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NUOVA SCUOLA DELL'INFANZIA A SEI SEZIONI in localit a CASTELLO di SERRAVALLE

viale G. Verdi - COMUNE DI VALSAMOGGIA (BO)
PROGETTO ESECUTIVO

RELAZIONE ILLUSTRATIVA DEI MATERIALI

RELAZIONE SUI MATERIALI

ELENCO DEI MATERIALI AD USO STRUTTURALE UTILIZZATI

-Calcestruzzo (fondazioni e pilastri) f  «/Rck = 25/30

Classe di resistenza : C30

Classe di esposizione : XC2

Classe di consistenza : S3/S4

dim. max inerti : 32 mm

Con:

- fek= 0,83 Rek = 24,9 N/mm?

- Rek =30 N/mm?

- Ecm = 22'000[fcm/10]%3=22"000[(fok+8)/10]°-3=31'447,16 N/mm?
- Coeficiente di Poisson 0,10

- G = Ecn/2(1+0,1) = 14'294'163 KN/m?

-y=15

Acciaio in barre per getti C.A.: tipo B 450 C___controllato in stabilimento , saldabile

Proprieta reologiche: E = 20000 (kN/cm?2)
v = 0.300
G =7692.3 (kN/cm?)

Tipologia del Materiale: Acciaio per Armature fyk =45 (KN/cm?)

e =1.15

wt=1.15

WWecc = 1

fu = 54 (kN/cm?)

€ud = 0.0675

Aderenza Migliorata = Si

Valori di progetto fea = 39.13 (kN/cm?)
fea = 39.13 (kN/cm?)
Ps = 7.85e-005 (kN/cm3)
a = 1.2e-005 (1/°C)
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RELAZIONE ILLUSTRATIVA DEI MATERIALI

Legno lamellare GL 24H

Classe di resistenza del legno lamellare incollato GL 28h GL 32h GL 36h
Resistenza a flessione faax 28 32 36
Resistenza a lrazione hogx 19,5 22,5 26

f90. 0,45 0,5 06
Resistenza a compressione l0.9x 26,5 29 31
ko0 3,0 33 36
Resistenza a taglio fo 32 38 43
Modulo di elasticita Eo,g.moan 12 600 13 700 14 700
Ep g5 10 200 11 100 11800
Eg0.9.mean 420 460 490
Modulo di taglio G; rnean 780 850 910
Nassa volumica Py 410 430 450
Profilati in acciaio S235
Accial laminafi
Morma e tipo di Spessore nominale della membratura
acciadio t= 40 mm 40 mm < t= 80 mm
EN 10025-2 f, [N/’ £ [N/mm?] £, [N/mn’] £ [N/mm*]
5235 235 360 215 360
5275 275 430 255 410
5 355 355 510 335 470
S 450 440 550 410 550
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PROGETTO ESECUTIVO

Legno XLAM sp240mm materiale C24

Resistenza a flessione

Resistenza a trazione parallela

Resistenza a trazione perpendicolare
Resistenza a compressione parallela
Resistenza a compressione perpendicolare
Resistenza a taglio

Massa volumica caratteristica

Modulo elastico medio parallelo
Modulo elastico parallelo

Modulo elastico medio perpendicolare
Modulo di taglio medio

Modulo di taglio medio parallelo

fm,k
ft,0,k
t,90,k
fc,0,k
fc,90,k
fv,k
rho k

EO,men

Ek
E90,mean
Gmean
GR,mean

24 MPa
14 MPa
0.4 MPa
21 MPa
2.5 MPa
2.5 MPa
350 daN/m3

11000 MPa
7400 MPa
370 MPa
690 MPa
50 MPa



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) . * % ®
No 305/2011 of the European E = ’LTA
Parliament and of the Council of 9 Y

March 2011

European Technical Assessment ETA-10/0189 of 03/03/2016

| General Part

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

Trade name of the
construction 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 Regulation
(EU) No 305/2011, on the
basis of:

This version replaces:

Knapp Clip Connectors type GIGANT 120, 150 and
180, Type RICON 60/40, 80/40, 100/40, 120/40,
140/40 and 160/40, Type RICON S 60/140, 60/170,
60/200, 60/230 and 80/200, 80/230, 80/260 and
80/290, and Type WALCO V60, V80 and WALCO 40

Three-dimensional nailing plate (concealed beam
hangers)

Knapp GmbH

Wassergasse 31

A-3324 Euratsfeld

Tel.: +43 (0) 7474 79910-0

Telefax: +43 (0) 7474 79910-99
Internet: www.knapp-verbinder.com

Knapp GmbH
Wassergasse 31
A-3324 Euratsfeld

180 pages including 4 annexes which form an
integral part of the document

Guideline for European Technical Approval (ETAG)
No. 015 Three Dimensional Nailing Plates, April
2013, used as European Assessment Document
(EAD).

The previous ETA with the same number issued on
2015-10-22
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Translations of this European Technical Assessment in
other languages shall fully correspond to the original
issued document and should be identified as such.

Communication of this European Technical
Assessment, including transmission by electronic
means, shall be in full (excepted the confidential
Annex(es) referred to above). However, partial
reproduction may be made, with the written consent of
the issuing Technical Assessment Body. Any partial
reproduction has to be identified as such.
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I SPECIFIC PART OF THE
EUROPEAN TECHNICAL
ASSESSMENT

1  Technical description of product and
intended use

Technical description of the product

Knapp Clip Connectors GIGANT, RICON, RICON S
and WALCO 40 are two-piece or one-piece (WALCO
V) non-welded, face-fixed connectors to be used in
timber to timber connections as well as connections
between a timber and a steel member or timber and
concrete member. RICON S can also be welded.

The connectors are made from pre-galvanized steel
grade DD13 according to EN 10111:2008-06 with
minimum yield strength R. of 235 MPa. Dimensions,
hole positions and typical installations are shown in
Annex A.

2  Specification of the intended use in
accordance with the applicable EAD

The connectors are intended for use in making end-
grain to side-grain connections, end-grain to end-grain
and side-grain to side-grain connections in load bearing
timber structures, as a connection between a wood
based joist and a solid timber (softwood or hardwood)
or wood based header, where requirements for
mechanical resistance and stability and safety in use in
the sense of the Basic Works Requirements 1 and 4 of
Regulation (EU) 305/2011 shall be fulfilled. They are
also intended for use in making an end-grain or side-
grain connection between a timber joist and a steel
member or concrete.

The connectors can be installed as connections

between wood based members such as:

e  Structural solid timber of soft- or hardwood
according to EN 338 / EN 14081,

e  Glulam made of soft- or hardwood, classified

according to EN 1194 / EN 14080, or with ETA or
national approval

e LVL according to EN 14374 or ETA

e  Parallam PSL,

e Intrallam LSL,

e  Duo- and Triobalken,

e  Cross laminated timber and similar structural
glued products according EN16351 or ETA.

e  Engineered wood products and solid wood panels
according to EN13986 or ETA, the provisions of
the ETA of the engineered wood product apply

e Engineered wood products according to ETA if
the ETA of the product includes provisions for the
use of self-tapping screws, the provisions of the
ETA of the engineered wood product apply.

However, the calculation methods are only allowed for
a characteristic wood density of up to 500 kg/m?® for
softwood and 590 kg/m? for hardwood. Even though
the wood based material may have a larger density, this
must not be used in the formulas for the load-carrying
capacities of the fasteners.

Where an interlayer made of wood-based panel is
placed between the Knapp Clip Connector and the
header, the influence of the interlayer on the load-
carrying-capacity of the header fasteners has to be
taken into account.

Annex B states the formulas for the characteristic load-
carrying capacities of the connections. The design of the
connections shall be in accordance with Eurocode 5 or a
similar national Timber Code.

It is assumed that the forces acting on the connection
are the following F1, F2, F3 and Fus. The force F1 acts
perpendicular to the connector plate, F, and F; shall act
in the middle of the connector in or against the
direction of insertion. The force Fss is assumed to act
with an eccentricity ess with regard to the centre of
gravity of the screws in the connector plate. It is
assumed that the forces are acting right at the end of
the joist.

It is assumed that the header beam is prevented from
rotating. Similarly it is assumed that the steel member
to which the connector is bolted does not rotate. If the
header beam only has installed a connector on one side
the eccentricity moment My = Fq xbw/2 shall be con-
sidered where by is the header width. The same applies
when the header has connections on both sides, but
with vertical forces which differ more than 20%.
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It is a condition for a force Fi, F>, F3 and F45 that the
connector plate is connected to a wood-based member
with screws in all holes marked.

The connectors are intended for use in connections
subject to static or quasi static loading. The zinc-coated
connectors are for use in timber structures subject to
dry, internal conditions defined by the service classes 1
and 2 of EN 1995-1-1, (Eurocode 5). The fasteners
(screws and bolts) to be used shall be made from
suitable material.

KNAPP clip connectors with > 60 pum zinc-coating and
screws with > 15 pm zinc-coating are intended to be
used for concealed connections in climatic conditions
equivalent to swimming pool facilities with fresh water
(this use does not apply to facilities with mineral or
brine baths ).

Details of the corrosion protection system are
deposited at ETA-Danmark.

The scope of the brackets regarding resistance to
corrosion shall be defined according to national
provisions that apply at the installation site considering
environmental conditions.

The provisions made in this European Technical
Assessment are based on an assumed intended working
life of the concealed beam hangers of 50 years.

The indications given on the working life cannot be
interpreted as a guarantee given by the producer or
Assessment Body, but are to be regarded only as a
means for choosing the right products in relation to the
expected economically reasonable working life of the
works.
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3  Performance of the product and references to the methods used for its assessment

Characteristic Assessment of characteristic

3.1 Mechanical resistance and stability*) (BWR1)

Characteristic load-carrying capacity See Annex B
Stiffness See Annex B
Ductility in cyclic testing No performance determined

3.2 Safety in case of fire (BWR2)

Reaction to fire The concealed beam hangers are made from steel
classified as Euroclass Al in accordance with EN
13501-1 and EC decision 96/603/EC, amended
by EC Decision 2000/605/EC

3.3 Hygiene, health and the environment (BWR3)

Influence on air quality The product does not contain/release dangerous
substances specified in TR 034, dated March
2012*%*)

3.8 General aspects related to the performance of the  The concealed beam hangers have been assessed
product as  having  satisfactory  durability and
serviceability when used in timber structures
using the timber species described in Eurocode 5
and subject to the conditions defined by service

class 1 and 2

Identification See Annex A

*) See additional information in section 3.8 — 3.9.

**) In addition to the specific clauses relating to dangerous substances contained in this European technical
Assessment, there may be other requirements applicable to the products falling within its scope (e.g. transposed
European legislation and national laws, regulations and administrative provisions). In order to meet the provisions of
the Construction Products Regulation, these requirements need also to be complied with, when and where they apply.
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3.9 Methods of verification

The characteristic load-carrying capacities are based on
the characteristic values of the connectors and the steel
plates.

According to EN 1990 (Eurocode — Basis of design)
paragraph 6.3.5 the design value of load-carrying
capacity can be determined by reducing the
characteristic values of the load-carrying capacity with
different partial factors.

Therefore, to obtain design values according to the
Eurocodes or appropriate national codes of practice,
the capacities have to be multiplied with different
partial factors for the material properties and — for the
connectors mounted in wood — also the coefficient Kmod
that takes into account the load duration class.

Thus, the characteristic or design values of the load—
carrying capacity are determined also for timber failure
Frin (Obtaining the embedment strength of connectors
subjected to shear or the withdrawal capacity of the
most loaded connector, respectively (see Annex B) as
well as for steel plate failure Fxccra. The design value
of the load—carrying capacity is the smaller value of
both load—carrying capacities.

. Koo F
Fra = mln{ﬂ;FKCC,Rd}

YMH

Therefore, for timber failure the load duration class and
the service class are included. The different partial
factors ym for steel or timber, respectively, are also
correctly taken into account.

3.10 Mechanical resistance and stability
See annex B for characteristic load-carrying capacities
of the connectors.

The characteristic capacities of the connectors are
determined by calculation assisted by testing as
described in the EOTA Guideline 015 clause 5.1.2.
They should be used for designs in accordance with
Eurocode 5 or a similar national Timber Code.

The design models allow the use of fasteners described
in Annex A:

Screws in accordance with EN 14592

In the formulas in Annex B the capacities for self-
drilling screws calculated from the formulas of
Eurocode 5 are used assuming a thick steel plate when
calculating the lateral nail load-carrying-capacity.

Further, the connectors can be fastened to a steel
member by bolts with a diameter of 5 to 10 mm in
holes with a diameter up to 1 mm larger than the bolt,
and to a concrete member by concrete dowels.

No performance has been determined in relation to
ductility of a joint under cyclic testing. The
contribution to the performance of structures in seismic
zones, therefore, has not been assessed.

3.11 Aspects related to the performance of the
product

3.11.1 Corrosion protection in service class 1 and 2.

In accordance with ETAG 015 the connectors from 5
mm thick mild steel either have a zinc coating weight
of min Z275 or an equivalent coating Fe/Zn 12c. The
steel employed is DD13 according to EN 10111:2008-
06 with minimum yield strength Re of 235 MPa.

3.12 General aspects related to the fitness for use of
the product

Knapp Clip Connectors GIGANT, RICON, RICON S
WALCO V and WALCO 40 are manufactured in
accordance with the provisions of this European
Technical Assessment using the manufacturing
processes as identified in the inspection of the plant by
the notified inspection body and laid down in the
technical documentation.

Connector joints

A connector joint is deemed fit for its intended use
provided:

Header — support conditions

e The header beam shall be restrained against
rotation and be free from wane under the
connector.

If the header carries joists only on one side the
eccentricity moment from the joists

Mec = Rjoist X bn/2 shall be considered at the
strength verification of the header.

Rjoist Reaction force from the joists

br Width of header

e For a header with joists from both sides but with
vertical forces which differ more than 20% a
similar consideration applies.
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Wood to wood connections

Connectors are fastened to wood-based members
by screws or bolts.

There shall be screws in all marked holes as
prescribed in Annex A.

The characteristic capacity of the connector joint is
calculated according to the manufacturer’s
technical documentation, dated 2009-12-05.

The connector joint is designed in accordance with
Eurocode 5 or an appropriate national code.

There is no gap between the end of the joist and the
connector plate or between the header surface and
the connector plate.

For Knapp Clip Connectors the width of the joist
shall be at least the minimum width as prescribed
in Annex A or D.

The cross section of the joist at the connector joint
shall have sharp edges, it shall be without wane.

The cross section of the header shall have a plane
surface against the whole connector plate.

The depth of the joist or header shall be so large
that the minimum fastener end and edge distances
are observed.

Screws to be used shall have a diameter, which fits
the holes of the connector plates.

The screws shall be driven into softwood without
predrilling for:

- RICON (@5 mm) and RICON S

- WALCO V60

or after pre-drilling:

- RICON (@8 mm)

- WALCO V80 and WALCO 40

- GIGANT

The screws shall be driven into hardwood after
pre-drilling.

The drill hole diameters are:

Quter thread Drill hole diameter
diameter Softwood Hardwood
5,0 3,0 35

6,0 4.0 4,0

8,0 5,0 6,0

10,0 6,0 7,0
KS12x60 8,0 9,0
KS16x60 12,0 13,0

Wood to steel and wood to concrete

The above mentioned rules for wood to wood
connections are applicable also for the connection
between the joist and the steel-header or concrete-
header.

e The connector joint is designed in accordance with
Eurocodes 2, 3, 5 or 9 or an appropriate national
code.

e The connector plate shall be in close contact with
the steel or concrete over the whole face. There
shall be no intermediate layers in between, except
static calculations are made for the interlayer.

e The bolt shall have a diameter not less than the
hole diameter minus 2 mm.

e The bolts shall be placed symmetrically about the
vertical symmetry line. The number of bolts shall
equal the number of the respective screws in the
joist.

e Concrete bolts shall be in accordance with an ETA
based on ETAG 001
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4  Attestation and verification of
constancy of performance (AVCP)

4.1 AVCP system

According to the decision 97/638/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 2+.

5 Technical details necessary for the
implementation of the AVCP system, as
foreseen 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

SN y/

()
Issued in ngenhagen on/2016-03-03 by

\ LTS p
Thomas Bruun
Managing Director, ETA-Danmark
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KNAPP® Clip Connector RICON® S 140/60 VS

5.2 mm thick steel grade DD13 according to EN 10111:2008-06 with yield strength Re of 235 MPa;
Corrosion protection according to Eurocode 5-1-1

+0,5
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Y Centre of gravity of screw pattern

Screw holes: Spacing and end/edge distance tolerance + 0,2

Welded collar bolt with 2 welding lines 5x20 mm

Screws in Header / Joist:
Min.

7 screws position: 1,2,4,6,7,8,10

Max. 10 screws position: 1,2,3,4,5,6,7,8,9,10
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KNAPP® Clip Connector RICON® S 60/ RICON® S 80

Alternative screw position for uppest two screws (holes in red color):

RICON® S 60

RICON® S 80:

o(OoOodo
o0 OoQo

R dIV/IN




Page 51 of 180 of European Technical Assessment no. ETA-10/0189, issued on 2016-03-03

KNAPP® RICON® S 60 welded collar bolt D12

Collar bolt of steel grade16MnCr5 according to EN 10084 with HBW values 156 — 207
Corrosion protection according to Eurocode 5-1-1;

Welded collar bolt D12

24,5

11,7

12 55

D 22

o
“’f / ® 11,5
| )
!
x
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KNAPP® RICON® S 60 clip lock

2.0 mm thick stainless steel grade X10CrNi18-8 according to EN 10088-1 with tensile strength R of 1350 MPa

Maximum tolerance of
steel plate thickness
+0.14mm

15,7 +£0,2

2 +0,14

|

+0,0

51 -

— = —
o Z o
+ > +
< v =
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KNAPP® RICON® S screw diameter 8 mm and 10 mm

Screws according to EN 14592 manufactured of carbon steel, tension fiens i 0Of 20 KN and torque M, of 23 Nm for screw
diameter 8 mm; for screw diameter 10 mm is tension fiensk OF 32 kN and torque Mk = 45 Nm;
corrosion protection according to Eurocode 5-1-1; other self-tapping tip forms are possible.

core diameter has to be
constant in the head area

?“ ',‘
H | ) { (aa]
(@) \ ¢
max. P (max. 2P if length >220 mm
\'-.,"3
\o
RICON® S60
@ d1 bolt@ | core @d2 | gradient P | milling length A
8.0 5.8 5.1 3.6 11
head @ | joining height h | joining @ d3 | drive m t length L
15.0 3.00 7.4 Torx40 | 6.8 3.2 160 -1,5
120 -15
80-15
50-15
RICON® S80
@ di bolt@ | core @d2 | gradientP | milling length A
10.0 7.0 6.1 4,3 13
head @ | joining height h | joining @ d3 | drive m t length L
18,0 3.20 9.4 Torx40 | 6.8 3.6 200 -1,8
100 -1.8
60 -1.5
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Annex B
Design values of load-carrying- capacities

B.1 Design capacities of timber-to-timber connector joints.

The downward and the upward directed forces are assumed to act in the middle of the joist. The force Fss is
assumed to act at a distance ess from the centre of gravity of the fasteners.

Force F; for Knapp Clip Connectors GIGANT, RICON and RICON S:

Fira= Net 'min{F ,Rd;Ft,Rd;Fl,KCC,Rd} (B.1.1)

ax

Force F; for Knapp Clip Connectors WALCO:

WALCO V: Fl,Rd = min{2~ F ,Rd;2 : Ft,Rd ; Fax,CS,Rd;Z : Fl,KCC,Rd} (B.1.2a)

ax

WALCO 40: Fird=Fikccrd (for Kmed = 0,9 and C24; see table C.1) (B.1.2b)
Force F; or F; for Knapp Clip Connectors GIGANT, RICON and RICON S:

F23,Rd: min ZF\i,J,Rd; ;FZS,KCC,Rd (B.1.3)
i=1

2

2
1 J{ 1 J

Zn: F\i/,H,Rd kH,z ' Fax,H,Rd

i=1

Fv,3,rd ... shear force of the screws in the end grain of the joist for RICON S:

fh,J,k : Ief,J -d

. F
Fv,J,Rd = k'Ymod -min< 2,3- My,Rk 'fh,J,k -d +%’Rk (8131)
M

4.-M F
fh,J,k 'Ief,J d- \/2+—sz 1 |4 IR
fh,J,k -d- Ief,J 4

Faxirk ... tensile load of screw in the end grain of the joist for RICON S:
0,52-7/d 155, -p2?
1,2-cos’a.+sina

(B1.3.1a)

axJRk —
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shear force of the screw perpendicular to grain of the header for RICON S
(similar for column = screw is parallel to grain):

FuH.Rd ...

fh,H,k 'Ief,H -d
mod H I:axHRk
Forrd = -miny2,3-\ /M, g -f, - d T (B1.3.2)
M
4-M F
LTSV PR B \/2+ YRE ] |4 MR
fh,H,k -d- Ief,H 4
Fax HRK tensile load of screw perpendicular to grain of the header for RICON S

(similar for column = screw is parallel to grain):

0,52-/d-1%, -p
1,2-cos?a +sin’a

(B1.3.2a)

ax,H,Rk

Load capacity Fs4 ra for RICON S connections depending on the number of screws (up from minimum
up to maximum number of screws):

Load capacity with nmin screws in the joist Load capacity with nmax screws in the joist

and header (Nef = Npin):

and header (Nef = NO9):

Z 4 vJRd n'Fv,J,Rd
Z a vHRd _n'Fv,H,Rd

2_1 axHRd ™ =n-F

ax, H,Rd

z 4 vJRd nef'Fv,J,Rd
z_]_ VHRd
Z—l axHRd

FV,H,Rd

-F

ax, H,Rd

The load capacity F.ra between nmin and nmax screws has to be linear interpolated.

F -F ;
2,Rd, max 2Rdmin | (n _ nz,min )+ Fz,Rd,min (Bl32b)
n 2,max n 2,min
Knapp Clip Connector Min. number of screws Nnmin Max. number of screws Nmax
RICON S 140x60 7 10
RICON S 170x60 13
RICON S 200x60 8 16
RICON S 230x60 19
RICON S 200x80 16
RICON S 230x80 3 19
RICON S 260x80 22
RICON S 290x80 25
Force F, or F; for Knapp Clip Connectors WALCO V:
Fore = min {FV,CS,Rd N-Forgs F23,KCC,Rd} (B.1.43)

Force F, for Knapp Clip Connectors WALCO 40:

Fard = F2,kce rd

(for kmoa = 0,9 and C24; see table C.1)

(B.1.4b)
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Force Fas, eccentric for Knapp Clip Connectors GIGANT, RICON and RICON S:

F\,, JRd ... design capacity for centric load
2 2
1 (S € . ..
( + MSJ + (Msj ... reduction factor for eccentricity
N & ap
. FoHRd
Fis g = Min : —— - (B.1.5a)
1 ey €h45 Fopird
— 4+ +] /= +
Nys5 a, a, kH,45 ’ Fax,H,Rd
F45,ch,Rd

Force Fus, centric for Knapp Clip Connectors GIGANT, RICON and RICON S:

I:v,J,Rd
F45,Rd =min Fv,H,Rd (B.1.5h)

F45, KCC,Rd

An effective number of screws nas is used, for Knapp Clip Connectors RICON based on the load-carrying
capacity of 8 mm screws, see Table C.1. Only for Knapp Clip Connectors RICON, a reinforcing plate may
be used. In this case, the load-carrying capacity of the reinforcing plate Fisrcramay be added to Fisrd. See
also page 97 for calculation of RICON.

F

4!

srerc= 4HOKN (B.1.6)

Force F4s for Knapp Clip Connectors WALCO:

WALCO V: F45,Rd = min {FV,CS,Rd 2 Fv,Rd ; F45,KCC,Rd} (B.1.79)
WALCO 40: Fssrd = Faskcerd (fOI' kmod = 0,9 and C24; see table Cl) (B.l.?b)
Where:
Faxrd Design withdrawal capacity of a tensile screw

E = Ko 0,52:/d 1% 0

= B.14
Ry 1,2-cos?a+sin’a (B.14)

Faxcsra  Design withdrawal capacity of a collar screw (WALCO V) according to eq. (B.1.4)
d outer thread diameter of a screw in mm;
Les point side penetration length of the threaded part in mm; for screws parallel to the grain in the

joist Zer should be at least 50 % larger than /e in the header; exceptions are possible for tilted
joints (see Annex D)

Pk characteristic density in kg/m?;
o} angle between grain direction and screw axis;
Nef effective number of screws;
Ny = & for Knapp Clip Connectors GIGANT, RICON and RICON S (VK);
a;—€
Ny = 2-3, for Knapp Clip Connectors RICON S (GK, EK, VS);
a,—€
ac spacing between the tensile screws of Connectors GIGANT, RICON and RICON S, see Table
C.1;

e1 distance between load F; and the tensile screw considered (see Figure B.1). e is positive if F1
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acts within the length ac, otherwise e is negative;

Fird Design screw tensile capacity;
Fikccrd  Design capacity of the Knapp Clip Connector, values see Table C.1.
Furd Design lateral load-carrying capacity per shear plane per fastener according to EN 1995-1-1

8.2.3 for thick outer steel plates in the joist or in the header indicated by the indices J or H,
where the embedding strength is as follows;

fhk characteristic embedding strength for joist or header screw;

frk = (0,033 + 0,049 - a/90°) - pi - d3  in MPa;

Fv.csrd Design load-carrying capacity of a collar screw according to EN 1995-1-1 8.2.3 for thin outer
steel plates;

Faxrre  Design axial capacity of an outer header screw according to EN 1995-1-1 8.7.2, for Knapp Clip
Connectors RICON for the 8 mm screw;

n number of screws per connector plate;

Ku.2 form factor, see Table C.1;

Fasxccra  Design capacity of the Knapp Clip Connector, values see Table C.1.

Nas effective number of screws per connector plate for load Fas;

€15 Distance between the force F4s and the centroid of the fasteners in the joist or in the header
indicated by the indices J or H;

a, az factors for calculating the polar moment, see Table C.1;

KH.45 form factor, see Table C.1;

Fsskcera  Design capacity of the Knapp Clip Connector, values see Table C.1.

Swivel hook
|-

Tensile screw,
one central (GIGANT or RICON) or
two symmetrical screws (RICON S)

O@o@o@c;@o@o@

O

O A >
O 5

O
o i

4 @ v l v
O
Ll

Fig. B.1: Definition of e;
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Combined forces
In case of combined forces the following inequality shall be fulfilled:

2 2 2
( Fieg j + ( Fosea j N ( Fisea j <1 (B.1.8)
Fi ko Fos ko Fis o

B.2 Design capacities of connector joints with bolts

For connector plates connected to a steel member or to a timber member using bolts or interconnection nuts
the assumptions for the calculation of the load-carrying capacity of the connection are:
e The transfer of force from the joist to the connector plate is as for a wood-wood connection, see
clause B.1,

e The bolts or interconnection nuts shall always be arranged as the screws they are replacing;
e No washers are required.

The static behaviour is the same as for a wood-wood connection with screws. The bolt capacities replace
the respective header screw capacities in equations B.1 to B.7.

B.3 Connection stiffness

The following slip moduli K are to be used for Knapp Clip Connectors joints:
Load direction F1

Knapp Clip Connectors GIGANT: Kser = 8,0 KN/mm
Knapp Clip Connectors RICON: Kser = 12,0 KN/mm
Knapp Clip Connectors RICON S: Kser = 25,0 KN/mm
Knapp Clip Connectors WALCO V, WALCO 40: Kser = 4,0 KN/mm

Load directions F2, Fs or F4s — centric load

For a centrical load parallel to the plane of the connector plates, the slip modulus for joints with Knapp Clip
Connectors may be calculated as:

Knapp Clip Connectors RICON:

RICON 60/40 80/40 100/40 120/40 140/40 160/40
Kser 4,5 - px 6,0 - px 7,5 - pk 9,0 - px 10,5 - px 12,0 - px
Where:

pk  The lower value of the characteristic density of the joist or header; max. 500 kg/m3

Knapp Clip Connectors GIGANTand RICON S:
K, =0,07-n,-py°-d>® (B.3.1)

ser
Where:
pk  The lower value of the characteristic density of the joist or header; max. 460 kg/m?
ns  Number of screws in the joist or header connection; ns = 12 maximum!

d;i  Outer thread diameter;

Knapp Clip Connectors WALCO V, WALCO 40: Kser = 1,0 KN/mm
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Load directions F», Fs or F4s — eccentric load

For an eccentric load parallel to the plane of the connector plates, the slip modulus for joints with Knapp
Clip Connectors GIGANT, RICON and RICON S may be calculated as:

Knapp Clip Connectors GIGANT: Kser = 1,0 KN/mm
Knapp Clip Connectors RICON without reinforcing plate: Kser = 1,0 KN/mm
Knapp Clip Connectors RICON with reinforcing plate: Kser = 2,5 KN/mm

Knapp Clip Connectors RICON S: Kser = 4,0 KN/mm
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Annex C
Table C.1: design capacities Fxccrd, (Ym = 1,0) form factors ky, dimensions ac, ai, a2 and numbers Nss
Knapp Clip Fikccrd | Fakecrd | Fakccrd | Faskeerd K K ac a1 az 0
Connectors [kN] [kN] [kN] [N] "2 M4 (mm] | [mm] | [mm] | °
GIGANT 120/40 17,0 12,0 12,0 2,55 2,22 58 56 0 3
GIGANT 150/40 - 474 | 222 | 90 | 91 | 422 | 4
without clip lock 4.0 16.0
GIGANT 150/40 ' '
with clip lock 6.2 12,0 4,95 2,96 90 98 00 4
GIGANT 180/40 . 884 | 346 | 122 | 140 | 882 | 6
without clip lock 33.0 20.0
GIGANT 180/40 12,0 815 | 370 | 122 | 151 | » | 5
with clip lock
RICON 60/40 6,0 4,0 2,30 3,42 34 33 42 1,9
RICON 80/40 11,0 8,0 4,68 4,75 54 43 81 2,9
RICON 100/40 14,0 10,0 9,34 6,83 74 73 213 3,8
RICON 120/40 18,0 12,0 15,7 8,92 94 110 434 4,8
RICON 140/40 18,0 12,0 23,7 11,0 114 155 771 57
RICON 160/40 18,0 12,0 33,3 13,1 134 209 | 1247 6,6
Double RICON > el
ouble
80/40 D 11,0 8,0 23,2 8,17 134 181 | 1145 4,8
Double R. 100/40 V) 14,0 10,0 44,9 12,3 174 319 | 2619 6,7
Double R. 120/40 Y 214
Double R. 140/40 V) 18,0 12,0 73,3 16,5 254 487 | 4953 8,5
Double R. 160/40 V) 294
59 247 529 7
RICON S 140/60 10,7 8.25 60 313 683 10
6,48 312 904 8
RICON S 170/60 34.0 o 18,3 106 90 438 | 1240 13
(60) 2 ’ 6,48 318 | 868 | 8
RICON S 200/60 27,8 13,0 120 500 | 2061 16
6,48 378 | 1354 8
RICON S 230/60 50 39,3 153 150 771 | 3210 19
9,0 ’ 8,67 360 720 8
2 1 )
RICON S 200/80 27,8 173 120 665 | 1678 16
8,67 410 | 1076 8
2 )
RICON S 230/80 50,0 . 39,3 205 150 835 | 2548 19
(99) ¥ ’ 9,52 480 | 1440 | 8
2
RICON S 260/80 52,9 23.6 180 1045 | 3704 99
9,52 566 | 1980 8
2 )
RICON S 290/80 68,4 26.8 210 1284 | 5189 o5
WALCO V 60/ 80 17,0 5,0 17,0 - - - - - -
WALCO 40 (C24) 3,3 6,7 - 55 - - - - -

nce: Number of clip locks in RICON connections, nc. =1 or g = 2

1) ... Characteristic and design values can be used for double RICON with distance or without distance between the
two members

2) ... Fakcerd = 60,0 kN for RICON S60 with welded collar bolt (VS) and retaining screw bolt (with insert screw,
long nut, press nut or nut M12)

3) ... Fakcerd = 99,0 kN for RICON S80 only with welded collar bolt (VS)
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RICON®
Tilted joints
a <45°
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/ milling cut
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RICON®

Tilted joints
a > 45°

Fs

milling cut

45° <o <75°

Screw length can be reduced on top
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RICON®
Tilted joints
a <45°
Fs
millingcut —— F2
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RICON®
Tilted joints
a > 45°
Screw length can be reduced on top
Fs
F2
.
milling cut——— |
[ -
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RICON®

Tilted joints

Header

T Fad

T
Width By Angle Bs
50 mm 83°
80 mm 71°

Screw length can be reduced on top
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RICON®

Tilted joints

Post

RICON® with both sided
50 mm screw length

o
VW VN NY VAR RER B EREE R

= 50
width By | angle Bs
50 mm 80
60 mm 72
80 mm 45

Screw length can be reduced on top
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RICON®
Tilted joints
Post
e Fad

Width By Angle Bs
50 mm 83°
80 mm 71°

Screw length can be reduced on top!
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RICON®

Joint with cross laminated timber (similar structural glued products) header
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RICON®

Joint with interlayer
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RICON® S

Installation welded collar bolt

i
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RICON® S

Installation clip lock

Generall screw positions for clip lock
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RICON® S

Minimum cross-section sizes

(Fin]
o Al
Al 1
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minimum cross sectional area:

jointsize minimum cross section
width height width height
60 140 100 160
60 170 100 190
60 200 100 220
60 230 100 250
80 200 120 230
80 230 120 260
80 260 120 290
80 290 120 320
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RICON® S

Load directions

F2 Fs

| | |

F i

el

el ... distance from load direction F1
to the next collar bolt

Fas
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RICON® S

Tilted joint

F-
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Screw length can be adopted to fit in secondary beam!
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RICON® S

Tilted joint

Screw length can be adopted to fit in secondary beam

35°< Bs < 90°
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Technical description of the product

"Binderholz Brettsperrholz BBS" are plane timber building components which are made of at
least three layers of softwood boards. Adjacent layers are glued together with an angle of 90°.
The cross section of the elements is symmetric. The term symmetry only refers to the properties
of the product which are relevant for the load-bearing capacity: geometry (grain direction of the
longitudinal and cross layers) and strength of the applied timber (grading and classification).

The components and the system setup of the elements are given in Annex 1.

Two adjacent layers may be oriented with parallel grain direction if a symmetric and crosswise
blocked structure is guaranteed.

Not load-bearing outer layers are permissible.
Building elements are plane.

The elements can be produced with a width up to 3.5 m and a length up to 22 m as GroRRformat
and with a width up to 1.25 m und a length up to 5 m as Systemformat.

By cutting after the production more narrow elements can be fabricated.

The building components in Systemformat with a width up to 1.25 m may be connected in the
plant in longitudinal direction by large finger jointing in accordance with EN 14080" to a length of
up to 24 m.

The application of chemical substances (wood preservatives and flame-protective agents) is not
subject of this European technical assessment.

Manufacturing

The cross laminated timber elements are manufactured in accordance with the provisions of this
European technical assessment using the automated manufacturing process in accordance with
the technical documentation.

The layers shall be bonded together to the required thickness of the cross laminated timber.

Specifications of the used boards are given in Annex 2. Boards are visually or machine strength
graded. Only technically dried wood shall be used.

Only boards which are planed on both sides of the outer layer shall be used. The boards may
be connected by finger joints in longitudinal direction according to EN 14080. There shall be no
butt joints.

The boards of the longitudinal layers of the Grof3format have grooves with a width of 4 mm in
grain direction. The distances of the grooves from the edge and among each other must be in a
range of 40 mm to 80 mm. The remaining thickness of the board under the groove must be
50 % of the thickness of the board at least.

The single boards of the layers in longitudinal direction may be glued at narrow side. The
permissible width of the gap is given in Annex 2.

The solid wood slab elements correspond to the specifications given in Annexes 1 to 3 of this
European technical assessment. The material characteristics, dimensions and tolerances of the
solid wood slab elements not indicated in these Annexes are given in the technical
documentation of the European technical assessment.

EN 14080:2013 Timber structures - Glued laminated timber and glued solid timber -
Requirements

8.03.04-28/15
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Design

The European Technical Assessment only applies to the manufacture and use of solid wood
slab elements. Verification of stability of the building while using the solid wood slab elements is
not subject of the European Technical Assessment.

The following conditions shall be observed:

— Design of the solid wood slab elements is carried out under the responsibility of an
engineer experienced in such products.

—  Design of the works shall account for the protection of the solid wood slab elements.
—  The solid wood slab elements are installed correctly.

The design of the solid wood slab element can be performed according to EN 1995-1-1, taking
into account Annexes 2 to 5 of the European Technical Assessment. Standards and regulations
valid in the place of use shall be considered.

Packaging, transport, storage, maintenance and repair

The solid wood slab elements shall be protected during transport and storage against any
damage and detrimental moisture effects. The manufacturer's instructions for packaging,
transport and storage shall be observed.

The assessment of the fithess for use is based on the assumption that maintenance is not
required during the assumed intended working life. In case of a severe damage of a solid wood
slab element immediate actions regarding the mechanical resistance and stability of the works
shall be initiated. Should this situation arise replacement of the elements can be necessary.

Installation

The manufacturer shall prepare assembling instructions in which the product-specific
characteristics and important measures to be taken into consideration for assembling are
described. The assembling instructions shall be available at every construction site.

The assembling of the solid wood slab elements according to this European technical
assessment shall be carried out by appropriately qualified personnel.

Elements which are directly exposed to the weather shall be provided with an effective
protection for the cross laminated timber element during assembling and service.

The safety-at-work and health protection regulations have to be observed.

Specification of the intended use in accordance with the applicable European
Assessment Document

The elements are intended to be used as load-bearing and/or stiffening or not load-bearing wall,
ceiling/floor, roof and special construction components for timber structures. For the taking up
and transmitting of loads they may be stressed both perpendicular to the element plane and in
the element plane.

The solid wood slab element shall be subjected to static and quasi-static actions only.

The solid wood slab element is intended to be used in service classes 1 and 2 according to
EN 1995-1-1.

Members which are directly exposed to the weather shall be provided with an effective
protection for the solid wood slab element in service.

The performances given in Section 3 are only valid if the solid wood slab elements are used in
compliance with the specifications and conditions given in Annex 1 to 5.

EN 1995-1-1:2004+A1:2008+A2:2014 Eurocode 5: Design of timber structures — Part 1-1: General - Common rules
and rules for buildings

8.03.04-28/15
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The verifications and assessment methods on which this European Technical Assessment is
based lead to the assumption of a working life of the solid wood slab element of at least 50
years. The indications given on the working life cannot be interpreted as a guarantee given by
the producer, but are to be regarded only as a means for choosing the right products in relation
to the expected economically reasonable working life of the works.

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

3.1 Mechanical resistance and stability V' (BWR 1)
Essential characteristic Performance
Bending 2 Annex 3
Tension and compression 2 Annex 3
Shear ? Annex 3
Embedment strength Annex 3
Creep and duration of the load Annex 3
Dimensional stability Annex 3
In-service environment Annex 3
Bond integrity Annex 3

Y This characteristic also relates to BWR 4.

2 Load bearing capacity and stiffness regarding mechanical actions perpendicular to and in plane of the
solid wood slab element.

For gluing the board layers, for the finger joint connection of the individual boards and for the
large finger joint connection an adhesive which meet the requirements of EN 301° shall be
used. Alternatively a one component polyurethane adhesive which meets the requirements of
EN 15425* and EN 14080°, annex B.2 considering annex B.1, may be used.

Regarding the applicable type of adhesive national regulations apply.®

Details on the adhesives and the bonding process are deposited with Deutsches Institut fur
Bautechnik.

3.2 Safety in case of fire (BWR 2)

Essential characteristic Performance

Reaction to fire Annex 3

Resistance to fire Annex 3

EN 301:2013 Adhesives, phenolic and aminoplastic, for load-bearing timber structures

EN 15425:2008 Adhesives — One component polyurethane for load bearing timber structures — Classification and
performance requirements

EN 14080:2013 Timber structures — Glued laminated timber and glued solid timber - Requirements
In Germany adhesives of the type | are to be used.

763612.15 8.03.04-28/15
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3.3

3.4

3.5

3.6
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Hygiene, health and the environment (BWR 3)

Essential characteristic

Performance

Content of dangerous substances

The manufacturer has submitted a written declaration
to the Technical Assessment Body (DIBt) that no
dangerous substances > 0.1 wt. % are used in the
product assessed by the present ETA.

Only wood based panels which can be assigned to
formaldehyde class E1 according to EN 13986 shall be
used.

The use of wood preservatives and flame retardants is
excluded.

The chemical composition of the adhesives for gluing
the board layers, the finger joint connection of the
individual boards and the universal finger joint
connection has to be in compliance with the chemical
composition deposited at the Technical Assessment
Body (DIB).

Water vapour transmission

Release scenarios regarding IA1,1A 2
BWR 3
Water vapour permeability — Annex 3

Safety and accessibility in use (BWR 4)

Essential characteristic Performance
Impact resistance Annex 3
Protection against noise (BWR 5)
Essential characteristic Performance
Airborne sound insulation Annex 3
Impact sound insulation Annex 3
Sound absorption Annex 3

Energy economy and heat retention (BWR 6)

Essential characteristic | Performance
Thermal conductivity Annex 3
Air permeability Annex 3
Thermal inertia Annex 3

8.03.04-28/15
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3.7 Sustainable use of natural resources (BWR 7)

The performance of this product in terms of sustainable use of natural resources has not been
investigated.

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

In accordance with EAD No. 130005-00-0304 the applicable European legal act is:
1997/176/EC amended by 2001/596/EC

The system to be applied is: 1

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

Technical details necessary for the implementation of the AVCP system are laid down in the
control plan deposited with Deutsches Institut flr Bautechnik.

Issued in Berlin on 7 April 2016 by Deutsches Institut fiir Bautechnik

Andreas Kummerow beglaubigt:
p.p. Head of Department Deniz

763612.15 8.03.04-28/15
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d= board thickness (18mm - 45mm)
D= element thickness (54mm - 350mm)

Binderholz Brettsperrholz BBS

Construction of a multilayered timber element of Systemformat

Annex 1

Z721745.16
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d= board thickness (17mm - 43mm)
D= element thickness (51mm - 215mm)

Binderholz Brettsperrholz BBS

Construction of a multilayered timber element of Grol3format

Annex 1
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d= board thickness (17mm - 43mm)
D= element thickness (51mm - 215mm)

Binderholz Brettsperrholz BBS

Construction of a multilayered timber element of Grof3format DQ

Annex 1
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2 EN 13183-2:2002

Table 1: Dimensions and specifications of the multilayered timber elements

Binderholz Brettsperrholz BBS "Systemformat"

Characteristic

Specification

Thickness 54 to 350 mm
Tolerance in thickness +1mm
Width <1.25m
Tolerance in width +2mm
Length <5m
Tolerance in length (relating to a max. length up to 5 m) +2mm
Length of the element with large finger joint <24m
Number of layers 3<n<9
maximum number of consecutive layers having the same grain direction <2
maximum width of gap between the boards of a layer 4 mm

Large finger joints

according to EN 14080

Boards

Material

softwood

Strength class according to EN 338"

Cover layers / longitudinal layers (having the same grain direction as cover
layers)

Cross layer (having the a grain direction perpendicular to the cover layer)

290 % C24; <10 % C16*
=230 % C24; <70 % C16**

Thickness 18 to 45 mm
Width 80 to 250 mm
Ratio width to thickness of the cross-layers >4:1
Moisture of wood according to EN 13183-22 12+2 %

Finger joints

according to EN 14080

* The proportion of wood of grade C16 may be disregarded by way of calculation.
** The proportion of wood of grade C24 shall be disregarded by way of calculation.

L EN 338:2009 Structural timber - Strength classes
Moisture content of a piece of sawn timber — Part 2: Estimation by electrical resistance method

Binderholz Brettsperrholz BBS

Dimensions and specifications of the multilayered timber elements

Annex 2

Z721745.16
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Table 1 (continued)

Binderholz Brettsperrholz BBS "GrofRformat" and "GroRRformat DQ"

Characteristic Specification
Thickness 51to 215 mm
Tolerance in thickness +1mm
Width <35m
Tolerance in width +2mm
Length <22m
Tolerance in length (relating to a max. length up to 22 m) +2mm
Number of layers 3<n<5
maximum number of consecutive layers having the same grain direction <2
maximum width of gaps between the boards of a layer 4 mm
Boards
Material softwood

Strength class according to EN 338

Cover layers / longitudinal layers (having the same grain direction as cover > 90 % C24° < 10 % C16*

layers)

Cross layers (having the grain direction perpendicular to the cover layers)

Thickness 17 to 43 mm
Width 100 to 200 mm
Ratio width to thickness of the cross-layers >4:1
Moisture of wood according to EN 13183-2 12+2%

according EN 14080

Finger joints . :
ger] mechanical resistance

* The proportion of wood of grade C16 may be disregarded by way of calculation.

Binderholz Brettsperrholz BBS

. . . . . Annex 2
Dimensions and specifications of the multilayered timber elements
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Table 2: Characteristic strength values and values of stiffness for
"Binderholz Brettsperrholz BBS" in MN/m?2

Kind of stress

Strength class of boards

C16 C24
Characteristic strength values
Bending fnk 16 24
i frok 10 14
Tension
frook 0.4 0.4
: feok 17 21
Compression
fe.00k 2.2 2.5
Shearing fuk 1.8 2.5
Rolling shear f 10
"Systemformat” Rk '
Rolling shear "Grol3format" f 0.7
and "GroRformat DQ" Rk '
Values of stiffness
Elasticity modulus Eo.mean 8000 11000
of bending Ego mean 270 370
Shear modulus Ghean 500 690
Rolling shear modulus GR.mean 50

Binderholz Brettsperrholz BBS

Strength and stiffness values

Annex 2

Z721745.16
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Table 3: Essential requirements of the multilayered timber elements

BWR | Requirement | Verification method | Class / Use category / Value
Mechanical resistance and stability
For the calculation of the single layers the characteristic strength
and stiffness values of softwood of the corresponding strength
classes according to EN 338 shall be used taking into consideration
the definitions in Annex 2. In addition the following values apply:
Rolling shear strength
"Syste?mformat" (5‘Vgo-fractile) frx 1.0 N/mm?
Rolling shear strength
Panel shear strength "Grof3format" and frik 0.70 N/mm?
"Grol3format DQ" (5%-fractile)
Bending strength Rolling shear modulus Grmean 50 N/mm2
(mean value)

1 In case of connecting the elements by large finger joints the
characteristic bending strength is to reduce by 25 %. In case of
tensile stresses in the panel plane the characteristic tensile strength is
to reduce by 30 %.

For references regarding the calculation see annexes 4 to 5.
National regulations might have to be followed.
Use of fasteners according to EN 1995-1-1, for further details see Annex 4
Creep and duration of load | according to EN 1995-1-1
. . . Moisture content during use shall not change to such extent that
Dimensional stability .
adverse deformations can occur.
In-service environment EN 1995-1-1 1land?2
Bond integrity EAD 130005-00-0304 Passed
Safety in case of fire
Reaction to fire
Timber elements except for
2 | floorings i Commission Decision 2005/610/EC Euroclass D-s2, dO
Floorings Euroclass Dy-s1
Resistance to fire
Charring rate | EN 1995-1-2° | 0.7 mm/min
Hygiene, health and the environment
; \L/lVater vapour permeability EN 1SO 10456 20 t0 50
Sclj’ﬁstte:rfccgsdangerous EAD 130005-00-0304 See clause 3

EN 1995-1-2:2004 + AC:2009 Eurocode 5: Design of timber structures — Part 1-2: General — Structural fire design
EN ISO 10456:2007 * AC:2009 Building materials and products — Tabulated design values and procedures for determining
declared and design thermal values

Binderholz Brettsperrholz BBS

. . . . Annex 3
Essential requirements of the multilayered timber elements
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Table 3 (continued)

Safety in use
4 . Soft body resistance is assumed to be fulfilled for walls with a
Impact resistance . . .
minimum of 3 layers and minimum thickness of 60 mm.
Protection against noise
5 Airbourne sound insulation No performance assessed
Impact sound insulation No performance assessed
Sound absorption No performance assessed
Energy economy and heat retention
6 Thermal conductivity A EN ISO 10456 | 0,13 W/(m2 - K)
Air tightness No performance assessed
Thermal inertia c, EN ISO 10456 | 1.600 J/( kg - K)

Binderholz Brettsperrholz BBS

Essential requirements of the multilayered timber elements

Annex 3

Z721745.16
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1.2

13
131

1.3.2

14

141

Recommendations for the design of the elements

General

Design, calculation and realization can be done according to EN 1995-1-1 taking into account the
following provisions. For the calculation according to EN 1995-1-1 national regulations may have to be
followed.

The determination of the distribution of stresses and internal forces must consider the influence of shear
deformations of the cross layers. In Annex 5 advice is given on how to perform the calculation of the
elements.

If using panels as cover, the deformation of the covers might have to be taken into account. These
cover layers may not be used for calculation of the bearing capacity of the cross laminated timber
elements.

Characteristic values

The characteristic strength and stiffness values can be taken from Annex 2 and 3. In addition the
following applies:

While calculating the part of the deformation due to shear forces, the elements thickness D regardless
of the configuration and a shear modulus of G = 60 N/mm2 may be used.

Mechanical actions perpendicular to the element’s plane
Bending and shear

For the calculation of the characteristic values of the element according to Annex 5, only the boards,
which are oriented parallel to the span direction, may be considered.

For the verification of the bending strength of a layer the design value of the bending strength may be
multiplied with a system factor k  :

_ {1+0,025-n
k, =min

with n = number of boards lying side by side.
Tension and compression

The behaviour in bearing and deformation against compression perpendicular to the element’s plane
can be calculated according to EN 1995-1-1 using the strength and stiffness values given in chapter 1.2.

Tension loads perpendicular to plane of the element should be avoided.

Mechanical actions in plane of the element

For loads in plane of the element only layers can be taken into account, where the direction of the grain
is parallel to the stresses occurring from external loads.
Shear

If forces between adjacent boards of a layer are transmitted only by means of using the next layer glued
crosswise, the shear stresses in the crossing surfaces have to be calculated as follows:

F,-h a
Trd = d I 'ngv,d
2
with Fq = external load on a wall element (N)
h = height of the wall (mm)

largest side length of the crossing area (mm)

Binderholz Brettsperrholz BBS

Recommendations for the design of the elements and the fasteners

Annex 4

Z721745.16
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Ip = polar moment of inertia of a certain crossing area i (mm4)
Z |p = sum of all polar moments of inertia of the crossing areas in the element
fua = design value of the torsional shear strength; the characteristic value shall be set to

fux = 2.5 N/mm2 for this calculation
Trq = design value of the torsional stresses occurring if boards of one layer are not glued
on their narrow sides
In addition it has to be verified that the layers can bear the stresses falling upon them.
1.4.2 Tension and compression

The behaviour in bearing and deformation in the elements plane can be calculated according to
EN 1995-1-1 using the strength and stiffness values given in chapter 1.2.

2 Recommendations for the design of the fasteners

2.1 General
The determination of characteristic values of the load-bearing capacity of fasteners in the element shall
be carried out according to EN 1995-1-1 or a European technical assessment which has been granted

for the relevant fastener as for softwood or for glued laminated timber. For the calculation according to
European regulations national provisions may apply.

Side surfaces are the surfaces of the element parallel to the plane of the element consisting of the
surface of the outer layers.

Narrow surfaces are the surfaces perpendicular to the plane of the element, consisting of the lateral
surfaces and the cross grain of the boards.

As fasteners nails, wood screws, bolts, dowels and dowels type fasteners according to EN 1995-1-1 or
a European technical assessment may be used.

Fasteners in narrow sides may not take into account as load-bearing. Decisive for the minimum
spacings of the fasteners and the embedding strength is the grain direction of the cover layers.

Other fasteners resp. their dimensions and application stated in this assessment may be used and
calculated with special and with Deutsches Institut fir Bautechnik coordinated verifications.

2.2 Connections with dowels and bolts

The characteristic value of connections with dowels and bolts in the side surfaces can be calculated
according to EN 1995-1-1.

The minimum distance and spacing for dowels and bolts must be 5-d from the loaded edge and
between each other and 3 -d from the unloaded edge. This applies regardless of the angle between the
direction of force and the direction of the grain.

Binderholz Brettsperrholz BBS

. - Annex 4
Recommendations for the design of the elements and the fasteners
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2.3 Nails

The characteristic value of the load-bearing capacity of axially loaded nails in the side surfaces can be
calculated according to EN 1995-1-1.

The diameter of nails must be at least 4 mm. Only grooved nails with a characteristic value of the point
side withdrawal strength f_ , >50 - 10 - p? and a characteristic value of the head side pull-through

strength fheadk >100-107° - pi may be employed for axial loading (px = characteristic density in kg/m3;
max. 500 kg/m3).

2.4 Screws

The characteristic value of the load-bearing capacity of screws in the side surfaces of the board can be
calculated according to EN 1995-1-1.

Screws must have a diameter of at least 4 mm.

25 Split ring connectors and toothed-plate connectors

The characteristic value of the load-bearing capacity of split ring connectors and toothed-plate
connectors in the side surfaces of the board can be calculated according to EN 1995-1-1.

Toothed-plate connectors in the narrow surfaces may not be taken into consideration as load-bearing.

Binderholz Brettsperrholz BBS

. - Annex 4
Recommendations for the design of the elements and the fasteners

Z721745.16 8.03.04-28/15



electronic copy of the eta by dibt: eta-06/0009

Page 19 of European Technical Assessment Deutsches
ETA-06/0009 of 7 April 2016 Institut

fir
English translation prepared by DIBt Bautechnik

Design according to the theory of flexible bonded beams

The calculation of elements with up to five layers can be performed using the theory of flexible bonded beams as
described in EN 1995-1-1.

To consider deformations due to shear the factor si/K; according to the standard is substituted by the factor
hi/(Gg -b).

The effective moment of inertia is calculated by:

3 2 . bj -h3
lef = = (I - +vi - Aj-ad) with Aj =bj-hj; lj=——
i=1 ' 12
1 _ _ 1
V1= 5 — v2 =1 V3 = 5 —
n°-Eqg-Aq-hy n°-Eg-Agz-hy
l+—2 1+—2
GRr bl Gr-b -l
hy — ho hy i h3
a=|—+h+—=|-ay; ag=|—-=+hp+—=|+a
1 [2 1 2) 2 3 [2 2 2 2

hy — ho hy —  hs
Ag| —+hy+-4%|-vy3-A3:| S +hy+—=
71 A1 (2 1 2] v3-A3 (2 2+,

ag =

3
X (vi-A)
i=1
The verification of the bending performance is done by determination of the bending stress at the boundary of the
boards. The bending stress in the middle of the boards may remain unconsidered.
M h;
Smyrid = i—? : (vi 8 +5'j <fmd

le

The verification of the shear performance is done by determination of the shear stress in the decisive plane:

Vg vi- S

Tvd = —? YIb L< frd
ef *

Legend
h,; = thickness of the whole element [mm]
h; = thickness of the layer i parallel to the direction of load transfer [mm]
h_i = thickness of the layer i perpendicular to the direction of load transfer [mm]
b = width of the element [mm]
n = number of layers
I

= span width [mm]
I = effective moment of inertia [Nmm?]

Gr = rolling shear modulus [N/mmZ]
Eo = modulus of elasticity parallel to the grain of the boards [N/mm?]

Binderholz Brettsperrholz BBS

A
Recommendations for the design according to the theory of flexible bonded beams nnex s

Z721745.16 8.03.04-28/15






