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The Eurapean Technical Assessment is issued by the Technical Assessment Body in its official language.
Translations of this European Technical Assessment in other languages shall fully comespond to the
original issued docurment and shall be identified as such.

Communrication of this European Technical Assessment including transmission by slechonic means,
shall be in fuil. However, partial reproduction may anly be made with the writien consent of the issuing
Technical Assesament Body. Any partial reproduction shall be identified as such,

This European Technical Assessment may be withdrawn by the issuing Technical Assessment Body, in
particular pursuant to information by the Commission in accordance with Article 25(3) of Regulation
fEL} Mo 3052011,
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Specific Part
1 Technical description of the product

WKCP, WKPP, WKCS, WKPS, WKLC, WKSS, WKFC and WKFS screws are self-tapping
screws made from special carbon steel The screws have an anti-friction coating. The outer
thread diameter is not less than 5 mm and not greater than 10 mm. The overall length of the
sorew 15 ranging from 30 mm to 400 mm (nominal dimension). Further dimensions are shown in
Annex 5.

2 Specification of the Intended use in accordance with the applicable Eurppean
Assessment Document

The performances given in Section 3 are only valid if the KLIMAS screws are used in
compliance with the specifications and conditions given in Annex 1 and 2.

Durability is only ensured if the specifications of intended use according to Annex 1 and 2 are
taken into account.

The verifications and assessment methods on which this European Technical Assessment is
tased lead o the assumption of a working life of the screws of at least 50 years. The indications
given on the working life cannot be interpreted as a guarantee given by the produser, but are to
ke regarded only as a8 maans for choosing the right products in relation to the sxpectad
sconomically reasonable working life of the works.

3 Performance of the product and references to the methods used for its assessment
3.1 Mechanlcal resistance and stability (BWR 1)
Essential characteristic Performance
Dimensions | see Annex 5 ;
Characteristic yield moment See Annex 2 .
Bending angle See Annex 2
Characteristic withdrawal parameter See Annex 2.
| Characteristic head pull-through parameter . See Anhex 2
Characteristic tensile strength | See Annex 2
: Characteristic yield strength See Annex 2
Characteristic torsional strength See Annex 2
i. Insertion moment See Annex 2
Spacing, end and edge distances of the screws and | See Annex 2
minimur thickness of the wood based matetial

| Slip modulus for mainly axially loaded screws See Annex 2

3.2 Safety in case of fire (BWR 2)

Essential characteristic | Performance

Eacﬁnn to fire Class A1

3.3 Safety and accessibillty In use (BWR 4)
Same as BYWR 1

ZEI0218 506 2-6521 5
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4 Asseasment and verification of constancy of performance (AVCP) system applied, with
reference to lts legal base

In accordance with EAD Na. 130118-00-0603, the applicable Eurapean |egal act is: 971 76/EC.
The system to be applied is: 3

5 Technical details necessary for the implementatlon of the AVCP system, as provided for
in the applicable EAD

Technical detaifs necessary for the implementation of the AVCF systam are (ald down In the
control plan deposited with Deutsches Institut fir Bautechnik,

Izssued in Bedin on 17 January 2019 by Deutsches Institut fir Baotechnik

BD Dipl-Ing. Andreas Kummerow heglaubigl:
Head of Department Crawitt

FE303.18 B.0A.3-AgzMa
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Annex 1 Specifications of intended use

Al Use of the KLIMAS screws only for:

— Static and quasi-static loads
A2
The screws are used for connections in load bearing timber structures between wood-based members or
betweaen those members and steel members:

- Salid timber {softwood) accarding to EN 14081-1°,

- Glued laminated timber (softwood) according to EN 140807,

— Laminated venear lumber LVL made of softwood according to EM 14374° arrangement of the screws only
perpendicular to the plane of the veneers,

— Glued solid timber according to EN 14080 or national provisions that apply at the instaflation site,

— Cmss-laminated timber made from softwood according to Eurcpean Technical Assessments or national
pravisions that apply at the installation site.

The screws may be used for connecting the following wood-based panels {o the timber members mentioned
abire!

— Plywood ascording to EN 638° and EN 13986°,

— Oriented Strand Board, OSB according to EN 300° and EN 139886,

— Particieboard aceording to EN 3127 and EN 13886,

— Fibreboards acoording to EM £22-2% EN 623-3° and EN 13986,

— Cement-bonded particle boards according 1o EN §34-2" and EN 13986,
— Solid-wood panels accarding to EN 13353™ and EN 13986,
Wood-based parngls shall anly be arranged on the side of the screw head.

KLIMAS screws with an outer thread diameter of at least 6 mm may be used for the fixing of thermal insufation
miatérial on top of rafters or on wood-based members in vertical fagades.

WEKFC and WKFS screws may be used for reinforcing of timber structures perpendicular to the grain.

Base materials

-

EM 140811 2005+A1:2011

Timber structures — Strength gradad stuctural imber with rectangular cross section = Part 1:
General reguirerments

2 Eh 1408002013 Timber structures - Glued laminatad limber ard glued solid timber - Requirements
i EN 14574:2004 Timber structuras - Shuctural lminated venser Jumber - Reguirameants
EM 636 2012+81:2015 Phywood - Specifications
s EN 13E536:2004+81:2015 Weood-based pangls for use in construction - Charactaristics, evaluation of conformity and
marking
€ EN 300: 2006 Orented strand boards (OS5B) — Definition, classification and specifications
T EN 312:2010 Particleboards - Spacifications
: EM G22-2 2004 Fibreboards — Speciflsations — Patt 2; Requirgmends for hardboaards
EM §27-3:2004 Fibreboards - Specifications - Part 32 Reguirements for medium boards
° EN 63522007 Cement-bonded paticleboards = Specifications « Part 22 Requirements for OFC bonded

#

EM 13358372008+41:2011

particleboards for use in dry. homid and extarnal condiions
Salid wood panels (SWP) = Requitements

I KLIMAS screws

: Specification of intended uze

Annex 1

Z83211 18

.05 008528
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A13 Use Conditions {environmental conditions)

The corrosion protection of the KLIMAS screws is specified in Annex A.2.6. With regard to the use and the
environmental conditions the national provisions of the place of installation apply.

Al4d installation provisions

EN 1995-1-1" in conjunction with the respective national annex applies for the instaliation.

The screws shall be driven into softwood without pre-drilling or after pre-drilling with a diameter not larger than
the inner thread diameter for the length of the threaded part and with & maximum of the smooth shank diameter
for the length of the smooth shank,

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

A minimum of two screws shall be used for connections in load bearing timber structures. This does nat apply
for special situations specified in National Annexes to EN 1995-1-1.

If the scrows with an outer thread diameter d = 8 mm are driven into the wood-based member without pre-
drilling, the structural solid or glued laminated timber, laminated veneer lumber and similar glued members shall
be from spruce, pine or fir.

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

By fastening screws in wood-based members the head of the serews shall be flush with the surface of the wood-
based member. A deeper countersink is not allowed. For wafer head and WKLC head the head part remains
unconsiderad.

Screws may be used with appropriate washers according to Annex 5. After inserting the screw the washers shall
touch the surface of the wood-based member completely

12 EM 1995-1-1:2004+A1,2008+A2:2014 Eurocode 5: Design of timber structures — Part 1-1; General - Common rules and rulas for
buldings

' PELIMAS SCrews |

Annex 1 |

Installation provisigns

28521118 EQ8.03-59312
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Annex 2 Characteristic load-bearing capacity values
Table A2 1 Characteristic lnad-bearing capacities of KLIMAS scraws
Outer thread diameter [mm] | 5.0 60 | 80 | 100
Characteristic yiefd moment
10 43
My [Nm] ’ adllll
Characteristic tensile strength 10 13 26 385
f1£|n5,k IkN] B -
Characleristic torsional strength 7 10 o7 45
fwlk_[Nm] . ) o t

A2A General

All KLIMAS screws achieve a bending angle o of at least 45/4”7 + 20, where d is the outer thread diameter of

the screws.

The minimurm penetration length of the threaded part of the screw iw shall be

it = ‘?'d {2.1)
SN

wherg

T angle between screw axis and grain direction

d auter thread diameter of the screw.

The outer thread diameter of serews inserted in cross-laminated timber shall be at least & mm. The inner thread
diameter d; of the screws shall be greater than the maximal width of the gaps in the layer of cross laminated
timber,

A2 Laterally loaded screws
A4.2.21 General

The outer thread diameter d shall be used as effective diameter of the screw according to EN 1995-1-1,

The embedding strength for the screws in wood-based members or in wood-based panels shall be taken from
EN 1295-1-1 gr from natiohal provisions that apply at the installation site.

A2.2.2 Cross lamlnated timber

The embedding strength for screws arranged in the edge surfaces parallel to the plane of cross laminated timber
may be assumed according to equation (2.2} independent of the angls betwesn screw axis and grain direction,

157 = o 5 907
frg = 20 472 in Nimm? {2.2)

untess otherwise specified in the teshnical specification of the cross laminated timber.

Where d is the outer thread diameter of the screws in mm.

Equation (2.2} is only valid for softwood layers. The provisions in the European Technical Assessment or in
national provisions of the cross laminated timber apply.

The embedding strength for screws in the wide face of cross laminated timber should be assumed as for solig
timber based on the characteristic density of the cuter layer. If relevant, the angle between force and grain

direction of the outer tayer shall 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

| KLIMAS screws

I . Annex 2
Characteristic load-bearing capacity values |

ZB3211.18 8.08.03-56218
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A23  Axlally loaded screws
A.2.3.1 Axial slip modulus

The axiai slip modulus K. of the threaded part of & screw for the serviceability limit state per side shall be taken
independent of angle o to the grain as;

Koy = 25 - Iqr. -d [MAmmy]
(2.3}
where
d ouier thread diameter of the screw [mm]
I penetration length of the threaded part of the screw in the wood-based member [mm].

A.23.2 Axlal withdrawal capacity

The characteristic withdrawal capacity in solid timber, glued laminated timber, cross iaminated timber or
iaminated veneer lumber members {softwooed) at an angle of 30° = i < 80° to the grain shall be calculated as;

gy Y2
Fﬂ.t',r:;.Rk = Mgy kg - .IFa.r.k o - EE!J" i (ﬁ

f2.4)
where
Fos ek Characteristic withdrawal capacity of a screw group at an angle « to the grain [N)
Pl Effective number of screws according to EN 1995-1-1, clause 8.7.2 (8)
Ko Factor, taking inte account the angle o betwaen screw axis and grain direction
ke = 1.0 for 45° =a = 890°

Koy =0.3+ “:5':‘ for 30° £ ¢ < 45°

{2.5)
| Charactenstic withdrawal parameter at an angle « = 90° based on a characteristic density of the
wood-based member pg of 350 kgfm?
fak = 13 Nimm? ford =5mm
faer = 12 Nfmm? forEmms=d=8 mm
feep = 11 Mfmm® for d =10 rmrm

The characteristic withdrawal parameter for LVL shall be assumed as given in the technical
specification of the LVL af the installation site.

The characteristic withdrawal parameter is also valid for softwood layers of cross-laminated timber.
lef penetration length of the threaded part of the screw in the wood-based member [rmm]
[ Characteristic density of the wood-based member, for LWL p, £ 500 kgim®,

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

KLIMAS screws

Characteristic values of the load-cartying capacities Annex 2 |

£E2211.18 2.00.53.69218
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A.2.3.2 Head pull-through capacity

The characteristic valus of the head pull-through parameter for KLIMAS screws for a characteristic density of
3580 kg/m* of the softwood-based member and for wood-based panel like

- Plywood according to EN 636 and EN 13386

- Criented Strand Board, ©SB according to EN 300 and EN 13985

- Paricleboard according to EN 312 and EN 13988

- Fibreboards according to EN §22-2, EN 822-3 and EN 13986

- Cemeani-bonded particle boards according to EN 834-2 and EN 13585,

- Solid-weod panels according to EN 13353 and EN 13986

with a thickness of more than 20 mm is

fm,jk = 9.4 Nfmm?*®,

For wood-based panels a maximum characteristic density of 380 kg/m?® and for LVL a maximum characteristic
density of 50¢ kgfm?® shall be used in equation {8.40b) of EN 1995-1-1.

The head diameter d, shall bs greater than 1,8-d,, where d, i3 the smoath shank or the wire diameter, Otherwise
is the charagteristic valus of the head pull-through parameter fiegqx = 0.

For wood based panels with a thickness 12 mm = t £ 20 mm the characteristic value of the head pull-through
parameter for KLIMAS screws is:

fheaax = 8 N/mm?

For wood based panels with a thickness of less than 12 mm the characteristic head pull<$hrough capacity for
KLIMAS screws shall be based on a characteristic valug of the head pull-through parameter of 8 Nfmm2, and
lirited to 400 N complying with the minimum thickness of the wood based panels of 1.2-d, with d as outer thread
dlameter and the valuss in Table A 2 2.

Tahls A.2.2 Minimum thlckness of wood based panals

Wood based panel Minirmum thickness [mm] |
' Plywood - 6

Fibrehoards {hardhc-;ards and medium boards) | 5

Orignted Strand Boards, O3B _ 8

Particleboards I 8 |
I Cement-bondad paticle board : B ‘
| Salid wood Pansls | 12 )

In stesl-ta-timber connections the head puli-through capacity is not goveming.

KLIMAS screws

. v An
Characteristic values of the load-carrying capacities nex 2

£83211.18 £.06.03-6821 &
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A.2.3.4 Compressive capaclty of KLIMAS screws

The design axial capacity Frs of WKFS and WKFC screws embedded in sofid timber, glued solid timber or
glued laminated imher made from softwood with an angle between screw axis and grain direction of

30° = @ = 80° fs the minimum of the axial resistance against pushing-in and the buckling resistance of the screw.

Fixne = min {kax Faxa Lo Ko Npl.d} {2.6)
Ko Factor, taking into account the angle o between screw axis and grain direction
sccording to clause A2.3.2
T design value of the axial withdrawal capacity of the threaded part of the scraw
[NfmimeE]
d auter thread diameter of the screw [mim]
ls penetration length of the threaded part of the screw in the timber mermber [mm)
Ke =1 for ik £0,2 (2.7}
1 —
K= for Ay =02
7 ' {2.8)
K+ k2 - A
=32
k=0,5- ~1+ﬂ,49-(ik —02)+ ;ﬂ (2.8}
i = Npik
and a relative slendemess ratio g = _|— {2.10)
Kilk
where:
Moy  characteristle plastic normel force related to the net cross-section of the inner thread diameter:
2
Nos =7~ 5Lty @11)
ok characteristic yield strength, f,, = 1000 N/imm? for WKFS and WKFC screws
d, inner thread diameter of the screw [mm]
Notk
Ny =—— (2.12)
P4

Forq partial factor according to EN 1893-1-1 in conjunction with the particular national annex
characterisiic ideal elastic buckling load:
Nw  =yenEs-lg [N (2.13)
elastic foundation of the screw;

90° +

Ch = {019+ 0.012 -d)- py (1—30——] {Nfmm?] {2.14)

P characteristic density of the wood-based member [kgim?),

o angle between screw axis and grain direction, 30° = o = 90°
medulus of elasticity;

E; = 210.000 Nfmm?2

second moment of drea;

4
'.lr-ll:l1

G4

[mm] (2.15)

ls

KLIMAS screws

: - Annex 2
Lompressive capacity

ZE3211.18 B.06.05-662M13
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Az2d 8pacing, end and edge distances of the screwa and minimum thickness of the wood baged
material

A.2.4.1 Laterally and/or axlally loaded screws

Scraws In pre-drilled holes

For KLIMAS screws in pre-drilled holes the minimum spacings, end and edge distances are given in
EM 1995-1-1, clause 8.3.1.2 and Tabls 8.2 as for nails in pre-drilled holes. Here, the outer thread diameter d
shall be considersd.

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

Screws In non pre-drifled holes

For KLIMAS screws minimum spacing and distances are given in EN 1985-1-1, clause 8.3.1.2 and Table 8.2 as
far nails in non-predrilled hales, Here, the outar thread diameter d ghall be considered.

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 paraflel to the grain and the end distance Is at least 25-d.

For KLIMAS screws in non-predrilled sofiwood members the minimum member thickness defined in
EN 1295-1-1, clause 8.3.1.2 &s for nails in non-predrilled holss is valid.

A.2.4.2 Ondy axially loaded screws

For KLIMAS screws the minimum spacings, end and edge distances are given in EN 1895-1-1, clause 8§.3.1.2
and Table 8 2 as for nails in nen-predrllad holes and clasuse 8.7.2, Table 8.5,

A.2.4.3 Cross laminated timber

The minimum requirements for spacing, end and edge distances of screws in the plans or edge surfaces of
cross laminated timber are summarised in Table A.2.3. The definition of spacing, end and sdge distance Is
shown in Figure A.2.1 and Figure A.2.2. The minimum spacing, end and edge distances in the edge surfaces
are indepsndent of the angle between screw axls and grain direction. They may be used based on the following

conditions:

*  Minimum thickness of cross laminated timber: 10 - d

*  Minimum penetration depth in the edge surface: 10 d

Unless a detailed verification is carried out the tensile stresses psrpandicular to the grain shall be transferred by
reinforcing scraws for load compenents perpendicular to the plane surface.

Tahle A23 Minimum spacing, end and edge distances of screws in the plane or edge surfaces of cross
laminated timber

; a4 | Hay S3z B Y ! a,.:
Plane surface (see Figure A2.1) | 4.4 | 6.d | Bd | 25-d 6.d | 25.d
Edge surface (see Figure A.2.2) | 10 d 12.d Td | 4-d 6-¢ | 3-d
KLIMAS screws
Annex 2

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

ZOE211.148

B.OG.05-502&



Pags 12 of European Technlcal Azsssaament
ETA-18/0817 of 17 January 2019

English transtation prepared by [HET

Figure A.2.1

Drautsches
Institut

fiir
Bautechnik

Figure A.2.2  Definition of spacing, end and edge distances in the edge surface of the crass laminated timber.
For screws in the edge surface, a; anhd a3 are parallel to the CLT plane fage, a; and a,
perpendicular to CLT plans facs.

A.25 Insertion moment

The ratio between the characteristic torsional strangth fi-x and the mean value of insertion momeant Rig:mean
fulfills the requirement for all seraws,

A28  Durabllity against corrosion

The screws and washers may have the coalings according to Table A 2.4,

Table A 2.4 Coatings of the KLIMAS screws

Coating Minimum thickness of the coating [lum]
Electrogahvanised g
Nen-elgctrolytically applied zing flake coating 8
KLIMAS screws
i ) ) o : Annex 2
Spacing, end and edge distances of the screws and minimum thickness of the wood based
raterial
6581114 &.08.03-82218
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ANNEX 3 Compression reinforcement perpendlcular to the graln

A3 General

WKFS and WKFC screws may be used for comprassion reinforcement perpendicular to the grain. The
provisions are valid for reinfarcing timber members made from solid timber, glued solid timber or glued
laminated timber made from softwoaod,

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

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

Compressive reinforcing screws for wood-based panels and timber members made of hardwood are not
covered by this European Technical Assessment,

AlZ2  Deslgn

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

The design resistance of a reinforced contact area is;
koo ‘B legq * fogoa®n - minfRa, 4 %, - Npl,d}
Rgnld = min (3'1}
B ly2 - fopod
whers:
kegn  Faramster according to EN 1995-1-1, clauss 8.1.5
B Bearing width [mm]
leg 1 Effective contact length according to EN 1885-1-1, clause 6.1.5 [mm)

feena  Design comprezsive strength perpendicular to the grain [N/mm?]

n Mumber of reinforsing serews, n= ng - Ny

My Number of reinforcing screws amanged in a row parallsl to the grain

MNao Mumber of reinforcing screws arranged in a row perpendicular to the grain

Ras  =faa-d e [N] (3.2)
fana design valus of the axial withdrawal capacity of the threaded part of the screw [Nfmm?)

d outer thread diameter of the screw [mm]

%o according to annex A2.3.4,

Mag  according to annex A2.3.4 [N]

bt 2 Effective contect length in the plane of the screw tips (see Figure 3.1 [mm)
btz = {lor + {Ng - 1) - &1 + Min(lar ; &84¢)} for end supports (see Figure 3.1 laft)
btz ={2 - lor + {ng - 1} - a4} for Intermediate supports (see Figurs 3.1 right)

Fat Penetration length of the threaded part of the screw in the timber member [mm]

= Spacing 8, in & plane parallel to grain, see chapter A.2.4.2 [mm)]

2o End distance of the centre of gravity of the threaded part in the timbar member, ses chapter 4.2 4.2
[min]

| KLIMAS screws

p— = > - Annex 3
Comprassion reinforcament perpendicular to the grain

IEX211.18 B.00.03-5021 &
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Figure A.3.1  Reinforced end support {left) and reinforced intermediate support {right)

FLIMAS SCrEWS o

Compression reinforcement perpendicular to the grain

Annex 3

2332118
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ANNEX 4 Fastening of thermal insulation material on top of rafters

A4 General
KLIMAS screws with an outer thread diameter of at least 8 mm may be usad for the fixing of thermal insulation
matsrial on tlop of rafters.

The thickness of the thermal insulation material may be up to 300 mm. The thermal insulation material ghall be
applicable as insujation on top of rafiers according to national provisions that apply at the installation site.

The battens have to be from solid timber according to EN 338/ EN 14081-1. The minimum thickness t and the
minimum width b of the battens are given in Table A4.1:

Tahle A 4.1 Minimum thickness and minimum width of the battans

Outer thread Minimum thickness | Minimum width b ]
dlametar [mm] t [mm] fmm]
I 6 and § I 30 50
| 10 40 &0

Tha mintmum width of the rafters is 60 mm.

The spacing between screws ey shall be not mere than 1.75 m.

Friction forces shall nat 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, respectively, shall be

cansidered for design. Screws perpendicular to the grain of the rafter {angle o =20 °) may be arranged if
hecessary.

A4.2  Parallel inclined screws and thermal Inaulatlon materlal In compression

A.A4.2.1 Mechanical modsl

The system of rafter, thermal insulation material on top of rafter and counter battens parallel ko the rafter may be
considered as a bheam on elastic foundation. The batten repressnts the keam, and the thermal Insulation
material on top of the rafter the elastic foundation. The minimum compression stress of the thermal insulation
material at 10 % deformation, measured according to EN 826" shall ke Gpaw = 0,05 N/mim? The batten is
Inaded perpendicular to the axis by peint loads Fy transferred by regulary spaced battans, Further point loads F
are caused by the shear loed of the roof due to dead and snow lead, which are fransferred from the screw heads

imty the: counter batiens.,

" ENa28:7012 Thermal ingulating products for building applications - Datermination of comprassion behaviour
KLIMAS screws

: = ) : ) Annex 4
Fastening of thermal insulation material oh tap of rafters

fEd211.14 5.06.023-882/18
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Figure A41  Fastening of the thermal insulation matetial on top of rafters - structural system

| KLIMAS screws

Annex 4

g

Fastening of thermal insulation rmaterial on top of rafters

28521118 8,08 03842118
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x

Figure A 4.2  Point loads F, perpendicular to the battens

B,

il

Figure A4.3  Paint loads F, psrpendicular to the battens, load application In the area of the screw heads

KLIMAS screws

Fastening of thermal insulation material on top of rafiers Annex 4

ZEE211.18 8.08.03-59218
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A.4.2.2 Design of the battens
It's agsumed that the spacing between the counter battens exceeds the charactzristic length .
The characteristic values of the bending stresses are caleulated as:

M = (Fp+ Fsd}'fchar

(4.1

where {423
- 4

lnar = characteristic tength |y, =
cha il W K

El = bending stiffness of the batten

K = meodulus of subgrads reaction

wo = effective width of the thermal insulation material

Frnx = point lnads perpendicular to the battens

Fea = point loads perpendicular to the battens, load application in the arez of the

screw heads

The modulus of subgrade reaction K may be calculated from the modutus of elasticity Ey and the thickness 1, of
the thermal insulation material if the effective width w,r of the thermal insulation material under compression is

known. Due to the load extension in the thermal insulation material the effective width wy; is greatar than the
width of the batten or rafter, respectively. For further caleulations, the sffective width wy of the thermal insulation

matetial may be determined according to:

Wef=W+tH||lr2 [43)
where
w = minimum from width of the batten or rafter, respectively
tn = thickness of the thermal insulation material
Eni
K=—" 4.4
i (4.4}
The following condition shall be satisfied:
Tl My
— T
i Wtng =1 {4.5)
For the calculation of the section modulus W the net cross section shall be considerad.
The characteristic values of the shear stresses shall be calculated according to:
F, +F,
Wi = F,+F.) {4.6)
2
The following condition need to be satisfiad:
T 1.5-%
f_d= reraL {4.7)
v.d “hrd
For the calculation of the cross section area the net cross section shall be considerad,
KLIMAS scraws
- . ; . - Annex 4
Fastening of thermal insutation material on top of rafters |
B.06.03-50204 &

EBE211.18
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A.4.2.3 Design of the thermal insulation material

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

1.5 -Fpk +Fgk
oy = ——
K 2 ehar w

The design value of the compressive stress shall not be greater than 110 % of the compressive strength at 10 %
deformation calculated according to EN 828.

(4.8)

A.424 Design of the screws

The screws are loaded predominantly axial. The characteristic value of the axial tension force in the screw may
ke calculated from the shear loads of the roof R.:

R
—Ee (4.9)
oS o
The lpad-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 pullthrough capacity of the screw and the tensile capacity of the
screw accarding to Annax 2,
In order to limit the deformation of the screw head for thermal insulation material with thickness over 220 mim or
with compressive strength below 0.12 Nfmm®, respectively, the axial withdrawal capacity of the screws shall be
reduced by the factors ky and k.

Tak

For screws with partial thread;

Prk o 2 | Pek . Fiens 14.16)
F =N Koy~ fagn G lr oKy Ky | o | f | = /=
a0 R ax " laxd ef,r ] 4 [350‘] hesd,d h [35'&} Yz
For screws with full thread:
p - 0.8
k.
Kaoe Faxg G dery Ky Ky [;EJ ‘
: 0.8 0e {4.11)
) Prog ) Pek
Farprg =110 -max{km Faxa -9 larn Ky kg [-S_EEJ ) f— -di [ﬁj }
Fiong i
Tz |
where:
Kax Factor, taking into account the angle o hebween sorew axis and grain direction according
o A232
facn design value of the axial withdrawal parameter of the threaded part of the screw [Nimm?]
d outer thread diameter of the screw fnm]
lef b peretration length of the threaded pant of the screw in the batten [mm)
Infr peretration length of the threaded part of the screw in the rafter [mm), | = 40 mm
Prk sharacteristic density of the batten [ka/m?], for LVL the assumed characteristic density

shall hot exceed 500 kg/m®

| KLIMAS screws

| Fastening of thermal insulation matarial on top of rafters : Annex 4

28531118 £.05.03-692M 8
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charactenstic density of the rafter [kg/m?], for LVL the assumed characteristic density
shall not exceed 500 kg/m®

i angle « between screw axis and grain direction, 30° < ¢ < 90°

Pk

| - design valug of the head pull-through parameter of the screw [N/mm?|

d head diameter [rmm]

Frons p characteristic tensfle capacity of the screw aceording bo Annex 2 [N]

otz partial factor according to EN 1993-1-1 in conjunction with the particutar national annex
Ky min {1; 220}

ka min {1; Gyonf0.12}

th thickness of the thermal insulation material [mm]

Glow compressive stress of the thermal insulation material under 10 % deformation [Nfmm?]

If equation {4.10) or {4.11} is fulfilled, the deflection of the battens does not need to be considered when designing
the load-carrying capacity of the screws.

- KLIMAS screws

Fastening of thermal insulation material on top of rafters Ly

£E3211.18 E.06.03-5021 8
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A43  Alternatively Inclined screws and thermal insulation material non in compression

Ad4.31 Mechanical model

Depending on the screw spacing and the arrangement of tensile and compressive scréws with different
inclinations the battens are loaded by significant bending moments, The bending moments are derived based an

the feilowing assumptians:
« The tensile and compressive loads in the screws are determined based on equilibrivm conditions from the
actions parallel and perpendicular to the roof plane. These actions are constant line loads g, and q,).

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

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

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

SiNf80~ — o
Compressive screw: Ny, = (A+B). | - —— S _ ik { 2) (4.12)
COS ey + SiNeey ftana, sinfo, +og} )

Lk - SIN[O07 — o

Tensiie screw: Ny, = (A+B}- “_'”‘ - q*'k, (o i) {4.13)
COS Uy + Sinciy { tan o, sinfcty + )

A B distances of the screws acoarding to Figure A.4.5
T characteristic value of the Ioads parallel to the roof plane
Q. characteristic value of the loads perpendicular to the roof plane
v Angle a; and a; batween screw axis and grain direction, 30° = o, £ 90° 30° 5 0, < 90°

Only screws with full thread shall be used.
The bending momeants in the batten fallow from the constant line load q. and the Inad companents perpendicular to
the batten fram the tensile screws. The span of the continuous beam is (A + B). The characteristic value of the load
component perpendicular to the batten from the tensile screw is:
EIn(P0" — oy ) - sin o
Qi _Qux .'[ 1) 2 4.14)
Ttanog +14/tan i, sinfoey + oo )

Fzak ={A+B) [

A positive value Tor Fzgx means a load towards the rafter, a negative value a load away from the rafter. The system
of the continuous beam is shown in Figure A.4 5.

The batiens fixed on the rafter shall be supported parpendicular to the load-bearing plane.

'_KLIMAS BCrEWSs

Annex 4

Fastening of thermal insulation material on {op of rafters

ZBE211.18 5.0 G2-60211 8
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+.80°%- a1=0" to BO®

Figure A.4.4  Fastening of thermal insulation materizt on top of raftars - structural system far alternatively inclined
SCrews

lF.ts JFzs. les les ] Fas I Fis I Fas

9
| counter batten

Figure A4 5 Conlinuous batten under constant line Inads from actinhs on the roof plana 0, and concentrated
loads from tensile screws Fqg

KLIMAS screws

Fastening of thamal insulation material on top of rafters NS

Z53211.18 8.08.03-582115
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A4.3.2 Design of the screws

The design value of the load-carrying capacity of the screws shall be caleulated according te equation {4 15) and
(4.16).
Screws loaded in tension:

i 0.8 o0&
. Pok ; P.k\r Trensk
Fa:.u.Rd =min kax 'fa:n:.d 'd'lef.h [ﬁ] =Kax fax.d lI:l'lnzf.r [E;GJ -:HITZJ. (4.15)
Screws loaded in comprassion:
Q.8 0.8
s P Pr g -N k
Faxara =Min { Kex fara 9 lots [ﬁ] Ko s G larr [-ﬁ%} : "m’“ J (4.16)
where:
Kex Factor according to Annex A.2.3.2, taking into account the angle o between screw axis and grain
directicn
fax 1 deslgn value of the axlal withdrawal parameter of the threaded part of the screw [Nfmm®]
d puter thread diameter of the screw [mm]
lerp renetration fength of the threaded part of the screw in the batten [mm]
lerr penetration length of the threaded part of the screw in the rafter, Iy 2 40 mm
Pk characteristic density of the batten [kafm?®), for LVL the assumed characteristic density shall not
exceed 500 ko/m?
Pr.k characteristic density of the rafter [ka/m?, for LWL the assumed characteristic density shall not
gxceed 500 kg/m?
o angla oy of up between screw axis and grain direction, 30° = o, = 80°, 30° = o £ 90°
fians characteristic tensile capacity of the screw according to Annex 2 [N]

it Tz partial factor according to EN 1983-1-1 in conjunctian with the particular national Annex
K ' Ny  Buckling capacity of the screw according to table A.4.2 [N]

KLIMAS screws

Annex 4

| Fastening of thernmal insulation materiat on top of rafters

28521118 £.08 03-89318
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Table A4.2 Characteristic huckling capacity of WKFS and WKFC sorews k. Ny in N

Free screw lengthl | Outer thread diameter d [mm]
betwaen batten and ——
rafter | a.0 10.0
| ['_“m] | Lo NPLK [N]
<100 4880 8720
120 ' 3580 6760
140 ; 2820 5360 '
160 | 2280 4350
1 180 ' 1880 | 3600
200 1570 | 3030
220 il 1330 .
240 1150 -
260 | 1000eie kil o
2680 I 870 -
| 300 770 .
' 320 690 i -
KLIWMAS scraws I_ 1
Fastening of thermal insulatiun ratedal on top of rafters Annex 4
B.06.03-09218

Z83211.18



Page 23 of European Technical Assessment Deutsches
ETA-18/0817 of datum Imstitut D I B
fir t
Engiish transfation prepared by DSt Bautechnik
WKCP
P d
o e d
L,.. = }-T
LI = 3
dimm] | 806 | 80" [ 80 | 100
' difmm] | 14,00°%7 | 14,0087 | 20,00 | 25,00*"*"
ds [mm] | 4,30°%" | 4,30 | 580" | 7,00 |
d, [mm] | 3,90 | 3,80%° | 540 | 8,404
plmm] | 342 | 450 | 5,202 | 6,00°°%
d=8,0 _d=8,0 d=11,0
L [mm] L, [mm] L. [mm] L, [mm] L [rm] L, [mm]
50 30 80 50 100 50
g0 35 S0 50 120 080
70 40 | 100 50 140 60/80
80 50 120 B50/80 160 &0
80 &0 140 8O/80 180 a0
100 50/80 180 &0 200 a0
110 6070 180 80 220 80
120 | 8070 200 80 240 | B0
130 | 80/70 220 &0 260 80
140 70/75 240 80 280 a0
160 70/75 260 B0 300 80
180 TO/75 280 80 320 80
200 7075 a0 80 340 80 l
220 TOFS 220 80 360 20
: 240 7075 | 340 80 | 380 80
280 7075 380 &0 400 80
280 7Oi75 380 80
Q0 70/7H i 400 a0 |
KLIMAS screws
Annex 5.1

WEKLCP sorews
d=6mmwithp=31mm d=6 mmwithp=45mm, d=8mm and d =10 mm

ZFETH S
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WHPP screws

d=6mmwithp=31mm d=6 mmwithp=45 mm, d=8mmand d =10 mm

p WKPP
2 | X
| =
| . La - ' L | 7T
L - "
LG
dimml | 60°° | 602 | 80 [ 100%"
dyfmm] | 14,00°°7 | 14,00 | 20,00='7 | 25,005"%
d, [mm] | 4,302 | 4.30*"" | 580" | 7,000
dy [mm] | 3,90 | 3002 | 540" | 640
dz[mm] | €0 | &0=° | 8,0 | 100°°
plmm] | 3,49% | 450 | 5202 | g,00°°%
pzlmm] | 3,1%" | 450 | 520" | 6,00
L;[mm] | 40*° 407 go4* 60"
| d=8,0 d=8,0 d=10,0
. L [mm] L, [mm] L [mm] Ly [mm] L [mm] L, [rnm]
130 1 80 | 140 60/80 14D B0/80
140 | 705 160 80 160 80
160 7075 180 80 180 80
180 70/75 200 B0 200 80
200 778 220 | 80 220 a0
220 7075 240 8o 240 80
240 70/75 250 80 260 B0
L 260 _ To7E 280 80 280 80
. 280 7075 300 80 300 8¢
i 300 7075 320 80 320 80
— | 340 80 340 a0
380 80 350 80
1 380 80 380 &0
400 80 400 80
| —— a— | S—
. :
i = | .
KLIMAS screws
|
Annex 5.2

ZTEFa4. 16

&[5 02- 5



Page 27 of European Technical Assessment Deutachas
ETA-18/0817 of datum Insthut
q  DIBt
Englisft iranstaiion prepared by OB} Bautechnik
I
WKCS
p
Ty dT & dgi N d'l | d
ESTITII s
a b
n L
Cdmm] | 808 | 607 | g™ | 100
dy from] | 12,0°% | 12,0°°° | 14,50°7 | 13,00
d, [mm] | 4,30 | 4,30°%* | 580" | 7,002
dy [mm] | 3,907 | 380" | 5405 | 640"
plmm) | 3,1 | 450" | 5208 | 002"
I d=8,0 d=28,0 d=10,0
L [mm] L, [mm] L [mm] L, [mm]) L [mm] L, [mm]
50 30 80 50 100 50
60 3B 80 50 120 60/80
70 40 100 50 140 B0/80
80 56 120 B30 160 &0
a0 50 140 60/80 180 80
100 50/80 160 a0 200 20
110 &0/70 180 80 220 [=i0]
i 120 6070 200 80 240 80
- 130 8070 | 220 80 280 80
140 7075 240 80 280 80
160 |  voirs | 260 . 0 300 80
180 . 7075 | 280 | 80 320 80 ,
200 7 300 B0 340 80
220 7075 | 320 80 360 | 80
240 7075 | 340 80 380 80
280 7075 360 80 400 80
280 TS 380 &0
i 300 7075 400 80 |
'r
KLIMAS screws
|L - Annex 5.3

WEKCS screws

d=fmmwithp=31mm d=6mmwithp=4.5mm d=8mmandd =10 mm

ZTETH. 15
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o WKFE
2 .
~it 9 dg) B dy
& o T ESITIIITIES | d
d ! ! L; 1 L LE I
dimm] [ 607 | 6,0 | 80 | 100"
dp [mm] | 12,07 | 12,0°° | 14,50:"™ | 13,00*"*
d [mm] | 4,30"" | 4,30"° | 580°° | 7,002
dy [mm] | 3,902 | 380°°° | 540°%° | g 402"
dz [mm] | 6,02  &0° | 8o | 100
pimm] | 3,055 | 450" | 520°" | 4,009
pofmm] | 3,157 | 450°% | 520" | 6,00 |
| Limm) | 40%° | 40®° | e0?® | &0*** |
d=6,0 d=8,0 d=10,0
L. [mm] E. [mm] L [mm] L, [mm] L [mm] L. [rmirn]
130 B0 140 60/80 140 60/30
140 70075 160 80 160 80
160 70/75 180 80 180 80
180 70775 200 80 200 80
200 70/75 220 80 220 80
220 70/75 240 80 240 80
240 70/75 260 BO 250 80
260 70/75 280 80 280 80
280 70175 300 80 300 80
300 70/75 320 80 320 80
[ 340 80 340 80
360 80 380 80
380 80 380 80
400 . 80 400 80
|
| —
. I .
KLIMAS screws o
rr———— Annex 5.4

d=gmmwithp=31mm, d=8mmwith p=4.5mm, d=28mm and d =10 mm

ITa754.18
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o= |

s il

o)

I L ]
d [mm] 5,05
d,, [mm] 7,40%"7
d, [mm] 4,80°%° |
d; [mm] 3,30
p [mm] 220" |
d=5,0
L [mm] L, [mm]
30 20
35 25
40 30
50 40
B0 40

| KLIMAS screws
WKLC sorews Annex 5.5
8,06, 05021 &

Z72734.18
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DI

d [mm] 6,04%*
dy fmm] 10,00=""
d; [mm] 4,30°% _
ds [mm] 3,900
P[mm:l 3,110,!1
d, [mm] 6, 70"
P2 [mm] 4,002
d4=6,0
L [mm] L, [mm]
| 50 30
60 35
70 40
80 _ 50
90 50
100 | so0
110 60/70
120 BO/70
130 B0/70
140 70/75
160 70/75
180 70/75
200 70/75
220 7075
240 7075
260 70(75
280 70/75
300 70475

[ I"ELIMAS sCreaws

WSS screws

Annex 5.5
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WIKFC

d [mm] 8,00%¢ 10,0
dy [mm] WKFC 10,00%°° 13,00
dy, [mm] WKFS 14,0027 18,00="°
d; [mm)] 5.80°"° 7,002
d, [mm] 5,0°%° g, 201
p [mm] 4, 0p% 4,60
=8,0 =100
L [mm] L, [mm] L [wim] L, [mm]
80-400 185 100-300 l-15
Tolerancas of dimasion L, L, [rm]
Above 10 | 18 | 30 | s | ag | 120 | 180 | 250 | 315
Up toend including | 18 30 g0 ag | 120 | 180 | 250 | 315 | 400
 Tolerances | 15 | #1,7 | 220 | 423 | 407 | 232 | 236 | £41 | 145
PWKCS 6/8/10
- I
3 )

Nom. &6,0 38,0 210,0
d‘ tmm] Tl5ﬂ:l.5 E,Eiﬂia 11,“’20'5
D, [mm] 20,0°'" 25,0514 32,0°"*
h, [mm] 4,02 5,0°% 6,0"

| KLIMAS screws

| WKFC screws, WKFS screws and PWKCS washers

Annex 5.7
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