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I General Part 
 

Technical Assessment Body issuing the ETA and designated according to Arti-
cle 29 of the Regulation (EU) No 305/2011:  ETA-Danmark A/S 
  
 

Trade name of the con-
struction product:  

 
Rotho Blaas Self-tapping screws and threaded rods 

  

 
Product family to which 
the above construction 
product belongs:  

 
Screws and threaded rods for use in timber construc-
tions 

 
 

 
  

Manufacturer:  
 
ROTHO BLAAS SRL 
Via dellôAdige 2/1 
IT-39040 Cortaccia (BZ) 
Tel. + 39 0471 818400 
Fax + 39 0471 818484 
Internet www.rothoblaas.com 

 
 
Manufacturing plant:  ROTHO BLAAS SRL - Held on file by ETA-Danmark 

AS  
  

This European Technical 
Assessment contains:  

 
83 pages including 8 annexes which form an integral 
part of the document 

 
  

This European Technical 
Assessment is issued in 
accordance with Regula-
tion (EU) No 305/2011, on 
the basis of:  

 
European Assessment document (EAD) no. EAD 
130118-01-0603 ñScrews and threaded rods for tim-
ber constructionsò 

   
This version replaces : 

 
The previous ETA with the same number issued on 
2024-09-30  

 
 

 
 

 

  

http://www.rothoblaas.com/
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Translations of this European Technical Assessment in 

other languages shall fully correspond to the original is-

sued document and should be identified as such. 

Communication of this European Technical Assess-

ment, including transmission by electronic means, shall 

be in full (excepted the confidential Annex(es) referred 

to above). However, partial reproduction may be made, 

with the written consent of the issuing Technical Assess-

ment Body. Any partial reproduction has to be identified 

as such.  
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II  SPECIFIC PART OF THE 

EUROPEAN TECHNICAL 

ASSESSMENT 

 

1 Technical description of product  
 

Technical description of the product 

Rotho Blaas ñHBSò, ñHBSPò, ñHBSPLò, ñTBSò, 

ñSHSò, ñKKFñ, ñSHSASò, ñSCIñ, ñVGSò, ñVGZò, 

ñDGZò, ñKKTò, ñHBSHò, ñVGZHò, ñVGSHò, ñLBSò 

and ñLBSHò screws and ñRTRò threaded rods are self-

tapping screws to be used in timber structures. ñHBSò 

screws are also called ñSCHò, or ñSNKò screws, 

ñHBSPò screws are also called ñKGLò screws, ñKKFò 

screws are also called ñKGAò screws and ñTBSò screws 

are also called ñTLLò screws, ñKKTò screws are also 

called ñMNò screws. Rotho Blaas ñHBSò, ñHBSPò, 

ñHBSPLò, ñTBSò, ñSHSò, ñKKFñ, ñSHSASò, ñHBSHò 

and ñSCIò screws shall be threaded over a part of the 

length. Rotho Blaas ñVGSò, ñVGZò, ñVGZHò, 

ñVGSHò, ñLBSò and ñLBSHò screws and ñRTRò 

threaded rods shall be threaded over the full length. 

Rotho Blaas ñDGZñ and ñKKTò screws shall have two 

threaded parts over the length. The screws shall be pro-

duced from carbon steel wire for nominal diameters of 

3,0 mm to 13,0 mm and from stainless steel wire for 

nominal diameters of 3,5 mm to 12,0 mm. The nominal 

diameter of ñRTRò threaded rods is 16 mm or 20 mm. 

Rotho Blaas "VGU" washers are used for VGS self-tap-

ping screws in timber structures. The washers shall be 

produced from carbon or stainless steel. Rotho Blaas 

"HUS15" washers made from aluminium are used for 

self-tapping screws in timber structures. Where corro-

sion protection is required, the material or coating shall 

be declared in accordance with the relevant specification 

given in Annex A of EN 14592. 
 

Geometry and Material 

The nominal diameter (outer thread diameter), d, shall not 

be less than 3,0 mm and shall not be greater than 20,0 

mm. The overall length, L, of screws shall not be less than 

20 mm and shall not be greater than 1500 mm. The over-

all length of the threaded rods shall not be greater than 

3000 mm. Other dimensions are given in Annex A. 
 

Screw types ñHBSò, ñSCHò, ñSNKò, ñSHSò, ñHBSPò, 

ñKGLò, ñTBSò, ñTLLò, ñDGZò, ñLBSò, ñLBSHò, 

ñHBSHò , ñVGZHò and ñVGSHò and ñRTRò threaded 

rods are made from carbon steel.  
 

Screw types ñKKFñ and ñSHSASò are made from mar-

tensitic stainless steel 1.4006 and ñSCIò are made from 

stainless steel grade 1.4401 or 1.4567. 

 

Screw types ñVGSò, ñVGZò, ñHBSPLò and ñKKTò are 

made from either carbon steel or stainless steel. 

 

The ratio of inner thread diameter to outer thread diam-

eter d1/d ranges from 0,55 to 0,75. 
 

The screws are threaded over a minimum length LG of 

4,0Ād (i.e. LG > 4,0Ād). 
 

The lead p (distance between two adjacent thread flanks) 

ranges from 0,35Ād to 0,76Ād. 

 

No breaking shall be observed at a bend angle, a, of less 

than (45/d0,7 + 20) degrees. 

 

2 Specification of the intended use in ac-

cordance with the applicable European 

Assessment Document (hereinafter 

EAD) 
The screws are used for connections in load bearing tim-

ber structures between members of solid timber, glued 

laminated timber, cross-laminated timber, and laminated 

veneer lumber (softwood and hardwood), similar glued 

members, wood-based panels or steel. The threaded rods 

are used for connections in load bearing timber structures 

between softwood members of solid timber, glued lami-

nated timber, cross-laminated timber and laminated ve-

neer lumber or similar glued members.  
 

Rotho Blaas ñVGSò, ñVGZò, ñVGZHò and ñVGSHò 

screws and ñRTRò threaded rods are also used as tensile, 

compressive reinforcement perpendicular to the grain or 

shear reinforcement. Furthermore, Rotho Blaas screws 

with diameters between 6 mm and 12 mm may also be 

used for the fixing of thermal insulation material on raft-

ers and on vertical facades. 
 

Steel plates and wood-based panels except solid wood 

panels and cross laminated timber shall only be located 

on the side of the screw head. The following wood-based 

panels may be used: 
 

- Plywood according to EN 636 or ETA 

- Particleboard according to EN 312 or ETA  

- Oriented Strand Board, Type OSB/3 and OSB/4 ac-

cording to EN 300 or ETA 

- Fibreboard according to EN 622-2 and 622-3 or 

ETA (minimum density 650 kg/m³) or national 

provisions that apply at the installation site 

- Cement bonded particleboard according to EN 634 

or ETA 

- Solid wood panels according to EN 13353 and EN 

13986 and cross laminated timber according to 

ETA 

- Laminated Veneer Lumber according to EN 14374 

or European Technical Approval 

- FST according to ETA-14/0354 

- Engineered wood products according to ETA, pro-

vided that the ETA for the product provides provi-

sions for the use of self-tapping screws and these 

provisions are applied 
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The screws shall be driven into the wood without pre-

drilling or after pre-drilling. The threaded rods shall be 

driven into softwood after pre-drilling 

 

The screws or threaded rods are intended to be used in 

timber connections for which requirements for mechani-

cal resistance and stability and safety in use in the sense 

of the Basic Works Requirements 1 and 4 of Regulation 

305/2011 (EU) shall be fulfilled. 
  

The design of the connections shall be based on the char-

acteristic load-carrying capacities of the screws or 

threaded rods. The design capacities shall be derived 

from the characteristic capacities in accordance with Eu-

rocode 5 or an appropriate national code (e.g. DIN 

1052:2008-12). 
 

The screws or threaded rods are intended for use for con-

nections subject to static or quasi static loading. 
 

Section 3.6 of this ETA contains the corrosion protec-

tion for Rotho Blaas screws or threaded rods made from 

carbon steel and the material number of the stainless 

steel. The screws are for use in timber structures subject 

to service classes 1, 2 and 3 of Eurocode 5. In service 

class 1 and 2 the corrosion protection is given according 

to EN1995-1-1, or by equivalent measures. In service 

class 3 the corrosion protection is given according to 

EN1995-1-1 or by stainless steel. Alternatively, a Zn-Al 

flakes coating (also called "evo coating") can be used as 

corrosion protection in service class 3. 

 

The scope of the screws or threaded rods regarding re-

sistance to corrosion shall be defined according to na-

tional provisions that apply at the installation site con-

sidering environmental conditions.  

 

The provisions made in this European Technical Assess-

ment are based on an assumed intended working life of 

the screws of 50 years. 

The indications given on the working life cannot be in-

terpreted as a guarantee given by the producer or As-

sessment Body, but are to be regarded only as a means 

for choosing the right products in relation to the ex-

pected economically reasonable working life of the 

works. 
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3 Performance of the product and references to the methods used for its assessment 

 

Characteristic 

 

Assessment of characteristic 

 

3.1 Mechanical resistance and stability*) (BWR1) 

 

 

Dimensions See annex A 

Characteristic yield moment See section 3.4 

Bending angle No performance assessed 

Characteristic withdrawal parameter See section 3.4 

Characteristic head pull-trough parameter of screws See section 3.4 

Tensile strength 

Screw made from carbon steel ñHBSò, ñSCHò, 

ñSNKò, ñSHSò, ñHBSPò, ñKGLò, ñTBSò, ñTLLò, 

ñDGZò, ñLBSò, ñVGSò, ñVGZò, ñKKTò, ñMNò and 

screws made from stainless steel ñKKFò and 

ñSHSASò  

 

 

 

 

 

 

 

 

 

 

Screws made from carbon steel ñHBSHò, ñHBSPLò, 

ñLBSHò, ñVGZHò, ñVGSHò 

 

 

 

 

 

Threaded rods made from carbon steel ñRTRò  

 

 

Screws made from stainless steel ñKKTò, ñMNò and 

ñSCIñ 

 

 

 

 

Screws made from stainless steel ñVGSò, ñVGZò 

and ñHBSPLñ 

 

 

Characteristic value ftens,k: 

Screw d = 3,0 mm:       2,8 kN 

Screw d = 3,5 mm:       3,8 kN 

Screw d = 4,0 mm:       5,0 kN 

Screw d = 4,5 mm:       6,4 kN 

Screw d = 5,0 mm:       7,9 kN 

Screw d = 5,3 mm:       11,0 kN 

Screw d = 5,6 mm:       12,3 kN 

Screw d = 6,0 mm:       11,3 kN 

Screw d = 7,0 mm:       15,4 kN 

Screw d = 8,0 mm:       20,1 kN 

Screw d = 9,0 mm:       25,4 kN 

Screw d = 10,0 mm:     31,4 kN 

Screw d = 11,0 mm:     38,0 kN 

Screw d = 12,0 mm:     33,9 kN 

Screw d = 13,0 mm:     53,0 kN 

 

Screw d = 5,0 mm:       11,5 kN 

Screw d = 6,0 mm:       18,0 kN 

Screw d = 7,0 mm:       23,0 kN  

Screw d = 8,0 mm:       32,0 kN 

Screw d = 10,0 mm:     40,0 kN 

Screw d = 12,0 mm:     50,0 kN 

 

Rod d = 16,0 mm:       100 kN 

Rod d = 20,0 mm:       145 kN 

 

Screw d = 3,5 mm:       2,1 kN 

Screw d = 4,0 mm:       2,8 kN 

Screw d = 4,5 mm:       3,5 kN 

Screw d = 5,0 mm:       4,3 kN 

Screw d = 6,0 mm:       6,2 kN 

Screw d = 8,0 mm:       11,1 kN 

 

Screw d = 8,0 mm:       15,0 kN 

Screw d = 9,0 mm:       21,0 kN 

Screw d = 10,0 mm:     21,0 kN 

Screw d = 11,0 mm:     27,0 kN 

Screw d = 12,0 mm:     28,0 kN 

 

Characteristic yield strength  See section 3.4 
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Characteristic 

 

Assessment of characteristic 
 

Insertion moment 
 
Ratio of the characteristic torsional strength to the 

mean insertion moment: 

f tor,k / Rtor,mean > 1,5 

Torsional strength 

Screw made from carbon steel ñHBSò, ñSCHò, 

ñHTPò, ñSNKò, ñHBSPò, ñKGLò, ñTBSò, ñTLLò, 

ñDGZò, ñLBSò, ñVGSò, ñVGZò, ñKKTò, ñMNò and 

screws made from stainless steel ñKKFò and 

ñSHSASò  

 

 

 

 

 

 

 

 

 

 

 

Screws made from carbon steel ñHBSHò, ñHBSPLò, 

ñLBSHò , ñVGZHò, ñVGSHò 

 

 

 

 

 

Threaded rods made from carbon steel ñRTRò 

 

 

Screws made from stainless steel ñKKTò, ñMNò and 

ñSCIñ 

 

 

 

 

Screws made from stainless steel ñVGSò, ñVGZò 

and ñHBSPLñ 

 

 

 

Characteristic value f tor,k: 

Screw d = 3,0 mm:       1,3 Nm 

Screw d = 3,5 mm:       2,0 Nm 

Screw d = 4,0 mm:       3,0 Nm  

Screw d = 4,5 mm and LBS 

screw d = 5,0 mm: 5,0 Nm 

Screw d = 5,0 mm 

(except LBS):        7,5 Nm 

Screw d = 5,3 mm:       9,0 Nm 

Screw d = 5,6 mm:       10,0 Nm 

Screw d = 6,0 mm:       12,0 Nm 

Screw d = 7,0 mm:       18,0 Nm 

Screw d = 8,0 mm:       28,0 Nm 

Screw d = 9,0 mm:       36,0 Nm 

Screw d = 10,0 mm:     40,0 Nm 

Screw d = 11,0 mm:     61,0 Nm 

Screw d = 12,0 mm:     60,0 Nm 

Screw d = 13,0 mm:     95,0 Nm  

Screw d = 5,0 mm:       8,5 Nm  

Screw d = 6,0 mm:       18,0 Nm  

Screw d = 7,0 mm:       23,0 Nm  

Screw d = 8,0 mm:       38,0 Nm 

Screw d = 10,0 mm:     53,0 Nm  

Screw d = 12,0 mm:     78,0 Nm  

 

Screw d = 16,0 mm:     300 Nm  

Screw d = 20,0 mm:     500 Nm 

 

Screw d = 3,5 mm:       1,5 Nm  

Screw d = 4,0 mm:       2,0 Nm 

Screw d = 4,5 mm:       3,0 Nm 

Screw d = 5,0 mm:       5,0 Nm 

Screw d = 6,0 mm:       8,0 Nm 

Screw d = 8,0 mm:       18,0 Nm 

 

 

Screw d = 8,0 mm:       23,0 Nm 

Screw d = 9,0 mm:       27,0 Nm 

Screw d = 10,0 mm:     31,0 Nm 

Screw d = 11,0 mm:     44,0 Nm 

Screw d = 12,0 mm:     51,0 Nm 

Spacing, end and edge distances of the screws or 

threaded rods and minimum thickness of the timber 

material 

See annex B 

Slip modulus for mainly axially loaded screws and 

threaded rods 

See section 3.4 

Durability against corrosion See section 3.5 
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Characteristic 

 

Assessment of characteristic 

 

3.2 Safety in case of fire (BWR2) 

 

 

 

Reaction to fire 

 

The screws are made from steel classified as Eu-

roclass A1 in accordance with EN 13501-1 and 

Commission Delegated Regulation 2016/364 

 

3.3 General aspects related to the performance  of 

 the product 

 

The screws have been assessed as having satisfac-

tory durability and serviceability when used in tim-

ber structures using the timber species described in 

Eurocode 5 and subject to the conditions defined by 

service classes 1, 2 and 3 

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

 

The load-carrying capacities for Rotho Blaas screws or 

threaded rods are applicable to the wood-based materials 

mentioned in paragraph 1 even though the term timber has 

been used in the following. 
 

The characteristic lateral load-carrying capacities and the 

characteristic axial withdrawal capacities of Rotho Blaas 

screws and threaded rods should be used for designs in ac-

cordance with Eurocode 5 or an appropriate national code. 
 

Point side penetration length must be ?ef > 4Ād, where d is 

the outer thread diameter of the screw or threaded rod. For 

the fixing of rafters, point side penetration must be at least 

40 mm, ?ef > 40 mm. 
 

Point side threaded penetration length for ñHBSHò, 

ñHBSPLò, ñLBSò or ñLBSHò screws without secondary 

rough thread made of carbon steel driven without pre-drill-

ing in Beech LVL according to EN 14374 or in FST ac-

cording to ETA-14/0354 must not exceed the following 

values: 

 

LBS screw d = 5,0 mm: LG Ò 34 mm and lef Ò 34 mm 

LBSH screw d = 5,0 mm: LG Ò 70 mm and lef Ò 70 mm 

HBSH screw d = 6,0 mm: LG Ò 90 mm and lef Ò 160 mm 

LBSH screw d = 7,0 mm: LG Ò 100 mm and lef Ò 100 mm 

HBSH screw d = 8,0 mm: LG Ò 100 mm and lef Ò 240 mm 

HBSPL screw d = 8,0 mm: LG Ò 130 mm and lef Ò 160 mm 

 

Accumulated point and head side penetration length for 

threaded rods must not exceed 2200 mm. 

 

Screws made of carbon steel except ñHBSHò, ñLBSHò, 

ñLBSò, ñVGSHò, ñVGZHò or ñKKTò shall be driven in pre-

drilled holes if the characteristic member density exceeds 

550 kg/m³.  

 

Point side threaded penetration length for ñVGSò, ñVGZ, 

or ñHBSPLò screws made of stainless steel driven without 

pre-drilling in softwood LVL according to EN 14374 or 

ETA or in softwood members of solid timber, glued lami-

nated timber, cross-laminated timber or similar glued 

members with characteristic member density up to 500 

kg/m³ must not exceed the following values: 

 

VGS/VGZ screw d = 9,0 mm: lef Ò 360 mm 

VGS/VGZ screw d = 11,0 mm: lef Ò 400 mm  

HBSPL screw d = 8,0 mm: lef Ò 160 mm 

HBSPL screw d = 10,0 mm: lef Ò 180 mm 

HBSPL screw d = 12,0 mm: lef Ò 200 mm 

 

Screws made of stainless steel shall be driven in pre-drilled 

holes if the characteristic member density exceeds 500 

kg/m³.  

 

European Technical Assessments for structural members 

or wood-based panels must be considered where applica-

ble. 

 

Reductions in the cross-sectional area caused by Rotho 

Blaas screws or threaded rods with a diameter of 10 mm 

or more shall be taken into account in the member strength 

verification both, in the tensile and compressive area of 

members. 

 

For screws or threaded rods in pre-drilled holes, the drill 

hole diameter should be considered in the member strength 

verification, for screws driven without pre-drilling, the in-

ner thread diameter. 

 

For wood-based panels the relevant ETAôs must be consid-

ered where applicable. 

 

Lateral load-carrying capacity  

The characteristic lateral load-carrying capacity of Rotho 

Blaas screws or threaded rods shall be calculated accord-

ing to EN 1995-1-1:2008 (Eurocode 5) using the outer 

thread diameter d as the effective diameter of the screw. 

For steel-to-timber connections with screws ñLBSò and 

ñLBSHò d = 5 mm, a thick steel plate may be assumed for 

steel plate thickness t Ó 1,5 mm. 

 

The characteristic yield moment is: 
 

Rotho Blaas screws or threaded rods made from carbon 

steel except ñHBSHò, ñHBSPLò, ñLBSHò, ñVGZHò, 

ñVGSHò and screws ñKKFò, and ñSHSASò made from 

stainless steel: 

 

Screw d = 3,0 mm:  My,k = 1,4 Nm 

Screw d = 3,5 mm:  My,k = 2,1 Nm 

Screw d = 4,0 mm:  My,k = 3,0 Nm 

Screw d = 4,5 mm:  My,k = 4,1 Nm 

Screw d = 5,0 mm:  My,k = 5,4 Nm 

Screw d = 5,3 mm:  My,k = 9,2 Nm 

Screw d = 5,6 mm:  My,k = 10,6 Nm 

Screw d = 6,0 mm:  My,k = 9,5 Nm 

Screw d = 7,0 mm:  My,k = 14,2 Nm 

Screw d = 8,0 mm:  My,k = 20,1 Nm 

Screw d = 9,0 mm:  My,k = 27,2 Nm 

Screw d = 10,0 mm:  My,k = 35,8 Nm 

Screw d = 11,0 mm:  My,k = 45,9 Nm 

Screw d = 12,0 mm:  My,k = 48,0 Nm 

Screw d = 13,0 mm:  My,k = 70,9 Nm 

Rod d = 16,0 mm:  My,k = 200 Nm 

Rod d = 20,0 mm:  My,k = 350 Nm 
 

Rotho Blaas screws made from carbon steel ñHBSHò, 

ñHBSPLò, ñLBSHò, ñVGZHò and ñVGSHò:  

Screw d = 5,0 mm:  My,k = 9,0 Nm 

Screw d = 6,0 mm:  My,k = 15,8 Nm 

Screw d = 7,0 mm:  My,k = 24,0 Nm 

Screw d = 8,0 mm:  My,k = 33,4 Nm 

Screw d = 10,0 mm:  My,k = 45,0 Nm 
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Screw d = 12,0 mm:  My,k = 65,0 Nm 

 

Rotho Blaas screws made from stainless steel ñKKTò, 

ñMNò and ñSCIò:  

Screw d = 3,5 mm:  My,k = 1,3 Nm 

Screw d = 4,0 mm:  My,k = 2,0 Nm 

Screw d = 4,5 mm:  My,k = 2,8 Nm 

Screw d = 5,0 mm:  My,k = 4,5 Nm 

Screw d = 6,0 mm:  My,k = 8,2 Nm 

Screw d = 8,0 mm:  My,k = 15,0 Nm 
 

Rotho Blaas screws made from stainless steel ñHBSPLò, 

ñVGZò and ñVGSò:  

Screw d = 8,0 mm:  My,k = 21,0 Nm 

Screw d = 9,0 mm:  My,k = 24,0 Nm 

Screw d = 10,0 mm:  My,k = 28,0 Nm 

Screw d = 11,0 mm:  My,k = 34,0 Nm 

Screw d = 12,0 mm:  My,k = 40,0 Nm 

 

where 

d outer thread diameter [mm] 

 

The embedding strength for screws in non-pre-drilled 

holes in softwood or hardwood arranged at an angle be-

tween screw axis and grain direction, 0Á Ò e Ò 90Á is: 
0,3

k
h,k 2 2

0,082 d
f

2,5 cos sin

-Ör Ö
=

Ö e+ e
                                   [N/mm²] 

and accordingly for screws in pre-drilled holes in softwood 

and hardwoods beech and oak or threaded rods in soft-

wood: 

k
h,k 2 2

0,082 (1 0,01 d)
f

2,5 cos sin

Ör Ö - Ö
=

Ö e+ e
                             [N/mm²] 

 

Where  

rk characteristic timber density [kg/m³], with a maxi-

mum characteristic density of 590 kg/m³; 

d  outer thread diameter [mm]; 

e angle between screw or rod axis and grain direction. 

 

The embedding strengths given above may be applied for 

screws or threaded rods within single softwood layers in 

cross laminated timber, if the single layer is considered as 

a separate softwood member and the minimum spacing, 

end and edge distances are observed for the single layer. 

For inner layers, the edge distance perpendicular to the 

grain may be reduced to 3 Ā d. 

 

Alternatively, the embedding strength for screws or 

threaded rods arranged parallel to the plane of cross lami-

nated timber (layers of softwood), independent of the an-

gle between screw axis and grain direction, 0Á Ò e Ò 90Á, 

may be calculated from: 
0,5

h,kf 20 d-= Ö                               [N/mm²] 

unless otherwise specified in the technical specification 

(ETA or hEN) for the cross laminated timber. 

Where 

d outer thread diameter [mm] 

 

The embedding strength for screws or threaded rods in the 

wide face of cross laminated timber should be assumed as 

for solid timber based on 110 % of the lowest characteris-

tic density of a board layer. If relevant, the angle between 

force and grain direction of the outer layer should be taken 

into account.  

 

The lateral force component perpendicular to the screw 

axis must not be directed away to the member surface. 

 

The embedding strength for screws in non-pre-drilled 

holes in softwood LVL arranged at an angle between 

screw axis and grain direction, 0Á Ò e Ò 90Á is: 

( )( )

0,3
k

h,k 2 2 2 2

0,082 d
f

2,5 cos sin 1,5 cos sin

-Ör Ö
=

Ö e+ e Ö b+ b
  [N/mm²] 

and accordingly for screws or threaded rods in pre-drilled 

holes in softwood LVL : 

( )( )
k

h,k 2 2 2 2

0,082 (1 0,01 d)
f

2,5 cos sin 1,5 cos sin

Ör Ö - Ö
=

Ö e+ e Ö b+ b
  [N/mm²] 

Where  

rk characteristic timber density [kg/m³]; 

d  outer thread diameter [mm]; 

e angle between screw axis and grain direction; 

b angle between screw axis and the LVLôs wide face 

(0Á Ò ɓ Ò 90Á). 

The embedding strength for screws in pre-drilled or non-

pre-drilled holes in Beech LVL according to EN 14374 or 

in FST according to ETA-14/0354 is: 

( )

0,15
k

h,k 2 2

0,082 d
f

2,5 cos sin k k

-

a b

Ör Ö
=

Ö e+ e Ö Ö
                    [N/mm²] 

Where  

rk characteristic density [kg/m³]; 

d  outer thread diameter [mm]; 

e angle between screw axis and grain direction,  

0Á Ò e Ò 90Á; 

ka 
2 2(0,5 0,024 d) sin cos= + Ö Ö a+ a; 

a  angle between load and grain direction;  

0Á Ò a Ò 90Á; 

kb 2 21,2 cos sin= Ö b+ b; 

b angle between screw axis and wide face of LVL or 

FST member, 0Á Ò b Ò 90Á. 

 

The definition of the angles a, b and e is given in  

Annex G.   

 

For laterally loaded screws, the rules for multiple fastener 

connections in EN 1995-1-1, 8.3.1.1 (8) should be applied. 

For laterally loaded threaded rods, the rules for multiple 

fastener connections in EN 1995-1-1, 8.5.1.1 (4) should be 

applied. 

 

The lateral slip modulus Kser for the serviceability limit 

state of screws in non-predrilled holes is given in EN 

1995-1-1 (Eurocode 5) clause 7.1 and table 7.1 as for nails 
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in non-predrilled holes. 

 

The lateral slip modulus Kser for the serviceability limit 

state of screws in predrilled holes is given in EN 1995-1-1 

(Eurocode 5) clause 7.1 and table 7.1 as for nails in 

predrilled holes. 

 

The lateral slip modulus Kser for the serviceability limit 

state of a "HBS", "HBSP", "SHS" or "TBS" screw loaded 

in single shear in softwood LVL and 5 mm Ò d Ò 10 mm 

should be taken independent of angle e to the grain as: 

 
1,5

mean
ser

d
K 60

510

Örå õ
= Öæ ö

ç ÷
[N/mm] 

 

Where: 

d outer thread diameter [mm], 

rmean softwood LVL mean density [kg/m³]; 

 

 

 

Axial withdrawal capacity  

The characteristic axial withdrawal capacity of Rotho 

Blaas  screws or threaded rods (only softwood) in solid 

timber (softwood and hardwood with a maximum charac-

teristic density of 590 kg/m³), glued laminated timber (soft-

wood and hardwood with a maximum characteristic density 

of 590 kg/m³), cross-laminated timber or laminated veneer 

lumber (softwood and hardwood or FST according to  

ETA-14/0354 with maximum characteristic density of 750 

kg/m³) members at an angle of 0° < e < 90° to the grain 

shall be calculated according to EN 1995-1-1:2008 from: 

   

0,8

ef ax ax,k ef k
ax, ,Rk

a

n k f d
F

k
e

b

Ö Ö Ö Öå õr
= æ ö

rç ÷
        [N]  

Where 

Fax,e,RK characteristic withdrawal capacity of the 

screws at an angle e to the grain [N] 

nef effective number of screws according to EN 

1995-1-1:2008 
kax kax = 1,0 for 45Á Ò e Ò 90Á  

kax = 
b

a
45

Öe
+
¯

 for 0Á Ò e < 45° 

0,5 for LVL
a =

0,3 for timber

ë
ì
í

 

0,5 for LVL
b =

0,7 for timber

ë
ì
í

 

kb kb = 1,0 for timber 

kb = 1,5
2 2cos sinÖ b+ b for LVL 

fax,k Characteristic withdrawal parameter  

For screws in solid or glued laminated tim-

ber, cross laminated timber and SWP mem-

bers with maximum characteristic density of 

440 kg/m³ and ra = 350 kg/m³: 

 fax,k = 11,7 N/mm² 

For threaded rods in solid or glued laminated 

timber and cross laminated timber members 

with maximum characteristic density of 440 

kg/m³ and ra = 350 kg/m³: 

 fax,k = 9,0 N/mm² 

For screws in non pre-drilled LVL with 410 

kg/mį Ò rk Ò 550 kg/mį and ra = 500 kg/m³: 

 fax,k = 15,0 N/mm² 

For KKT screws in hardwood members (Oak 

or Beech) with maximum characteristic den-

sity of 590 kg/m³ and ra = 530 kg/m³: 

 fax,k = 28,0 N/mm²  

For screws in pre-drilled LVL  or FST (ETA-

14/0354) with 590 kg/mį Ò rk Ò 750 kg/mį 

and ra = 730 kg/m³: 

 fax,k = 29,0 N/mm² 

For HBSH, LBS, LBSH, VGZH, VGSH 

screws in non-pre-drilled LVL  or FST (ETA-

14/0354) with 590 kg/mį Ò rk Ò 750 kg/m³ 

and ra = 730 kg/m³: 

 fax,k = 42,0 N/mm² 

For screws in pre-drilled hardwood members 

with maximum characteristic density of  

700 kg/m³ and ra = 350 kg/m³: 

  
0,8

0,33 k
ax,k eff 23,5 d (1 d / )

350

- rå õ
= Ö Ö - Öæ ö

ç ÷
  

For HBSH, LBSH, VGSH and VGZH screws 

in non-predrilled hardwood members (oak, 

beech) with maximum characteristic density 

of 590 kg/mį and ɟa = 530 kg/m³: 

 fax,k = 22,0 N/mm² 

For HBSH, LBSH, VGSH and VGZH screws 

in non-predrilled hardwood members (ash) 

with maximum characteristic density of 590 

kg/mį and ɟa = 530 kg/m³: 

 fax,k = 30,0 N/mm² 

For screws in pre-drilled SWISS KRONO 

Magnum Board (ETA-13/0784) members 

perpendicular to the wide face with 600 

kg/mį Ò rk Ò 650 kg/mį and ra = 620 kg/m³: 

 fax,k = 16,0 N/mm²  

For screws in pre-drilled SWISS KRONO 

Magnum Board (ETA-13/0784) members 

parallel to the wide face with 600 kg/mį Ò rk 

Ò 650 kg/mį and ra = 620 kg/m³: 

 fax,k = 9,0 N/mm² 

d outer thread diameter [mm] 

?ef penetration length of the threaded part ac-

cording to EN 1995-1-1:2008 [mm] 

e angle between grain or wide face of Magnum 

Board and screw axis, 0Á Ò e Ò 90Á, for 

threaded rods 15Á Ò e Ò 90Á,  

b angle between screw axis and the LVLôs 

wide face (0Á Ò ɓ Ò 90Á)  

rk characteristic density [kg/m³] 

ra associated density for fax,k [kg/m³] 
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For screws or threaded rods penetrating more than one layer 

of cross laminated timber, the different layers may be taken 

into account proportionally. 

 

The axial withdrawal capacity for screws and threaded 

rods arranged parallel to the plane of cross laminated tim-

ber, independent of the angle between screw axis and grain 

direction, 0Á Ò e Ò 90Á, may be calculated from: 

 
0,8 0,9

ax,Rk efF 20 d= Ö Ö  [N]  for screws 

0,8 0,9
ax,Rk efF 15 d= Ö Ö  [N]  for threaded rods 

 

Where 

d outer thread diameter [mm] 

?ef Penetration length of the threaded part according to 

EN 1995-1-1:2008 [mm] 

 

The axial withdrawal capacity is limited by the head pull-

through capacity and the tensile capacity of the screw. 

 

For axially loaded screws or threaded rods in tension, 

where the external force is parallel to the screw axes, the 

rules in EN 1995-1-1, 8.7.2 (8) should be applied. 

 

For inclined screws or threaded rods in timber-to-timber or 

steel-to-timber shear connections, where the screws or 

threaded rods are arranged under an angle 30Á Ò e Ò 60Á 

between the shear plane and the screw axis, the effective 

number of screws nef should be determined as follows: 

  

For one row of n screws or threaded rods parallel to the 

load, the load-carrying capacity should be calculated using 

the effective number of fasteners nef, where: 

 

{ }0,9
efn max n ; 0,9 n= Ö 

 

and n is the number of inclined screws or threaded rods in 

a row. If crossed pairs of screws or threaded rods are used 

in timber-to-timber connections, n is the number of 

crossed pairs of screws or threaded rods in a row. 

 

Note:  For screws or threaded rods as reinforcement or in-

clined screws or threaded rods as fasteners in me-

chanically jointed beams or columns or for the fix-

ing of thermal insulation material or for shear con-

nections in shear walls and diaphragms, nef = n. 

 

The axial slip modulus Kser of the threaded part of a screw 

or threaded rod for the serviceability limit state should be 

taken independent of angle e to the grain as: 

 

Kser = 25 Ā d Ā?ef   [N/mm]   for fasteners in softwood 

Kser = 30 Ā d Ā?ef   [N/mm]   for screws in hardwood 

 

Where 

d outer thread diameter [mm] 

?ef penetration length in the timber member [mm] 

Head pull-through capacity 

The characteristic head pull-through capacity of Rotho 

Blaas screws in softwoods, hardwoods and wood-based 

panels shall be calculated according to EN 1995-1-1:2008 

from:  

   

0,8

2 k
ax, ,Rk ef head,k h

a

F n f de

å õr
= Ö Ö Öæ ö

rç ÷
        [N]  

where: 

Fax,e,Rk characteristic head pull-through capacity of 

the connection at an angle e > 30° to the 

grain [N] 

nef effective number of screws according to EN 

1995-1-1:2008 

For inclined screws: { }0,9
efn max n ; 0,9 n= Ö 

(see axial withdrawal capacity) 

fhead,k characteristic head pull-through parameter 

[N/mm²] 

dh diameter of the screw head or the washer 

[mm]. Outer diameter of washers dk > 32 mm 

shall not be considered. 

rk characteristic density [kg/m³], for wood-

based panels maximum rk = 380 kg/m³, for 

hardwood maximum rk = 590 kg/m³ 
 

Characteristic head pull-through parameter for Rotho 

Blaas screws or for washer except ñKKFò and ñKKTò 

screws in connections with softwood and in connections 

with wood-based panels with thicknesses above 20 mm 

and ra = 350 kg/m³: 

fhead,k = 10,5 N/mm² 
 

Characteristic head pull-through parameter for Rotho 

Blaas ñTBSò screws d = 8 mm with dk = 24,5 mm in con-

nections with softwood and in connections with wood-

based panels with thicknesses above 20 mm and  

ra = 350 kg/m³: 

fhead,k = 15 N/mm² 
 

Characteristic head pull-through parameter for Rotho 

Blaas ñKKFò and ñKKTò screws in connections with soft-

wood and in connections with wood-based panels with 

thicknesses above 20 mm and ra = 350 kg/m³: 

fhead,k = 16,5 N/mm² 

 

Characteristic head pull-through parameter for Rotho 

Blaas screws with countersunk head in connections with 

softwood LVL and ra = 500 kg/m³: 

fhead,k = 20 N/mm² 

 

Characteristic head pull-through parameter for Rotho 

Blaas ñKKFò, ñKKTò and ñMNò screws in connections 

with hardwood and ra = 530 kg/m³: 

fhead,k = 28 N/mm² 
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Characteristic head pull-through parameter for Rotho 

Blaas screws with countersunk head in connections with e 

= 90° and SWISS KRONO Magnum Board and ra = 620 

kg/m³: 

fhead,k = 24 N/mm² 

 

Characteristic head pull-through parameter for Rotho 

Blaas ñHBSHò screws with countersunk head 60° in con-

nections with Beech LVL or FST (ETA-14/0354) with 

maximum rk = 750 kg/m³ and ra = 730 kg/m³: 

fhead,k = 50 N/mm² 

 

Characteristic head pull-through parameter for screws in 

connections with wood-based panels with thicknesses be-

tween 12 mm and 20 mm: 

fhead,k = 8 N/mm² 
 

Characteristic head pull-through parameter for Rotho 

Blaas ñHBSHò screws d = 6,0 mm in connections with 

hardwood (oak, beech, ash) and ɟa = 530 kg/m³: 

fhead,k = 28,0 N/mm² 

 

Characteristic head pull-through parameter for Rotho 

Blaas ñHBSHò screws d = 8,0 mm in connections with 

hardwood (oak, beech, ash) and ɟa = 530 kg/m³: 

fhead,k = 24,0 N/mm² 

 

Screws in connections with wood-based panels with a 

thickness below 12 mm (minimum thickness of the wood 

based panels of 1,2Ād with d as outer thread diameter): 

fhead,k = 8 N/mm² 

limited to Fax,Rk = 400 N. 
 

The head diameter dh of all screws except ñKKFò and 

ñKKTò screws shall be greater than 1,8Āds, where ds is the 

smooth shank or the wire diameter. Otherwise the charac-

teristic head pull-through capacity Fax,e,Rk = 0. 
 

The minimum thickness of wood-based panels according 

to the clause 3.6 must be observed. 
 

In steel-to-timber connections the head pull-through ca-

pacity may be disregarded. 

 

Tensile capacity 

The characteristic tensile strength ftens,k of screws or 

threaded rods is given in Section 3.1. 
 

For screws used in combination with steel plates, the tear-

off capacity of the screw head should be greater than the 

tensile strength of the screw.  

 

When determining design values of the tensile capacity it 

should be used ɔM2  partial factor according to EN 1993 or 

to the particular national annex. 

 

Combined laterally and axially loaded screws or 

threaded rods 

For connections subjected to a combination of axial and 

lateral load, the following expression should be satisfied: 

 

2 2

ax,Ed la,Ed

ax,Rd la,Rd

F F
1

F F

å õ å õ
+ ¢æ ö æ öæ ö æ ö

ç ÷ ç ÷
 

 

where 

Fax,Ed     axial design load of the screw or threaded rod 

Fla,Ed     lateral design load of the screw or threaded rod 

Fax,Rd design load-carrying capacity of an axially loaded 

screw or threaded rod 

Fla,Rd design load-carrying capacity of a laterally loaded 

screw or threaded rod 
 

Mechanically jointed beams 

ñVGSò, ñVGZò, ñVGSHò and ñVGZHò screws with a full 

thread or ñRTRò threaded rods may be used for connec-

tions in structural members which are composed of several 

parts in mechanically jointed beams or columns. 
 

Compressive capacity 

The design compressive capacity Fc,90,Rd of ñVGZò, 

ñVGSò, ñVGZHò and ñVGSHò screws or ñRTRò threaded 

rods with full thread along the length embedded in timber 

with an angle between fastener axis and grain direction of 

45Á Ò e Ò 90Á is the minimum of the axial resistance against 

pushing-in and the buckling resistance: 

 

{ }c,90,Rd ax,Rd ki,RdF min F ;F=  

1

0,8

k
ax

c pl,k

c,90 d ,d f, e

a

R

M

k  N
F min ;f d

ë ûÖî î
= ì ü

gî î
æ

í

å õr
Ö Ö Öö

rç ÷ ý

 

Where: 

k

c
k

2
k

1 for 0,2

1
for 0,2

k k²

ë l ¢
î

k =ì l >
î
+ -lí

 

2
k kk 0,5 1 0,49 ( 0,2)è ø= Ö + Ö l - +lê ú

 

The relative slenderness ratio shall be calculated from: 
 

pl,k

k

ki,k

N

N
l =  

where 
2
1

pl,k y,k

d
N f

4
=pÖ Ö                                                                 [N]  

is the characteristic value for the axial capacity in case of 

plastic analysis referred to the inner thread cross-section. 

 

Characteristic yield strength of screws from carbon steel: 

fy,k  = 1000                                       [N/mm²] 

Characteristic yield strength of screws from stainless steel: 

fy,k  = 550                                                        [N/mm²] 

 

Characteristic yield strength of threaded rods: 

fy,k  = 640                                       [N/mm²] 
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Characteristic ideal elastic buckling load: 

ki,k h S SN c E I= Ö Ö                                 [N]  

Elastic foundation of the screw or threaded rod: 

h kc (0,19 0,012 d) 0,5
180

eå õ
= + Ö Ör Ö +æ ö

¯ç ÷
                [N/mm²] 

Modulus of elasticity: 

Es = 210000                                                      [N/mm²] 

Second moment of area: 

4
S 1I d

64

p
= Ö                  [mm4] 

fax,d   design value of the axial withdrawal parameter of the 

threaded part of the screw   [N/mm²] 

d1  inner thread diameter   [mm] 

d outer thread diameter  [mm] 

?ef  penetration length of the threaded part  [mm] 

e angle between screw axis and grain direction 

ɟk characteristic density   [kg/m³] 

ɟa associated density for fax,k    [kg/m³] 

gM1 partial factor according to EN 1993 or to the particu-

lar national annex 
 

Compression reinforcement 

See Annex C 

 

Thermal insulation material on top of rafters 

See Annex D 

 

Shear reinforcement 

See Annex E 

 

Tensile reinforcement 

See Annex F 

 

Connections with interlayers 

See Annex H 

 

3.5 Aspects related to the performance of the product 

 

3.5.1 Corrosion protection 

The Rotho Blaas screws or threaded rods are produced from 

steel wire. Screws or threaded rods made from carbon steel 

are electrogalvanised and yellow or blue chromate or could 

be coated with organic coating. The thickness of the zinc 

coating is minimum 5 µm. 

 

The screws are for use in timber structures subject to service 

classes 1, 2 and 3 of Eurocode 5. In service class 1 and 2 the 

corrosion protection is given according to EN1995-1-1, or 

by equivalent measures. 

 

In service class 3 the corrosion protection is given according 

to EN1995-1-1 or by stainless steel no. 1.4006, 1.4401 and 

1.4567. Alternatively, a Zn-Al flakes coating (also called 

"evo coating") can be used as corrosion protection in service 

class 3. 

 

Contact corrosion shall be avoided. 

 

3.6 General aspects related to the intended use of the 

product 

 

The screws or threaded rods are manufactured in accord-

ance with the provisions of the ETA using the automated 

manufacturing process and laid down in the technical doc-

umentation. 
 

The installation shall be carried out in accordance with Eu-

rocode 5 or an appropriate national code unless otherwise 

is defined in the following. Instructions from Rotho Blaas 

SRL should be considered for installation. 
 

The screws or threaded rods are used for connections in load 

bearing timber structures between members of solid timber, 

glued laminated timber, cross-laminated timber, laminated 

veneer lumber, similar glued members, wood-based panels 

or steel members. 
 

The screws or threaded rods may be used for connections in 

load bearing timber structures with structural members ac-

cording to an associated ETA, if according to the associated 

ETA of the structural member a connection in load bearing 

timber structures with screws according to an ETA is al-

lowed. 
 

Rotho Blaas fully threaded ñVGSò, ñVGZò, ñVGSHò and 

ñVGZHò screws or ñRTRò threaded rods are also used as 

tensile or compressive reinforcement perpendicular to the 

grain or as shear reinforcement. 
 

Furthermore, the screws with diameters of at least 6 mm 

may also be used for the fixing of insulation on top of raft-

ers. 
 

A minimum of two screws or threaded rods should be used 

for connections in load bearing timber structures. This does 

not apply for reinforcements or for the fixing of battens, 

rafters, purlins or similar on main beams or top plates, if the 

member is fixed with at least two screws in total. 
 

The minimum penetration depth in structural members 

made of solid, glued or cross-laminated timber or laminated 

veneer lumber is:  

 

ef ,req

4 d
min ;20 d

sin

Öë û
= Öì ü

eí ý
 

 

Wood-based panels and steel plates should only be arranged 

on the side of the screw head. The minimum thickness of 

wood-based panels should be 1,2Ād. Furthermore, the min-

imum thickness for following wood-based panels should 

be: 

¶ Plywood, Fibreboards: 6 mm 

¶ Particleboards, OSB, Cement Particleboards: 8 mm 
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¶ Solid wood panels: 12 mm 

 

For structural members according to ETAôs the terms of the 

ETAôs must be considered. 
 

If screws with an outer thread diameter d > 8 mm are used 

in load bearing timber structures, the structural solid or 

glued laminated timber, laminated veneer lumber and simi-

lar glued members must be from spruce, pine or fir. This 

does not apply for screws or threaded rods in pre-drilled 

holes. 
 

The screws shall be driven into softwood with or without 

pre-drilling. The threaded rods shall be driven into soft-

wood with pre-drilling. Except ñHBSHò, ñLBSHò, ñLBSò, 

ñVGSHò, ñVGZHò or ñKKTò screws, the screws shall be 

driven into hardwood included Beech LVL or FST (ETA-

14/0354) with a maximum characteristic density of 750 

kg/m³ after pre-drilling. ñHBSHò, ñHBSPLò, ñLBSHò, 

ñLBSò ñVGSHò, ñVGZHò screws made of carbon steel 

may be driven into hardwood included Beech LVL accord-

ing to EN 14374 or in FST according to ETA-14/0354 

without pre-drilling or after pre-drilling.  

 

The maximum total penetration length of ñVGZHò and 

ñVGSHò screws with 6 mm or 8 mm diameter without pre-

drilling or after partial pre-drilling is limited to: 

 

Outer thread  

diameter  

[mm] 

Maximum total penetration length 

[mm] 

Hardwood  

non-predrilled 

Beech LVL with  

pilot hole 

6,0 260 

180 mm with  

pilot hole Ó 50 mm 

260 mm with  

pilot hole Ó 110 mm 

8,0 320 

280 mm with  

pilot hole Ó 100 mm 

320 mm with  

pilot hole Ó 150 mm 

 

VGZH/VGSH screw d = 6,0 mm: lef Ò 170 mm  

(in Beech LVL wide side without pre-drilling) 

VGZH/VGSH screw d = 6,0 mm: lef Ò 150 mm  

(in Beech LVL narrow side without pre-drilling) 

VGZH/VGSH screw d = 8,0 mm: lef Ò 220 mm  

(in Beech LVL wide side without pre-drilling) 

VGZH/VGSH screw d = 8,0 mm: lef Ò 200 mm  

(in Beech LVL narrow side without pre-drilling) 

 

The maximum screw length of ñLBSò and ñLBSHò screws 

used with hardwood or Beech LVL or FST (ETA-14/0354) 

without pre-drilling is limited to: 

 

LBS screw d = 5,0 mm: lef Ò 34 mm  

LBSH screw d = 5,0 mm: lef Ò 80 mm  

(Beech LVL or FST (ETA-14/0354)) 

LBSH screw d = 5,0 mm: lef Ò 120 mm  

(only hardwood) 

LBSH screw d = 7,0 mm: lef Ò 100 mm 

 

The penetration length for ñVGZHò, ñVGSHò and 

ñHBSHò screws with secondary rough thread made of car-

bon steel in hybrid connections (two members, one con-

sisting of softwood solid timber, glued laminated timber, 

cross-laminated timber and the other of hardwood in-

cluded Beech LVL according to EN 14374 or FST accord-

ing to ETA14/0354) driven in without predrilling must not 

exceed the following value: 

 

Outer thread diameter  

[mm] 

Maximum total penetration 

length [mm] 

combined hardwood 

HBSH 8,0 520 mm 140 mm 

VGZH/VGSH 6,0 420 mm 100 mm 

VGZH/VGSH 6,0 320 mm 120 mm 

VGZH/VGSH 8,0 440 mm 120 mm 

 

The drill hole diameters are: 

 

Outer thread  

diameter [mm] 

Drill hole diameter [mm] 

Softwood Magnum 

Board 

Hardwood 

3,0 2,0 - - 

3,5 2,0 - - 

4,0 2,5 - - 

4,5 2,5 - - 

5,0 3,0 - 3,5 

5,3 3,5 - 4,0 

5,6 3,5 - 4,0 

6,0 4,0 - 4,0 

7,0 4,0 - 5,0 

8,0 5,0 5,0 6,0 

9,0 5,0 5,0 6,0 

10,0 6,0 6,0 7,0 

11,0 6,0 6,0 7,0 

12,0 7,0 - 8,0 

13,0 8,0 - 9,0 

16,0 12,0 - 13,0 - - 

20,0 16,0 - - 

 

The hole diameter in steel members must be predrilled 

with a suitable diameter.  
 

Only the equipment prescribed by Rotho Blaas SRL shall 

be used for driving the screws. 
 

In connections with screws with countersunk head accord-

ing to Annex A, the head must be flush with the surface of 

the connected structural member. A deeper countersink is 

not allowed.  
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For screws or threaded rods arranged at angles e < 90° be-

tween screw axis and grain direction minimum spacing 

and distances are defined as follows: 

Minimum spacing a1 or a2 is defined perpendicular to the 

fastener axis, minimum end or edge distances a1,c, a1,t, a2,c 

or a2,t parallel or perpendicular to the grain, respectively, 

are defined between the centre of the threaded length (axial 

loading) or the length (lateral loading) in the respective 

timber member and the member surface as for axially 

loaded screws in Figure 8.11.a EN 1995-1-1. 

 

Laterally and/or axially loaded screws or  

threaded rods 

For structural timber members, minimum spacing and dis-

tances for laterally or axially loaded screws or threaded 

rods in predrilled holes are given in EN 1995-1-1:2008 

(Eurocode 5) clause 8.3.1.2 and table 8.2 as for nails in 

predrilled holes. Here, the outer thread diameter d must be 

considered.  

 

For threaded rods, the minimum timber member thickness 

is 4 Ā d where d is the outer thread diameter. 
 

For screws in non-predrilled holes, minimum spacing and 

distances are given in EN 1995-1-1:2008 (Eurocode 5) 

clause 8.3.1.2 and table 8.2 as for nails in non-predrilled 

holes. 

 

Minimum distances and spacing for ñKKTò screws in non-

predrilled holes in members with a minimum thickness t = 

4 Ā d and a minimum width of 12Ād or 60 mm, whichever 

is the greater, may be taken as: 
 

Spacing a1 parallel to the grain a1 = 8 Ā d 

Spacing a2 perpendicular to the grain a2 = 4 Ā d 

Loaded end distance: a3,t = 12 Ā d 

Unloaded end distance:  a3,c = 5 Ā d 

Loaded edge distance: a4,t = 5 Ā d  

Unloaded edge distance: a4,c = 4 Ā d  

 

Minimum distances and spacing for ñHBSò screws d = 6 

mm to d = 12 mm with self-drilling tip in non-predrilled 

holes in softwood members with a minimum thickness t = 

10 Ā d and a minimum width of 10 Ā d may be taken as: 
 

Spacing a1 parallel to the grain a1 = 5 + 5|cos(a)| 

Spacing a2 perpendicular to the grain a2 = 5 Ā d 

Loaded end distance: a3,t = 10 + 5|cos(a)| 

Unloaded end distance:  a3,c = 10 Ā d 

Loaded edge distance: a4,t = 5 + 5|sin(a)|  

Unloaded edge distance:         a4,c = 5 Ā d 

 

For screws in non-predrilled Douglas fir members mini-

mum spacing and distances parallel to the grain shall be 

increased by 50%. 
 

Minimum distances from the unloaded edge perpendicular 

to the grain may be reduced to 3Ād also for timber thickness 

t < 5Ād, if the spacing parallel to the grain and the end dis-

tance is at least 25Ād. 

 

These requirements do not apply for structural wood-based 

panels or LVL with cross layers. 

 

Exclusively axially loaded screws or threaded rods 

Minimum distances and spacing for exclusively axially 

loaded screws in predrilled and non-predrilled holes and 

for threaded rods in predrilled holes in members with a 

minimum thickness t = 12Ād and a minimum width of 8Ād 

or 60 mm, whichever is the greater, may be taken as: 

 

Spacing a1 parallel to the grain  a1 = 5 Ā d 

Spacing a2 perpendicular to the grain  a2 = 5 Ā d 

Distance a1,CG from centre of the screw-part in  

timber to the end grain a1,CG = 10 Ā d 

Distance a2,CG from centre of the screw-part in  

timber to the edge a2,CG = 4 Ā d 

 

Spacing a2 perpendicular to the grain may be reduced from 

5Ād to 2,5Ād, if the condition a1Āa2 Ó 25ĀdĮ is fulfilled. 

 

Minimum distances and spacing for inclined or crossed 

ñVGZò screws d = 7 mm in joist-to-header connections ar-

ranged under 45Á to the joistôs end grain surface with a 

minimum joist depth of 18Ād may be taken as: 

 

Distance a1,CG from centre of the screw-part in  

timber to the unloaded joist end a1,CG = 8 Ā  d 

Distance a2,CG from centre of the screw-part in  

timber to the unloaded joist edge a2,CG = 3 Ā  d 

 

For a crossed screw or threaded rod couple the minimum 

spacing between the crossing screws is a2 = 1,5Ād. 
 

Minimum thickness for predrilled structural members is t 

= 24 mm for screws with outer thread diameter d < 8 mm, 

t = 30 mm for screws with outer thread diameter d = 8 mm, 

t = 40 mm for screws with outer thread diameter d Ó 9 mm, 

t = 80 mm for screws with outer thread diameter d Ó 11 

mm and t = 100 mm for screws or threaded rods with outer 

thread diameter d Ó 13 mm. These minimum thickness val-

ues generally apply for non-predrilled softwood members, 

if the spacing parallel to the grain and the end distance is 

at least 25Ād. 

 

In all other cases, minimum thicknesses for screws in non-

predrilled softwood members are given in EN 1995-1-1 

(Eurocode 5) clause 8.3.1.2 as for nails in non-predrilled 

holes. Equation (8.18) may be applied for softwood mem-

bers made of pine or for the fixing of boards, battens or 

wind braces, if the member is fixed with at least two 

screws. Otherwise EN 1995-1-1 clause 8.3.1.2 (7) applies. 

 

Cross Laminated Timber 

Unless specified otherwise in the technical specification 

(ETA or hEN) of cross laminated timber, minimum dis-

tances and spacing for screws or threaded rods in the wide 
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face of cross laminated timber members with a minimum 

thickness t = 10Ād may be taken as  (see Annex B): 

 

Spacing a1 parallel to the grain a1 = 4   Ā   d 

Spacing a2 perpendicular to the grain a2 = 2,5Ā d 

Distance a3,c from centre of the screw-part in  

timber to the unloaded end grain a3,c = 6 Ā d 

Distance a3,t from centre of the screw-part in  

timber to the loaded end grain a3,t = 6 Ā d 

Distance a4,c from centre of the screw-part in  

timber to the unloaded edge a4,c = 2,5Ā d 

Distance a4,t from centre of the screw-part in  

timber to the loaded edge a4,t = 6 Ā d 

 

Unless specified otherwise in the technical specification 

(ETA or hEN) of cross laminated timber, minimum dis-

tances and spacing for screws or threaded rods in the edge 

surface of cross laminated timber members with a mini-

mum thickness t = 10Ād and a minimum penetration depth 

perpendicular to the edge surface of 10Ād may be taken as 

(see Annex B): 

 

Spacing a1 parallel to the CLT plane a1 = 10 Ā d 

Spacing a2 perpendicular to the CLT plane       a2 = 4 Ā   d 

Distance a3,c from centre of the screw-part in  

timber to the unloaded end a3,c = 7 Ā  d 

Distance a3,t from centre of the screw-part in  

timber to the loaded end a3,t = 12 Ā d 

Distance a4,c from centre of the screw-part in  

timber to the unloaded edge a4,c = 3 Ā  d 

Distance a4,t from centre of the screw-part in  

timber to the loaded edge a4,t = 6 Ā  d 

 

Laminated Veneer Lumber 

Unless specified otherwise in the technical specification 

(ETA or hEN) of softwood LVL, minimum distances and 

spacing for ñHBSò, ñHBSHò, "HBSP", "SHS", ñKKFò  

and "TBS" screws 5 mm Ò d Ò 10 mm perpendicular to the 

wide face of softwood LVL members with a minimum side 

member thickness t1 = 8,4 Ā d - 9 mm and a minimum cen-

tral member thickness in double shear connections t2 = 

min{11,4 Ā d; 75 mm} may be taken as: 

 

Spacing a1 parallel to the grain  a1 = (5 + 7¼cos a¼)d 

Spacing a2 perpendicular to the grain a2 = 5Ā d 

Distance a3,c to the unloaded end grain a3,c = 10 Ā d 

Distance a3,t to the loaded end grain a3,t = (10 + 5 cos a)d 

Distance a4,c to the unloaded edge a4,c = 5Ā d 

Distance a4,t to the loaded edge a4,t = (5 + 5 sin a)d 

 

Unless specified otherwise in the technical specification 

(ETA or hEN) of softwood LVL, minimum distances and 

spacing for exclusively axially loaded screws ñVGZò, 

ñVGZHò ñVGSò or ñVGSHò with d = 7 mm or d = 9 mm 

in the edge surface of softwood LVL members with a min-

imum LVL panel thickness t = 45 mm (d = 6 mm and d = 

7 mm) or t = 57 mm (d = 8 mm and d = 9 mm) and a min-

imum LVL member depth h = 100 mm (d = 6 mm and d = 

7 mm) or h = 120 mm (d = 8 mm and d = 9 mm) may be 

taken as: 

 

Spacing a1 parallel to the grain  a1 = 10   Ā   d 

Distance a1,CG from centre of the screw-part in  

timber to the unloaded end a1,CG = 12 Ā  d 

Distance a2,CG from centre of the screw-part in  

timber to the unloaded edge a2,CG = 3 Ā  d 
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4 Assessment and verification of constancy 

of performance (hereinafter AVCP) sys-

tem applied, with reference to its legal 

base 
 

4.1 AVCP system 

According to the decision 97/176/EC of the European 

Commission1, as amended, the system(s) of assessment 

and verification of constancy of performance (see Annex 

V to Regulation (EU) No 305/2011) is 3. 

  

5 Technical details necessary for the im-

plementation of the AVCP system, as pro-

vided for in the applicable EAD 
 

Technical details necessary for the implementation of the 

AVCP system are laid down in the control plan deposited 

at ETA-Danmark prior to CE marking. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Issued in Copenhagen on 2025-08-20 by 
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Managing Director, ETA-Danmark 
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Annex A 

Drawings of Rotho Blaas screws 
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