ETA-Danmark A/S

Goteborg Plads 1

DK-2150 Nordhavn

Tel. +45 72 24 59 00

Fax +45 72 24 59 04
Internet www.etadanmark.dk

DANMARK

Authorised and notified according MEMBER OF EOTA

to Article 29 of the Regulation (EU) e o
No 305/2011 of the European Par- E 2 T A
liament and of the Council of 9 AR

March 2011

European Technical Assessment ETA-11/0030 of 2019/10/08

| 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:

Product family to which
the above construction
product belongs:

Manufacturer:

Manufacturing plant:

This European Technical
Assessment contains:

This European Technical
Assessment is issued in

accordance with Regula-
tion (EU) No 305/2011, on
the basis of:

This version replaces:

Rotho Blaas Self-tapping screws and threaded rods

Screws and threaded rods for use in timber construc-
tions

Rotho Blaas s.r.|

Via dell’Adige 2/1

IT-38040 Cortaccia (BZ)

Tel. + 39 0471 818400

Fax + 39 0471 818484
Internet www.rothoblaas.com

Rotho Blaas s.r.l. - Held on file by ETA-Danmark AS

68 pages including 7 annexes which form an integral
part of the document

European Assessment document (EAD) no. EAD
130118-01-0603 “Screws and threaded rods for tim-
ber constructions”

The previous ETA with the same number issued on
2016-04-07




Page 2 of 68 of European Technical Assessment no. ETA-11/0030, issued on 2019-10-08

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.



Page 3 of 68 of European Technical Assessment no. ETA-11/0030, issued on 2019-10-08

I SPECIFIC PART OF THE
EUROPEAN TECHNICAL
ASSESSMENT

1  Technical description of product and in-
tended use

Technical description of the product

Rotho Blaas “HBS”, “HBSP”, “TBS”, “KKF*, “SCI*,
“VGS”, “VGZ”, “DGZ”, “KKT”, “HBSH” and “LBS”
screws and “RTR” threaded rods are self-tapping screws
to be used in timber structures. “HBS” screws are also
called “SCH”, “GHS” or “SNK” screws, “HBSP”
screws are also called “GHS+” or “KGL” screws,
“KKF” screws are also called ,,GHKF”, “KGA” or
screws and “TBS” screws are also called “GHSK”,
“TLL” or screws, “VGS” screws are also called “GWS”
screws, “VGZ” screws are also called “GWZ” screws,
“KKT” screws are also called “MN” screws. Rotho
Blaas “HBS”, “HBSP”, “TBS”, “KKF*“, “HBSH” and
“SCI” screws shall be threaded over a part of the length.
Rotho Blaas “VGS”, “VGZ” and “LBS” screws and
“RTR” threaded rods shall be threaded over the full
length. Rotho Blaas “DGZ“and “KKT” screws shall
have two threaded parts over the length. The screws
shall be produced from carbon steel wire for nominal di-
ameters of 3,0 mm to 13,0 mm and from stainless steel
wire for nominal diameters of 3,5 mm to 8,0 mm. The
nominal diameter of “RTR” threaded rods is 16 mm or
20 mm. Rotho Blaas "VGU" washers are used for VGS
self-tapping screws in timber structures. The washers
shall be produced from carbon or stainless steel. Where
corrosion protection is required, the material or coating
shall be declared in accordance with the relevant speci-
fication 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 1200 mm. The over-
all length of the threaded rods shall not be greater than
2200 mm. Other dimensions are given in Annex A.

Screw types “HBS”, “SCH”, “GHS”, “SNK”, “HBSP”,
“GHS_"_”, “KGL”, G‘TBS”, ,’GHSK”, ‘GTLL”, EGDGZ”’
64LBS’7’ ‘LVGS”, “GWS’), C‘VGZ?’, CLGWZ” and LCHBSH”
and “RTR” threaded rods are made from carbon steel.

Screw types “KKF*“ and “GHKF” are made from mar-
tensitic stainless steel 1.4006 and SCI are made from
stainless steel grade 1.4401 or 1.4567.

Screw types “KKT” are made from either carbon steel
or stainless steel.

The ratio of inner thread diameter to outer thread diam-
eter di/d ranges from 0,55 to 0,75.

The screws are threaded over a minimum length /g of
4,0-d (i.e. /g >4,0-d).

The lead p (distance between two adjacent thread flanks)
ranges from 0,35-d to 0,76-d.

No breaking shall be observed at a bend angle, a, of less
than (45/d*" + 20) degrees.

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

The screws are used for connections in load bearing tim-
ber structures between members of solid timber, 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 “VGS” and “VGZ” screws and “RTR”
threaded rods are also used as tensile, compressive rein-
forcement perpendicular to the grain or shear reinforce-
ment. Furthermore, Rotho Blaas screws with diameters
between 6 mm and 12 mm may also be used for the fix-
ing of thermal insulation material on rafters and on verti-
cal 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 or ETA
- Particleboard according to EN 312 or 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/m®) 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 3.11 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 martensitic stainless steel screws are for use
in timber structures subject to the conditions defined by
the service classes 1, 2 and 3 of EN 1995-1-1 (Eurocode
).

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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Performance of the product and references to the methods used for its assessment
Characteristic Assessment of characteristic
3.1 Mechanical resistance and stability*) (BWR1)

Tensile strength

Screw made from carbon steel “HBS”, “SCH”,
“GHS”, “HTP”, “SNK”, “HBSP”, “GHS+”,
“KGL”, “TBS”, “GHSK”, “TLL”, “DGZ”, “LBS”,
“VGS”, “GWS”, “VGZ”, “GWZ”, “KKT”, “MN”
and screws made from stainless steel “KKF” and
“GHKEF”

Screws made from carbon steel “HBSH”

Threaded rods made from carbon steel “RTR”

Screws made from stainless steel “KKT”, “MN” and
‘¢SCICC

Insertion moment

Torsional strength

Screw made from carbon steel “HBS”, “SCH”,
“GHS”, , “HTP”, “SNK”, “HBSP”, “GHS+”,
“KGL”, “TBS”, “GHSK”, “TLL”, “DGZ”, “LBS”,
“VGS”, “GWS”, “VGZ”, “GWZ”, “KKT”, “MN”
and screws made from stainless steel “KKF” and
“GHKEF”

Characteristic value fiensk:

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 kKN
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
Screwd=11,0 mm: 38,0 kN
Screw d=12,0 mm: 33,9 kN
Screw d = 13,0 mm: 53,0 kN
Screw d = 6,0 mm: 18 kN
Screw d = 8,0 mm: 32 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: 3,5kN
Screw d = 5,0 mm: 4,3 kN
Screw d = 6,0 mm: 6,2 kN
Screw d = 8,0 mm: 11,1 kN

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

ftor,k / Rtor,mean 2 1’5

Characteristic value fior:

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: 5,0 Nm
Screw d = 5,0 mm: 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
Screwd=11,0 mm: 61,0 Nm
Screw d =12,0 mm: 60,0 Nm
Screw d=13,0 mm: 95,0 Nm
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Characteristic

Assessment of characteristic

3.2

3.8

Screws made from carbon steel “HBSH”

Threaded rods made from carbon steel “RTR”

Screws made from stainless steel “KKT”, “MN” and
“SCI“

Safety in case of fire (BWR2)

Reaction to fire

General aspects related to the performance of
the product

Screw d = 6,0 mm: 18,0 Nm
Screw d = 8,0 mm: 38,0 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

The screws are made from steel classified as class
Al in accordance with EN 13501-1 and Commis-
sion Delegated Regulation 2016/364.

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

*) See additional information in section 3.9 —3.12.
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3.9 Mechanical resistance and stability

The load-carrying capacities for 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 /cr > 4-d, where d is
the outer thread diameter of the screw. For the fixing of
rafters, point side penetration must be at least 40 mm, f¢¢>
40 mm.

Point or head side penetration thread length for screws
made of carbon steel driven without pre-drilling in Beech
LVL according to EN 14374 or in FST according to ETA-
14/0354 must not exceed the following values:

HBSH screw d = 6,0 mm: lef < 90 mm
HBSH screw d = 8,0 mm: ler < 100 mm

Screws made of carbon steel except “KKT” or “HBSH”
shall be driven in pre-drilled holes if the characteristic
member density exceeds 550 kg/m?3,

Screws made of stainless steel shall be driven in pre-drilled
holes if the characteristic member density exceeds 500
kg/m®.

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 ETA’s 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 LBS d = 5
mm, a thick steel plate may be assumed for steel plate
thickness t > 1,5 mm.

The characteristic yield moment is:

Rotho Blaas screws or threaded rods made from carbon
steel except “HBSH” and “KKF” and “GHKF”’ screws
made from stainless steel:

Screw d = 3,0 mm: Myx= 1,4 Nm
Screw d = 3,5 mm: Myx=2,1 Nm
Screw d = 4,0 mm: Myx=3,0 Nm
Screw d = 4,5 mm: Myx=4,1 Nm
Screw d = 5,0 mm: Myx=5,4 Nm
Screw d = 5,3 mm: Myx=9,2 Nm
Screw d = 5,6 mm: Myx= 10,6 Nm
Screw d = 6,0 mm: Myx=9,5 Nm
Screw d = 7,0 mm: My = 14,2 Nm
Screw d = 8,0 mm: Myx=20,1 Nm
Screw d = 9,0 mm: Myx=27,2 Nm
Screw d = 10,0 mm: Myx=35,8 Nm
Screw d = 11,0 mm: Myx=45,9 Nm
Screw d = 12,0 mm: My =48,0 Nm
Screw d = 13,0 mm: Myx= 70,9 Nm
Rod d = 16,0 mm: My k=200 Nm
Rod d =20,0 mm: Myx=350 Nm

Rotho Blaas screws made from carbon steel “HBSH™:
Screw d = 6,0 mm: Myx= 15,8 Nm
Screw d = 8,0 mm: Myx=33.,4 Nm

Rotho Blaas screws made from stainless steel “KKT”,
“MN” and “SCI”:

Screw d = 3,5 mm: Myx= 1,3 Nm
Screw d = 4,0 mm: Myx=2,0 Nm
Screw d = 4,5 mm: Myx=2,8 Nm
Screw d = 5,0 mm: Myx=4,5 Nm
Screw d = 6,0 mm: Myx= 8,2 Nm
Screw d = 8,0 mm: Myx=15 Nm

where
d  outer thread diameter [mm]

The embedding strength for screws in non-pre-drilled

holes in softwood arranged at an angle between screw axis

and grain direction, 0° < o <90° is:
0,082-p, -d™*?

2,5-cos” o +sin’ a

and accordingly for screws in pre-drilled holes in softwood

and hardwoods beech and oak or threaded rods in soft-

wood:

0,082-p, -(1-0,01-d)
fh,k =

fix = [N/mm?]

[N/mm?]

2,5-cos’ a+sin’ a

Where

px characteristic timber density [kg/m?®], with a maxi-
mum characteristic density of 590 kg/m?;

d  outer thread diameter [mm];

o 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
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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 - 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, 0° < o < 90°,
may be calculated from:

fi =20-d7 [N/mm?]

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

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

The embedding strength for screws in non-pre-drilled
holes in softwood LVL arranged at an angle between
screw axis and grain direction, 0° < a0 < 90° is:
0,082-p, -d™*?

2,5-cos” o+ sin’ oc)(l,S -cos’ B+ sin’ [3)

fo = ( [N/mm?]

and accordingly for screws or threaded rods in pre-drilled
holes in softwood LVL:
[ 0,082-p,-(1-0,01-d)

e (2,5 -cos® oL+ sin? a)(l,S -cos® B +sin? [3)

Where

px characteristic timber density [kg/m?];

d  outer thread diameter [mm];

o angle between screw axis and grain direction;

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

[N/mm?]

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:

0,082-p, -d™*

2,5-cos” o +sin’ oc)-k8 kg

fox = ( [N/mm?]
Where
px characteristic density [kg/m?];
d  outer thread diameter [mm];
o angle between screw axis and grain direction,
0° <o <90°;
ke =(0,5+0,024-d)-sin’e+cos’¢;

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

kg =1,2-cos’B+sin’pB;

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

The definition of the angles a, B and & 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 K. for the serviceability limit
state of a HBS screw loaded in single shear in softwood
LVL and 5 mm < d < 10 mm should be taken independent
of angle a to the grain as:

d . 15
K, =60- (%j [N/mm]

Where:
d  outer thread diameter [mm],
Pmean SOftwood LVL mean density [kg/m?];

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/m?), glued laminated timber (soft-
wood and hardwood with a maximum characteristic density
of 590 kg/m?), cross-laminated timber or laminated veneer
lumber (softwood and hardwood or FST according to ETA-
14/0354 with maximum characteristic density of 750 kg/m?)
members at an angle of 0° < o < 90° to the grain shall be
calculated according to EN 1995-1-1:2008 from:

0,8

n,-k_-f ,-d-/¢ ’

Fax,ot,Rk = = = kax,k u [gkj [N]
B a

Where
Faark characteristic withdrawal capacity of the
screws at an angle o to the grain [N]
Nef effective number of screws according to EN
1995-1-1:2008
Kax kax = 1,0 for 45° < a <90°
b-a
50
10,5 for LVL
a” {0,3 for timber
b {0,5 for LVL
0,7 for timber
kg kg = 1,0 for timber
kg =1,5-cos’ B +sin’*p for LVL
fax x Characteristic withdrawal parameter

kix=a+ for 0° <o <45°
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For screws in solid or glued laminated tim-
ber, cross laminated timber and SWP mem-
bers with maximum characteristic density of
440 kg/m? and p, = 350 kg/m?:

faxk= 11,7 N/mm?
For threaded rods in solid or glued laminated
timber and cross laminated timber members
with maximum characteristic density of 440
kg/m? and p, = 350 kg/m?:

faxx = 9,0 N/mm?
For screws in non pre-drilled LVL with 460
kg/m? < px < 550 kg/m?® and p, = 500 kg/m?:

faxxk= 15,0 N/mm?
For KKT screws in hardwood members (Oak
or Beech) with maximum characteristic den-
sity of 590 kg/m?® and p, = 530 kg/m?:

fax k= 28,0 N/mm?
For screws in pre-drilled LVL or FST (ETA-
14/0354) with 590 kg/m? < px < 750 kg/m?
and p, = 730 kg/m?:

faxxk= 29,0 N/mm?
For HBSH screws in non pre-drilled LVL or
FST (ETA-14/0354) with 590 kg/m?* < pi <
750 kg/m? and p. = 730 kg/m?:

faxk = 42,0 N/mm?
For screws in pre-drilled hardwood members
with maximum characteristic density of

590 kg/m?:
foxk=7+ 10"+ p" - 4 N/mm?

d outer thread diameter [mm]

Lor penetration length of the threaded part ac-
cording to EN 1995-1-1:2008 [mm]

o angle between grain and screw axis, 0° < o <
90°, for threaded rods 15° <o < 90°,

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

Pk characteristic density [kg/m?]

Pa associated density for fuxk [kg/m?]

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 arranged parallel
to the plane of cross laminated timber, independent of the
angle between screw axis and grain direction, 0° <o <90°,
may be calculated from:

Foori =20-d%% - 0% [N]
Where

d  outer thread diameter [mm]*

ler  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 30° < o < 60°
between the shear plane and the screw axis, the effective
number of screws ner 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 n.r, where

09 .
Dy :max{n ,0,9‘n}

and n is the number of inclined screws or threaded rods in
arow. 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, ner = n.

The axial slip modulus Ks.r of the threaded part of a screw
or threaded rod for the serviceability limit state should be
taken independent of angle o to the grain as:

Kser=25-d -l [N/mm] for fasteners in softwood
Kser=30-d -lesr [N/mm] for screws in hardwood

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

Head pull-through capacity

The characteristic head pull-through capacity of Rotho
Blaas screws in softwoods and wood-based panels shall
be calculated according to EN 1995-1-1:2008 from:

0,8
Fax,a,Rk = nef : fhead,k dﬁ (p_kJ [N]

where:
Faark  characteristic head pull-through capacity of
the connection at an angle a > 30° to the
grain [N]
Nef effective number of screws according to EN
1995-1-1:2008

For inclined screws: n ; = max {n°’9 ;0,9-n}

(see axial withdrawal capacity)

Thead k characteristic head pull-through parameter
[N/mm?]

dn diameter of the screw head or the washer
[mm]. Outer diameter of washers dx > 32 mm
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shall not be considered.

Pk characteristic density [kg/m?], for wood-
based panels maximum py = 380 kg/m?, for
hardwood maximum px = 590 kg/m?

Characteristic head pull-through parameter for Rotho
Blaas screws or for washer except “KKF” and “KKT”
screws in connections with softwood and in connections
with wood-based panels with thicknesses above 20 mm
and p, = 350 kg/m>:
fheadx = 10,5 N/mm?

Characteristic head pull-through parameter for Rotho
Blaas “TBS” screws d = 8 mm with dx = 24,5 mm in con-
nections with softwood and in connections with wood-
based panels with thicknesses above 20 mm and
Pa =350 kg/m?:

fhead,k =15 N/ mm?

Characteristic head pull-through parameter for Rotho
Blaas “KKF” and “KKT” screws in connections with soft-
wood and in connections with wood-based panels with
thicknesses above 20 mm and p, = 350 kg/m?:

fhead,k = 16,5 N/mm2

Characteristic head pull-through parameter for Rotho
Blaas screws with countersunk head in connections with
softwood LVL and p, = 500 kg/m?:

fhead,k =20 N/ mm?

Characteristic head pull-through parameter for Rotho
Blaas “KKF”, “KKT” and “MN” screws in connections
with hardwood and p, = 530 kg/m?:

fhead,k =28 N/mm?

Characteristic head pull-through parameter for Rotho
Blaas “HBSH” screws with countersunk head 60° in con-
nections with Beech LVL or FST (ETA-14/0354) and
pa = 730 kg/m?:

fhead,k =50 N/ mm?

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

fhead,k =g N/ mm?

Screws in connections with wood-based panels with a
thickness below 12 mm (minimum thickness of the wood
based panels of 1,2-d with d as outer thread diameter):
fhead,k = & N/mm?

limited to Faxrx =400 N

The head diameter dy of all screws except “KKF” and
“KKT” screws shall be greater than 1,8-ds, where ds is the
smooth shank or the wire diameter. Otherwise the charac-
teristic head pull-through capacity Faxark = 0.

The minimum thickness of wood-based panels according
to the clause 3.12 must be observed.

In steel-to-timber connections the head pull-through ca-
pacity may be disregarded.

Tensile capacity

The characteristic tensile strength fiensx Of screws or
threaded rods made from carbon steel except “HBSH” and
“KKF” and “GHKF” screws made from stainless steel is:

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: 12,5 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
Screwd=11,0 mm: 38,0 kKN
Screw d=12,0 mm: 33,9 kN
Screw d=13,0 mm: 53,0 kN
Rod d = 16,0 mm: 100 kN
Rod d =20,0 mm: 145 kN

The characteristic tensile strength fiensx of “HBSH” screws
made from carbon steel is:

Screw d = 6,0 mm: 18 kKN

Screw d = 8,0 mm: 32 kN

The characteristic tensile strength fiensx of screws made
from stainless steel “KKT”, “MN” and “SCI* is:
Screw d = 3,5 mm: 2,1 kN

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

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

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

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

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

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 ym» 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:

FEo.) (F. )
[ ax,Ed j +( la,Ed j <1
Fax,Rd 1-Tla,Rd
where

Faea axial design load of the screw or threaded rod
Flea lateral design load of the screw or threaded rod
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Faxra design load-carrying capacity of an axially loaded
screw or threaded rod

Flara  design load-carrying capacity of a laterally loaded
screw or threaded rod

Mechanically jointed beams

“VGS” and “VGZ” screws with a full thread or “RTR”
threaded rods may be used for connections in structural
members which are composed of several parts in mechan-
ically jointed beams or columns.

Compression reinforcement

“VGS” and “VGZ” screws with a full thread or “RTR”
threaded rods may be used for reinforcement of timber
members with compression stresses at an angle o to the
grain of 45° < a < 90°. The compression force must be
evenly distributed over all screws or threaded rods.

The design load-carrying capacity for a contact area with
screws with a full thread or threaded rods at an angle o to
the grain of 45° < a < 90° shall be calculated from:

.| Keoo Bl fogpq+0 mm(Fax,Rd Fai ra )
Fyp rg = min

B- fef,z : fc,90,d

where

Foo raload-carrying capacity of reinforced contact area [N]

keoo factor for compression perpendicular to the grain ac-
cording to EN 1995-1-1:2008, 6.1.5

B  bearing width [mm]

ler1 effective length of contact area according to EN
1995-1-1:2008, 6.1.5 [mm]

fe004design compressive strength perpendicular to the
grain [N/mm?]

n  number of reinforcement fasteners, n = ng * nyo

ny number of reinforcement fasteners arranged in a row
parallel to the grain

ngy number of reinforcement fasteners arranged in a row
perpendicular to the grain

Fax,Rd :fax,d'd'lef [N]

Fyiradesign buckling capacity [N]

lerr effective distribution length in the plane of the fas-
tener tips [mm)]

Legr = Leg+ (o - 1) - a; + min (Ler; a1¢) for reinforced end-
bearings [mm]

legr =2 - Ler+ (ng - 1) - a1 for reinforced centre-bearings
[mm]

L point side penetration length [mm]

a;  spacing parallel to the grain [mm]

aj. end distance [mm)]

Reinforcing screws or threaded rods for compression shall
be arranged according to Annex C.

Reinforcing screws or threaded rods for wood-based pan-
els are not covered by this European Technical Assess-
ment.

The design buckling capacity Fiira shall be calculated
from:

kc- N
_ pl.k
Fki,Rd = [N]
Ymi
where
1 for A, <0,2
ke =11 gy A, >0,2

k+yk2—A;
k =0,5-[1+0,49-(y ~0,2)+1} |

™I partial factor according to EN 1993-1-1 or to the
particular national annex

The relative slenderness ratio shall be calculated from:

Xk _ Npl,k
Nki,k
where
d2
Npso=n- g, [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:

fyx =1000 [N/mm?]
Characteristic yield strength of threaded rods:
fyx =640 [N/mm?]

Characteristic ideal elastic buckling load:
Nyix =+/CnEs-1Ig [N]

Elastic foundation of the screw or threaded rod:

c, =(0,19+0,012-d)-pk-(i+o,5j [N/mm?]

180°

a angle between screw axis and grain direction

px  characteristic density [kg/m?]
d  outer thread diameter [mm]
Modulus of elasticity:
E; =210000 [N/mm?]
Second moment of area:
T 4 4

I.=—-d mm

o4 ! L]
d; = inner thread diameter [mm]

Thermal insulation material on top of rafters

Rotho Blaas screws with an outer thread diameter of at
least d = 6 mm may be used for the fixing of Thermal in-
sulation material on top of rafters.

The thickness of the insulation shall not exceed 400 mm.
The rafter insulation must be placed on top of solid timber
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or glued laminated timber rafters or cross-laminated tim-
ber members and be fixed by battens arranged parallel to
the rafters or by wood-based panels on top of the insulation
layer. The insulation of vertical facades is also covered by
the rules given here.

Screws must be screwed in the rafter through the battens
or panels and the insulation without pre-drilling in one se-
quence.

The angle a between the screw axis and the grain direction
of the rafter should be between 30° and 90°.

The battens must be from solid timber (softwood) accord-
ing to EN 338:2003-04. The minimum thickness t and the
minimum width b of the battens is given as follows:

tmin = 30 mm
tmin = 30 mm
tmin = 30 mm
tmin = 40 mm

Screws d=6 mm: bmyin = 50 mm
Screws d=7 mm: bmin = 50 mm
Screws d =8 mm: bpin = 50 mm
Screws d=9 mm: bmyin = 60 mm
Screws d =10 mm: by, = 60 mm tmin = 40 mm
Screws d =11 mm: bpmin = 80 mm tmin = 60 mm
Screws d =12 mm: bpin =100 mm  tmi, = 80 mm

Alternatively to the battens, boards with a minimum thick-
ness of 20 mm from plywood according to EN 636, parti-
cle board according to EN 312, oriented strand board
OSB/3 and OSB/4 according to EN 300, solid wood panels
according to EN 13353 or to ETA or national provision
that apply at the installation site or cross laminated timber
according to ETA may be used.

The rafter consists of solid timber (softwood) according to
EN 338, glued laminated timber according to EN 14081,
cross-laminated timber, and laminated veneer lumber ac-
cording to EN 14374 or to ETA or similar glued members
according to ETA.

The insulation must comply with a European Technical
specification.

The insulation must have a minimum compressive stress

of G10% = 0,05 N/mm? at 10 % deformation according to
EN 826:1996-05.

The analysis of the fixing of the insulation and battens or
boards, respectively, may be carried out using the static
model in Annex D. The battens or boards, respectively,
must have sufficient strength and stiffness. The maximum
design value of the compressive stress between the battens
or boards, respectively, and the insulation shall not exceed
1,1‘6 10%.

The characteristic axial capacity of the “HBS”, “HBSP”,
,,IBS”, “KKF“and “SCI” screws for rafter or facade insu-
lation shall be calculated according to Annex D.

The characteristic axial capacity of the “DGZ”, “VGS* or
“VGZ” screws for rafter or facade insulation shall be cal-
culated according to Annex D.

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 bend-
ing stresses of the battens or the boards, respectively, shall
be considered in design. Additional screws perpendicular
to the grain of the rafter (angle o = 90°) may be arranged
if necessary.

The maximum screw spacing is es = 1,75 m.

Screws for the anchorage of rafter insulation shall be ar-
ranged according to Annex D (thermal insulation on raft-
ers with parallel inclined screws or with alternatively in-
clined screws).

Shear reinforcement
See Annex E

Tensile reinforcement
See Annex F

3.11 Aspects related to the performance of the product

3.11.1 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 pm.

Steel no. 1.4006, 1.4401 and 1.4567 is used for screws made
from stainless steel.

Contact corrosion shall be avoided.

3.12 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
s.r.1 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.
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Rotho Blaas fully threaded “VGS” and “VGZ” screws or
“RTR” threaded rods are also used as tensile or compressive
reinforcement perpendicular to the grain or as shear rein-
forcement.

Furthermore the screws with diameters of at least 6 mm may
also be used for the fixing of insulation on top of rafters.

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:

Lot req = min{ ‘."d ;20-d}

sinao
Wood-based panels and steel plates should only be arranged
on the side of the screw head. The minimum thickness of
wood-based panels should be 1,2-d. Furthermore the mini-
mum thickness for following wood-based panels should be:

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

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

If screws with an outer thread diameter d > 8 mm are used
in load bearing timber structures, the structural solid or
glued laminated timber, laminated veneer lumber and 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 “HBSH” or “KKT” screws,
the screws shall be driven into hardwood with a maximum
characteristic density of 590 kg/m?® after pre-drilling.
“HBSH” screws made of carbon steel may be driven into
Beech LVL according to EN 14374 or in FST according to
ETA-14/0354 without pre-drilling or after pre-drilling.
The drill hole diameters are:

Outer thread Drill hole diameter [mm]
diameter [mm] Softwood 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 6,0
9,0 5,0 6,0
10,0 6,0 7,0
11,0 6,0 7,0
12,0 7,0 8,0
13,0 8,0 9,0
16,0 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.

For screws or threaded rods arranged at angles o < 90° be-
tween screw axis and grain direction minimum spacing
and distances are defined as follows:

Minimum spacing a; or a; is defined perpendicular to the
fastener axis, minimum end or edge distances a;, a1, axc
or a; 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.

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 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.
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Minimum distances and spacing for “KKT” screws in non-
predrilled holes in members with a minimum thickness t =
4 - d and a minimum width of 12-d or 60 mm, whichever
is the greater, may be taken as:

Spacing a; parallel to the grain a;=8-d
Spacing a, perpendicular to the grain a;=4-d

Loaded end distance: a=12-d
Unloaded end distance: az.=5-d
Loaded edge distance: a=5-d
Unloaded edge distance: ac=4-d

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

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

These requirements do not apply for structural wood-based
panels or LVL with cross layers.

Minimum distances and spacing for exclusively axially
loaded screws in predrilled and non-predrilled holes in
members with a minimum thickness t = 12-d and a mini-
mum width of 8-d or 60 mm, whichever is the greater, may
be taken as:

Spacing a; parallel to the grain a=5-d
Spacing a; perpendicular to the grain  a;=5-d
Distance aj cg from centre of the screw-part in
timber to the end grain aicg=10-d
Distance a,cg from centre of the screw-part in
timber to the edge pceg=4-d

Spacing a, perpendicular to the grain may be reduced from
5-d to 2,5-d, if the condition a;-a; > 25-d? is fulfilled.

Minimum distances and spacing for inclined or crossed
“VGZ” screws d = 7 mm in joist-to-header connections ar-
ranged under 45° to the joist’s end grain surface with a
minimum joist depth of 18-d may be taken as:

Distance aj cg from centre of the screw-part in
timber to the unloaded joist end

Distance a, cg from centre of the screw-part in
timber to the unloaded joist edge

a;cc= 8- d
az,CG=3‘ d

For a crossed screw or threaded rod couple the minimum
spacing between the crossing screws is a, = 1,5-d.

Minimum thickness for predrilled structural members is t
= 24 mm for screws with outer thread diameter d < 8 mm,
t =30 mm for screws with outer thread diameter d = 8 mm,
t =40 mm for screws with outer thread diameter d > 9 mm,
t = 80 mm for screws with outer thread diameter d > 11
mm and t = 100 mm for screws with outer thread diameter

d =13 mm. These minimum thickness values generally ap-
ply for non-predrilled softwood members, if the spacing
parallel to the grain and the end distance is at least 25-d.

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
face of cross laminated timber members with a minimum
thickness t = 10-d may be taken as (see Annex B):

Spacing a; parallel to the grain ai=4 - d
Spacing a, perpendicular to the grain a=25d
Distance a3 from centre of the screw-part in

timber to the unloaded end grain ac=6-d
Distance a3 from centre of the screw-part in

timber to the loaded end grain a3;=6-d
Distance a4 from centre of the screw-part in

timber to the unloaded edge ac=25d
Distance a4 from centre of the screw-part in

timber to the loaded edge a=6-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 = 10-d and a minimum penetration depth
perpendicular to the edge surface of 10-d may be taken as
(see Annex B):

Spacing a; parallel to the CLT plane a=10-d
Spacing a, perpendicular to the CLT plane a,=4- d
Distance a3 from centre of the screw-part in
timber to the unloaded end ac=7-d
Distance a3 from centre of the screw-part in
timber to the loaded end az;=12-d
Distance a4 from centre of the screw-part in
timber to the unloaded edge ac=3-d
Distance a4 from centre of the screw-part in
timber to the loaded edge a=6-d

Laminated Veneer Lumber

Unless specified otherwise in the technical specification
(ETA or hEN) of softwood LVL, minimum distances and
spacing for “HBS” screws 5 mm < d < 10 mm perpendic-
ular to the wide face of softwood LVL members with a
minimum head side thickness t; = 8,4 - d - 9 mm and a
minimum point side thickness t, = min{11,4 - d; 75 mm}
may be taken as:

Spacing a; parallel to the grain aa=(05+7 | cos o )d
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Spacing a, perpendicular to the grain a=5d
Distance a3 to the unloaded end grain az.=10-d
Distance as; to the loaded end grain as;= (10 + 5 cos a)d
Distance a4 to the unloaded edge ac=5d
Distance a4 to the loaded edge as =(5+5sina)d

Unless specified otherwise in the technical specification
(ETA or hEN) of softwood LVL, minimum distances and
spacing for exclusively axially loaded screws “VGZ” or
“VGS” with d = 7 mm or d = 9 mm in the edge surface of
softwood LVL members with a minimum LVL panel
thickness t =45 mm (d =7 mm) or t = 57 mm (d = 9 mm)
and a minimum LVL member depth h = 100 mm (d = 7
mm) or h =120 mm (d = 9 mm) may be taken as:

Spacing a; parallel to the grain ai=10 - d
Distance aj cg from centre of the screw-part in
timber to the unloaded end arcg=12-d

Distance a, cg from centre of the screw-part in
timber to the unloaded edge acg=3-d
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4 Attestation and verification of constancy
of performance (AVCP)

4.1 AVCP system

According to the decision 97/176/EC of the European
Commissionl, as amended, the system(s) of assessment
and verification of constancy of performance (see Annex
V to Regulation (EU) No 305/2011) is 3.

5 Technical details necessary for the im-
plementation of the AVCP system, as fore-
seen 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 2019-10-08 on
N LGB
Thomas Bruun
Managing Director, ETA-Danmark
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Annex A
Drawings of Rotho Blaas screws

Annex A.01 Rotho Blaas screws

CARBON STEEL
PARTIAL THREAD
@ 3.0 mm

Alternative head types:

countersunk head
with or without milling
ribs under head

"CS"

d, 3.00
6.00
dg £0.50

rothoblaas

Alternative names:

HBS/SCH/SNK/GHS

Headstamps (supplier head mark and specific lenght) optional.

Alternative thread tip types:

"RBN"

with or without
cutting edge

"RBNZ"

with or without

A

| A
N\
FU

d

3 <ﬁ>

utting edge

cutting edge _d: 'd]
Lenghts and Thread Lenghts
d, L Lg

min max min X

3.00 | 200 | 400 12.0 35.0

Secondary rough thread optional.

d, d, ds
3.00 2.00 216

" Lil
RBN £030 | 030 | 030
300 | 200 | 216
" e AL
RBN2 £0.30 | £0.30 | +0.30

Tolerance (L and Lg): according to EAD 130118-00-0603.
Intermediate lengths (L) are possible.
Intermediate thread lengths (Lg) are possible.

All dimensions in [mm].
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Annex A.02

Rotho Blaas screws

CARBON STEEL
PARTIAL THREAD
@ 3.5mm
| L
' Lg
] . ___-'\_‘ ‘. ) ) '-I A ‘.I ‘. "(I. \. 0\ .
o N INENRRHER R e

Alternative head types:

countersunk head
with or without milling
ribs under head

" CS"

L
dg
!
d; 350
7.00
dy (.50

L cl2 .d]

cutting edge

rothoblaas

Alternative names:

HBS/SCH/SNK/GHS

Headstamps (supplier head mark and specific lenght) optional.

Alternative thread tip types:

"RBN"

with or without
cutting edge

uRBNle

with or without
cutting edge

Lenghts and Thread Lenghts

d, L

min | max

min

['G

| max

3.50 200

50.0

14.0

24.0

Secondary rough thread optional.

d, d d
" " 3.50 2.25 245
RBN £0.30 0,30 +0.30
3.50 2.25 245
" "
RBN2 +0.30 +0.30 +0.30

Tolerance (L and Lg): according to EAD 130118-00-0603,

Intermediate lengths (L) are possible.

Intermediate thread lengths (L) are possible.

All dimensions in [mm].
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Annex A.03 Rotho Blaas screws rothoblaas
CARBON STEEL
PARTIAL THREAD
@ 4.0 mm
f L
| L Alternative names:
] O W0 1 100 1 100 1 W e e HBS/SCH/SNK/GHS
(15 N RN RRHANR RS HBSP/KGL/GHS+
ds ) dz 'd]
Alternative head types: Headstamps (supplier head mark and specific lenght) optional.
countersunk head washer head
with or without milling with cylindrica]
ribs under head underhead
with or without milling
ribs under head
I'CS‘I "wUl'l
d, 4.00 d, 4.00
8.00 7.70
dy +0.60 dg £0.50
1.00
4 £0.30
Alternative thread tip types:
Secondary rough thread optional.
" RBN "
with or without dl d)_ ds
cutting edge L4, U4 200 335 575
2 1 l L &
"RBN" 0,30 (.30 +().30
4.00 2.55 275
"RBN2" "RBN2" £0.30 | +0.30 | 4030
with or without m
cutting edge L(L :dl

Lenghts and Thread Lenghts

min | max min | max

4.00 25.0 80.0 16.0 40.0

d] [ (3

Tolerance (L and Lg): according to EAD 130118-00-0603,
Intermediate lengths (L) are possible.
Intermediate thread lengths (L) are possible.

All dimensions in [mm].
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Annex A.04 Rotho Blaas screws rothoblaas
CARBON STEEL
PARTIAL THREAD
@ 4.5 mm

Alternative names:

SO 1V 0 0 1 1 W W e HBS/SCH/SNK/GHS
dJ“ ; NI Y \“.‘ﬂ!‘\‘\\‘h\‘\‘" HBSP/KGL/GHS+
S TG

Alternative head types: Headstamps (supplier head mark and specific lenght) optional.

countersunk head washer head
with or without milling with Cylil]dl‘iCﬂ]
ribs under head underhead

with or without milling
ribs under head

"CS" !!‘VU l "

d, | 450 d, | 450
9.00 870

dg £0.60 dy £0.60
1.00

4 £0.30

Alternative thread tip types: .
Secondary rough thread optional.
" RBN "

with or without
culting edge

" " 4.50 2.80 315
RBN 0,30 (.30 +0).30
4.50 2.80 315
¥ " ”
"RBN2" RBN2 L0.30 | +030 | +0.30
with or without

culting edge

Lenghts and Thread Lenghts

L Lg

i | max min | max

d,

Tolerance (L and Lg): according to EAD 130118-00-0603.
Intermediate lengths (L) are possible.
Intermediate thread lengths (L) are possible.

4.50 250 80.0 18.0 40.0

All dimensions in [mm].
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Annex A.05

ds

Alternative head types:

N LSRR T s

countersunk head
with or without milling
ribs under head

" CS"

washer head
with cylindrical
underhead
with or without milling
ribs under head

"‘VUIH

d, | 500 d | s
10.00 9.65

dg £0.60 dy £0.60
1.00

4 £0.30

Alternative thread tip types:

"RBN"
with or without
culting edge

"RBN2"
with or without
culting edge

Rotho Blaas screws rothoblaas
CARBON STEEL
PARTIAL THREAD
@ 50mm

Alternative names:

HBS/SCH/SNK/GHS
HBSP/KGL/GHS+

. d‘J d]

Headstamps (supplier head mark and specific lenght) optional.

Secondary rough thread optional.

FR— 500 340 | 363
RBN £030 | 030 | £030
500 340 | 365

" ”
RBN2 £030 | 030 | +030

Lenghts and Thread Lenghts

L

i | max

d,

Lg

min | max

5.00 300 120.0

2000 60.0

Tolerance (L and Lg): according to EAD 130118-00-0603.
Intermediate lengths (L) are possible.
Intermediate thread lengths (L) are possible.

All dimensions in [mm].
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Annex A.06 Rotho Blaas screws

CARBON STEEL
PARTIAL THREAD
@ 6.0 mm
I L
' Lg
d N AR HRNR R R
ds 'dz 'd]

Alternative head types:

rothoblaas

Alternative names:

HBS/SCH/SNK/GHS
HBSP/KGL/GHS+
TBS/TLL/GHSK
HBSH

Headstamps (supplier head mark and specific lenght) optional.

countersunk head
with or without milling
ribs under head

" CS"

large washer
head

HL\VIN

large washer
head

"sz'l

washer head
with cylindrical
underhead

with or without milling
ribs under head

"‘VUI"

countersunk head
60°
with or without milling
ribs under head

IlCSG{'“

Alternative thread tip types:

"RBN"

with or without
cutting edge

uRBNle

with or without
cutting edge

"RBH"

with or without cutting edge
with or wirhout cut with or
without saw teeth

Lenghts and Thread Lenghts

d L Lg Thread tip
! nun max min max lyl]e\
6.00 40.0 3000 | 240 100.0 RBN - RBN2
6.00 80.0 160.0 24.0 90.0 RBH

d; 6.00 d, 6.00 d, 6.00 d 6.00 d, 6.00
12.00 15.50 15.50 12.00 12.00
dK +0.60 dK +£0.78 dK +0.78 dK +0.60 dK +0.60
t 1.50
1 £0.30

Secondary rough thread optional.

d d; ds
F— 600 | 395 | 430
RBN £030 | 030 | +0.30
600 | 395 | 430
" "
RBN2 £030 | £030 | +0.30
600 | 450 | 480
" "
RBH £030 | 030 | +0.30

Tolerance (L and Lg): according to EAD 130118-00-0603,

Intermediate lengths (L) are possible.
Intermediate thread lengths (L) are possible.

All dimensions in [mm].
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Annex A.07a Rotho Blaas screws rothoblaas
CARBON STEEL
PARTIAL THREAD
@ 8.0 mm
- L .

- il Alternative names:

]_ o 0) 0) 0) Oy Ly 0) 0) 0) /
== | g T T A T T HBS/SCH/SNK/GHS
CIJK N AR RRNRNR R HBSP/KGL/GHS+
dg -dy TBS/TLL/GHSK
HBSH

Alternative thread tip types:

"RBN"
with or without
cutting edge

TR

"RBN2"
with or without
culting edge

"RBH"

with or without cutting edge
with or wirhout cut with or
without saw teeth "dg 'd[

Lenghts and Thread Lenghts

L Lg Thread tip
d, tvpes
) ) ypes
nun | max nmin | max
8.00 40.0 ‘ 520.0 | 320 I 130.0 RBN - RBN2
8.00 120.0 ‘ 240.0 32.0 ‘ 100.0 RBH

Secondary rough thread optional.

d, d; ds

" " 8.00 540 5.80
RBN £0.40 (.30 (.30
8.00 540 5.80

" "
RBN2 +0.40 030 +0.30
" " 8.00 5.90 6.30
RBH +0.40 +0.30 +().32

Tolerance (L and Lg): according to EAD 130118-00-0603.
Intermediate lengths (L) are possible.
Intermediate thread lengths (L) are possible.

All dimensions in [mm].
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Rotho Blaas screws rothoblaas

Annex A.07b

CARBON STEEL
PARTIAL THREAD
@ 8.0 mm

Alternative head types:

countersunk head
with or without milling

ribs under head

large washer
head

uLw] "

large washer
head

"Lwl"

Headstamps (supplier head mark and specific lenght) optional.

large washer

head

uszn

large washer
head

"szu

large washer
head

"Lw3||

d, 8.00 d, 8.00 d, 8.00 d, 8.00 d, 8.00 d, 8.00
14.50 19.00 22.00 19.00 22.00 24.50
dg £0.73 dy +0.95 dg +£1.10 dg £0.95 dy +£1.10 dg £1.23

washer head
with cylindrical
underhead

with or without milling

ribs under head
"WuU1"

washer head
with cylindrical
underhead
with or without milling
ribs under head

"wUz"

countersunk head

60°
with or without milling
ribs under head

"CSG{]“

d 8.00
14.50
dg £0.73
1.75
ll +().30

d, 8.00
14.50
dg £0.73
3.40
4 +0.30

d, 8.00
14.50
dg £0.73

All dimensions in [mm].
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Annex A.08 Rotho Blaas screws rothoblaas
CARBON STEEL
PARTIAL THREAD

@ 10.0 mm

. L -
L | Alternative names:
T el R B T e HBS/SCH/SNK/GHS
dJK N AR RRNRNR R HBSP/KGL/GHS+
ds d, 4 TBS/TLL/GHSK
Alternative head types: Headstamps (supplier head mark and specific lenght) optional.
countersunk head large washer large washer washer head washer head
with or without milling head head with cylindrica] with cy]indrical
ibs under head underhead underhead
with or without milling with or without milling
ribs under head ribs under head
I!CS'I |IL\"1|' l'Lwl'l "‘VUI" "WUZ "

d; | 1000 d, | 1000 d; | 1000 d, | 1000 d; | 1000
18.25 25.00 25.00 18.25 18.25

dg £0.91 dy £1.25 dg £1.25 dg 0.91 dg £0.91
2.00 4.35

4 £0.30 | 4 20,30

Alternative thread tip types:

Secondary rough thread optional.

"RBN"
with or without
culting edge

" " 10.00 6.40 7.00
RBN £0.50 (.32 .35
" " 10.00 6.40 7.00
"RBN2" RBN2 L0.50 | +032 | +035

with or without
culting edge

Lenghts and Thread Lenghts

L Lg

d,
i | max min | max

Tolerance (L and Lg): according to EAD 130118-00-0603.
10.00 60.0 500.0 40.0 150.0 Intermediate lengths (L) are possible.
R B | | Intermediate thread lengths (L;) are possible.

All dimensions in [mm].
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Annex A.09 Rotho Blaas screws

rothoblaas

CARBON STEEL
PARTIAL THREAD
@ 12.0 mm

e N IARANRHERR R R
ds . d3 'd]
Alternative head types:
countersunk head washer head washer head
with or without milling with cylindrical with cylindrical
ribs under head underhead underhead

with or without milling
ribs under head

"‘VUIH

with or without milling
ribs under head

l!CSlI llez"

d] 12.00 dl 12.00 dl 12.00
2075 2075 20.75

dg £1.04 dy £1.04 dg £1.04
2.30 5.00

4 £0.30 4 20,30

Alternative thread tip types:

"RBN"
with or without
culting edge

"RBN2"
with or without
culting edge

Lenghts and Thread Lenghts

L

Lg

min |

d,

max max

1200 | 1200 | 600.0 | 480 160.0

Alternative names:

HBS/SCH/SNK/GHS
HBSP/KGL/GHS+

Headstamps (supplier head mark and specific lenght) optional.

Secondary rough thread optional.

" " 12.00 6.80 8.00
RBN +(0,.60 +0.34 +0.40
" w | 12.00 6.80 8.00
RBN2 £0.60 £0.34 £0.40

Tolerance (L and Lg): according to EAD 130118-00-0603.

Intermediate lengths (L) are possible.
Intermediate thread lengths (L) are possible.

All dimensions in [mm].
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Annex A.10 Rotho Blaas screws rothoblaas
CARBON STEEL
SCREWS FOR NAILING PLATES
@ 5.0 mm

Alternative names:

LBS
Alternative head types: Headstamps (supplier head mark and specific lenght) optional.
round head
with cylindrical
underhead
"RU"

e

L
d, Lg
d, 5.00
7.80
dK +(.50

Alternative thread tip types:

" RBP "
with or without cutting edge | dl d2

with or wirhout cut d, | dl

2 " " 5.00 3.00
RBP +0,00/-0.30 £0.30

Lenghts and Thread Lenghts

L Lg

(ll L83
min | me min_| wax Tolerance (L and Lg): according to EAD 130118-00-0603.
5.00 250 70.0 20,0 66.0 Intermediate lengths (L) are possible.
BN | . - _ Intermediate thread lengths (Lg) are possible.

All dimensions in [mm].
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Annex A.11 Rotho Blaas screws rothoblaas
CARBON STEEL
SCREWS FOR NAILING PLATES
@ 7.0 mm

Alternative names:

LBS

Alternative head types: Headstamps (supplier head mark and specific lenght) optional.

round head
with cylindrical
underhead

HRU"

e

d, Lg

d, 7.00

1100
dK £0.60

Alternative thread tip types:

" RBP "
with or without cutting edge | dl d2

with or wirhout cut |
dy -d; TRp 7.00 440
RBP .35 (.30
Lenghts and Thread Lenghts
(ll L L(i
win | max min_ | o Tolerance (L and Lg): according to EAD 130118-00-0603.
7.00 50.0 1000 | 280 95.0 Intermediate lengths (L) are possible.
_ i - I Intermediate thread lengths (L) are possible.

All dimensions in [mm].
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Annex A.12

Alternative head types:

countersunk head cylindrical
with or without milling head
ribs under head
" CS'I IICY "
X
TR
@
-
- dy_.,
L L
hj dl h;
11 LI
d, 5.30 d, 5.30
11.00 8.00
dy +0.60 ‘ dy £0.60

Alternative thread tip types:

Rotho Blaas screws

CARBON STEEL
FULL THREAD
@ 5.3 mm

"RBN"

with or without
cutting edge

"RBN2"
with or without
cutting edge

d, d
Ld, L4,

Lenghts and Thread Lenghts

min | max

d;

I'G

min | max

5.30 60.0 120.0

50.0 110.0

rothoblaas

Alternative names:

VGZ/GWZ
VGS/GWS

Headstamps (supplier head mark and specific lenght) optional.

d d
TR 530 360
RBN 030 | 030
530 360
" "
RBN2 030 | 4030

Tolerance (L and Lg): according to EAD 130118-00-0603,

Intermediate lengths (L) are possible.
Intermediate thread lengths (L) are possible.

All dimensions in [mm).
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Annex A.13 Rotho Blaas screws

rothoblaas

CARBON STEEL
FULL THREAD
@ 5.6 mm

Alternative head types:

countersunk head cylindrical
with or without milling head
ribs under head

"CS" "CY"

Ly I__dk._
L [ L
d Lg d, Lg
T LI
d, 5.60 d 5.60
11.00 8.00
dg £0.60 dy £0.60

Alternative thread tip types:

"RBN"
with or without
culting edge

"RBN2"
with or without
culting edge

Lenghts and Thread Lenghts

L Lg

i | max min | max

d,

5.60 60.0 160.0 | 50.0 150.0

Alternative names:

VGZ/GWZ
VGS/GWS

Headstamps (supplier head mark and specific lenght) optional.

F— 560 380
RBN 0,30 (.30
. W | 560 380
RBN2 £0.30 | +030

Tolerance (L and Lg): according to EAD 130118-00-0603.
Intermediate lengths (L) are possible.
Intermediate thread lengths (L) are possible.

All dimensions in [mm].
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Annex A.14 Rotho Blaas screws

rothoblaas

CARBON STEEL
FULL THREAD
@ 7.0 mm

Alternative head types:

countersunk head cylindrical
with or without milling head
ribs under head

"CS" "CY"

Ly I__dk._
L [ L
d Lg d, Lg
T LI
d, 7.00 d 7.00
13.00 9.50
dK £().65 dK (.60

Alternative thread tip types:

"RBN"
with or without
culting edge

"RBN2"
with or without
culting edge

Lenghts and Thread Lenghts

L Lg

i | max min | max

d,

7.00 600 | 4000 | 500 3900

Alternative names:

VGZ/GWZ
VGS/GWS

Headstamps (supplier head mark and specific lenght) optional.

d d
700 | 460
"RBN" 0,35 (.30
; W 700 | 460
'RBN2 £035 | +030

Tolerance (L and Lg): according to EAD 130118-00-0603.
Intermediate lengths (L) are possible.
Intermediate thread lengths (L) are possible.

All dimensions in [mm].
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Annex A.15 Rotho Blaas screws m‘ﬁim

CARBON STEEL
FULL THREAD
@ 9.0 mm

Alternative names:

A VGZ/GWZ
VGS/GWS
Alternative head types: Headstamps (supplier head mark and specific lenght) optional.
yp
countersunk head cylindrical
with or without milling head
ribs under head
!'CS'! !'CY’I'
-
L
dl| Lg l
!
d, 9.00 ‘
11.50 |
dg 0.60 ‘
Alternative thread tip types:
IIRBN“
with or without d] d:
cutting edge T
2 edg d, d R 9.00 590
: RBN" +().45 .30
. 9.00 5.90
"RBN2" 4 "RBN2" | 045 | 050
with or without : w
cutting edge Ld, d]

Lenghts and Thread Lenghts

L L.

d G
i i mn e Tolerance (L and Lg,): according to EAD 130118-00-0603.
9.00 100.0 | 520.0 | 90.0 510.0 Intermediate lengths (L) are possible.
: - — — Intermediate thread lengths (L) are possible.

All dimensions in [mm].
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Annex A.16 Rotho Blaas screws

rothoblaas

CARBON STEEL
FULL THREAD
@ 11.0 mm

Alternative head types:

countersunk head cylindrical
with or without milling head
ribs under head

"CS" Ithll

dy

A
ko I L
d - Lg d L
L | L |
d, 11.00 d, 11.00
19.30 13.50
dy £0.97 dg £0.68

Alternative thread tip types:

"RBN" T
with or without "“\‘}‘-\"\‘\‘\“
culting edge Ld, __-dl

" RBN:"

with or without
cutting edge

Lenghts and Thread Lenghts

L Lg

4

min max min max

1100 | 100.0 | 6000 | 80.0 590.0

Alternative names:

VGZ/GWZ
VGS/GWS

Headstamps (supplier head mark and specific lenght) optional.

dl d2
— .00 | 660
RBN 055 | 033
. 10 | 660
RBN2 1055 | +033

Tolerance (L and Lg;): according to EAD 130118-00-0603,

Intermediate lengths (L) are possible.
Intermediate thread lengths (Lg) are possible.

All dimensions in [mm].
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Annex A.17 Rotho Blaas screws rothoblaas
CARBON STEEL
FULL THREAD
@ 13.0 mm

Alternative names:

VGZ/GWZ
VGS/GWS
Alternative head types: Headstamps (supplier head mark and specific lenght) optional.
countersunk head cylindrical hexagonal torx
with or without milling head head
ribs under head
I'CS'I IlCYII 'IEXA"
@ :
S
|
I_. 'dk o
L L [ ]
a5k L L
] Lg d Lg d, Lg 1
11 > 1.1 ) * :
d, 13.00 d 13.00 d, 13.00
d 22.00 d 15.50 19.00
K £1.10 K £0.78 S 40.00-0.48
Alternative thread tip types:
" RBN "
with or without dl d:
culting edge
= " " 13.00 8.00
RBN £0.65 (.40
" w | 13.00 8.00
"RBN2" RBN2 £0.65 | +0.40
with or without " " 13.00 8.00
cutting edge RBSN +0.65 £0.40
"RBSN"
with or without
cutting edge
with or wirhout cut
Lenghts and Thread Lenghts
d, L L
m s min s Tolerance (L and Lg): according to EAD 130118-00-0603.
Intermediate lengths (L) are possible.
13.00 100.0 200, 80.0 1180.0 . g .
12000 Intermediate thread lengths (Lg) are possible.

All dimensions in [mm].
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Alternative head types:

Annex A.18 Rotho Blaas screws rothoblaas
CARBON STEEL
DOUBLE THREAD
@ 7.0 mm
. Alternative names:
J— DGZ/DWZ
]K

Headstamps (supplier head mark and specific lenght) optional.

countersunk head
with or without milling
ribs under head

" CS"

cylindrical

head

"CY"

large washer
head

ﬂLwlu

large washer
head

||L“r2l!

(@)
e
E [ L
d L
T

L
d L
LI
d, | 700 d | 7 d, | 700 d | 700
13.00 9.50 17.50 17.50
dK +0.65 dK £0.60 dK +().88 dK L(.88

Alternative thread tip types:

"RBN"
with or without
culting edge

"RBN2"
with or without
culting edge

Lenghts and Thread Lenghts

L

d,
i | max

min

La

| max

L(p

min | max

7.00

2200 | 400.0

40.0

100.0

40,0 80.0

" " 7.00 4.60 5.00
RBN +(),35 (.30 +0).30
" i 7.00 4.60 5.00
RBN2 (.35 (.30 +0.30

Tolerance (L. Lg; and Lg,): according to EAD 130118-00-0603.
Intermediate lengths (L) are possible.
Intermediate thread lengths (L) are possible.

All dimensions in [mm].
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Annex A.19 Rotho Blaas screws rothoblaas
CARBON STEEL
DOUBLE THREAD
@ 9.0 mm
F L
b Ligis® 4 - Lai- J Alternative names:

. dy L4, “ds
Alternative head types: Headstamps (supplier head mark and specific lenght) optional.
| countersunk head | cylindrical - large washer - large washer

with or without milling head head head
ribs under head
"CSN "CYII "L\‘-‘l'l llL“.?z "

L L
L.('- LG-
. - > 11
d, 9.00 d, 9.00
16.00 11.50 22.00 22.00
d]\' 0.80 | dK 0.60 | dK 1.10 ‘ dK 1.10

Alternative thread tip types:

"RBN"

with or without dl dl ds

cutting edge | = =
- Ll

" " 9.00 5.90 6.50

"RBN2" ) RBN2 0.45 030 | 4033

with or without mm

cutting edge I Ld, d]

Lenghts and Thread Lenghts

L Lg Lg2
d, Gl G2

min max min max min max

Tolerance (L, Lg; and Lg,): according to EAD 130118-00-0603.
9.00 290.0 520.0 400 100.0 0.0 20.0 [plcmwdmtc lengths (L) are pu»{hlc.
Intermediate thread lengths (L) are possible.

All dimensions in [mm].
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Annex A.20 Rotho Blaas screws

STAINLESS STEEL
PARTIAL THREAD
@ 3.5mm
I L
' Lg
d N AR HRNR R R
ds “d, L4,

Alternative head types:

countersunk head
with or without milling
ribs under head

" CS"

L
dg
!
d; 350
7.00
dy (.50

Alternative thread tip types:

"RBN"

with or without
cutting edge

Ay o4
"RBN2"
with or without m
cutting edge L d. :dl

Lenghts and Thread Lenghts

a L Lo

min | max min | max

3.50 20.0 50.0 14.0 24.0

rothoblaas

Alternative names:

SCI

Headstamps (supplier head mark and specific lenght) optional.

Secondary rough thread optional.

d, d d
" " 3.50 2.25 245
RBN £0.30 0,30 +0.30
3.50 2.25 245
" "
RBN2 +0.30 +0.30 +0.30

Tolerance (L and Lg): according to EAD 130118-00-0603,

Intermediate lengths (L) are possible.

Intermediate thread lengths (L) are possible.

All dimensions in [mm].
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Annex A.21 Rotho Blaas screws rothoblaas
STAINLESS STEEL
PARTIAL THREAD
@ 4.0mm

L. | Alternative names:

o G

|

dJK SCI

ds

Alternative head types:

ribs under head

" CS"

countersunk head
with or without milling

d, 4.00
8.00
dK £0.60

Alternative thread tip types:

"RBN"
with or without
culting edge

"RBN2"
with or without
culting edge

Headstamps (supplier head mark and specific lenght) optional.

Secondary rough thread optional.

Lenghts and Thread Lenghts

L

d,

max

min

Lg
|

max

4.00 200

60.0

16.0

40.0

" " 4.00 255 275
RBN +(),30 0,30 0,30
" " 4.00 255 275
RBN2 030 | +030 | +030

Tolerance (L and Lg): according to EAD 130118-00-0603.

Intermediate lengths (L) are possible.

Intermediate thread lengths (L) are possible.

All dimensions in [mm].
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Annex A.22 Rotho Blaas screws

STAINLESS STEEL
PARTIAL THREAD
@ 4.5mm

Alternative head types:

countersunk head
with or without milling
ribs under head

"CS"

d 4.50 ‘
9.00
dK £0.60 ‘

Alternative thread tip types:

"RBN" Laa o FO |

with or without \ \u \N \' ‘;«’ \W
cutting edge v d, T d,

HRBNZ"

with or without Hm
cutting edge “dy, 4,

Lenghts and Thread Lenghts

a L Lg

min max min nax

4.50 35.0 80.0 18.0 40.0

Alternative names:

SCI

Headstamps (supplier head mark and specific lenght) optional.

Secondary rough thread optional.

" " 4.50 280 315
RBN =0.30 (.30 +0).30
" " 4.50 2.80 315
RBN2 £0.30 £0.30 £0.30

Tolerance (L and Lg): according to EAD 130118-00-0603.

Intermediate lengths (L) are possible.

Intermediate thread lengths (Lg) are possible.

All dimensions in [mm].
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Annex A.23 Rotho Blaas screws rothoblaas
STAINLESS STEEL
PARTIAL THREAD
@ 5.0 mm

Alternative names:

I
de SC
J
Alternative head types: Headstamps (supplier head mark and specific lenght) optional.

countersunk head
with or without milling
ribs under head

" CS"

il
d, 5.00

10.00
dK £0.60

Alternative thread tip types:

Secondary rough thread optional.

" RBN "

with or without

culting edge

5.00 3.40 3.65
" "
RBN £0.30 £0.30 £0.30
5.00 3.40 3.65
T " ”
"RBN2" RBN2 £0.30 | +030 | +0.30

with or without
cutting edge

Lenghts and Thread Lenghts

L La

d] \ “
m s min s Tolerance (L and Lg): according to EAD 130118-00-0603.
5.00 200 100.0 20.0 50.0 Il_ltumnuxllalc lengths (L) are p'uss!hll.‘.
Intermediate thread lengths (Lg) are possible.

All dimensions in [mm].
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Annex A.24 Rotho Blaas screws rothoblaas
STAINLESS STEEL
PARTIAL THREAD
@ 6.0 mm
Alternative names:
T
dJK SCI

Alternative head types:

ribs under head

" CS"

countersunk head
with or without milling

d, 6.00
12.00
dK £0.60

Alternative thread tip types:

"RBN"
with or without
culting edge

"RBN2"
with or without
culting edge

Headstamps (supplier head mark and specific lenght) optional.

Lenghts and Thread Lenghts

L

d,

max

min

Lg
|

max

6.00 50,0

300.0

24.0

75.0

Secondary rough thread optional.

" " 6.00 3.95 430

RBN +0.30 +0.30 +0.30
6.00 3.95 430

" "

RBN2 L0030 | +030 | +030

Tolerance (L and Lg): according to EAD 130118-00-0603.
Intermediate lengths (L) are possible.
Intermediate thread lengths (L) are possible.

All dimensions in [mm].
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Annex A.25

Rotho Blaas screws

rothoblaas

ds

Alternative head types:

" CS"

countersunk head
with or without milling
ribs under head

d, 8.00
14.50
dK (.73

Alternative thread tip types:

"RBN"
with or without
culting edge

"RBN2"
with or without
culting edge

STAINLESS STEEL
PARTIAL THREAD
@ 8.0 mm

Alternative names:

SCI

Headstamps (supplier head mark and specific lenght) optional.

Secondary rough thread optional.

Lenghts and Thread Lenghts

L

d,

max

min

Lg
|

max

8.00 40.0

280.0

320

100.0

" " 8.00 5.40 5.80
RBN +(),40 0,30 £0.30
" W 8.00 5.40 5.80
RBN2 (.40 £0.30 £0).30

Tolerance (L and Lg): according to EAD 130118-00-0603.

Intermediate lengths (L) are possible.

Intermediate thread lengths (L) are possible.

All dimensions in [mm].
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Annex A.26 Rotho Blaas screws rothoblaas
STAINLESS STEEL
PARTIAL THREAD
@ 4.0 mm
L

La Alternative names:

d KKF/KGA/GHKF

i “dg

Alternative head types:

washer head
with cylindrical
underhead
with or without milling
ribs under head

"‘VUIN

d, | 400
7.70
dg £0.50
1.00
4 £0.30

Alternative thread tip types:

"RBN"
with or without
culting edge

"RBN2"
with or without
culting edge

Headstamps (supplier head mark and specific lenght) optional.

Lenghts and Thread Lenghts

L

d,
i | max

min

Lg
|

max

4.00 300 80.0

16.0

40.0

Secondary rough thread optional.

" " 4.00 2.60 2.90
RBN 0,30 0,30 £0.30
4.00 2.60 2.90

" "
RBN2 (.30 £0.30 £0).30

Tolerance (L and Lg): according to EAD 130118-00-0603.

Intermediate lengths (L) are possible.
Intermediate thread lengths (L) are possible.

All dimensions in [mm].
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Annex A.27 Rotho Blaas screws rothoblaas
STAINLESS STEEL
PARTIAL THREAD
@ 4.5 mm
La Alternative names:
d KKF/KGA/GHKF

Alternative head types:

underhead

"‘VUIN

washer head
with cylindrical

with or without milling
ribs under head

d, | 450
870
dg £0.60
1.00
4 £0.30

Alternative thread tip types:

"RBN"
with or without
culting edge

"RBN2"
with or without
culting edge

Headstamps (supplier head mark and specific lenght) optional.

Secondary rough thread optional.

Lenghts and Thread Lenghts

L

d,

max

min

Lg
|

max

4.50 200

80.0

18.0

40.0

" " 4.50 3.05 335
RBN 0,30 0,30 £0.30
W W 4.50 3.05 335
RBN2 (.30 £0.30 £0).30

Tolerance (L and Lg): according to EAD 130118-00-0603.

Intermediate lengths (L) are possible.

Intermediate thread lengths (L) are possible.

All dimensions in [mm].
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Annex A.28 Rotho Blaas screws rothoblaas
STAINLESS STEEL
PARTIAL THREAD
@ 5.0 mm
L

La Alternative names:

d KKF/KGA/GHKF

i “dg

Alternative head types:

Headstamps (supplier head mark and specific lenght) optional.

washer head
with cylindrical
underhead
with or without milling
ribs under head

"‘VUIN

washer head
with cylindrical
underhead
with or without milling
ribs under head

"‘VUIH

d, 5.00 d 5.00
8.70 9.65
dK +0.60 dK £0.60
¢ 1.00 t 1.00
1 +(),30 1 .30

Alternative thread tip types:

"RBN"
with or without
culting edge

"RBN2"
with or without
culting edge

Lenghts and Thread Lenghts

d, L

i | max

Lg

min | max

40.0

120.0

2000 60.0

Secondary rough thread optional.

dl d‘l d‘:

p— 500 325 | 360
RBN 030 | 030 | +030
500 | 325 | 360

" "
RBN2 030 | 030 | £030

Tolerance (L and Lg): according to EAD 130118-00-0603.

Intermediate lengths (L) are possible.
Intermediate thread lengths (L) are possible.

All dimensions in [mm].
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Alternative head types:

washer head
with cylindric
underhead

ribs under head

"‘VUIN

with or without milling

al

d, | 600
11.65
dg £0.60
1.00
4 20,30

Alternative thread tip types:

" RBN "

with or without
culting edge

nRBNle

with or without
cutting edge

Annex A.29 Rotho Blaas screws rothoblaas
STAINLESS STEEL
PARTIAL THREAD
@ 6.0 mm
Lg Alternative names:
di ' KKF/KGA/GHKF

Headstamps (supplier head mark and specific lenght) optional.

Lenghts and Thread Lenghts

d, L

max

min

Lg

max

6.00 60.0

300.0

24.0

100.0

Secondary rough thread optional.

" " 6.00 4.05 430
RBN .30 +0.30 +0.30
6.00 4.05 430

" "
RBN2 £0.30 £0.30 £0.30

Tolerance (L and Lg;): according to EAD 130118-00-0603,

Intermediate lengths (L) are possible.

Intermediate thread lengths (Lg) are possible.

All dimensions in [mm].
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Annex A.30 Rotho Blaas threaded rods

rothoblaas

CARBON STEEL
THREADED ROD
@ 16.0 mm

" RTR "

with or without
cutting edge

2 Hd

Lenghts

d;

16.00 | 100.0 | 2200.0

Alternative names:

RTR

Stamps (supplier head mark and specific lenght) optional.

d, d,
" " 16.00 12.00
RTR +0.80 +0.60

Tolerance (L): according to EAD 130118-00-0603.
Intermediate lengths (L) are possible.

All dimensions in [mm].
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Annex A.31 Rotho Blaas threaded rods

rothoblaas

CARBON STEEL
THREADED ROD
@ 20.0 mm

" RTR "

with or without
cutting edge

2 Hd

Lenghts

d;

20,00 | 100.0 | 2200.0

Alternative names:

RTR

Stamps (supplier head mark and specific lenght) optional.

d d
TRTRY 2000 | 1500
RTR .00 | +0.75

Tolerance (L): according to EAD 130118-00-0603.
Intermediate lengths (L) are possible.

All dimensions in [mm].
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Annex A.32 Rotho Blaas screws rothoblaas
CARBON OR STAINLESS STEEL
TERRACE SCREW
@ 5.0 mm
- L

Alternative head types:

cone-shaped
head

nCO"

L
di
d, 5.00
6.75
dK £0.50

Alternative thread tip types:

" RBK1 "

with or without
culting edge

" RB Kz "

with or without
culting edge

Lenghts and Thread Lenghts

L La

i | max min |

d,

max

min

Ll’i3
|

max

40.0 2000

80.0

530

10.0

12.0

Alternative names:

KKT/MN

Headstamps (supplier head mark and specific lenght) optional.

Secondary rough thread (knurled part) optional.

" " 5.00 310 3.80
RBK1 .30 +0.30 +0.30
5.00 3.10 3.80

" "
RBK2 £0.30 £0.30 £0.30

Tolerance (L. Lg; and Lg,): according to EAD 130118-00-0603.
Intermediate lengths (L) are possible.
Intermediate thread lengths (L) are possible.

All dimensions in [mm].
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Annex A.33

Rotho Blaas screws riﬁoblaas

-L,

Lg

Alternative head types:

cone-shaped
head

"CO“

L

d, i
d, 5.00
6.75
dg 20,50

Alternative thread tip types:

" RBK3 "

with or without cutting

edge

with 1, 2 or without cut

Lenghts and Thread Lenghts

L

d,

max

min

Lg
|

max

5.00 24.0

80.0

2000

530

CARBON OR STAINLESS STEEL
TERRACE SCREW

@ 5.0 mm

] Alternative names:

o L AT AL > KKTMN
d \

d>

Headstamps (supplier head mark and specific lenght) optional.

Secondary rough thread (knurled part) optional.

" " 5.00 310 3.80
RBK3 0,30 0,30 £0.30

Tolerance (L and Lg): according to EAD 130118-00-0603.
Intermediate lengths (L) are possible.
Intermediate thread lengths (L) are possible.

All dimensions in [mm].
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Annex A.34 Rotho Blaas screws rothoblaas
CARBON OR STAINLESS STEEL
TERRACE SCREW
@ 6.0 mm
F L ¥
|‘ Lga I‘ Lai 1 Alternative names:
JK 'BE KKT/MN
Alternative head types: Headstamps (supplier head mark and specific lenght) optional.
cone-shaped
head
I!Coll

L
dy
d, | 600
775
dK +0.50

Alternative thread tip types:

Secondary rough thread (knurled part) optional.

" RBK1 "

with or without
culting edge

" " 6.00 3.90 4.50
RBK1 .30 +0.30 +0.30

" " 6.00 3.90 4.50

"RBK2" RBK2 +0.30 £0.30 £0.30

with or without
culting edge

Lenghts and Thread Lenghts

L L('i 1 Ll'i3

i | max min | max min | max

d,

Tolerance (L. Lg; and Lg,): according to EAD 130118-00-0603.
6.00 60.0 120.0 24.0 60.0 12.0 26.0 Iz_u-:nncdialc lengths (L) are pussillalc_
| | Intermediate thread lengths (L) are possible.

All dimensions in [mm].
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Annex A.35

7.50 20,00 4.60
+0.38 £1.00 £0.30
8.50 25.00 5.40
£0.43 £1.25 (.30
10.80 30,00 6.40
+0.54 +1.50 £0.33
13.00 35.00 7.50
£0.65 £1.75 ()38
14.00 37.00 8.50
£0.70 £1.85 £0.43

Rotho Blaas washers riii:oblaas

CARBON STEEL OR STAINLESS STEEL
COUNTERSUNK WASHER
@6.0+12.0mm

Alternative names:

HUS/SUS/SCB/SHT

Headstamps (supplier head mark and specific lenght) optional.

Intermediate sizes are possible.

All dimensions in [mm].
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Annex B
Minimum distances and spacing

Axially loaded screws or threaded rods
Single configuration

a
’
shear force 9 2
. @S e se
| ’%,’-S ’%//S
A cG % %
a,c6
@ ®
B «
@ @
a,5c6
a>5- d
a222,5-d ifa1'32225'd2
asc 2 10-d

Minimum distances and spacing see also 4.2
Minimum timber thickness t =12 - d, see also 4.2

S = centroid of the part of the screw or threaded rod in the timber
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Axially loaded screws or threaded rods
Crosswise configuration

a
: T --I‘:‘s £ o
shear force 2 & 2, &
— o S e S S S e &S
= S\S‘ e S S\g £ S
a 1L.CG = % s N
4,5¢c6
| ® @
f @ @
a5¢cG
a>5-d
a>1,5-d ifa;-a; >25-d
a3’c 2 10 * d
a4,c 2 4 ° d

Minimum distances and spacing see also 4.2
Minimum timber thickness t =12 - d, see also 4.2

S = centroid of the part of the screw or threaded rod in the timber
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Axially or laterally loaded screws or threaded rods in the plane or edge surface of
cross laminated timber

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

Note. Drawing is copyright Rotho Blaas

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

Note. Drawing is copyright Rotho Blaas

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

ai as; asc a sy Qe
Plane surface (see Figure 1) 4-d 6-d 6-d 2,5-d 6-d 2,5-d
Edge surface (see Figure 2) 10-d 12-d 7-d 4-d 6-d 3-d
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Annex C
Compression reinforcement

Reinforced end-bearings Reinforced centre-bearings
1 i
Load distribution Load distribution
_ Ly \ —_ b
i [ E I
s |G s
I | I i ] ]
A A A A
;/
Section A-A Section A-A
a; ) cg fay
8,06 4506
r @ @ @ @ @ @ :
B o B o
L e e e L e e e
45 c6 A5c6

< =grain direction

H component height [mm)]
B bearing width [mm]
Leg point side penetration length [mm]

Les2 effective distribution length in the plane of the fastener tips [mm]
=2 Les+ (ng - 1) - a; for centre-bearings
=/ler+ (no - 1) - a1 + min ({ef; a1 ) for end-bearings
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Annex D
Thermal insulation material on top of rafters or facades

Rotho Blaas screws with an outer thread diameter of at least 6 mm may also be used for the fixing of
thermal insulation on top of rafters.

The thickness of the insulation shall not exceed 400 mm. The rafter insulation must be placed on top of
solid timber or glued laminated timber rafters and be fixed by battens arranged parallel to the rafters or
by wood-based panels on top of the insulation layer. The insulation of vertical facades is also covered
by the rules given here.

Screws must be screwed in the rafter through the battens or panels and the insulation without pre-drilling
in one sequence.

The angle a between the screw axis and the grain direction of the rafter should be between 30° and 90°.
The rafter consists of solid timber (softwood) according to EN 338 or EN 14081, glued laminated timber
according to EN 14081, cross-laminated timber, or laminated veneer lumber according to EN 14374 or

to ETA or similar glued members according to ETA.

The battens must be from solid timber (softwood) according to EN 338:2003-04. The minimum thickness
t and the minimum width b of the battens is given as follows:

Screws d < 8 mm: bmin = 50 mm tmin = 30 mm
Screws 9 <d < 10 mm: bmin = 60 mm tmin = 40 mm
Screws d =11 mm: Bmin = 80 mm tmin = 60 mm
Screws d = 12 mm: bmin = 100 mm tmin = 80 mm

The insulation must comply with a European Technical Specification.

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, respec-
tively, shall be considered in design. Additional screws perpendicular to the grain of the rafter (angle o

=90°) may be arranged if necessary.

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

The system of rafter, thermal insulation material on top of rafter and battens parallel to the rafter may

be considered as a beam on elastic foundation. The batten represents the beam, and the thermal insula-

tion material on top of the rafter the elastic foundation. The minimum compression stress of the ther-

mal insulation material at 10 % deformation, measured according to EN 826 (1), shall be 6(19%) = 0,05
N/mm?. The batten is loaded perpendicular to the axis by point loads Fy. Further point loads F; are from

the shear load of the roof due to dead and snow load, which are transferred from the screw heads into
the battens.

(SN I

Rafter
Roof boards
Vapour barrier
Thermal insulation
Batten

Rotho Blaas screw

Oyl ik b

_ axis
wind batten

top edge rafter

compression in
thermal insulation

screw axis
tensile force F,

concentrated ] )
compression load in o = angle between screw axis and rafter axis

3 = roof pitch
es = screws distance
lef = penetration length in the rafter

thermal insulation

(1) EN 826:1996 Thermal insulating products for building applications - Determination
compression behaviour

of
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Design of the battens

The bending stresses are calculated as:

M= (Fb +Fs)'£char
4
where
4-EIl
lenar =characteristic length 7, = 4
Wep * K
EI = bending stiffness of the batten

K = coefficient of subgrade
wer = effective width of the thermal insulation material

F, = point loads perpendicular to the battens

Fs = point loads perpendicular to the battens, load application in the area of the screw heads
The coefficient of subgrade K may be calculated from the modulus of elasticity Enr and the thickness ti
of the thermal insulation material if the effective width wer of the thermal insulation material under com-
pression is known. Due to the load extension in the thermal insulation material the effective width wer is

greater than the width of the batten or rafter, respectively. For further calculations, the effective width
wer of the thermal insulation material may be determined according to:

Wy =W+t /2

where
w = minimum width of the batten or rafter, respectively
tur = thickness of the thermal insulation material
K= h
te

The following condition shall be satisfied:
cYm,d _ Md
f Ww-f

m,d m,d

<1

For the calculation of the section modulus W the net cross section has to be considered.
The shear stresses shall be calculated according to:
(F, +E)
2
The following condition shall be satisfied:
1, L5V,
Ty AT,

V=

For the calculation of the cross section area the net cross section has to be considered.

Design of the thermal insulation material
The compressive stresses in the thermal insulation material shall be calculated according to:
oo L5-F +F
2- fchar "W

The design value of the compressive stress shall not be greater than 110 % of the compressive stress at
10 % deformation calculated according to EN 826.
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Design of the screws

The screws are loaded predominantly axially. The axial tension force in the screw may be calculated
from the shear loads of the roof Rs:

Ry
cosal

Ty =

The load-carrying capacity of axially loaded screws is the minimum design value of the axial withdrawal
capacity of the threaded part of the screw, the head pull-through capacity of the screw and the tensile
capacity of the screw.

In order to limit the deformation of the screw head for thermal insulation material thicknesses over
200 mm or with compressive strength below 0,12 N/mm?, respectively, the axial withdrawal capacity of
the screws shall be reduced by the factors k; and k»:

- for “HBS”, “HBSP”, “TBS”, “KKF”, “SCI” screws with partial thread:

0.8 0.8
k. -f .-d-¢.-k -k
Fax,a,Rd = min > e d ] 2 : (p_kJ ;fhead,d ' d}21 : [p_k] ;ftens,d
kB pa pa

- for “DGZ”, “VGS”, “GWZ”, “GWS”, “VGZ” screws with full thread or double thread:

08
kax 'fax,d 'd'gef 'kl 'k2 (p_kj
kB Pa

F,__ . =min Kk -f ..dl. -k-k 08
ax, o, 2, rax “ax,d ef,b 1 2 pk
InaX {fhead,d M dh ’ k o —2
B Pa
ftens,d
where:
Faxad design value of the load-carrying capacity of axially loaded screws [N]
faxd design value of the axial withdrawal parameter of the threaded part of the screw in the
rafter or batten [N/mm?]
d outer thread diameter of the screw [mm]
Lof point side penetration length of the threaded part of the screw in the rafter, lef> 40 mm
[mm]
Lep length of the threaded part in the batten including the head for tensile force [mm]
Pk characteristic density of the wood-based member [kg/m?]
Pa associated density [kg/m?]
fhead,d design value of the head pull-through parameter of the screw [N/mm?]
dn head diameter [mm]
fiens.d design value of the tensile capacity of the screw [N]
ki min {1; 200/tu}
kz min {1;010%/0,12}
tHI thickness of the thermal insulation material [mm]
G 10% compressive stress of the thermal insulation material under 10 % deformation [N/mm?]

If k; and k; are considered, the deflection of the battens does not need to be considered. Alternatively to
the battens, panels with a minimum thickness of 20 mm from plywood according to EN 636 or an ETA
or national provisions that apply at the installation site, particle board according to EN 312 or an ETA or
national provisions that apply at the installation site, oriented strand board according to EN 300 or an
ETA or national provisions that apply at the installation site and solid wood panels according to EN
13353 or an ETA or national provisions that apply at the installation site or cross laminated timber ac-
cording to an ETA may be used.
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Thermal insulation on rafters with alternatively inclined “DGZ”, “GWZ”, “GWS”, “VGZ” or
“VGS” screws

90°- @, = 0° to 60°
o 90° g =0° to 60°

Rafter

Roof boards

Vapour barrier

Thermal insulation

Batten

Rotho Blaas screw loaded in compression
Rotho Blaas screw loaded in tension

peall =l Ul e -

Mechanical model

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

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

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

The batten is considered as a continuous beam with a constant span / = A + B.
The compressive screws constitute the supports of the continuous beam while the tensile screws
transfer concentrated loads perpendicular to the batten axis.

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

sin(o, +a,)

. -sina, +q, -cosa
Compressive screw: F. s =(A+B)- (— du 279 = J

Counter bat-
ten
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Tensile screw: F gg =(A+B)- Au 'SIP 4L e
’ sin(o, +a,)

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

-sinq, -sinol, —q, -Cosa, - Sin ol
Fys pa = (A+B):- qu 1S q. 1 2
sin(o, +0.,)

where:

qu constant line load parallel to batten

qL constant line load perpendicular to batten

o angle between compressive screw axis and grain direction
o angle between tensile screw axis and grain direction

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

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

Screws loaded in tension:

0.8 0.8
k. -f .-d-/ k. -f .-d-/
Fax wRd = min ax —ax,d ef,b . (pb,k j : ax ax,d ef,r . (pr,k ] ;ftens d
” k Pa k Pa ’

i i

Screws loaded in compression:

Fax,a,Rd = min

2

0.8 0.8
kax 'fax,d 'dlzef,b '(pb,kJ ,kax 'fax,d 'd'Eef,r (pr_,kJ ,Kc 'Npl,k

kB Pa kB Pa Tmi
where:

Faxard design value of the load-carrying capacity of the screw [N]

faxd design value of the axial withdrawal parameter of the threaded part of the screw in the
rafter or batten [N/mm?]

d outer thread diameter of the screw [mm)]

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

Legy penetration length of the threaded part of the screw in the rafter, ler > 40 mm [mm]

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

Prk characteristic density of the rafter [kg/m?]

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

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

M1, YM2 partial factor according to EN 1993 or to the particular national annex
Ke * Npix  buckling capacity of the screw [N]



Page 63 of 68 of European Technical Assessment no. ETA-11/0030, issued on

Buckling capacity of the screw

Free “DGZ* “GWZ”, “GWS”, “VGZ” or “VGS”
Screw 7 mm 9 mm 7 mm 9 mm 11 mm
length
[mil] Ke * Npl,k [kN] Ke* Npl’k [kN] Ke Npl,k [kN] Ke Npl,k [kN] Ke Npl,k [kN]
<100 3,52 9,23 2,57 6,49 9,75

120 2,68 7,15 1,95 4,99 7,57

140 2,10 5,68 1,53 3,95 6,02

160 1,70 4,61 1,23 3,19 4,89

180 1,40 3,82 1,01 2,63 4,05

200 1,17 3,21 0,84 2,22 3,40

220 0,99 2,74 0,71 1,88 2,91

240 0,85 2,36 0,61 1,62 2,50

260 0,74 2,05 0,53 1,41 2,18

280 0,65 1,80 0,47 1,23 1,91

300 0,57 1,59 0,41 1,09 1,69

320 1,42 0,97 1,51

340 1,27 0,87 1,35

360 1,15 0,79 1,22

380 1,04 0,71 1,10

400 0,95 0,65 1,01

420 0,92

440 0,84

460 0,78

where

free screw length =ty / sin o0 [mm)]

(o =0 or ap)
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Annex E
Shear reinforcement

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

f, 4k

v,
MNu

Where: 14 is the design shear stress disregarding the reinforcement [N/mm?];
fua is the design shear strength [N/mm?];

k, =1-0,46-G494 —0,052-65 4

o904 is the design stress perpendicular to the grain (negative value for compression)

T

;<

[N/mm?];
Fax d
Cgp g =—F/———
P2 a,
F - ﬁ'(l—nn)'Vd el
ax,d h
G b
nH = 1
G-b+ p
2.2 _—
(n-d-h-k&lx EASJ
V4 is the design shear force [N];
G is the shear modulus of the timber member, G = 650 N/mm?,
b is the width of the timber member in mm,
d is the outer thread diameter in mm,
h is the depth of the timber member in mm,
Kax is the connection stiffness between screw or rod and timber member in N/mm?,
kax = 5 N/mm? for Rotho Blaas RTR rods d = 16 mm,
kax = 12,5 N/mm? for Rotho Blaas VGZ screws d = 9 mm,
aj is the spacing parallel to the grain of the screws or rods arranged in one row in mm,
EAs  is the axial stiffness of one rod or screw [N],
E-n-d}
EAq =— 1 2165.000 d?
d is the inner thread diameter of the rod or screw in mm.

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

Faxra  Minimum of the design values of the withdrawal capacity and the tensile capacity of
the reinforcing rods or screws [N]. The effective penetration length is 50 % of the
threaded length.

A minimum of four screws or rods in a row are required in each reinforced area. Outside reinforced areas
(shaded area in Figure E.1) the shear design shall fulfil the conditions for unreinforced members.

D\

Figure E.1: Timber member with shear reinforcement; shaded areas: reinforced areas
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Annex F
Tensile reinforcement perpendicular to grain

Timber members loaded by a connection force perpendicular to the grain

Unless specified otherwise in national provisions that apply at the installation site, the axial capacity of
a reinforcement of a timber member loaded by a connection force perpendicular to the grain shall fulfil
the following condition:

[1—3-(12 +2-0,3i|-F90’d <

Fax,Rd

Where

Fooq Design value of the force component perpendicular to the grain in N,

o =a/h

h = member depth in mm

Faxra Minimum of the design values of the withdrawal capacity and the tensile capacity of the reinforc-

ing screws or threaded rods where /r is the smaller value of the penetration depth below or above
the potential crack in N

A
h| | dr ,_'T.-' A E—
‘ ]1:1 hi h: . ¢ o o 0 ‘
H
. * & & @
* o & @ a
R E
A B
' Fgo l‘.l)ni'rz |:90f2
A potential crack
L. &
‘ eft, | ‘
~ o 00
R o
. | **ee | a
efc Z &4 i
A

F(}O
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Notched beam supports

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

13-V [3:(1-0) =2+(1-a) |

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

Faxra Minimum of the design values of the withdrawal capacity and the tensile capacity of the reinforc-

ing screws or threaded rods where /r is the smaller value of the penetration depth below or above
the potential crack in N

potential crack A

hu hu

H-he H-he
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Beams with holes

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

F +F
t,V.d t,M,d Sl

Fax ,Rd

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

V,-h h2
Fiva= d d'{j_ d:|

4-h h?
Va4  Design value of the member shear force at the hole end in N,
h = member depth in mm
hg = hole depth for rectangular holes in mm
hq =70 % of hole diameter for circular holes in mm

Fima  Design value of the force perpendicular to the grain due to bending moment in N:

F 1 4=0,008 My
M, h.

Mgy  Design value of the member bending moment at the hole end in Nm,

h, =min (hy ; hn) for rectangular holes in mm

h, =min (hy ; hyy) + 0,15-hg for circular holes in mm

Faxrd Minimum of the design values of the withdrawal capacity and the tensile capacity of the reinforc-
ing screws or threaded rods where /¢ is the smaller value of the penetration depth below or above
the potential crack in N.

potential crack potential crack

hro

H h,

C

hr
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Annex G
Definition of angles in LVL

Note. Drawing is copyright Rotho Blaas

1. LVL’s wide side
2. LVL’s narrow side
3. LVL’s face side (lateral side consisting primarily of end grain)

€: angle between load and grain direction (0° < & < 90°)
a: angle between screw axis and grain direction
B: angle between screw axis and the LVL’s wide side (0° < <90°)



