it E = lgT - = Cross recass T-STAR

Type

A altarnativedy with

CUT-pair!
Nominal diameter 0 4.0
@ mwadsee EUN 10
‘pernussible tolerance
dk head diameter R P
‘permisabie folerance CHAD B Jl.
i1 Sontersimk diameter | | oo CACTI DT 20 ek I
permis,ibie tolerance +0.20
;lel'.ll'l!s;i:hie ‘tolerance
perm:s‘nhle ‘tolerance =} 10
15 head heiont max 50 B 20 L 2
D thread patch 13 i) 12 20 3,
‘permussible tolerance | S
T-5TAR szize T10 T20 125 T3
Cross recess size Type £ 2
1s Standard thread lenothe | full thread =1gV / partial thread = 12T )
Nom dim. juiiii} ax 1gV | 1eT T 1gT | eV | 1eT | IV | 18T | 1eV | 1eT
12 120 133 13,0
15 16,0 I35 14,0
16 16.0 17.5 150
m 185 il IS0 1L5
25 235 25:5 330|180 . 225 22.0
an 28,5 M3 28.0 | 18,0 A 1808|275 270 278
35 335 6.0 3300|230 325|2301325(250)320(25.0)32.0] 240
40 38,5 £1.8 26,0 | 23,0 305 | 230|370 2501370 [258)37.0] 4,0
435 435 46.0 280 425|3001420({300]141.0[300]41.0] 29.0
K] 48,5 3l.h 28,0 475|325 470|325 | 460 | 328 d6,0 | 320
53 535 56.0 360 300(350]3520(370]51.0[370]51.0]37.0
& 385 &1,8 0| 30370 (300|360 (370560370
a3 63,5 6a.0 3751390]1420]61,0]410]61,0]141.0
] 68,5 71,8 37,5 | 380 | 420 | 61,0 | 41,0 | 61,8 | 41,0
73 3‘3: 76.0 3735 201610 4106101410
il 78,5 81,8 35 47,0 | 61,0 | 46,0 | 61,0 | 46,0
o0 883 1.3 —1.-'.-1} 61.0 61.0
i 88,5 181,5 61,8 61,0
110 108.3 111.5 §9.0 680
i 118,5 1,5 69,0 &8,0
130 1283 1313 680
140 138,5 41,5 &80
150 1483 1515 6g.0
161 158,35 161,35 68,0

Intermediate lengths on Ls possible

Uther thread lengths mn the range =4xdl

lensth permitted.
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Page 29 of 97 of European Technical Approval noA#2/0114

SPAX-S

Washer head

Self-tapping screw with full and partial thread

Matenal: col

d rolled wire according to SPAY - Factory Standard
Stamless steel screw

Ls

Manufacturer's trade mark O\

lgV 2

1
=

@ dk

PT

i il

¢ dk1

lgT =

¢ d

T-STAR

A: alternatively with

@ d?
¢ d

CUT-point

Norminal diameter

dl

thread size

pemmssible tolerance | 0.5 | | peemmee-—-—mrm——-—-—--

dk

‘permissible tolerance

head diameter

dk1

contersmk diameter

‘permussible folerance |y - sg-s--:-—e s,y

d?

core diameter

permussible folerance

shank diameter

permussible tolerance | =0.0 | | peeee——mm—m—m—»

k head height max.

P [thread pitch

permussible tolerance | =01 xp || QT

T-S5TAR

3ize

Is
Mom dim

min AKX

Standard thread len,

2t ( full thread = 12V / partial thread = [2T )

30

48.3 3.0

33

335 S6,0

&0

61.0

385

63

63,5 660

70

68.3 710

G

735 760

68,0

78.5

810

555 1.3

55,0

08.3 1015

68.0

108,35 1115

118.5 121.5

Intermediate lengths on Ls possible

Other thread lengths in the range =4=xd1
to max standard length permitted
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Self-tapping screw with full and partial thread

SPAX)-S

Matenal: cold rolled wire according to SPAX - Factory Standard

= Raised countersunk head Stainless steel screws
| Ls o Manufacturer s trade mark
I I-gll"'l 2
o b
wal oL = e
i -] = =
(o] =
2 “ ' | k]
=4 | VY e
%l _h:\ﬁ‘
‘ h= T+ Crosgrecess T -STAR
|k \gl Type Z
\ T
h B A alternatively with
Optional with and ;
w[?hnul: ribs F CUT-peint
£
ols
26
Norminal diameter 1.0 3.5 4.0 4.5 5.0 6.0
dl threzd size 30 315 a0 43 3,1 i1
permussible tolerance | = e T CTTEG AT
p-emn';_,fble tolerance 040 -0.43
@ comdamete 1 4 . T 9. S I " O T 5
permssible folerance -EI 5 -0.30
ds shank diameter | | _‘-OL 375 ] ;
T T ot S I -2 - i i e
k head hight mas. 18 21 24 1 29 34
p mreadlﬂtn:h 15 1.5 20 22 20 LN
penmsi'bi"e tolerance | T 'y e
T -S5TAR size T10 Ti5 | T20 | T35 T30
Cross recess size Type £ 1 2 3
Is Standard thread lengths ( full thread = lg'V' / partial thread =1gT')
Nom dim min X lgV | 1oT | 1gV [ 1T | 1eW | 1eT | 1gV | 1pT | 1eV [ 1sT | 1gV | IsT
I 140 13 IXa
16 16.0 173 14.0
RJi] 153 305 70| 155160 I6 0
25 235 5 220(180]21.0]18.0]21.0 200 20,0
a 28,5 20,5 260 | 1801250 | 18,0 | 25,0 | 18,01 250 23,0 M0
35 335 36.0 310 230]) 300 23.00300(230]300) 2500300 250)1290]240
40 383 410 260 | 230|350 | 23603580 | 230|340 | 2501350 270|340 | 24,0
43 43.5 46.0 2800400 (3000400 300)350(300]39.0] 300] 380|290
£ 48,3 i1,0 2801400 [ 22,0 1450 [325 | 440|325 4402201430320
35 533 560 36,0 0000350490 3700490] 370]48.0( 37,
6l Al 61,0 300500 (350540 |30 340370330 (370
63 63.5 66.0 40,0 375|590 420]590({41.0] 580410
o 68,3 1.8 355|300 | 42.0) 61,0 | 41,0 61,0 | 41,0
75 733 76,0 375 4201610(10]610[41.0
] 783 81,0 373 4L0) 61,6 46,0 | 61,0 | 46,0
0 &35 21,5 47.0 61.0 61,0
100 98,5 1013 61,0 61,0
110 108.5 1115 62.0 68.0
14 1185 11,3 600 680
130 128.0 132.0 G8.0
140 1380 1430 68,0
150 1480 15320 68,0
160 1380 1620 68,0
Intermediate lengths on s possible Other thread lengths in the range =4xdl

to max standard length pemutted.
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SPAX-S

Self-tapping screw with full and parfial thread

Matenial: cold rolled wire according to SPAY - Factory Standard

Raised countersunk head Stailness steel screw
Ls — Manufacturer's trade mark ()
, T
4 = PS
o T s
;‘” = z - I"-‘ )
ola -
A, W oy
- ™ A
o 3 Crossrecess T-STAR
_k gt Type Z
Optional with and - R é'be{f‘gg}ﬁ'” Wi
without ribs =
I R=
g -
Norminal diameter 7
dl fhread size L I - .
perrmm'ble tolerance H}.25
dk head diameter 131
‘permmssible folerance | .00 R R, G (R e R R
dz coredimeter | 83
permussible tolerance 0,3
ds shank dhameter L. - ET o AT] AT 1 TN (V] MU SR
pen:m_.uhle folarance H].10
k head height max 3B
p thread pitch .35 . i . e o
permssible tolerance | <0.1 % p
T-STAR size T30
Cross recess size Type £ 3
Ls Standard thread lengths { full thread = IgVv' / parnal thread=1g1 )
Nom dim nun Iax gV | 1gT
40 383 Mo 1330
45 43,5 460 g
30 485 .0 ]430]330
33 333 el 48,0 | 33,0
&l 58.3 610 |353.0]380
63 63,3 [{X] 350|380
70 68.3 710 |610]430
73 733 760 68,0 | 43,0
&0 8.3 210 |68.0]48.0
a4 88,3 213 68,0 | 23,0
100 08.3 1015 J68.0(580
110 1085 1115 68,0
120 118.5 121:3 68.0
Intermediate lengths on Ls possible Other thread lengths mn the range =4xd]

to max standard length pernutted
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® Self-tapping screw with filll and partial thread
% SP® - Material: cold rolled wire according to SPAX - Factory Standard

Stainless steel screws

Manufacturer's trade mark {:1

& dl

ik
P E—

ke Cross recess T -5TAR
Type £
B A altermativaly with
- CUT-point
(i
Nominal diameter 3.0 35 4.0 4.5 5.0 6.0
T Bedme 11 30 | 33 1 30 1.43. 1.3l ] &L
permussible ‘tolerance =020 +).25
& beddamets [ 1 G0 | 70 ] 80 T 90 | 99 ] 110
permissibie tolerance -0.40 0,50 -0.60
T coedmmes |1 1 [ 22 ] 2% |30 1 34 ] 33
permissible tolerance 0,23 .30
& hmkdmmer [ 1 3% [ @ ] 300 ] 330 | 375 ] 530
permissible tolerance ) 10
k head hight max 23 2 29 3.1 40
P Wreadpien 1 15 |18 120 I. 22 1.23.1.30
perrms«.:b]e tolerance ), 1 xp
T - STAF size T10 Ti5 | T”'I} | T2 T30
(ross recess size Lype £ 1 3
Ls Standard thread lengths (full thread = lg"u' { partial thread = 1gT)
Nom dim. Imin max 1gV | 15T | 12V | 12T | 12V | 1eT | 1V | 1eT | 1eW | 1T | 1eW | 12T
I 40 13,3 13,0
16 16,0 17.5 13,0 13.0
20 18,5 20,5 18,0(12,5]18,0 18,0
25 235 253 23.0( 18,00 23.0[ 18,0] 23.0 23 220
af 28,5 20,5 28,0180 27,0 | 18,0 27,5 (18,0]27,5 il ]
35 335 36,0 33.0(230032.0(23,00325,( 23,0032, 525003202500 32,0( 24.0
40 38,5 41,0 26,0 230013701 23,0|37,5 | 23,0|37.0 [ 25,0276 (27,0370 24,0
43 433 46.0 28.0 30,01425130,01420]300]41.0]30.0]41.0]29.0
af 48,5 N 280 FAO 4532547, 0 (30,5 [de 0 (32,0460 (32,0
35 535 6.0 360 35,0150,00350]52.0]37.0]51.0|37.0]51,0|370
&0 38,5 61,0 2301300350 5701370560370 5601370
63 63.3 66.0 400 37.5139.0)42.0]161.0)41.0]60.0]41.0
i) 68,3 71,0 35,3 | 20,0 42,0 61,0 41,0 | 60,0 | 41,0
75 735 76,0 375 420161.0|41.0]60,0|41.0
20 8,5 21,0 3753 470610 | 46,0 | 60,0 | 460
20 BB.3 91.3 47.0 a1.0 a1.0
100 28,5 101,5 61,0 61,0
110 1083 1115 a9.0 6g.0
120 1185 11,5 £9.0 68,0
130 128.0 132.0 62,0
140 138,0 1420 68,0
150 148.0 1520 68.0
160 138,40 1620 68,0
Intermediate lengths on Ls possible Other thread lengths in the range =4xdl

to max. standard length permitted

Annex A1T
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SPAX)-S

Pan head

Self-tapping screw with firll and partial thread

Matenial: cold rolled wire according to SPAX - Factory Standard
Stainless steel screws

Manufacturer s trade mark (0

Pk

@ d1

Crossrecess T-S5TAR

Type £

A altermafively with
CUT-point

Nominal diameter 7.0
di threadsize | . .....|....HL...
pernmssible tolerance H) 25
& beaddiameter ] 133
permussible tolerance 0,60
fie] core diameter 4.3
‘permizsihie tolerance | 030
permussible folerance =) 10
k head hight max 3
P Mhreadpitch ... 30
pernussible tolerance | Hixp
T-5TAR size T30
Cross recess size Type £ 3
Ls Standard thread lengths (full thread = Iz / partial thread = lg1]
Nom dim. Iiin INax 12V | 1eT
30 485 51,0 [460]350
A a5 a6l |5L8)33.0
&l 583 61,0 |56.0]380
5 63,5 66,0 |61,0]38.0
70 685 710 [61.0][430
] 73, F 60 168,046
20 7R3 210 680|480
an 88,5 91,5 | s8,0]53.8
100 983 101.5 | 680|580
116 1685 1115 68,0
120 1183 1215 630

Intermediate lengths on Ls pessible

Other thread lengths in the range =dxdl
to max. standard length permitted

Annex A1E
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& Self-tapping screw with full and partial thread
% SP @ Matenal: cold rolled wire according to SPAY - Factory Standard
Flat countersunk head Screws of high carbon steel
Cross section A-B Ls i e
Edctrr-p:-i_rr: trade mark
qUﬂfE pain . "
ir cora Ko B |

Cross recess

Type £
Optional with or without ribs C: alternatively with 4CUT-cuttar” [ 4CUT-point
Nominal dlametﬂ 3.5 4.0 4.5 5.0 6.0
pm:m:mble tolerance +0_20
- ZR T mm——" Co—, ([ SO (O O S . O 5
p&r:l:m..mbl& tolerance 40 -0.50 0,60
pm:m:mble folerance 0,30 0.40
ﬁ HHIJI.I.I?EF ﬂlmeﬁ-llllllrﬂllrlll LTI R IERT T IR TER L TELRIT IR TR TE R IRITI ) |||||||n‘?ﬁi%|lumlll||.r|||||_||Fu|ur||||||| |||ru||% Tm ﬂIIIIIlfﬂIIII.%.I-D;-‘:I::"IHlﬂllllllrlllrlj.ﬂl-l‘lgfllllIII
per::mr.'%m & foleTance =010
k head height max 21 24 PN 18 34
P Gmeadpich | 1 2l 1 22 ] 27 1 30 ] 38
mmble tolerance Hlxp
T-5TAF plus size Ti5 | T T30
Cross teecess size Type £ 2 3
Ls Standard thread lengths { full thread =1gV / partial hread = 1g1')
Mom dim min max IeV | 1gT | 1gW | 1T | 1V | 12T | 12V 1T | 18V | 1eT
20 183 205 16.0 16.0
25 25 255 210 18,01 21,0 200 2.0
30 285 305 230|180 25.0) 180] 25, 250 2.0
33 335 36,0 300|230 | 206 | 23,0 130.0 [ 2501200 25,0 | 28,0 | 24,0
40 383 41.0 35002301350 2300 340(250]1350]2701340] M40
43 43,5 46,0 400 |00 (466300390 (60200300380 |290
50 485 1.0 40013201450 325|44.0( 325440 320]043,0] 320
33 335 6,0 a0 500350400 3040030480270
[{i] 583 61.0 I50]500]35.0]54.0]37.0]540 33‘ 0]53.0] 37,
63 [ 6,0 0.0 1500375300 | 420 390) 410 | 380 | 41,6
70 6835 710 5001375]50,0|420]61.0]410]61.0] 410
7a ) 6,0 O35 39.0 | 20| 60,0 ) 41,0 | 61,0 | 416
£0 7835 £1.0 S00)375]590(470]610]460)61.0]460
i 88,5 81,3 R 61,8 &1.8
100 DE.5 101.5 610 6L.0
114 108,5 1115 8.0 &80
120 1185 121.5 60.0% 62.0*
130 1280 132n08 68,0
140 138.0 1420 68 0%
130 148,80 1520 &8,0%
160 138.0 162.0 62.0*
Serews of @6.0 nun with partial thread additionally m lensths Otther thread lensths in the range =4xdl
of 180 to 300 mm_ in steps of 20 nom_ 12T=68.0 mm* to max standard length permmtted.
Intermediate lencths on 15 possible * Deesign C with 12T= max. §5.0 mm

Amnex ?-.19'
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& Self-tapping screw with full and partial thread
% SP® Matenial: cold rolled wire according to SPAYX - Factory Standard
Washer head Screws of high carbon steel
Cross seclion A-B
4CUT-paint: e LS P Manufaclurer' s
square point | ) [g.'-.f_‘J trade mark

in core m— " " -~
—0 5 o SPAX" ]
-

Cross recess T-STAR

: Type Z plus
Craltarnatively with 4CUT-culter” D: 4CUT-point
Nominal diameter 35 4.0 4.5 5.0 6,0
AT Wmedsee | 135 | 40 ] 13 SO
per:rm..mbl& tolerance H) M)
ak head d:tm?er e ] %6 Jlge | 1le ] 136

‘permusaible folerance | AT I X
aki coumbersink diameter 49 | 30 & ] 23 L a8

"HEEEBL.siBIe tolerance | [y ——"

Jﬂble tolerance .30 0. 4{I
T I N 0. 0 O .. O O L O 5. O

pen:un.mble ‘tolerance H} 10
k head ]JElEhI max 18 19 20 22 3l
P threa 21 24 2.7 3: :

[ uul.llllulls[ubrelﬂlr-lonjﬂlululullllnl UIRTTTNTTERT TN LIN T TETRTRTNTTITR I RN INTIIT TORTI N ITR T INTITR T IRTRITINTRITRITLRIINE IIII.I;‘-UIIIITHEIE:'HIIL ALLRREE VUURE URRD ROVE DRRRE PERE NURR AUUE RRERR PR RRER O
T—STARplus TEe 115 ] TN | 150
LToss Tecess size Lype £ 2

Ls Standard thread lengths ( full thread = 1gV / partial thread =1gT')
Mom dim min max IeV | 1gT | 1eW | 12T | IgW | 12T | 1oV | 1T | 1aV | 12T
16 16,1 I, 13,0
20 185 20, "1 18.0 18.0
23 235 255 RENREEE D RER iR RN]
30 285 305 70| 180]275]|180] 275 770 270
33 335 36,0 I8 23,4 3},) 1201325 | 50300 250320 [ 240
40 B3 410 370230375 23.0] 37.0[ 25.0]370] 27.0] 3 .-_D M0
43 43,5 46,0 400|300 425|200 ) £2.0 [ 36,0 141,80 | 30.0 | 41,0 | 29.0
30 483 310 4001320475325 470(325]1460]320]1460]320
33 535 a0 50500350320 |370) 561370500370
il 583 61.0 35013500 335.0)570 3? 01560 370] 560|370
65 63,5 &6, 0 400 150037,5] 580 | 420610400610 | 410
70 68.3 710 500[375]0(20]610[410]61.0]410
75 N 6,0 375300 | 420 610|410 | 61,0 [ 41.8
&0 783 g1.0 500|470]1610]460]61.0] 460
&G 88,5 81,5 0.0 450 61,0 61,0
100 085 1013 61,0 610
118 108,35 1115 8.0 &8,0
120 1185 1215 60 0* 68.0*
130 128, 13200 &8, 0
140 138.0 1420 68.0*
1if 148,0 1528 &8, 0%
16() 138.0 162.0 68 .0*
Serews of @6.0 mm with partal thread additionally m leneths Other thread lengths m the range =4xdl
of 180 to 300 mm, in steps of 20 mm. 1sT=68.0 mm* to max standard length permitted
Intermediate lensths on Ls posaible * Design C with IgT=max 65.0 nm

Annex !L?'f]l
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® Self-tapping screw with full and partial thread
@ s P@ Matenal: cold rolled wire according to SPAX - Factory Standard
Raised countersunk head Screws of kish carbon steal
Cross section A-B g :
ACUT-paint: T BT = Manufacturer's
Square point lg¥ = — trade mark »
I-='=*FI—- 0 " EPAXT P

LA

» il
bo— '
B Cross recess
Type £
Optional with or without ribs C! alternatively with 4CUT-cutter® D¢ 4CUT-point
Nominal diamerer 4,5 5.0 a.0
al thread size
‘permmssible tolemanee | il B
dic Deadommeter Yo -
pemuissible tolerance |
d coediameter L s A
penmmuazhle tolerance |
ds e = I IR W— i -
pemussible tolerance
k head height max 21 24
i thread pich A1 14
‘permmasible tolerance | R
I-5TAR plus  size 11> |
Cross recess size Tvpe £ 2 3
Is Standard thread lengths ( full thread =gV / partial thread =1gT )
Nom dim min max IV | 1sT | 1eV | IeT | 12V | 1T | 1gV | 12T | 12V | 1eT
20 183 203 16,0 160
25 135 253 210 1180|210 0.8 R
30 285 305 230 180)250)180] 25.0 250 24.0
23 333 36,0 001230200230 380 | 250206 250|280
40 385 110 33.0(230]35.0]25.0]34.0(25.00135.0] 27.0]134.0] 240
45 43,5 46,0 40,0 |00 40,0 | 200|390 |66 | 39.0 ]300 | 38,40 | 198
30 485 510 4003204500325 440]325]440]32.0]430] 320
33 3335 6.0 F30 1500|350 1490 | 370 1490|370 1480 [ 370
60 585 61.0 3501500]3350]340]370]5340]370]53.0]370
63 63,5 66, SO0 50,60 375300 |00 500 41,0 | 38,0 | 41.0
70 6835 7.0 0001375590 420]610)401.0]610) 410
) 3,5 6.0 SO0 375|300 | 420 |6l 0 ) 41,0 61,0 | 41,0
&0 783 810 S00)375]1 390|470 610)460] 610|460
& 88,5 01,5 300|450 61,0 61,0
100 085 101.5 61.0 61.0
114 1085 1113 a8.0° &80
120 1183 1215 69.0* 62.0*
138 128,80 1328 68,0
140 1380 1420 68.0*
138 148, 15248 &8, 0%
160 138.0 162.0 68 .0*

Screws of @60 nun with partial thread addifionally m lengths

of 180 to 300 mm, in steps of 20 mm I.¢T= 63.0 nm*
Intermediate lengths on Ls possible

Other thread lensths in the range =4=xd]
to max standard lensth pernutted
* Design Cwith lgT=max 63.0 mm

Ammex A1
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® Self-tapping screw with full and partial thread
% SP@ Material: cold rolled wire according to SPAX - Factory Standard
Pan head Screws of high carbon steel
Cross section A -B s Manufacturer's
4CUT-point: - Qv = trade mark
Square point "SPAK

incore

=
=
=
k =l C lgT 4 B Cross recess T-STAR
— =] Type Z plus
Cralternativaly with 4CLIT-cutter* O 4CLUT-point
Nominal diameter 1.5 4.0 4.5 5.0 6.0
T Emedwee 1 3y .40 ] 4y |30 |60
pemmmble rn]erame ] 20
dk bead |:h 7.0 ] i a0 | I 119
d? Ccore dnmfrer 23 ] 16 30 ] 3.3 40
‘permisaible folerance | B I v
ds sankdameter 1 1 2*‘1’95 ey | 3 ] 430
pem:m.mble folerance +0_10
k head height max. 13 20 31 34 4.0
P Weadpech 11— o1 |24 1. 37 1. 0.1 X
pem:m.mble tolerance ) lxzp
T-STAR plus  size Ti5 | TX T30
Cross recess size £ 2 3
1s Standard thread lengths ( fll thread =1z / parhal thread =1g1
Nom dim| min max 12V [ 1gT | 12V | 1eT ]g"u' 12T | 1gV | 12T | 12V | 1=T
16 16,0 17,5 15,0
20 185 205 180 18.0
23 23,5 23,5 22,0 (180]23,0 225 _’_’,{?
30 285 30,5 2701180275 18,01 27,0 7.0 27.0
EE) 33,5 26,0 202301225 22,0]32,5 | 25,0 3},{? 2300320240
40 3835 41.0 37002300375 23.01370[250]370]27.0]37.0( 240
43 43,5 46,0 400 (300 425300420 | 30,0 41,0 ]30,0 41,0 ] 290
0] 425 510 4003200475325 470(325]460]32,0]46,0(32.0
33 3,5 a6,0 0 500350520370 )500)370)51,0)|37.8
al 383 61.0 350]130,0]35.0]57.0 3:.':] ?lli-.l:] 3:.0 56,0 3;.I}
63 63,5 66,0 4001500 )37.5]50.0 | 420|610 ]41,0 61,0410
70 6.5 710 0013751590 420]61.0141.0]61.0(410
T3 A 760 M35 300 [ 420|610 | 410 | 610 [ 41,0
20 783 210 300137.5]59.0] 47.0]161.0] 46.0] 61.0] 46.0
a0 88,5 1,5 0470 61,0 61,0
100 0g.5 1015 61,0 61.0
110 108,5 111,5 69,0 68, 0=
120 1185 1215 60,0 62.0%
130 1280 1320 68,07
140 138.0 1420 6205
150 148,0 1530 &8, 0
160 138.0 162.0 62.0%

Screws of @6.0 mm with partial thread additionally in lengths
of 180 to 300 mm in steps of 20 nom LgT= 68,0 mom®

Intermediate lengths on Ls possible

Other thread lengths in the range =4xdl

to max standard lensth permitted.

* Design C with 1gT=max 63,0 mm

Amnex A2
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%

®

Flat countersunk head

Self-tapping screw with full and partial thread

Matenal: cold rolled wire according to SPAX - Factory Standard
Stainless steel screws

Cross section A-B Ls ciad biariradlicers
JouT-poin _ lgV 2 U trade mark
pamoghl T o e 7
7 ~ = f"_ .
& f : . 5
= L i
lmpl
l". ]
%
Cr-:uss recess
—K C AgT> | Type Z
Optional with or withouwt ribs C: allernatively with 4CUT-cutter” D: 4CUT-point
Nominal diamerer 35 4.0 4.5 5.0 6,0
a freadSee | ™ ETON S . 1. T O S O 9 2
;:enmsm.ble tolerance H) X0 H) 5
& beddamer I o T 50 ] 88 1 CI W
permusstble tolerance 040 030 0.60
T omdameer 1 , PO D S O IV FOU: . P v (s
'pema]smble tolerance 030 040 +H11/703
as shank diameter 260 | 300 330 | 3.0 450
‘permusable tolerance [T T B N
k head hetght max 21 24 27 208 34
P Greadpich 11T o1 1 34 | 71 130 36
pemussible tolerance Hlxp
T-S5TAR plus size T15 | T20 T3
CToss Teecess size Type £ 2 3
Ls Standard thread lengths { fill thread = 1zV / partial thread =1gT }
MNom dim min max IV | 1eT | 1eV ) 1eT | 15V | 1T | 16V | 12T | 1aV | 12T
20 8.5 0. 160 160
R 233 25 T80 H.F BN R ]
£ 285 30.5 250 1801250] 180) 250 250 M0
3 335 36,0 200 [ 230|366 | 23,0300 [ 258|300 ] 25,0 | 20.0
40 385 41.0 33012301350] 2300340 250]350)127.0]340] 240
43 43,5 46,0 SO0 1300 (406 12001300 [J0.0120.0]360]38.0] 298
50 485 51.0 4003201450325 44.0] 3251440 32.0] 43.0] 320
a3 34,5 a0 a0 | 500350490 |30 490370480 (276
a0 585 61.0 350500 35.0] 54037034037 0]55,0( 370
&3 63,5 66,10 001500375390 | 420590 41,0 | 38,0 | 41.8
70 6835 1.0 5000375 590(420]610]410]610] 410
73 35 7,0 JOG|3T5| 59 | 420600 | 410|610 | 41,0
£0 785 210 S0)375] 5004701610 450]61.0]46.0
20 88,5 81,5 e 450 61,0 1.8
1040 085 1013 61.0 610
116 1085 111,5 6.0 &8,0
120 118.5 1215 60 0* 68 0=
130 1280 1328 &8,0
140 138.0 143.0 68 0*
150 148,80 1adg &8,0
160 158.0 162 0 68 0=
Intermediate lengths on Ls possible Other thread lengths in the range =4xdl

to max standard length pemutted.
* Design C with 1gT=max 65,0 mom

Amnex A23
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@ Self-tapping screw with full and partial thread
% SP Matenal: cold rolled wire according to SPAX - Factory Standard
Washer head Stainless steel screws

Cross section A-B

ACUT-poi l_'li: Manufacturer s
square point trade mark
in Gore

"SPAX" o)
D e

|
=
|
Cross recess  T.STAR
Type Z plus
Calternatively with 4CUT-cufter® D: 4CUT-point
Nominal diameter 3.5 4.0 4.5 5.0 .0
d mmeadaze , O I NS OO O W O S
pe::rmsmble ‘toleranice H] X0 H) 25
pEEﬂ:ﬂ_-.l"Sl & tolerance | .50 el
pe::rmsm"bfe tolerance
pennumbl& tolerance 0.3
pemnssxble ‘tolerance
k head height max 1.8 19 X
3.2 3
P .H&anluﬂuﬁbn!%mrm LI LR 1D DAL AL PO R OV AR 0B 0T [0 0 0 e s i e um:»ﬁuim;{n!.pum 1n e i e e
1-5TAK plus size 115 ] TH) | ]
LToss Tecess size 1vpe £ 2
1s Standard thread lengths ( full thread =1z / partial thread =1gT }
Monidim min max IV | leT | 1sV | 1oT | IeWV | 12T | 1oV | I=T | IsV | IeT
I6 16,0 175 RN
20 183 2035 18.0 18.0
35 133 J53 RN ANET ] RER 75 RN
30 183 303 270[180)275] 180] 27,5 270 270
ER) 31,5 36,0 FLO 20325 )1 230 32,5 | 250|326 250 | 320 | 240
40 385 410 I70[230]37.5]230]37.0[250]37.0]27.0]37.0( 240
4 43,5 46,0 400 | 300 | 425|300 420 [ 260|410 .:1.!3'{1 41,0 [ 284
30 483 310 400[320]475]325|1470(325]460]320]46.0|32.0
¥ 33,5 a0 30506 )35,0] 520 (370 )06 ]370 51,0 | 306
a0 5835 G6Lo 350]500]350]|570[370]560]37.0]56.0|37.0
63 £3,5 &6, 0 0.0 ) 500 37,5500 | 420 | 61,0410 | 61,0 | 416
70 68.5 710 S00)373]590(420]1610]410)610([410
Ty Tdedt 60 g 373390420610 41,0]610 (41,0
80 733 21.0 590(470]610]460]61.0( 460
3 88,5 8,5 0470 61,0 61,0
100 085 101,53 61,0 61.0
118 108,35 1115 64.0* &80
120 11835 1215 69.0* 68.0*
138 1280 1120 &80
140 1380 14290 68 .0
150 1480 1i28 68,0
160 1380 162.0 62.0*
Intermediate lenothe on Ls possible Other thread lengths m the range =4=xdl

o o staredand lensth pemmtted.
* Design C with lgT=max 65,0 mm

Ammex A4
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Matenial: cold rolled wire according to SPAX - Factory Standard
Raised countersunk head Stainless steel screws

g S g ® Self-tapping serew with full and partial thread

Cross seclion A-B

4CUT-point: i Manufacturer's
incorg : "ERPANT

il

Optional with or without ribs C: alternatively with 4CUT-cutter* D 4CUT-paoint

Cross recass T-5TAR
Type £ plus

-

Nominal diamerer 3.5 4.0 4.5 5.0 6.0
T Greadwm 3 40 1 45 [ ST 1 &1
permussible tolerance iD "1} +H) 25
dk ad diameter £ ] 8.0 £8 a7 l 116
p?ﬁ?ﬁbremniemﬁ:" s v v MG T TR Y S
i ] core diameter 5T 32 | 33 41
permusabletolerance |1 [ AT CRAT THLTOY
& Seddmee || . 0 .
mnn'mble ‘tolerance H].10
k head height max. Z1 24 2.1 29 34
perm].mble folerance Hlxp
T-5TARE plus size T15 | TX T30
Croas recess size Tyvpe £ 2 3
Ls Standard thread lengths ( full thread =1gV' / partal thread =gl }
Nomdim | mn max IaV | 1gT | 1V | 12T | 1=V | 1T | 1V | 1T | 12V | leT
i) 183 A 16,0 16,0
Fi 23,5 55 21,0 (184|210 20,0 206
30 283 3.5 250 1B0]25.0] 1801250 250 24.0
33 33,5 36,0 2081 23,0 36,0 j'.:‘_.ﬁ' 200 | 250|206 ] 2501200
40 B3 41.0 330(230[350]23.0]340]250]350]270([340]240
43 43,5 46,0 00466 30,0 300 360|390 360 ]380]260
30 483 510 3201450325440 325]440] 320430320
33 53,3 6.0 I8 | 500 | 35,0 | 490 [ 370|400 370 | 480|370
al 383 61.0 3501500]350]340] 37015340 ET.D 53.0(37.0
63 63,3 £6.0 4000 | 30.0 | 375 | 390 [ 420 | 500 | 41,0 | 38,0 [ 41,0
70 685 7.0 MO0|375]590(420]|1610|410]610[410
73 73,5 64 0375|300 [ 420610 | 41,0 | 61,0 | 41,0
20 7835 21.0 S00]1375]59.0 (470|610 460]61.0( 450
af 88,5 91,3 300|470 61,0 61,0
100 0835 101.5 61.0 610
116 108,5 1115 6%.0* 68,0
120 1183 1215 69.0* 68 0%
136 128,0 1330 &80
140 138.0 142 0 68.0%
138 1480 1528 &80
160 158.0 162.0 6807
Intermedhate lencths on1s posaible Other thread lengths m the range =4xdl
to max standard length permmtted.

* Desion C wath 1gT=max 65,0 nm

Amnex A2
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%

Pan head

SPAX)

(B

Self-tapping screw with full and partial thread

Matenal: cold rolled wire according to SPAX - Factory Stamdard

Stamless steel screws

Cross section A -B

Manufacturer's

to max_ standard lenoth permitted.

#Design C wath IzT=nmax 63,0 mm

4CUT-point trade mark
Square point
in core
[ : L
=l
K Cross recess T-3TAR
e Type 2 plus
Calternatively with 4CUT-cutter*  D: 4CUT-point
Nominal diameter 45 5.0 6.0
dl thread zze 4.3 3.1 6.1
permussibie tolerance | L R D -
dk head diameter N I N B2 U220 L -
]JEIII:IISJHE' tolerance 0,50 -0.60
d2 core diameter ) OV T— e (40
pemns;:hie tolerance Al
permisah!e tolerance = 10
[k head height max_ 3.1 34 10
thread pitch P 30 3.0
permusaible toleramce | | TR xp T
T-5TAK plus size 113 120 150
Toos recess size /L 2 3
Is Standard thread lengths ( full thread = 1gV' / partial thread =1gT )
Mom. dim nun max 1=V | 12T | 12V =T l,a_"u' IeT § 12V | 1T | IeV | 1eT
1% 160 Fig 5,0
20 18,5 20,5 180 18,0
T X3 753 EENAFLT REN ITS B
30 285 305 X70]180]1275] 1801275 7.0 270
i 333 36,0 IR (230|325 | 20| 305 | 2500320 25,0 | 300
40 iB5 41.0 0| 20137523 0]370] 2500370 27.01370] 240
5 43,5 46,0 40,0 (300 | 425 | 30,0 | 42,0 | 3000410 | 30,0 | 41,0 ) 29.0
50 485 51.0 400(320]475[325|470|3250460) 320|460 320
i8N 23,3 36,0 330|368 | 350 |30 | 3704510 | 370|510 | 300
&0 38.5 61.0 3500 500 350)37.0) 3700560 37.0)136.0] 37.0
b5 63,5 66,0 SO0 1360 [ 375|380 | 4000610 41,0 | 61,0 | 41,0
i} GBS 71.0 0375300420610 41 0]610]410
3 73,a 76,0 B0 375380 [420061,0 ] 41,0 | 61,0 | 41,0
&0 78.5 81,0 300]375]1390(470)0610] 460]610]( 460
] 8835 1.5 0.0 [(47.0 61,0 £1.0
100 98.5 1015 61,0 610
114 1085 1115 69,0 68,0%
120 1185 1213 69.0% 6%.0%
130 1180 1328 68,0*
140 138.0 1420 68.0*
150 1480 1320 68,0
160 138.0 162.0 6%.0%
Intermediate lengths on Ls possible Other thread lengths i the ranze =4xdl

Annex ATE
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SPAX)-

Self-tapping screw with full and partial thread

Material cold rolled wire according to SPAX - Factory standard

> Optional with
or without ribs

Flat countersunk head Screws of ish carbon steel
Ls Manufacturer's
: lgv 32 trade mark & or "SPAX"
" g N5
1 | /8B
o [ y
2|8 1T =t
o ]
g . N
AR IgT 3 T-STAR  T-STAR plus

to max standard length permitted

( - A: alternatively
\ 1 or Multinead with GUT-point
Ll
K
Nominal diameter 8.0
dl thread size g1
permusaible tolerance
ak head diameter 31 ]
permussible tolerance
d? core diameter 30 |
permussible tolerance -0.30
ds chank diameter 570 |
permmissihle folerance ;
k head height max. 4.4 §.0 6.6
P thread patch 40 2.0 (1))
permuzable tolerance Hlxp
T-STAR size T40 | T30 | T3
Ls Standard thread lengths (full thread=1gV' / partial thread =1aT)
MNonedim]  min max e | 1eT | leV | 1gT | 1gV | 1aT
40 385 415 1320
43 43,5 46,5 3750
30 485 51,5 | 42003201400
33 3.5 365 |40 3201450
&0 583 615 [520]370]300 300
] &2.5 66,5 | 350 3TN0 550 40.0] 550
70 683 715 |61.0)420]600|400] 600
75 T3 63 61,0420 ]60.0(450] 60,0
&0 785 1.3 | 70.0|47.0] 700 50.0] 70.0] 30.0
24 88,5 015 | 8640|520 | 80,0 ) 55,0 ] 80,0 [ 55,0
100 98,3 1015 |800(|57.0]800](60.0]30.0(60.0
118 1085 1115 | 80.0 | 700 &0.0( 0.0 80,0
120 1185 1215 |800(70.0] 800|700 80,0
130 128,0 1320 1800|700 ]800 70,0 80,0
140 1380 1420 20,0 80,0 80,0
1:8 148,00 1328 30,0 5.0 1000
160 1380 162.0 200 80.0 10004
180 1780 1820 80,0 8.0 1000
200 198.0 202.0 20.0 80.0 100.0
to
£00 A0 &02.0 0.0 8.0 1000
Infermediate lengths on s pesaible Otheer thread lengths in the Tange =4xdl

Amnnex AT
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‘ s ® S Self-tapping screw with full and partial thread
@ I @ Material: cold rolled wire according to SPAX - Factory standard
Washer head Screws of high carbon steel
Manufacturer's
trade mark & or "SPAX"
fA
5 f ar -
=3 \ :
<[5 i=1k=
| a
kI 3= C: LI = T_STAR  T-STARplus
~ A alternatively
— - with CUT-point
sls
Nominal diameter 8.0 10.0 12.0
permuissible tolerance H) 40
dk beaddiameter | 180 [ 200 220 1. 20 .30 L
pemussible tolerance =10
permussible tolerance +)_30
2 codameer X 30 Ll T
pemussible tolerance 0,30 0.5
ds shamk diameter 5.7 1, 680 ,
‘permnissible folerance [T T A AT A A A P A A A R R A AR PR AR A
k head heioht max 10 E I O N
permussible tolerance Hlxp
[T-SIAR size T10 | T30
Ls Standard thread lengths (full thread=1gV / partial thread = 12T}
Nomdim. | min max 1=V 1=T IgV [ 1=T | 1eWV ] 1eT
40 385 415 37)
45 43,5 46,5 420
50 485 51.5 45.0 320
33 ada af3 31,0 350 afg a0
60 585 61,3 56,0 370 55,0 55,0
3 63,5 66,3 610 350 60,0 [40,0] 66,0
70 68.5 71.5 61,0 420 60.0 | 40,01 60.0
73 3,3 i ] 420 TG 45,00 70,0
80 78,5 215 70,0 470 70,0 5000 70,0] 300
a9 285 91,5 80,0 a0 80,0 55,04 80.0] 55,0
100 98.5 1015 80,0 570 80.0] 60,0 80.0] 60.0
110 108,35 1115 36,0 0.0 80,01 70,0 20,0
120 1185 1315 80,0 100 80,0700 800
130 1280 1324 86,0 00 §0.0|Ta.0 20,0
140 138.0 1420 800 800 800
150 1480 1320 80,0 20,0 100,80
160 158.0 1620 500 E00 100.0
180 1780 1820 80,0 20,0 100,80
200 198.0 202,0 800 800 100.0
fa
&00 3970 602,40 80,9 20,0 100,80
[ntermediate lengths on Ls possible Other thread lengths in the range =4=d1
to max. standard length permitted
Annex A28
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Self-tapping screw with full and partial thread

®
% SPAX-S
Raised countersunk head

Matenial: cold rolled wire according to SPAX - Factory standard

Screws of high carbon stesl

Manufacturer's

trade mark () or "SPAX"

oy =
SIS
5
oy
A T-STAR  T-STAR plus
T Optional with
f.?"'h'- or without ribs
Kf - | A alternatively
= M — - with CUT- point
Y altermative 5 |
A K head geometry E E
Nominal diameter 8.0 10.0 12,0
d fpeadspe 181 [ 100 1 T
pemuss:hie tolerance =0 40
L head diameter d.2L 1 a8e ] 226
peru.usmh!e {olerance .60
D codameter | 30 ] 61 T 73
pem.urs ble tolerance -0.30 0,50
E kgm0 W 330
permussible tolerance H).25
Lk head he:'gbt mnax. 4.4 6 U 6.6
I g .
iie'a'ﬁ:'fs!sa!:'i'e'i&féﬁiﬁé' —tﬁ 1'
T-STAR 3 T40 | T30 | T30
ls Standard thread lengths (fill thread=]g\/ / partial thread = IgT)
Nom dim min A% IsV | 1eT | IgV | 12T | 1eV | 12T
40 383 415 |320
45 43,5 46,5 |3%0
30 425 51,5 |42,0]320]40.0
a3 233 65 |4Ra 30450
60 585 61.5 |52.0[370]30.0 0.0
%] 63,5 66,5  |370|37.00550 [46,0]535,0
70 6.5 715 |61.0]1420]160.0(40.0]60.0
7y 735 785 |ELO|4X0) 60,0 | 45.0] 80,0
B %5 81,5 |70.0]47.0]70.0] 50.0] 70.0] 0.0
a 885 01,5 | 80.0|32.0)80.0 [55.6]80.0)| 35.0
100 0%.5 101.5 JBOO[S70]800]|600]800) 60.0
i1 108,5 1115 800 608000 0.6 84,0
120 1185 1215 |80.0] 70.0]80.0] 700 20.0
120 1180 1320 1800|700 80,00 700 &0.0
140 1380 142 0 80.0 20.0 20.0
150 1480 1520 80,0 0.0 10,0
160 1380 162.0 800 80.0 1000
180 1780 1820 80,0 8.0 1600
300 1980 2020 80.0 80.0 100.0
Ia
(] 2878 ] 80,0 80,0 60,0
Intermediate lengths on Ls possible Other thread lengths in the range =4xdl

tomax standard length permutted

Annex A%
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Annex B
Minimum distances and spacing

Minimum distances and spacing for exclusively dxi@aded SPAX screws with CUT or 4CUT drill tip or
withd 8 mm in non-predrilled holes in members of sdhiabier, glued laminated timber or similar glued
products

Single configuration

£
S
B
@
5
o
a. g
S)
Top View e -
& S
(AN &
N« \ 4
<L §o
Side View AN ~ ; o
SN £ A
|_
& @
N grain direction
-—-  screw axis
centroid of the part of the screw in the timber
15°<a <90°
a >5 d
& >25d
&c>5 d
&uc>4d
>3d for screws with CUT or 4CUT drill tip
aq a>25 d?2

Minimum distances and spacing see also 4.2
Minimum timber thickness t = 121 for solid or glued laminated timber and t =dbfor laminated veneer
lumber, see also 4.2
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Minimum distances and spacing for exclusively dxi@aded SPAX screws with CUT or 4CUT drill tip or
withd 8 mm in non-predrilled holes in members of sdhiabier, glued laminated timber or similar glued
products

Crosswise configuration

@& S
S =
_ = I
Top view 4 - S o
i~ £3
O =
@ &
&
F 3
AN S \ & g
Side view . - =
ccs \ 5O
s ; EX
S Y © A
F
&
N grain direction
-—-  screw axis
centroid of the part of the screw in the timber
15°<a <90°
a >5d
&% >15d for 70° <ay < 90°
>25d (1-ax/180° for 30° <@, < 70°
&c>5 d
&c>4 d
>3d for screws with CUT or 4CUT drill tip
a &>25 d?

Minimum distances and spacing see also 4.2
Minimum timber thickness t = 121 for solid or glued laminated timber and t =dbfor laminated veneer
lumber, see also 4.2
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Mechanically jointed beams
SPAX screws with a full thread or threaded rods bwysed for connections in structural membersiwhic
are composed of several parts in mechanicallygditeams or columns.

The axial slip modulus ¥; of a screw or threaded rod with a full threadtfar serviceability limit state
should be taken independent of angl® the grain as:

C = Keer= 780 d®* >* [N/mm] for screws or threaded rods in softwood
C = Keer= 870 d®? >* [N/mm] for screws in pre-drilled hardwood

Where
d outer thread diameter [mm]

o penetration length in the structural member [mm]

Axially loaded SPAX screws or threaded rods indsali glued laminated timber or laminated veneer
lumber
Single configuration

£
=
z
2
2
T S— 5
|

Top view &/ | 2 ' '

S* i ’ )
3

AN

Side view Ny g
S shear force I

N [

N grain direction
-—-  screw axis
centroid of the part of the screw in the timber

a >5d
» >25d
%:>5 d
&c>4 d
>3d for screws with CUT or 4CUT drill tip
q a>25 d?

Minimum distances and spacing see also 4.2
Minimum timber thickness t = 12 for solid or glued laminated timber and t =dbfor laminated veneer
lumber, see also 4.2
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Axially loaded SPAX screws or threaded rods indsoliglued laminated timber or laminated veneebem
Crosswise configuration

3
| b L]
Top view @ 8 c
é : £38
/1 OE
P
1)
v : < 5| B
| / s s -
Side view f\/& Ny 2
ST VIEV ; - Y
-~ E/ "~ shear force S/@W >'ﬁ 2
A E

N grain direction
-—-  screw axis
centroid of the part of the screw in the timber

a >5d
& >25d (2 > 1,5 dbetween the crossing screws of a screw couple)
8,.0>5 d
uc>4d
>3d for screws with CUT or 4CUT drill tip
q a>25 d2

Minimum distances and spacing see also 4.2
Minimum timber thickness t = 12 for solid or glued laminated timber and t =d6for laminated veneer
lumber, see also 4.2
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Axially or laterally loaded screws in the plane oredge surface of cross laminated timber

Definition of spacing, end and edge distanceserptane surface unless otherwise specified iretttenical
specification (ETA or hEN) for the cross laminatidber:

Definition of spacing, end and edge distanceseretige surface unless otherwise specified in thaieal
specification (ETA or hEN) for the cross laminatidber:

£ F

T

%\A
-—
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Annex C
Compression reinforcement

SPAX screws or threaded rods with a full thread tmayised for reinforcement of timber members with
compression stresses at an arggte the grain of 45° @ < 90°. The compression force must be evenly
distributed over all screws.

The characteristic load-carrying capacity for ataoharea with screws with a full thread at an @adb the
grain of 45° <a < 90° shall be calculated from:

Keoo™B Xer1 Mook M FXri

F =min
90,Rk B
X ef,2 f<(:,90,k

Where
Feork LOad-carrying capacity of reinforced contact ditp
Keoo factor for compression perpendicular to the gemicording to EN 1995-1-1
B bearing width [mm]
er1  effective length of contact area according to E195-1-1 [mm]
feoox Characteristic compressive strength perpendicaltve grain [N/mm?]
n number of reinforcement screws, Nng& Ngg
ne  number of reinforcement screws arranged in a raralf@l to the grain
N  humber of reinforcement screws arranged in a rexpgndicular to the grain
Faxrk Characteristic compressive capacity [N]

or2 effective distribution length in the plane of wew tips [mm]
ef,2 = et (rb - 1) &+ min (ef; 3e,c)
for end-bearings [mm]
ez =2 o+ (np-1) & for centre-bearings [mm]
e  point side penetration length [mm]
a  spacing parallel to the grain [mm]
a&. end distance [mm]

Reinforcing screws or threaded rods for wood-bagsstkls are not covered by this European Technical
Approval.
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Reinforced centre-bearing

H component height [mm] ‘ I
B bearing width [mm] T '
of point side penetration length [mm] \ S { [ {
ef 2 effective distribution length in the plane o o

|

of the screw tips [mm]

Lf)/ ' .
A\
=2 +(np-1) & for centre-bearings N ‘ V

load distribution,

N grain direction 0 ol
-——  screw axis @
45° <a < 90° T ©

Reinforced end-bearing

H component height [mm] T
B bearing width [mm] .
of point side penetration length [mm] T

|

ef 2 effective distribution length in the plane
of the screw tips [mm]

=+ (Np-1) a +min (¢ &) for end-bearings

load distribution

e

N grain direction
-——  SCrew axis
45° <a < 90° T

a >5 d
& >25d
&c>5 d
ac>4 d
>3d for screws with CUT or 4CUT drill tip
aq a>25 d?2
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Annex D
Tensile reinforcement perpendicular to grain

Unless specified otherwise in national provisidmest apply at the installation site, the axial céyauf a
reinforcement of a timber member loaded by a catmmeforce perpendicular to the grain shall fulfie
following condition:

1- Xa®+2xad8 Ky, 1

Fax,Rd

Where

Feoq Design value of the force component perpendidoléine grain,

a =alh

h = member depth

Faxra Minimum of the design values of the withdrawal @eipy and the tensile capacity of the reinforcing

screws or threaded rods whegeis the smaller value of the penetration depthwealoabove the
potential crack

potential crack

A [ [ [ [
I I | I — |
ar — — =
- /
| = M| | o A = =
| | o o o o hi hn h | —7/‘—. ‘ |
| aT == | :{: E e a |
[ DS \ ] @“ [ \
A [ [ 1 [ [
b
i Foo F90I21 i Foo/2 l Foo

Unless specified otherwise in national provisidmes apply at the installation site, the axial céyauf a
reinforcement of a notched beam support shalllfillé following condition:

13xV, x3 (4 -F 2K -3
e f 2k ¥

Fax,Rd
Where
V4 Design value of the shear force,
a = h/h
h = member depth

Faxra Minimum of the design values of the withdrawal @eipy and the tensile capacity of the reinforcing

screws or threaded rods whegeis the smaller value of the penetration depthwealoabove the
potential crack
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potential crack

he he

L > hJ'he L I h[-he

- A - A
Vd Vd

Cc c

Unless specified otherwise in national provisidme apply at the installation site, the axial céyauf a
reinforcement of a hole in a beam shall fulfil fokbowing condition:

FyvyqtF
t,Vv,d t,M,d £1
Fax,Rd
Where
Fiva Design value of the force perpendicular to thergcaie to shear force:
— Vd )hd hg
e = an % e
V4 Design value of the member shear force at the dvude
h = member depth
hy = hole depth for rectangular holes
hg = 70 % of hole diameter for circular holes

Fima  Design value of the force perpendicular to thengdaie to bending moment:

Fma=0, OO&%
3 3 hr

Mg  Design value of the member bending moment at ¢t énd,

h, =min (ho; hy) for rectangular holes

h.  =min (ho; hy) + 0,15k for circular holes

Faxra Minimum of the design values of the withdrawal @eiy and the tensile capacity of the reinforcing
screws or threaded rods whegeis the smaller value of the penetration depthwealoabove the
potential crack.

It shall be emphasized that beside the reinforcémih screws also a strength verification is regdi
for the shear strength of the timber in the vigitt the hole

potential crack potential crack

+

?VL
f hro

@

Zh = iEgn o o -

+
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Annex E
Shear reinforcement

Unless specified otherwise in national provisionat tapply at the installation site, the shear sties
reinforced areas of timber members with a stresgpoment parallel to the grain shall fulfil the faling

condition:
t £ fV,d >kt
d
H
Where:
ty is the design shear stress disregarding theoreigrinent;
fu.d is the design shear strength;

k, =1- 0,46 Sqy4- 0,0585,

Sood IS the design stress perpendicular to the graigatie value for compression);
F

s — ax,d
90,d \/Exb 81
_V2x1-hy ), &
Fax d—
' h
h, = G ><b1
Gx + 5
2%/2 +
pxd kR kK, EAg

A is the design shear force;
G is the shear modulus of the timber member, GG=NHnm?2,
b is the width of the timber member in mm,
d is the outer thread diameter in mm, ifdthe drawings in the annex)
h is the depth of the timber member in mm,
Kax is the connection stiffness between rod or scregvtember member in N/mms,

Kax = 5 N/mm? for threaded rods d = 16 mmg, &k 12,5 N/mm? for self-tapping screws d

=8 mm,
& is the spacing parallel to the grain of the rodsavews arranged in one row in mm,
EAs is the axial stiffness of one rod or screw,

2
EA, = Exf % -165.0004,

dy is the inner thread diameter of the rod or screw,

d, = 12 mm for threaded rods d = 16 mm=tb mm for screws d = 8 mm.

The axial capacity of a threaded rod or screw ghHil the following condition:

Fax,d £1

Fax,Rd

where: Byrg Minimum of the design values of the withdrawal @eipy and the tensile capacity of the
reinforcing rods or screws. The effective penatratength is 50 % of the threaded

length.

Outside reinforced areas (shaded area in Figuretlielshear design shall fulfil the conditions for

unreinforced members
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Figure E.1: Timber member with shear reinforcemshéded areas: reinforced areas
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Annex F
Thermal insulation material on top of rafters
SPAX screws with an outer thread diameter 6 mch 12 mm may be used for the fixing of Thermal
insulation material on top of rafters.

The thickness of the insulation shall not exceddidén. The rafter insulation must be placed on feolid
timber or glued laminated timber rafters and bediky battens arranged parallel to the raftery ordnd-
based panels on top of the insulation layer. Tkalation of vertical facades is also covered byrthes
given here.

Screws must be screwed in the rafter through tttermsor panels and the insulation without prdagiin
one sequence.

The anglea between the screw axis and the grain directighefafter should be between 30° and 90°.

The rafter consists of solid timber (softwood) adawg to EN 14081-1, glued laminated timber acauydo

EN 14080, cross-laminated timber, or laminated eeh@émber according to EN 14374 or to European
Technical Approval or similar glued members acawgdio European Technical Approvahd has a
minimum width of 60 mm.

The battens must be from solid timber (softwoodpading to EN 338:2003-04. The minimum thickness t
and the minimum width b of the battens is givefodlews:

Screws d 8,0 mm: k;, =50 mm tin =30 mm
Screws d = 10 mm: » = 60 mm tin = 40 mm
Screws d = 12 mm: ;% =80 mm Hin =100 mm

Alternatively to the battens, panels with a minimtinickness of 20 mm from plywood according to EN
636, particleboard according to EN 312, orienteainst board OSB/3 and OSB/4 according to EN 300 or
European Technical Approval and solid wood paregeraing to EN 13353 may be used. This only applies
to the system with parallel inclined screws.

The insulation must comply with a European TecHnmiqgoroval.

Friction forces shall not be considered for thaglesf the characteristic axial capacity of theeses.

The anchorage of wind suction forces as well ashieding stresses of the battens or the boards,
respectively, shall be considered in design. Adddi screws perpendicular to the grain of the rédtegle

a = 90°) may be arranged if necessary.

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

The system of rafter, Thermal insulation materiatap of rafter and battens parallel to the raftay

be considered as a beam on elastic foundationb@tten represents the beam, and the Thermal
insulation material on top of the rafter the elaftundation. The minimum compression stress of the
Thermal insulation material at 10 % deformationasweed according to EN 82&hall be aow) = 0,05
N/mm2. The batten is loaded perpendicular to the lax point loads - Further point loadsgfare from
the shear load of the roof due to dead and snosly l@hich are transferred from the screw heads into
the battens.

batten

heat insulation

—— vapor barrier
roof boarding

rafter

Wpressure

dead load and
snow load &

compression in
heat insulation

screw axis
tensile force Fz

concentrated compression load
in heat insulation

a = angle between screw axis and rafter axis
b = roof pitch
escr = screws distance
o = penetration length in the rafter
2 EN 826:1996 Thermal insulating products for buigglapplications - Determination of compression

behaviour
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Design of the battens

The bending stresses are calculated as:
(Fb + Fs)x char

4
Where

- i _ | AxEl
char = Characteristic length ., = 4 o

El = bending stiffness of the batten
K = coefficient of subgrade
Wei= effective width of the Thermal insulation matéria

F, = Point loads perpendicular to the battens
Fs = Point loads perpendicular to the battens, lygulication in the area of the screw heads

The coefficient of subgrade K may be calculatedhftbe modulus of elasticitydzand the thicknesstof
the Thermal insulation material if the effectivediti w of the Thermal insulation material under
compression is known. Due to the load extensidgharmhermal insulation material the effective widil

is greater than the width of the batten or rafespectively. For further calculations, the effestividth w

of the Thermal insulation material may be determhiaecording to:

We =W+t /2

M=

where

w = minimum width of the batten or rafter, respeely
ti = thickness of the Thermal insulation material
En

tHI

The following condition shall be satisfied:

£1

m,d

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

The shear stresses shall be calculated according to
v=(R*F)
2
The following condition shall be satisfied:
ty L5V, gy
1:v,d A v,d

For the calculation of the cross section area #ieross section has to be considered.
Design of the Thermal insulation material
The compressive stresses in the Thermal insulatiterial shall be calculated according to:
o= 15xF +k
2% w

char

The design value of the compressive stress shabengreater than 110 % of the compressive sttess a
10 % deformation calculated according to EN 826.

Design of the screws

The screws are loaded predominantly axially. THalagnsion force in the screw may be calculated
from the shear loads of the roof R

RS
cosa

Tg=
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The load-carrying capacity of axially loaded scrésvéhe minimum design value of the axial withdrawa
capacity of the threaded part of the screw, thel lpdl-through capacity of the screw and the tensil
capacity of the screw.

In order to limit the deformation of the screw héadThermal insulation material thicknesses o\@ hm
or with compressive strength below 0,12 N/mm?, eetipely, the axial withdrawal capacity of the sese
shall be reduced by the factorsand k:

f o >d x k 0.8 08 ¢
Foa ra= ax.d of l«l_ LI foeada & Xl ltensk o SpAY screws with partial thread
= 1.2xcos?a+sina 350 ' 350 g,

‘I:ax,d>d ><ef l«l kéx rk 08
1,2xcoé a+sif a 350

0,8
Fara =M max fo,q ¢ h;fax’d>d Xern K9 K% x 1k for SPAX screws with full thread
- ’ 1,2xcod a+sifa 350

f

tens,k

Ovi2
where:
faxd design value of the axial withdrawal parametethefthreaded part of the screw in the rafter
or batten, £, 4does not apply for wood-based panels except plgwbdL or solid wood
panels
d outer thread diameter of the screw, ifdthe drawings in the annex)
of Point side penetration length of the threaded gfafte screw in the rafter,sl 40 mm
etb Length of the threaded part in the batten includirghead for tensile and excluding the head
for compressive force [mm]
a Angle between grain and screw axasx 30°)
Iy characteristic density of the wood-based membénig
fhead.d design value of the head pull-through capacityhefdcrew
dh head diameter(dn the drawings in the annex)
fiens .k characteristic tensile capacity of the screw
Ovi2 partial factor according to EN 1993-1-1 or to tlatjgular national annex
kq min {1; 220/t;}
ks, min {1; 10:/0,12}
th thickness of the Thermal insulation material [mm]
10% compressive stress of the Thermal insulation rizdtender 10 % deformation [N/mm?]

If equation k and k are considered, the deflection of the battens dmgsneed to be considered.
Alternatively to the battens, panels with a minimtinickness of 20 mm from plywood according to EN 63
or an ETA or national provisions that apply atithetallation site, particle board according to EI2 &r an
ETA or national provisions that apply at the inst#bn site, oriented strand board according to3BN or

an ETA or national provisions that apply at theafiation site and solid wood panels according kb E
13353 or an ETA or national provisions that appithee installation site or cross laminated timber
according to an ETA may be used.
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Thermal insulation material on rafters with alternatively inclined screws

Counter batten
Insulation

Vapour barrier
Sheathing
Compressive screw
Rafter

OO WNERE

efk \ 90°- a,= 0° to 60
\ 90° -a, = 0° to 60°

efr

D A D A D A A A U (D (N S A D (O AN NN e T
Kor Counter batten

Mechanical model

Depending on the screw spacing and the arrangerhégnsile and compressive screws with different
inclinations the battens are loaded by signifid@rmiding moments. The bending moments are derived
based on the following assumptions:

The tensile and compressive loads in the screwdeisgmined based on equilibrium conditions

from the actions parallel and perpendicular torduad plane.

These actions are constant line loadswad q .

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

The batten is considered as a continuous beamavgtmnstant span= A + B.
The compressive screws constitute the supportseofdntinuous beam while the tensile screws
transfer concentrated loads perpendicular to titerbaxis.
The screws are predominantly loaded in withdrawaloonpression, respectively. The screw’s normal
forces are determined based on the loads parafiiebarpendicular to the roof plane:

Compressive screw: F eq=(A+B)x q" O ><s.ln(90 -a,)
’ cosa, + sim,; /taa, sia(+a , )
Tensile screw: Feq = (A+B)x Qi g. xsin(90°-4a, )

cosa,+ sira, /taa sia(+a , )
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The bending moments in the batten follow from thestant line load.gand the load components
perpendicular to the batten from the tensile scr@he span of the continuous beam is (A + B). The
load component perpendicular to the batten fronteahsile screw is:

Frs oy = (A +B) x olf O XSin(900‘31 »sing

’ 1/tana, + 1/tam, sig(,+a, )
Where:
i Constant line load parallel to batten
O Constant line load perpendicular to batten
a Angle between compressive screw axis and gra@ctikin
a, Angle between tensile screw axis and grain dioecti

A positive value for ks means a load towards the rafter, a negative \aload away from the rafter.
Design of the screws
The load-carrying capacity of the screws shalldewated as follows:

Screws loaded in tension:

0.8 0.8
faxa™d Xerp bk . fad® X N T ensk

1.2xcos2a +sinze 350 ' 1.X cosgd + sie 350 g,

Fax,a ,Rd =min

Screws loaded in compression:

.8

0 0.8
faxad Xerp o bk Faa® Xerr e KONy

Fax,a,Rd =min Py . ) . y
1.2xcos?a +sin@a 350 1.2 cosd + sirg 350 &
where:
faxd design value of the axial withdrawal parametethefthreaded part of the screw in the rafter
or batten, £, sdoes not apply for wood-based panels except plgwbdL or solid wood
panels
d outer thread diameter of the screw, ifdthe drawings in the annex)
efb penetration length of the threaded part of theveanethe batten
et penetration length of the threaded part of theveanethe rafter,dr 40 mm
My « characteristic density of the batten [kg/m3]
e« characteristic density of the rafter [kg/m3]
a anglea; (compression) aa, (tension) between screw axis and grain direction,
30° a 90°30° a, 90°
frensk characteristic tensile capacity of the screw

Oviz, Ovi partial factor according to EN 1993-1-1 or to tlaetigular national annex
ke Npx  Buckling capacity of the screw
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Free Carbon steel Stainless steel
Ise%re;/l: 6,0 mm 8,0 mm 10,0 mm 12,0 mm 10,0 mn 12,0 mm
[mr%] Ke Npik [KN] | K¢ Npix [KN] | K¢ Npik [KN] | ke Npix [KN] | Ko Npix [KN] | Ke Npix [KN]
£100 1,12 2,79 6,09 12,0 5,22 9,68
120 0,85 2,12 4,68 9,39 4,16 7,97
140 0,66 1,66 3,70 7,50 3,36 6,58
160 0,53 1,34 2,99 6,10 2,76 5,48
180 0,43 1,10 2,48 5,06 2,30 4,62
200 0,92 2,07 4,26 1,94 3,93
220 0,78 1,76 3,65 1,66 3,38
240 0,67 1,51 3,14 1,44 2,94
260 0,58 1,32 2,73 1,26 2,58
280 0,51 1,15 2,40 1,11 2,28
300 0,45 1,02 2,13 0,98 2,02
320 0,40 0,91 1,90 0,88 1,82
340 0,36 0,82 1,70 0,79 1,63
360 0,32 0,73 1,53 0,71 1,48
380 0,29 0,67 1,39 0,65 1,34
400 0,26 0,61 1,27 0,59 1,22
420 0,24 0,55 1,16 0,54 1,12
440 0,22 0,51 1,06 0,49 1,03
460 0,20 0,47 0,98 0,46 0,95
480 0,19 0,43 0,91 0,42 0,88




