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Remarks 

Translations of the European Technical Assessment in other languages shall fully correspond to the 
original issued document and should be identified as such. 
Communication of this European Technical Assessment, including transmission by electronic means, 
shall be in full. However, partial reproduction may be made with the written consent of Österreichisches 
Institut für Bautechnik. Any partial reproduction has to be identified as such. 
 

Specific parts  
1 Technical description of the product  

This European Technical Assessment (ETA) applies to the screws for use in timber constructions 
“SWG HOX and SWG Vollgewindeschraube”. SWG HOX and SWG Vollgewindeschraube are self-
tapping screws divided into a drill tip, optionally a compressor and/or cutting groove, thread, 
optionally a friction part, shank, and head of the screw. The screws are made from special carbon 
and hardened. They are anti-friction coated and are electrogalvanized and passivated (yellow or 
blue). Possible outer thread diameters as well as overall lengths for the SWG screws are given in 
Table 1. 
The screws correspond to the specifications given from Annex 1 and Annex 2. The material 
characteristics, dimensions and tolerances of the product not indicated in these Annexes, are given 
in the technical file1 of the European Technical Assessment. 

Table 1: Possible outer thread diameter and overall length of screws  

Type of screws 
Outer thread diameter Overall length 

min. max. min. max. 

 mm mm mm mm 

SWG HOX 4 6 20 300 

SWG 
Vollgewindeschraube 

8 8 60 400 

 
2 Specification of the intended use(s) in accordance with the applicable European Assessment 

Document 
2.1 Intended use 

The screws are used for connections in load bearing timber structures between wood-based 
members or between those members and steel members: 
- Solid timber of softwood of strength class C14 or better and solid timber of hardwood of 

strength class D18 or better according to EN 3382 and EN 14081-1, 
- Glued laminated timber and glued solid timber of softwood of strength class GL20 or better 

according to EN 14080 or glued laminated timber of hardwood according to European 
Technical Assessments or national provisions that apply on the installation site, 

- Laminated veneer lumber LVL according to EN 14374, 
- Cross laminated timber according to European Technical Assessments or national provisions 

that apply on the installation site. 
The screws may be used for connecting the following wood-based panels to the timber members 
mentioned above: 

                                                      
1 The technical file of the European Technical Assessment is deposited at Österreichisches Institut für Bautechnik. 
2 Reference documents are listed in Annex 6.  
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- Laminated veneer lumber LVL according to EN 14374, 
- Solid wood panels according to EN 13353 and EN 13986, 
- Plywood according to EN 636 and EN 13986, 
- Oriented strand boards, OSB, according to EN 300 and EN 13986, 
- Particleboards according to EN 312 and EN 13986, 
- Fibreboards according to EN 622-2, EN 622-3 and EN 13986, 
- Cement-bonded particle boards according EN 634-1 and EN 13986 or European Technical 

Assessments or national provisions that apply on the installation site. 
Compression and tension reinforcement perpendicular to the grain with fully threaded screws as 
well as shear reinforcement with fully threaded screws is allowed. 
In addition, screws with 6 mm ≤ d ≤ 8 mm may be used for fixing of thermal insulation on roof 
constructions and walls of timber. 
The product shall be subjected to static and quasi static actions only.  
The product is intended to be used in service classes 1 and 2 according to EN 1995-1-1. The 
scope of the screws regarding resistance to corrosion shall be defined according to national 
provisions that apply at the installation site considering environmental conditions.  

2.2 General assumptions 
The screws for use in timber constructions are manufactured in accordance with the provisions of 
the European Technical Assessment using the manufacturing process as identified in the 
inspection of the manufacturing plant by Österreichisches Institut für Bautechnik and laid down in 
the technical file.  
The manufacturer shall ensure that the requirements in accordance with the Clauses 1, 2 and 3 as 
well as with the Annexes of the European Technical Assessment are made known to those who 
are concerned with design and execution of the works. 
Design  
The European Technical Assessment only applies to the manufacture and use of the screws for 
use in timber constructions. Verification of stability of the works including application of loads on 
the products is not subject to the European Technical Assessment.  
The following conditions shall be observed:  

− Design of SWG screws is carried under the responsibility of an engineer experienced in such 
products.  

− Design of the works shall account for the protection of SWG screws to maintain service 
classes 1 and 2 according to EN 1995-1-1 or national provisions that apply on the installation 
site.  

− SWG screws are installed correctly.  
Design of the screws for use in timber constructions may be according to EN 1995-1-1, taking into 
account of Annex 3 to Annex 5 of the European Technical Assessment. Hereby, the outer thread 
diameter d is used as nominal diameter d or rather effective diameter def and lef is the threaded part 
in the timber member including point. 
Standards and regulations in force at the place of use shall be considered. 
Packaging, transport, storage, maintenance, replacement and repair 
Concerning product packaging, transport, storage, maintenance, replacement and repair it is the 
responsibility of the manufacturer to undertake the appropriate measures and to advise his clients 
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on the transport, storage, maintenance, replacement and repair of the product as he considers 
necessary.  
Installation  
It is assumed that the product will be installed according to the manufacturer’s instructions or (in 
absence of such instructions) according to the usual practice of the building professionals. 
The screws are either screwed into the wood-based member without pre-drilling or in predrilled 
holes with a diameter not exceeding the inner thread diameter. The screw holes in steel members 
shall be pre-drilled with an adequate diameter greater than the outer thread diameter.  
Screws with an outer thread diameter 5 mm ≤ d ≤ 8 mm may be screwed into laminated veneer 
lumber LVL of beech or related products of hardwood with predrilling. 
At least four screws shall be used in a connection with screws inserted in the timber member with 
an angle between screw axis and grain direction of less than 15°. The penetration length of the 
threaded part of the screw shall be at least 20 d. 
For mounting of steel plates and wood-based panels the screw head must be placed on top of 
these members. 
The structural members which are connected with SWG screws shall 
- be in accordance with Clause 2.1; 
- ensure minimum spacing and edge distances in accordance with EN 1995-1-1 and Annex 5. 

2.3 Working life/Durability 
The provisions made in the European Technical Assessment (ETA) are based on an assumed 
intended working life of SWG screws of 50 years, when installed in the works, provided that the 
screws are subject to appropriate installation, use and maintenance (see Clause 2.2). These 
provisions are based upon the current state of the art and the available knowledge and 
experience3.  
The indications given as to the working life of the construction product cannot be interpreted as a 
guarantee neither given by the product manufacturer or his representative nor by EOTA nor by the 
Technical Assessment Body, but are regarded only as a means for choosing the appropriate 
products in relation to the expected economically reasonable working life of the works. 

 
 
 

                                                      
3 The real working life of a product incorporated in a specific works depends on the environmental conditions to which that 

works is subject, as well as on the particular conditions of the design, execution, use and maintenance of that works. 
Therefore, it cannot be excluded that in certain cases the real working life of the product can also be shorter than the 
assumed working life. 
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3 Performance of the product and reference to the methods used for its assessment  
3.1 Essential characteristics of the product  

 Table 2: Essential characteristics of the product and product performance 

№ Essential characteristic Product performance 

Basic requirement for construction works 1:  Mechanical resistance and stability 1) 

1 Dimensions Annex 1 and Annex 2 

2 Characteristic yield moment Annex 3 

3 Bending angle Annex 3 

4 Characteristic withdrawal parameter Annex 3 

5 Characteristic head pull-trough parameter Annex 3 

6 Characteristic tensile strength Annex 3 

7 Characteristic yield strength Annex 3 

8 Characteristic torsional strength Annex 3 

9 Insertion moment Annex 3 

10 Spacing, end and edge distances of the screws and 
minimum thickness of the wood based material 

Annex 4, if relevant 

11 Slip modulus for mainly axially loaded screws Annex 3 

12 Durability against corrosion 3.1.1 

Basic requirement for construction works 2:  Safety in case of fire 

13 Reaction to fire 3.1.2 

Basic requirement for construction works 4:  Safety and accessibility in use 

14 Same as BWR 1 
1) These characteristics also relate to basic requirement 4 for construction works. 
 

3.1.1 Durability against corrosion 
The product is intended to be used in service classes 1 and 2 according to EN 1995-1-1. 
The screws are electrogalvanized and yellow or blue passivated. The minimum thickness of the 
zinc coating of the screws is 5 μm. 
Durability of SWG screws is in accordance with EN 1995-1-1 or national provisions that apply on 
the installation site. 

3.1.2 Reaction to fire 
SWG screws are made from steel classified as Euroclass A1 in accordance with Commission 
Decision 96/603/EC, as amended by Commission Decision 2000/605/EC.  

3.2 Assessment methods  
3.2.1 General  

The assessment of the essential characteristics in Clause 3.1 of the screws for use in timber 
constructions for the intended use, and in relation to the requirements for mechanical resistance 
and stability, for safety in case of fire and for safety and accessibility in use in use in the sense of 
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the basic requirements for construction works № 1, 2 and 4 of Regulation (EU) № 305/2011 has 
been made in accordance with the European Assessment Document EAD 130118-00-0603, 
“Screws for use in timber constructions”. 

3.2.2 Identification  
The European Technical Assessment for the screws for use in timber constructions is issued on 
the basis of agreed data that identify the assessed product. Changes to materials, to 
composition, to characteristics of the product, or to the production process could result in these 
deposited data being incorrect. Österreichisches Institut für Bautechnik should be notified before 
the changes are implemented, as an amendment of the European Technical Assessment is 
possibly necessary.  
 

4 Assessment and verification of constancy of performance (thereinafter AVCP) system 
applied, with reference to its legal base  

4.1 System of assessment and verification of constancy of performance 
According to Commission Decision 97/176/EC the system of assessment and verification of 
constancy of performance to be applied to “SWG HOX and SWG Vollgewindeschraube” is System 
3. System 3 is detailed in Commission Delegated Regulation (EU) № 568/2014 of 18 February 
2014, Annex, 1.4., and provides for the following items 
(a) The manufacturer shall carry out factory production control. 
(b) The notified laboratory shall assess the performance on the basis of testing (based on 

sampling carried out by the manufacturer), calculation, tabulated values or descriptive 
documentation of the construction product. 
 

4.2 AVCP for construction products for which a European Technical Assessment has been 
issued 
Notified bodies undertaking tasks under System 3 shall consider the European Technical 
Assessment issued for the construction product in question as the assessment of the performance 
of that product. Notified bodies shall therefore not undertake the tasks referred to in point 4.1 (b). 
 

5 Technical details necessary for the implementation of the AVCP system, as provided for in 
the applicable European Assessment Document 

5.1 Tasks for the manufacturer  
5.1.1 Factory production control  

In the manufacturing plant the manufacturer shall establish and continuously maintain a factory 
production control. All procedures and specifications adopted by the manufacturer shall be 
documented in a systematic manner. The factory production control shall ensure the constancy of 
performances of SWG screws with regard to the essential characteristics. 
The manufacturer shall only use raw materials supplied with the relevant inspection documents 
as laid down in the control plan. The incoming raw materials shall be subject to controls by the 
manufacturer before acceptance. Check of incoming materials shall include control of inspection 
documents presented by the manufacturer of the raw materials. 
The frequencies of controls conducted during manufacturing and on the finalised product are 
defined by taking account of the manufacturing process of the product and are laid down in the 
control plan.  
The results of factory production control are recorded and evaluated. The records include at least 
the following data:  
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− Designation of the product, basic materials and components  
− Type of control or test  
− Date of manufacture of the product and date of testing of the product or basic materials or 

components  
− Results of controls and tests and, if appropriate, comparison with requirements  
− Name and signature of person responsible for factory production control  
The records shall be kept at least for ten years time after the construction product has been 
placed on the market. On request they shall be presented to Österreichisches Institut für 
Bautechnik.  

5.1.2 Declaration of performance 
The manufacturer is responsible for preparing the declaration of performance. When all the 
criteria of the assessment and verification of constancy of performance are met, the manufacturer 
shall issue a declaration of performance. 

 
Issued in Vienna on 15.02.2018 

by Österreichisches Institut für Bautechnik 
 
 

The original document is signed by: 
 

Rainer Mikulits 
Managing Director 
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Dim
4,0 8,0 ±0,6 3,0 ±0.30 2,8 ±0.14 4,0 ±0.3

4,5 9,0 ±0,6 3,5 ±0.35 3,2 ±0.16 4,5 ±0.3

5,0 10,0 ±0,6 4,5 ±0.45 3,5 ±0.17 5,0 ±0.3

6,0 12,0 ±0,6 5,5 ±0.55 4,3 ±0.21 6,0 ±0.3

Dim
4,0 2,55 ±0,3 4,6 ±1.5 3,2 ±0,3 6,2 ±1,0 HOX 20
4,5 2,75 ±0,3 5,0 ±1.6 3,6 ±0.3 8,2 ±1.0 HOX 20
5,0 3,25 ±0,3 6,0 ±1.7 4,1 ±0.4 8,2 ±1.0 HOX 20
6,0 3,95 ±0,3 7,3 ±1.9 5,0 ±0.5 10,2 ±1.0 HOX 30

3,5
3,9
5,3

Ødi lsp Ødn ØdR

3,4
3,8
4,2
5,0

P±10%Ødk k Øds

Antriebh
3,1

ØdP*±10%

1,8
2

2,2
2,6

P* = P alternativ for L ≤ 50 mm 

Point alternativ without mid-thread 
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A-A B-B 

Alternative head: cylinder head 

Dim Ødn
8,0 5,9 ±0.29 8,0 ±0.40 5,20 ±0.26 7,1

Dim
8,0 8,2 ±2.1 6,0 ±0.59

Øds

P±10%

Ød Ødi

3,8
lsp ØdV

8,0 15,0 ±1.20 7,0 ±0.70 10,2 ±0.51 7,5 ±1.0

Dim
Senkkopf Zylinderkopf

Ødk k kØdk
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Table A3.1: Characteristic head pull-through capacities of SWG HOX and SWG 

Vollgewindeschraube in solid softwood or glued laminated timber; head diameter 8 to 
15 mm 

SWG HOX and SWG Vollgewinde-
schraube Head diameter 1) 

Product characteristic 8 9 10 12 14 15 

Characteristic head pull-
through parameter 
(ρk = 350 kg/m³) 

fhead,k N/mm² 17.1 17.6 14.6 14.6 13.1 12.4 

1) Linear interpolation is possible for head diameters in between the stated values 

 
Table A3.2: Characteristic load bearing capacities of SWG HOX according to Annex 1 

SWG HOX (Annex 1) Screw diameter 

Product characteristic 4 4.5 5 6 

Max. length lmax mm 70 80 120 300 

Characteristic tensile strength ftens,k kN 5.0 5.8 8.8 12.8 

Characteristic yield moment My,k Nm 3.2 4.9 6.5 10.1 

Characteristic withdrawal 
parameter 
angle screw-axis to grain: 90° 
(ρk = 350 kg/m³) 

fax,k,90° N/mm² 14.8 13.8 13.6 13.0 

Characteristic yield strength fy,k N/mm² 900 

Characteristic torsional strength ftor,k Nm 3.0 4.2 6.3 10.1 

Insertion moment (ρk = 450 kg/m³) Rtor,m Nm 1.2 1.6 2.1 2.5 
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Table A3.3: Characteristic load bearing capacities of SWG Vollgewindeschraube according 

to Annex 2 

SWG Vollgewindeschraube (Annex 2) Screw diameter 

Product characteristic 8 

Max. length lmax mm 400 

Characteristic tensile strength ftens,k kN 24.1 

Characteristic yield moment My,k Nm 20.3 

Characteristic withdrawal parameter 
angle screw-axis to grain: 90° 
(ρk = 350 kg/m³) 

fax,k,90° N/mm² 13.1 

Characteristic yield strength fy,k N/mm² 950 

Characteristic torsional strength ftor,k Nm 25.8 

Insertion moment (ρk = 450 kg/m³) Rtor,m,HT Nm 8.7 

Slip modulus Kser N/mm see A.3.4 
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A.3.1 General 
The characteristic load bearing capacities in Tables A3.1 to A3.3 are given for timber of strength 
class C24 according to EN 338 (ρk = 350 kg/m³). For timber with a deviating density the 
characteristic withdrawal parameter as well as the characteristic head pull-through parameter 
shall be corrected by the factor 

8.0

350








= k

densk
ρ  

Where 
ρk  Characteristic density of timber in kg/m3 
The minimum penetration length of screws in the load-bearing wood-based members shall 
be 4 d.  
A bending angle of 45° must be reached for all screws. 
 
A.3.2 Characteristic withdrawal parameter 
For angles 0° ≤ α ≤ 45° between screw-axis and direction of wood-fibre, fax,k,α is obtained by 

°⋅= 90,,,, kaxaxkax fkf α   

with 

°
⋅

+=
45
7.03,0 α

axk  

For angles 45° ≤ α ≤ 90° between screw-axis and direction of wood-fibre, fax,k,α remains 
constant. 
 
A.3.3 Characteristic head pull-through capacity for wood based panels 
The characteristic value of the head pull-through parameter for a characteristic density of 
380 kg/m³ of the timber and for the following wood based panels  
- Plywood according to EN 636 and EN 13986, 
- Oriented strand boards, OSB, according to EN 300 and EN 13986, 
- Solid wood panels according to EN 13353 and EN 13986, 
- Particleboard according to EN 312 and EN 13986, 
- Fibreboards according to EN 622-2, EN 622-3 and EN 13986, 
- Cement-bonded particle boards according to EN 634-1 and EN 13986 
with thicknesses of more than 20 mm is  
fhead,k = 10 N/mm² 
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For wood based panels with a thickness between 12 mm and 20 mm the characteristic value 
of the head pull-through parameter is  
fhead,k = 8 N/mm² 
For wood based panels with a thickness of less than 12 mm the characteristic head pull-
through capacity shall be based on a characteristic value of the head pull-through parameter 
of 8 N/mm², and limited to 400 N complying with the minimum thicknesses of the wood 
based panels of 1.2 d, with d as outer thread diameter. In addition the minimum thicknesses 
of Table A3.4 apply. 

Table A3.4 Minimum thicknesses of wood based panels 

Wood based panel Minimum thickness in mm 

Plywood 6 

Oriented strand board, OSB 8 

Solid wood panels 12 

Particleboard 8 

Fibreboards 6 

Cement-bonded particle boards 8 
 

A.3.4 Slip modulus for mainly axially loaded screws 
The axial slip modulus Kser for the serviceability limit state used for connection of individual 
members in bending beams under flexible jointing shall be taken for screws independent of 
angle α  to the grain as 

efser ldK ⋅⋅= 25 … in N/mm for softwood 

efser ldK ⋅⋅= 30 … in N/mm for hardwood 

with 

d    = outer thread diameter of the screw in mm 

efl   = penetration length of the threaded part of the screw in the timber member in mm 

 
A.3.5 Compressive loading for fully threaded screws (unsupported buckling, e.g. soft 
insulating materials) 
The design load carrying capacity for SWG screws with a full thread for an angle 
30° ≤ α ≤ 90° between screw-axis and direction of wood-fibre for compressive loading is 
given as 

{ }dkidaxRdc FFF ,,,,, ;min αα =  in N 
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with 

efdaxdax ldfF ⋅⋅= αα ,,,,   

α,,daxf   =  design value of the axial withdrawal capacity of the threaded part of the screw 
     calculated from the characteristic values given in Table A3.2 to A3.3 in N/mm² 

d     =  outer thread diameter of the screw in mm 

efl    =  penetration length of the threaded part of the screw in the timber member in 
     mm 

M

kpl
Mkkidki

N
FF

γ
χ

γ ,
,, /

⋅
==  

1=χ  for 2.0≤λ  or 
22

1
λφφ

χ
−+

=  for 2.0>λ  

( )[ ]22.049.015.0 λλφ +−⋅+⋅=  

kki

kpl

N
N

,

,=λ  

ky
i

kpl f
d

N ,

2

, 4
⋅= π   in N 

id    =  inner thread diameter for fully threaded screw, shank diameter ds for screws 
     with 2 threads 

kyf ,   =  characteristic yield strength of the screw according to Table A3.2 to A3.3 

kkiN ,   =   characteristic ideal elastic buckling load 

sshkki IEcN ⋅⋅=,  in N 

hc    =  elastic foundation of the screw 









°
+°

⋅⋅⋅+=
180

90)012.019.0( αρ kh dc  in N/mm² 

kρ   =  characteristic density of the wood-based member in kg/m³ 

α    =  angle between screw axis and grain direction, 30° ≤ α  ≤ 90° 

64
210000 4

i
ss

d
IE

⋅⋅
=⋅

π   =  bending stiffness in N/mm² 
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A.3.6 Compression reinforcement (screws in timber) 
The compression force shall evenly be distributed to the screws used as compression 
reinforcement. The screws are driven into the timber member perpendicular to the contact 
surface under an angle between the screw axis and the grain direction of 45° to 90°. The 
screw heads must be flush with the timber surface. 
Reinforcing screws for wood-based panels are not covered by this European Technical 
Assessment. 
For the design of reinforced contact areas the following conditions shall be met 
independently of the angle between the screw axis and the grain direction. 
The design resistance of a reinforced contact area is: 

{ }








⋅⋅
⋅+⋅⋅⋅

=
dcef

dkidaxdcefc
d flB

FFnflBk
R

,90,2,

,,,,90,1,90,
,90

;min
min α  

where: 

90,ck   =  parameter according to EN 1995-1-1, 6.1.5 

B    =  bearing width in mm 

1,efl   =  effective contact length according to EN 1995-1-1, 6.1.5 in mm 

dcf ,90,  =  design compressive strength perpendicular to the grain (EN 338/EN 14081-1) 
     in N/mm² 

900 nnn ⋅=  

n    =  number of reinforcing screws 

0n    =  number of reinforcing screws arranged in a row parallel to the grain 

90n   =  number of reinforcing screws arranged in a row perpendicular to the grain 

2,efl   =  effective contact length in the plane of the screw tips in mm 

     ( ) ( ){ }cefefef alanll ,1102, ;min1 +⋅−+=   end supports 

     ( ){ }102, 12 anll efef ⋅−+⋅=       intermediate supports 

efl    =  penetration length of the threaded part of the screw in the timber member 
     in  mm 

ca ,1    =  end distance of the centre of gravity of the threaded part in the timber    
     member in mm 
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A.3.7 Tensile reinforcement perpendicular to the grain 
Fully threaded screws may be used as tensile reinforcement perpendicular to the grain of the 
timber members. The screws are driven into the timber member under an angle between the 
screw axis and the grain direction of 90°. A minimum of two screws shall be used for tensile 
reinforcement perpendicular to the grain. Only one screw may be used when the minimum 
penetration depth of the screws below and above the potential crack is 20 ⋅ d where d is the 
outer thread diameter of the screw. 
Tension reinforcement for transverse connections and notches may be designed according to  

[ ] RdaxFF ,90
32 231 ≤⋅⋅+⋅− αα        for transverse connections with 

h
a

=α  

[ ] Rdaxd FV ,
32 )1(2)1(33.1 ≤−⋅−−⋅⋅⋅ αα     for notches with

h
he=α  
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where 



 ⋅⋅

=
Rdt

dax
Rdax F

ldf
F

,

2,
, min   axial capacity of the reinforcement in N 

90F   = design value of the force acting in the connection perpendicular to the grain of  
    the timber members in N 

dV    = design value of the shear force in N 

daxf ,   = design value of the withdrawal capacity of the threaded part of the screw in   
    N/mm² 

2l    = smaller value of the penetration depth below or above the potential crack (l2,a or 
    l2,t) in mm 

RdtF ,   = design value of the tensile resistance of the screw in N 
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A.3.8 Shear reinforcement 
Fully threaded screws may be used as shear reinforcement of solid timber, glued laminated 
timber and glued solid timber of softwood. The provisions are valid for straight beams with 
constant rectangular cross-section. The screws are driven into the timber member under an 
angle between the screw axis and the grain direction of 45°.  
A minimum of four screws shall be used for shear reinforcement in a line parallel to the grain 
whereas the spacing between the screws shall not exceed the depth h of the timber member. If 
the screws are arranged in one line parallel to the grain, it shall be done centrically in relation to 
the beam width. 
The effect of the reinforcement is limited to the shaded part of the timber member. Outside this 
area sufficient shear strength of the cross section must be verified. 

 
Shear reinforcement may be designed according to 

H

dv
d

kf
η

τ τ⋅
≤ ,  

where 

dτ    = design value of shear stress in N/mm² 

dvf ,   = design value of shear strength in N/mm² 

2
,90,90 052.046.01 ddk σστ ⋅−⋅−=  

1

,
,90

2 ab

F dax
d

⋅⋅
=σ    design value of stress perpendicular to the grain in N/mm² 

b   = with of the timber member in mm 

1a   = spacing of screws parallel to the grain in mm 

( )
h

aV
F dH

dax
1

,
12 ⋅⋅−⋅

=
η  

dV    = design shear force in N 

h    = height of the timber member in mm 
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







+

⋅⋅⋅
⋅

+⋅

⋅
=

Sax

H

EA
a

khd

bG

bG

1622

1

π

η  

G    = mean value of shear modulus of the timber member in N/mm² 

d    = outer thread diameter of the screw in mm 

axk   = connection stiffness between screw and timber member in N/mm³,      
    kax = 12.5 N/mm³ for SWG Vollgewindeschraube 

4

2
1dE

EAS
⋅⋅

=
π    axial stiffness of one screw in N 

1d    = inner thread diameter of the screw in mm 

 
The axial capacity of the screw shall fulfill 

1
,

, ≤
Rdax

dax

F
F

 

where 



 ⋅⋅

=
dtens

efdax
Rdax f

ldf
F

,

,
, min  

daxf ,   = design value of the withdrawal parameter of the threaded part of the screw in  
    N/mm² 

efl    = effective penetration length with 50 % of the threaded part length of the screw in 
    the timber member in mm 

dtensf ,   = design tensile strength of the screw in N 
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A.4.1 General 
For screws with d = 8 mm the minimum width/thickness for structural members shall be 
t = 30 mm. Minimum thickness for structural members is t = 24 mm for screws with 
d < 8 mm. 
 

A.4.2 Laterally and/or axially loaded screws 
For SWG screws in predrilled and non-predrilled holes, the minimum spacing, end and edge 
distances shall be specified according to EN 1995-1-1. Here, the outer thread diameter d 
shall be considered. 
For screws in non-predrilled holes, the minimum distances for loaded and unloaded ends 
shall be 15 d for screws with outer thread diameter d = 8 mm and timber thickness t < 5 d. 
Minimum distances from the unloaded edge perpendicular to the grain may be reduced to 
3 d also for timber thickness t < 5 d, if the spacing parallel to the grain and the end distance 
is at least 25 d.  
 

A.4.3 Only axially loaded screws 
For SWG screws with d ≤ 8 mm or provided with a half cut or drill point which are loaded 
only axially, the following minimum spacing, end and edge distances apply alternatively for a 
minimum timber thickness of t = 12 d in non-predrilled holes: 
Spacing a1 in a plane parallel to the grain:       a1 = 5 d 

Spacing a2 perpendicular to a plane parallel to the grain:  a2 = 5 d 
End distance of the centre of gravity of the threaded part  
in the timber member:              a1,c = 5 d 

Edge distance of the centre of gravity of the threaded part  
in the timber member:              a2,c = 4 d 
Spacing a2 can be reduced till 2.5 d (3 d) if the product of spacing a1 times a2 = 25 d² (21 d²) 
can be kept for every screw. 
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A.5.1 Fastening of thermal insulation material (on top of rafters and facades) 
SWG screws with an outer thread diameter of at least 6 mm and lengths between 120 mm 
and 400 mm may be used for fixing of thermal insulation material on roof constructions of 
timber or on wood-based members in vertical facades. Cylinder heads are excluded from 
fixing wood-based panels on rafters with thermal insulation material as interlayer. 
The angle between grain direction and screw axis shall be 30° ≤ α ≤ 90°. 
The thickness of the thermal insulation material is max. 400 mm. The thermal insulation 
material shall be applicable as insulation on top of rafters according to national provisions 
that apply at the installation site. 
The battens are made from solid timber strength class C24 according to EN 338 and 
EN 14081-1. The minimum thickness and width of the battens is: 

Table A5.1 Minimum thickness and width of the battens 

Screw diameter d in mm 
bmin tmin 

mm mm 

≤ 8 50 30 

Instead of battens the following wood-based panels may be used to cover the thermal 
insulation material if they are suitable for that use: 
− Plywood according to EN 636 and EN 13986, 
− Oriented Strand Board, OSB according to EN 300 and EN 13986, 
− Particleboard according to EN 312 and EN 13986 
− Fibreboards according to EN 622-2, EN 622-3 and EN 13986. 
The minimum thickness of the wood-based panels shall be 22 mm. 
The word batten in the following includes the meaning of the above mentioned wood-based 
panels. 
The substructure is made from solid timber strength class C24 according to EN 338 and 
EN 14081-1, cross laminated timber according to European Technical Assessments or 
laminated veneer lumber according to EN 14374. The minimum width is bmin = 60 mm. 
The spacing between screws es shall be not more than 1.75 m. 
Friction forces shall not be considered for the design of the characteristic axial capacity of 
the screws. 
The anchorage of wind suction forces as well as the bending stresses of the battens or the 
boards, respectively, shall be considered for design. Screws perpendicular to the grain of the 
rafter (angle α = 90 °) may be arranged if necessary. 
Design may follow EN 1995-1-1 if nothing different is specified below. 
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The two following systems are possible for 0° ≤ β ≤ 90°:  

- System 1:  Alternately inclined screws (only screws with full thread, double thread) 
    A: according to structural analysis, B ≤ 50 mm 

- System 2:  Parallel inclined screws (all screws, in case of compression resistant   
    insulation material ≥ 0.05 N/mm²) 
    A: according to structural analysis 
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A.5.2 Alternately inclined screws (only screws with full thread) 
The screws are predominantly loaded in withdrawal or compression, respectively. Only 
systems with battens are allowed.  
Design 
For design of thermal insulation systems in terms of number and spacing of the screws the 
following characteristic values of tensile or compressive load bearing capacity may be taken 
into account: 





⋅⋅
⋅⋅

=
UKefkax

Lefkax
kax ldf

ldf
R

,,,

,,,
, min

α

α   in N 

where: 

α,,kaxf   =  characteristic value of the axial withdrawal parameter of the threaded  

       part of the screw in the batten, α,,kaxf does not apply for wood-based  
       panels 

α    =  angle between screw axis and grain direction of batten or substructure 

d     =  outer thread diameter of the screw in mm 

Lefl ,     =  penetration length of the threaded part of the screw in the batten in mm; 
       the screw head length k may be taken into account for tension load (not 
       for compressive loading) 

UKefl ,    =  penetration length of the threaded part of the screw in the substructure 
       in mm; ≥ 60 mm  
For compressive loading the design compressive load bearing capacity shall not exceed the 
buckling capacity of the screws dplN ,⋅χ  according to A.3.5.  

 
A.5.3 Parallel inclined screws 
The screws are predominantly loaded in tension whereas corresponding thermal insulation 
material is loaded in compression. The minimum compression stress of the thermal 
insulation material at 10 % deformation, measured according to EN 826, shall be 
σ(10%) ≥ 0.05 N/mm².  Hereby systems with battens or wood-based panels may be used. 
Design 
For design of thermal insulation systems in terms of number and spacing of the screws the 
following characteristic withdrawal parameter may be taken into account: 
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













⋅⋅
⋅

⋅⋅⋅⋅

=
dlf

df
kkldf

R

Lefkax

kkhead

UKefkax

kax

,,,

2
,

21,,,

, maxmin

α

α

  in N 

where: 

α,,kaxf   =  characteristic value of the axial withdrawal parameter of the threaded  

       part of the screw in the batten, α,,kaxf does not apply for wood-based  
       panels 

kheadf ,   =  characteristic head pull-through parameter according to Table A3.1 













=

.

1
220

1
min

Däd

k  











=

12.0

1
min

%10

2
σ

k  

.Däd    =  thickness of thermal insulation material in mm 

%10σ    =  compressive stress of thermal insulation material at 10 % strain in N/mm² 
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European Assessment Document EAD 130118-00-0603 “Screws for use in timber 
constructions” 

EN 300 (07.2006), Oriented Strand Boards (OSB) – Definitions, classification and 
specifications 

EN 312 (09.2010), Particleboards – Specifications 

EN 338 (04.2016), Structural timber – Strength classes 

EN 622-2 (04.2004) +AC (12.2005), Fibreboards – Specifications – Part 2: Requirements for 
hardboards 

EN 622-3 (04.2004), Fibreboards – Specifications – Part 3: Requirements for medium 
boards 

EN 634-1 (03.1995), Cement-bonded particleboards – Specifications – Part 1: General 
requirements 

EN 636 (03.2015), Plywood – Specifications 

EN 826 (03.2013), Thermal insulating products for building applications – Determination of 
compression behaviour 

EN 1993-1-4 (10.2006) +A1 (06.2015), Eurocode 3 – Design of steel structures – Part 1-4: 
General rules – Supplementary rules for stainless steels 

EN 1995-1-1 (11.2004), +AC (6.2006), +A1 (06.2008), +A2 (05.2014), Eurocode 5 – Design 
of timber structures – Part 1-1: General – Common rules and rules for buildings 

EN 10088-1 (10.2014), Stainless steels – Part 1: List of stainless steels 

EN 13353:2008+A1 (05.2011), Solid wood panels (SWP) – Requirements 

EN 13986:2004+A1 (04.2015), Wood-based panels for use in construction - Characteristics, 
evaluation of conformity and marking 

EN 14080 (06.2013), Timber structures – Glued laminated timber and glued solid timber –
Requirements 

EN 14081-1 (02.2016), Timber structures – Strength graded structural timber with 
rectangular cross section – Part 1: General requirements 

EN 14374 (11.2004), Timber structures – Structural laminated veneer lumber – 
Requirements 
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