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LEGAL BASISAND GENERAL S

CONDITIONS

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

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

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

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

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

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

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withdrawn by ETA-Danmark A/S pursuant to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

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

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

This version corresponds fully to the version uliae

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

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

1 Definition of product and intended use

This ETA is an assessment of the ASSY plus VG sfwewood-concrete composite slab kits. The assessooncerns use
of the screws in composite slab kits, howevergitygroval holder only delivers the screws. The diamaf the ASSY plus
VG screws is either 8 mm or 10 mm, the length rarggween 150 mm and 800 mm. The shape and toteraficthe
screws are given in Annex 3. ASSY plus VG screvih W) mm diameter arranged under 30° between sotisvand joint
line are always used together with FT-connectors.

NOTE. The FT-connector has not been assessediwitsight, but the assessments forming the baisteis ETA presumes that the FT-connector is
used and the characteristic capacities indicatehdarETA are valid only if the ASSY plus VG screswised together with the FT-connector.

The kits are individually designed to meet the femaents put on the works.

Adolf Wiirth GmbH & Co. KG delivers the ASSY plus V&&rews and, where applicable, the FT-connectorghe

composite action to be used as kit componentscbhgosite members may be prefabricated at factopey may be
composed at the building site. The proper functdrthe wood-concrete composite slabs provides tHerfollowing

components to be added in the factory or at thielipgi site:

- Concrete slab, according to EN 1992-1-1, and natiaygulations either prefabricated or cast abthikling site.
The minimum concrete strength class is C20/25.

- In the case of concrete cast at the building sitenwork, e.g. timber boards or wood based panleils & an
optional intermediate layer between the concretethe timber.

- In the case of concrete cast at the building kiteral moulding along the edges of the slab.

- Timber members, e.g. glulam according to EN 14@8@n softwood timber according to EN 14081-1, LVL
according to EN 14374 or cross laminated timbeosting to ETA.

The concrete flange is loaded in compression. iThieer members are usually parallel or almost palrall

This ETA covers screws for composite members withimmum concrete flange depths which comply withrigulations
on the slab depths in the place use (national atiguk) but not less than 50 mm for 8 mm screws/7&nehm for 10 mm
screws, and minimum timber member depths of 100 fiime. maximum concrete flange depth is 70 % of iimber
member depth. Typical spans for the constructienugrto 8 m with sawn softwood timber members, 1@ith LVL
members and 14 m with glulam members but larganspbso are possible.

A typical composite member is shown in figure lof&nnex 1. A typical screw is shown in figure 1.1d

Intended use

ASSY plus VG screws are intended to be used ictstral composite members such as floor, roof, dreeastructions in
service classes 1 and 2 as defined in EN 1995+ibjest to static or quasi static loading. In aduditiuse class 3.1 as
defined in EN 335-1 (exterior, above ground, prigérmay be possible, as balconies depending éonaéprovisions.

With regard to ER3, health and environment, thiofdhg use categories are relevant:

- Category A2: Productswith no direct contact with indoor air but possible impact on indoor air:
These products are either covered (e.g. by otloeiuets) but could be released into the indoorwrtd diffusion
or have to be considered in the case of mainteramteepair.

- Category B3: Productswith no contact with soil and/or water:
These products are either covered (e.g. by ottoelupts) but could never be released into soil andater due to
diffusion

Assumed working life

The provisions made in this European Technical Aparare based on an assumed working life of ASIBY Y¥G screw
for wood-concrete composite floors of 50 yearsyjoled that the conditions laid down in this ETA fbe installation, use
and maintenance are met.
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The indications given on the working life cannotifiierpreted as a guarantee given by the produdbe@pproval body,
but are to be regarded only as a means for chotsingght products in relation to the expectedheooically reasonable
working life of the works.
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Characteristics of product and assessment

ER1 Mechanical resistance and stability

Structural performance

Wood-concrete composite slabs including ASSY pl@ &trews are used and manufactured according to ar
individual design made by a structural enginegvaasible for the design of works on a case by basis. Wood-
concrete composite floors may function as direlcthd bearing and structural bracing members. Tihuetsiral
performance of them shall be considered in accaalaith the limit state design principles specifie&urocodes.
The performance of the composite slab is outsidlisfETA.

The screws are made of case hardened steel afiegpatithe control plan and corrosion protectethvé zinc
coating.

Geometry of the screws is defined in Annex 3.

Mechanical properties of ASSY plus VG screws angliapgble creep and duration of load factors for posite
members are given in Annex 2.

ER 2 Safetyin caseof fire
Reaction to fire
ASSY plus VG screws including the zinc coating@essified non-combustible in accordance with ECiglen

2000/147/EC and fulfil the requirements of classaktording to EN 13501-1: 2002.

Resistance to fire
No performance determined.

ER 3 Hygiene, health and environment
Dangerous substances
Based on the declaration of the manufacturer, A8 VG screws do not contain harmful or dangerous

substances as defined in the EU database.

On site added materials and components of thahkél be checked against dangerous substancesafespby
the CE-marking of those products.

In addition to the specific clauses relating togenous substances contained in this European Teettpproval,
there may be other requirements applicable to tbdyzts falling within its scope (e.g. transposeddpean
legislation and national laws, regulations and aitiative provisions). In order to meet the prawis of the
Construction Products Directive, these requiremeaes also to be complied with, when and where dpgyy.

Water vapour permeability and moisture ranis
Not relevant.

ER4 Safetyinuse
Not relevant.
ER 5 Protection against noise

Airborne sound insulation
Not relevant.

Impact sound insulation
Not relevant.

Sound absorption
Not relevant.
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2.6 ER 6 Energy economy and heat retention

2.6.1 Thermal resistance
Not relevant.

2.6.2 Air permeability
Not relevant.

2.6.3 Thermal inertia
Not relevant.
2.7 Aspects of durability, serviceability and identification

2.7.1 Durability
Durability of the finished composite slab is novered by this ETA.

Durability of the ASSY plus VG screws is providex by the protective zinc coating for a mean thadgwof 5 um.

2.7.2 Serviceability
Deformation characteristics for the ASSY plus V@scare given in Annex 2.

2.7.3 Identification
ASSY plus VG screws are identified by bearing trerkrof the manufacturer and the CE mark as destiibe
clause 4.
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3 Attestation of Confor mity and
CE marking

3.1 Attestation of Conformity system

According to the communication of the European Cassion the system of attestation of conformity ldivn in the
decision 2000/447/EC of the European Commissiompifefabricated wood-based load-bearing stressadoskiels
shall also be applied to wood-concrete compogiter fl

This system of attestation of conformity is defirseedfollows:

System 1: Certification of the conformity of theoguct by an approved certification body on the ati

@) Tasks for the manufacturer
(1) Factory production control,
(2) Further testing of samples taken at the fadigrthe manufacturer in accordance with a presdribe
test plan (further called Control plan);

(b) Tasks for the notified body
(3) Initial type-testing of the product;
(4) Initial inspection of factory and of factorygaluction control;
(5) Continuous surveillance, assessment and appsbfectory production control;

Note: Approved bodies are also referred to as fladtbodies".

3.2 Responsibilities
3.2.1 Tasks of the manufacturer
3.2.1.1 Factory production control

The manufacturer has a factory production contystesn in the plant and exercises permanent interoadrol of

production. All the elements, requirements and igious adopted by the manufacturer are documentedsystematic
manner in the form of written policies and procexurThis production control system ensures thaptbduct is in

conformity with the European Technical Approval.

The manufacturer shall only use raw materials sagptith the relevant inspection documents asdaian in the control
plan. The incoming raw materials shall be subjeatdntrols and tests by the manufacturer beforeaace. Check of
materials shall include control of the inspecti@tuiments presented by suppliers (comparison withimal values) by
verifying dimension and determining material prajes:

The manufactured components shall be subject téotlwsving checks:

- Raw material specification;

- Dimension of the screws;

- Characteristic tensile strength.f

- Characteristic torsional strength §;
- Characteristic insertion momeng,i;
- Durability;

- Marking.

The control plan, which is part of the technicatdmentation of this European Technical Approvalludes details of the
extent, nature and frequency of testing and castmbe performed within the factory productiontcoihand has been
agreed between the approval holder and the apploodyl issuing the ETA.

The results of factory production control are releor and evaluated. The records include at leaftltbeing information:
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- Designation of the product, basic material and comepts;

- Type of control or testing;

- Date of manufacture of the product and date ofrtgstf the product or basic material and components
- Result of control and testing and, if appropriaamparison with requirements;

- Signature of person responsible for factory prodaatontrol.

The records shall be presented to the approval sding the ETA on request. The records shallrbegnted to ETA-
Danmark on request.

Other tasks of the manufacturer

The manufacturer shall, on the basis of a contiragb)ve a body which is approved for the taskenrefd to in section 3.1 in
the field of screws for wood-concrete compositefoin order to undertake the actions laid dowseiction 3.3. For this
purpose, the control plan referred to in sectiofissBd 3.2.2 shall be handed over by the manuferdmithe notified body
involved.

The manufacturer shall make a declaration of conityr stating that the construction product is @mfrmity with the
provisions of the European Technical Approval.

3.2.2. Tasks of notified bodies

The notified body (bodies) shall perform the

- initial type testing of the product,

- initial inspection of factory and of factory prodian control,

- continuous surveillance, assessment and approvatwiry production control,

in accordance with the provisions laid down in ¢batrol plan.

The notified body shall retain the essential powitsts actions referred to above and state thaltsesbtained and
conclusions drawn in written reports.

The notified certification body involved by the mdacturer shall issue an EC certificate of confoyrof the product
stating the conformity with the provisions of tliaropean Technical Approval.

In cases where the provisions of the European TieghApproval and its control plan are no longelffilled the
certification body shall withdraw the certificattamnformity and inform ETA-Danmark without delay.

3.2.2.1 Initial type testing of the product

Approval tests have been conducted under respitysdfiETA-Danmark. ETA-Danmark has assessedéisalts of these
tests, as part of the ETA issuing procedure. Thdypet characteristics determined by the initial pesgramme and by the
experience of the external inspections is foundigent to serve as initial type testing. This $tm validated by the
notified body for the purpose of certification afrdormity.

3.2.2.2 Initial inspection of the factory and tlaetbry production control

A notified body shall conduct initial inspectionedich manufacturing line in order to ensure theptiemises and technical
equipment are acceptable, personnel is qualifieidagfiactory production control system which is@e@dance with the
provisions in this ETA is followed.

3.2.2.3 Continuous surveillance, assessment amgdf the factory production control
The notified body shall visit the factory at leasice a year for regular inspection. It shall befieetr that the factory
production control is performed according to thisAEincluding tests of samples according to thespriéed test plan.
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3.2.2.4 Certification

When all the criteria of the Conformity Attestatiare satisfied the notified certification body siedue a Certification of
Conformity with this European Technical Approval &ach manufacturing line separately.

In cases where the provisions of the European Tieahfypproval and the prescribed test plan arengér fulfilled, or the
manufacturer has not made products according tBTeduring the latest 6 months, the CertificatidiConformity shall

be withdrawn.

3.3 CE marking

The CE marking shall be affixed on each packageS8Y plus VG screws intended to be component indaoancrete
composite slab. The letters CE shall be followedhayidentification number of the approved cerdifion body, and be
accompanied by the following additional information

- the name and address of the producer (legal eaponsible for the manufacture),
- the last two digits of the year in which the CE kirag first was affixed,

- the number of the EC certificate of conformity fbe product,

- the number of the European Technical Approval.

- identification of the screw
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4 Assumptions under which the fitness of the product for the intended use was favour ably
assessed

4.1 Manufacturing

Adolf Wirth GmbH & Co. KG delivers ASSY plus VG savs and FT-connectors intended to be componenbadw
concrete composite slabs in accordance with theigioms of this European Technical Approval. TheASplus VG
screws and FT-connectors are manufactured in terfein accordance with the provisions of this &ean Technical
Approval as identified during inspection of thernila

Changes to the product or production process, wtocid result in this deposited data/informatiomiéncorrect,
shall be notified to ETA-Danmark before the changresintroduced. ETA-Danmark will decide whethenot such
changes affect the ETA and consequently the valafithe CE marking on the basis of the ETA ansbifvhether
further assessment or alterations to the ETA, $lealiecessary.

At the building site, additional components of Kiileshall be assembled according to the desigrach éndividual kit
as specified by the designer of the works.

4.2 Assembly and ingtallation of the kit in theworks

ASSY plus VG screws and FT-connectors shall baliest on the basis of a specific structural desigreach
composite slab installation. Load bearing capacitiebe used in the design are given in Annex 2. ddsign shall be
made by a structural engineer responsible for #ségd of works according to the laws of the MS.

The design also shall take into account any aspegtsding installation of the kit components, g @mporary
bracing and supporting. Wood-concrete compositesstaall be installed by appropriately qualifiedsoanel,
following the installation plan. Only ASSY plus V&&rews and FT-connectors without any defects évwedl to be
used. Before concrete is poured, the person regperfisr the design of the works shall check theof¢he ASSY plus
VG screws and FT-connectors to be in accordandethét design. The manufacturer shall ensure tleainformation
of these provisions is given to those concerned.

4.3 Maintenance and repair

Maintenance is not required during the assumead&e working life. Should repair prove necessarig, mormal to
replace the screws

/

R /
() /

Y 1/ /7 A7)

Ao w&é@W

Thomas Bruun
Manager, ETA-Danmark



Page 11 of 17 of European Technical Approval ncAE3B/0029

ANNEX 1
WOOD-CONCRETE COMPOSITE SLAB COMPOSED WITH
ASSY PLUSVG SCREWS

=d 50/70

Figure 1.1a Elevation on (left) and cross-sectimmough (right) a composite member with ASSY plaist&fews

70105

50 0,2

446 +0.3

1113 w00

Figure 1.1b  Top (left) and side (right) view oF&-connector

Figure 1.1¢c  Arrangement of ASSY plus VG screws-dhdonnectors
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The FT connector consists of a metal part in betw®e plastic parts; the metal part is made froeelsin
accordance with EN 10027-1 and CR 10260 with tHeviing characteristics:.

Tensile strength RIMPa]: max. 440
Yield strength RL[MPa]: 1 70 — 340
Elongation min. k = 5,65VS, [%)]: 28

The plastic part is made from PP (Polypropylene).

Figure 1.1d  Arrangement of ASSY plus VG screwascomposite member

Table 1.1 Minimum spacing, end and edge distaftwe&SSY plus VG screws in mm

ASSY plus VG screw 8x/ - 30° to 45° 8 - 90° 10X - 30° to 45°
Spacing parallel to graina 80 80 120
Spacing perpendicular to graip a 24 24 30
Loaded end distancg a - 96 -
Unloaded end distancg @ 40 56 50

Edge distancesc 24 24 30

Spacing ain a plane parallel to grain may be reduced d#sb, if the condition aa-sina > 25dz2 is fulfilled.
The composition of the screw materials is depositddTA-Danmark.

The length and diameter of the screws is givenringx 3. More exact description of the shape amddates of the
screws are referred to under 3.2.2.1 in the Copteol.
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ANNEX 2
MECHANICAL PROPERTIES

Resistance and stiffness
Structural model

Composite members with ASSY plus VG screws areetddsigned taking into account the influence ofdipe
occurring in the joints. A method for the calcuatiof the load bearing capacity and the deformationechanically
jointed beams or columns is given in Annexes B@rud Eurocode 5 Part 1-1: General — Common rulésrales
for buildings. Calculations should be carried aguaning a linear relationship between force and sliternative
methods for the calculation based on numerical isaate also applicable.

For the determination of the internal forces andmaots an elastic behaviour of the concrete magsenaed if the
tensile stress in the concrete does not exceed thiconcrete tensile strength.

Friction between timber and concrete may only Beriénto account, if no interlayer between timbemmber and
concrete is present. In this case, the frictiorffament may be assumed as= 0,25.

In order to apply the friction between the concettéd and the timber beam for the calculation efdystem, the
following conditions shall be fulfilled:
- Static system as single span girder
- Predominantly static load
- Screws arranged unidirectional with systematictigting compression force between wood and camcret
for reasons of equilibrium
- No interlayer

Apart from the design of the composite member|dhd-carrying-capacity of the concrete layer spagiietween
the timber beams and the shear capacity of theetimi@mber in the perimeter area around the scriemdd be
checked.

The concrete slab shall be arranged on top ofrtitet beams. The support of the wood concrete ceitepo
elements shall not be carried out via the conclate

Design of the wood-concr ete composite slab

The design of the wood-concrete composite slalbénuitimate and the serviceability limit stateslistake into
account the influence of creep, concrete shrinkagemoisture changes. The verification of the Istdtes is to be
performed both for the initial state (t = 0) and fimal state (t =0). The influence of creep and moisture changes may
be taken into account by reducing the modulusasitiity of the timber and concrete and the sliplahas to be used

in calculations analogous with EN 1995-1-1. Theigalof the deformation factorgdg¢given in Table 2.1 should be

used. For prefabricated concrete slabs, the canshginkage may be disregarded.

Table 2.1 — Values ofjffor timber, concrete and ASSY plus VG screws

Material Service class
1 2

Solid timber, EN 14081-1 0,6 2,0
Glued Laminated timber, EN 14080 0,6 2,0
LVL, EN 14374 0,6 2,0
Cross laminated timber, ETA 0,8 2,0
Concrete, EN 206-1 2,5 2,5
ASSY plus VG screw connection 0,6 4.0
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For timber-concrete composite joints made with AS8Ys VG screws the slip modulusé per fastener under
service load parallel to the shear plane shoulken from Table 2.2 withef in mm.

Table 2.2 — Values ofl for timber-concrete-joints with ASSY plus VG serew

ASSY plus Kserin N/mm

VG screw With interlayer Direct contact between timber andarete
orientation d =8 mm d=10 mm d=8mm d=10 mm
[0y 700 800 2000 2400

30° or 45 100 /ef 45 lef 100/gf 45 fef

For timber-concrete composite joints made with A VG screws the characteristic load bearingciypper
fastener Rk parallel to the shear plane should be taken frald 2.3 withpk in kg/m3 and d andef in mm.
Characteristic yield momentyy is given in Table 2.4.

Table 2.3 — Values offti for timber-concrete-joints with ASSY plus VG ssew

ASSY plus FRkIN N
VG screw o ; ;
orientation With interlayer Direct contact between timber andarete
o =90 fooy [OO| 1+ | 40, , G, ,, [d
h,2,k {\/ fo P2 2 Gy 1 \/ yk Hh,2k
a =30°or (COSG +1 E‘Bina) Enin I:ax,ot,Rk
o =45 \
ens,k
where:
FRK is the characteristic load-carrying capacity p&SX plus VG screw in N;
t is the interlayer thickness in mm;
fh,1,k is the characteristic embedment strength in ttexlayer in MPa;
fh,2 k is the characteristic embedment strength in thedr member in MPa;
d is the ASSY plus VG screw diameter in mm;
My k is the characteristic fastener yield moment in Nmm
Faxa,Rk f iy 08
is the characteristic withdrawal capacity in I;  r = kol Eﬁ B j
o 12[¢os”a+sin“a \ 350
lef is the penetration depth of the ASSY plus VG sarethe timber member in mm;
Pk is the characteristic timber member density in Rg/m
K Friction coefficient; for direct contact betweémiber and concrete = 0,25; otherwis@ = 0.
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Table 2.4 — Properties of ASSY plus VG screws

ASSY plus VG screw d=8mm d=10 mm
Yield moment M, k [Nm] 20 36
Tensile capacity;s k [KN] 17 32
Withdrawal parametegfx [N/mm?] 11 10

Resistanceto fire

Simplified rules in EN 1995-1-2 for calculationrekistance to fire in case of screws are applidablmnstructions
made by ASSY plus VG screws.

Thus, in design of works, fire resistance of thebir members may be determined according to EN-199&nd the
fire resistance of the concrete flange accordingNol992-1-2, if the national rules allow for cdétion.
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Head types for D=8.0

ANNEX 3
DRAWINGS OF THE ASSY PLUSVG SCREWS
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Countersunk head — design:
with and without raise, with ang

Countersunk head with cutter
i ribs - design with and without

without milling pockets raise
0 +0,9 +0,2
SW12 -0, 221 -1 ‘o,
S~ 14 40/ Sit 40 ’ ,} Tx 40 / Sit 40 210 0’4‘T— 40/ Sit 40
/// X it
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Kombi hexagonal head Large washer head Cylindedt hea
Thread types for D=8.0
Schnitt A-A

@8 03
@5 +0,3

@

Design with and without cutting edges (see Schit)

Lengths for D=8.0
Countersunk- and Cylinder head

L Lg a max
+1.0 +5.0

-5.0 |-9.0

150 139 14.0

280 269 14.0

L Lg a max
+1.0 +5.0

-10.0 | -14.0

290 279 15.0

450 439 15.0

L Lg a max
+5.0 +12.0

-15.0 |-21.0

460 446 20.0

600 586 20.0

All dimensions in mm.

Large washeat+ambi hexagonal head

L Lg a max
+1.0 +7.0
-5.0 -7.0
150 139 8.0
280 269 8.0
L Lg a max
+1.0 +7.0
-10.0 |-12.0
290 279 9.0
450 439 8.0
L Lg a max
+5.0 +14.0
-15.0 |-19.0
460 446 14.0
600 586 14.0
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Head types for D=10.0mm
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Countersunk head — design:
with and without raise, with ang
without milling pockets

Countersunk head — design:
d with and without raise, with ang
without milling pockets

raise

Countersunk head with cutter
d ribs - design with and without

Thread types for D=10.0

Schnitt A-A

@10 -o.

@

?6,2 10,3

Design with and without cutting edges (see Schit)

Lengths for D=10.0
Countersunk head

L Lg a max
+1.0 +5.0

-5.0 |-11.0

200 188 18.0

280 268 18.0

L Lg a max
+1.0 +5.0

-10.0 | -16.0

290 278 18.0

450 438 18.0

L Lg a max
+5.0 +12.0

-15.0 | -24.0

460 445 23.0

800 785 23.0




