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1. LEGAL BASISAND GENERAL

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 products as amended by
Council Directive 93/68/EEC of 22 July
1993

— Bekendtgarelse 559 af 27-06-1994 (aflgser
bekendtgorelse 480 af 25-06-1991) om
ikrafttreeden af EF direktiv af 21.
december 1988 om indbyrdes tilnsermelse
af medlemsstaternes love og
administrative bestemmelser om
byggevarer.

— Common Procedural Rules for Requesting,
Preparing and the Granting of European
Technical Approvals set out in the Annex
to Commission Decision 94/23/BC

- EOTA Guideline ETAG 015 Three-
dimensional nailing plates, September
2002 edition.

ETA-Danmark A/S is authorized to check
whether the provisions of this European
Technical Approval are met. Checking may

4,

take place in the manufacturing plant.

Nevertheless, the responsibility 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
manufacturers 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withdrawn by ETA-Danmark A/S pursuant to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 designated as
such. Texts and drawings of advertising
brochures shall not contradict or misuse the
European Technical Approval.

This European Technical Approval is issued
by ETA-Danmark A/S in  English.
This version corresponds fully to the version
circulated within EOTA. Translations into
other languages have to be designated as such.

Official Journal of the European Communiti€sLM0, 11 Feb 1989, p 12.
Official Journal of the European Communiti€sli220, 30 Aug 1993, p 1.
Official Journal of the European Communiti€SINL7, 20 Jan 1994, p 34.
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2. SPECIAL CONDITIONSOF THE stainleshs steel_ 1I.4401 anld 1.4(';404 %cc(jork;ji?g to &84,
or another stainless steel as described beforteuictsres
EUROPEAN TECHNICAL subject to internal or external atmospheric expsur
APPROVAL (including industrial and marine environment), or
o ) exposure in permanently damp internal conditiohsapi
1. Définition of product and intended use particular aggressive conditions exist. Such paleic
aggressive conditions are e.g. permanent, altegati
Definition of the product immersion in seawater or the splash zone of seawate

The SIMSPON Strong-Tie Concealed Beam Hangerschloride atmosphere of indoor swimming pools or

are three dimensional nailing plates made of pre-atmosphere with extreme chemical pollution (e.g. in

galvanized steel Grade S 250 GD + Z275 according tgesulphurization plants or road tunnels where oigic

EN 10326:2004 or stainless steel 1.4401 and 1.4404naterials are used). A concealed joist hanger jemtiu

according to EN 10088 or a stainless steel with affom steel, which is resistant for these atmosphearey

minimum characteristic yield stress of 235 N/mmor be used in these areas.

minimum ultimate tensile strength of 330 N/mm?2. or

aluminium AIMgSi 0,7 according to DIN 1749-1. The They are not intended to be used in areas whese the

range addressed by this Approval consists of variou Might support seismic actions. They are supposdueto

hangers which have in common the necessity toipgact used with specified fasteners mentioned in Annexa8

a notch and holes in the joist for the dowels pafity, ~ according to fastening combinations and nail paster

TUB, TUS, TUBS, ETNM, BTN, BT4, BT, BTC, divenin Annexes B.

BTALU and CBH. They are intended for wood-wood

connections and wood-concrete connections witheangl The ETB, ETS, EL and EL-S connectors are intended f

varying from 30° to 90°. The geometry and standarduse in making end-grain to side-grain connectiorisad

dimensions are given in Annexes D. bearing timber structures, as a connection betwaeen
timber joist and a solid timber or wood based heade

ETB and ETS connectors are two-piece non-weldedWhere requirements for mechanical resistance and

face-fixed connectors to be used in timber to timbe Stability and safety in use in the sense of theefiss
connections. Requirements 1 and 4 of Council Directive 89/106ZEE

EL connectors are One_piece non_Welded, face_ﬁxecﬁha” be fulfl"ed The EL connectors are alsomdm f0r

connectors to be used in timber to timber connestas ~ Use in making an end-grain connection between laetim
well as connections between a timber joist and gjoist and a concrete structure or a steel member.
concrete structure or a steel member.

EL-S connectors are one-piece non-welded, faceifixe Assumed working life

connectors to be used in timber to timber connastio ~ The assumed intended working life of the joist
The connectors are made from aluminium grade ENcCOnnectors for the intended use is 50 years, peovid
AW-6082 T6 according to EN 755-2:2000 with that they are subject to appropriate use and
minimum yield strength of 250 MPa, a minimum teasil Mmaintenance.

strength of 295 MPa and a minimum ultimate strdifl o

%. Dimensions’ hole positions and aluminium tym ar The information on the Working life should not be
shown in Annex D6 to D8. Typical installations are regarded as a guarantee provided by the manufacture

shown in Annex C. ETA-Danmark. An “assumed intended working life”
means that it is expected that, when this workifegy |
Intended use has elapsed, the real working life may be, in ndusa

The SIMPSON Strong-Tie Concealed Beam Hangers aréonditions,  considerably longer — without —major
intended to be used for connections of joists withdegradation affecting the essential requirements.
rectangular cross sections to their support. Tie joay

be either of solid sawn or Engineering Wood Product

listed in Annex C1

This support may be either a solid sawn element, an
Engineering Wood Product listed in Annex C1, or
concrete. With regard to moisture behaviour of the
support and/or joist, the use is possible in serclasses

1 and 2 defined in EN 1995-1-1:2004 for the Caiex
Beam Hangers made out of galvanised steel. Thesuse
possible in service class 1, 2 and 3 defined inlE8b-1-
1:2004 for Concealed Beam Hangers made out of
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2. Characteristics of product and assessment

ETAG Characteristic
para.

Assessment of characteristic

2.1 Mechanical resistance and stability*)

6.1.1 Characteristic load-carrying capacity
6.1.2 Stiffness
6.1.3 Ductility in cyclic testing

2.2 Safetyin case of fire

6.2.1 Reaction to fire

2.3 Hygiene, health and the environment

6.3.1 Influence on air quality
2.4 Safetyinuse

2.5 Protection against noise

2.6 Energy economy and heat retention

2.7 Related aspects of serviceability

6.7.1 Durability
6.7.2 Serviceability
6.7.3 Identification

See Annex D
No performance determined

No performance determined

SIMPSON Strong-Tie Concealed Beam
Hangers and Joist End connectors are
classified aguroclass Al in accordance with
EN 13501-1 and EC decision 96/603/EC,
amended by EC Decision 2000/605/EC

No dangerous materials **)
Not relevant
Not relevant

Not relevant

The Concealed Beam Hangers and Joist End
connectors have been assessed 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, 2
and 3

See Annex A

*) See page 6 of this ETA

*¥) In accordance with http://europa.eu.int-/comnt&rprise/construction/internal/dangsub/dangmain Int addition to the specific clauses relating &mgerous
substances contained in this European Technicatodah there may be other requirements applicabléné¢ products falling within its scope (e.g. tqaosed
European legislation and national laws, regulatiand administrative provisions). In order to méwgt provisions of the EU Construction Products Diveg

these requirements need also to be complied whienvand where they apply.
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Safety principlesand partial factors
2.1. Mechanical resistance and stability

See annex D for characteristic load-carrying cdjgsci

nical Approval no. BI7/A0245

The ETB, ETS, EL and EL-S connectors have been
assessed as having satisfactory durability and
serviceability when used in timber structures uding
timber species described in Eurocode 5 and sutgjebe
conditions defined by service class 1 and 2

of the SIMPSON Strong-Tie Concealed Beam Hangers

and SIMPSON Strong-Tie Joist End connectors.

Serviceability of the Concealed Beam Hangers is
understood as their ability to resist loads without

The mechanical capacities of the concealed beanunacceptable deformations.
hangers and Joist End connectors are determined by

calculation assisted by testing as described ifeth&€A

Guideline 015 clause 5.1.2. They should be used for
designs in accordance with EN-1995-1-1 (Eurocode 5)

or a similar national timber code.

The load-bearing capacities given in Annexes Dhef t

concealed beam hangers and Joist End connectoes hav

been determined based on the use of connectorarails
4.0 x 60 in accordance to ETA-04/0013 and screws ar
described in Annex C3. It is allowed to use conmect
screws or connector nails 4.0 x 50 or 4.2 x 50.8rx4

60 in accordance to ETA-04/0013. Case by case

calculations have to be carried out to determine th
load-bearing capacity of the connection.

The design also allows the use of threaded nails in
accordance to EN 14592 with a diameter in the range
4.0-4.2 mm and a minimum length of 35 mm, assuming

a thick steel plate when calculating the laterall load-
bearing capacity. If no calculations are made actdn
factor equal to the ratio between the characteristi
withdrawal capacity of the actual used threadaitland
the characteristic withdrawal capacity of the
corresponding connector nail according to tableif1
ETA-04/0013 is applicable for all load-bearing
capacities of the connection.

No performance has been determined in relation to

ductility of a joint under cyclic testing.

The contribution to the performance of structures i
seismic zones, therefore, has not been assessed

2.7. Related aspectsof serviceability

2.7.1 Corrosion protection in service class 1 and 2.

The thickness of galvanisation (Z275 according i E
10143) or the aluminium AIMgSi 0,7 is such that a
reasonable durability may be expected in serviassels 1
and 2 according to EN 1995-1-1:2004, in the coongi
stated in the Intended Use 81.2 above.

The use of stainless steel 1.4401 and 1.4404 dngoa
EN 10088 extends the scope to service class 3dingor
to EN 1995-1-1:2004 in the conditions stated in the
Intended Use §1.2 above.
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3. Attestation of Conformity and CE marking

3.1. Attestation of Confor mity system
The system of attestation of conformity is 2+
described in Council Directive 89/106/EEC
(Construction Products Directive) Annex lIl.

a) Tasks for the manufacturer:

(1) Factory production control,
(2) Initial type testing of the product,

b) Tasks for the notified body:
(1) Initial inspection of the factory and
the factory production control,
(2) Continuous surveillance
3.2. Responsibilities

3.2.1 Tasks of the manufacturer

and frequency of testing and controls to be
performed within the factory production control
and has been agreed between the approval holdel
and ETA-Danmark.

The results of factory production control are
recorded and evaluated. The records include at
least the following information:

- Designation of the product, basic material and
components;

- Type of control or testing;

- Date of manufacture of the product and date
of testing of the product or basic material and
components;

- Result of control and testing and, if
appropriate, comparison with requirements;

- Signature of person responsible for factory
production control.

The records shall be presented to ETA-Danmark
on request.

3.2.1.2 Initial type testing of the product

3.2.1.1 Factory production control

The manufacturer has a factory production control
system in the plant and exercises permanent
internal control of production. All the elements,

requirements and provisions adopted by the
manufacturer are documented in a systematic
manner in the form of written policies and
procedures. This production control system
ensures that the product is in conformity with the
European Technical Approval.

For initial type-testing the results of the tests

performed as part of the assessment for the
European Technical Approval shall be used unless
there are changes in the production line or plant.
In such cases the necessary initial type testiisg ha
to be agreed between ETA-Danmark and the
notified body.

3.2.2. Tasks of notified bodies

3.2.2.1 Initial inspection of the factory and tteetbory

The manufacturer shall only use raw materials
supplied with the relevant inspection documents
as laid down in the control planThe incoming
raw materials shall be subject to controls andstest
by the manufacturer before acceptance. Check of
materials, such as sheet metal, shall include
control of the inspection documents presented by
suppliers (comparison with nominal values) by
verifying dimension and determining material
properties, e.g. chemical composition, mechanical
properties and zinc coating thickness.

The manufactured components are checked
visually and for dimensions.

The control plan, which is part of the technical
documentation of this European Technical
Approval, includes details of the extent, nature

! The control plan has been deposited at ETA-Dakiauad is
only made available to the approved bodies involuetie
conformity attestation procedure.

production control

The approved body should ascertain that, in
accordance with the control plan, the factory, in
particular the staff and equipment, and the factory
production control, are suitable to ensure a
continuous and orderly manufacturing of the joist
hangers with the specifications given in part 2.

3.2.2.2 Continuous surveillance

The approved body shall visit the factory at least
twice a year for routine inspections. It shall be
verified that the system of factory production
control and the specified manufacturing processes
are maintained, taking account of the control plan.

The results of product certification and continuous
surveillance shall be made available on demand by
the certification body to ETA-Danmark. Where
the provisions of the European Technical
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Approval and the control plan are no longer
fulfilled, the certificate of conformity shall be
withdrawn by the approved body.

3.3.CE marking

The CE marking shall be affixed on each packaging
of connectors. The initials "CE" shall be
accompanied by the following information:

- The identification number of the notified

body.
- Name or identifying mark of the
manufacturer.

- The last two digits of the year in which
the marking was affixed.

- Number of the European Technical
Approval.

- Name and size of product.

- Number of the EC certificate of
conformity.

- Number of the ETA guideline (ETAG
no. 015).
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4. Assumptionsunder which thefitness of the -
product for the intended use was favourably
assessed

4.1. Manufacturing

Concealed Beam Hangers and Joist End connectors are
manufactured in accordance with the provisionshdd t
European Technical Approval using the manufacturing
processes as identified in the inspection of tlaamtpby

the notified inspection body and laid down in the
technical documentation.

4.2. Installation

SIMPSON Strong-Tie Concealed Beam Hangers and
Joist End connectors shall be installed on theshaisa
specific structural design for each installatiosing the
load-bearing capacities given in Annexes D and
applying the appropriate kmod factor dependinglen t
relevant service class / load duration and the@pjate
National partial safety factor for materials.

The fixing of the Concealed Beam Hangers and Joist
End connectors to the support shall use the apiatepr
nails or screws in case of solid wood or wood-based
support, appropriate CE marked metal anchors feiirus
concrete in case of concrete support. The loadiragar
capacities indicated in the Annexes are given piexi
that the fixing device has been appropriately desig
and installed.

The Concealed Beam Hangers shall be installed by
appropriately qualified personnel, following an
installation plan and relevant construction details
worked out for each individual building project. &h
installation plan shall be based on the manufacdure
general guide and provisions for installing SIMPSON
Strong-Tie connections

4.3. Maintenance and repair

It is the manufacturer’s responsibility to ensurattthe
information on the specific conditions according 1to
and 2 including Annexes is given to those who are
concerned. This information may be made by
reproduction of the respective parts of the Europea
Technical Approval. In addition all installation teda
shall be shown clearly on the package and/or on an
enclosed instruction sheet, preferably using
illustration(s).

Minimum requirements for the different support:

- Nails, screws or dowels specifications

- Information on the installation procedure,
preferably by means of an illustration

minimum edge distances for fixing elements (in

the case of nails, screws or dowels according to
EN 1995-1-1:2004, in the case of anchors
according to the relevant ETA)

identification of the manufacturing batch.

/

7\ /

( ;
\ "(q{ i
’Q Wi )
Thomas Bruun
Manager, ETA-Danmark
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Annex A Revision History

Revision History

Issue update

TU for force direction axial and lateral
Update BTN, BT4, BTALU up to size 240
BT280 up to BT600

BTC120 up to BTC600

Merged with the ETA 07/0245 Joist End connectors
ET, ETB, ELS
Added the possibility for a slope < 0°

4 Add ETS




Page 11 of 72 of European Technical Approval ncA£7/0245

Annex B: Typical Installation

B1.Concealed joist hangerstypical installation

header

=
’\
dowel
header
i N >
. i Mo =
Nail Pattern Joist
o e o o o e o - o
:o :o ‘e :o :o :o % :o o :
o o 0 e’ o o ® e ®e
.. .. @. .o Oo Qo G)o Oe © .
o o 2o’ o o 2 e ®le
o o RS o |lo® o |lo®
o*e* 0lle’ o®e* RIS
4-row  2-row 4-row 2-row
column column

Other nail pattern is described in annex D.

Concealed joist hangers (“BT” in the following text

A BT connection is deemed fit for its intended uséer following conditions:

1.
2.

3.

9.

10.
11.

BT can be fastened to wood-based members by nesisrews.

There shall be nails or screws in all holes orrigdanailing pattern as shown in Annex A and préssd in
Annex B can be used.

The characteristic capacity of the BT connectiocailsulated according to the manufacturer’s tedinic
documentation.

The concealed Joist Hangers connection is designactordance with Eurocode 5 or an appropriate
National Code.

The thickness of the beam shall be at Ieasherel is the length of the fasteners in the beam. Thig i
accordance with Eurocode 5.

The depth of the Joist shall be so large thattiwel slowel has at least a distance of 3d to the ,adere d
= the diameter of the steel dowel.

The depth of the beam shall be so large that #teriars have at least a distance according EN 1995n
relation to the force direction.

The slot for the BT in the joist may be t +1/ +fhmwhere t = the thickness of the bar of the BT tie
type TU12, TUS12, TUB12 and TUBS12 the slot maylem, for the other size of type TU, TUS, TUB
and TUBS the slot may be 9-10mm

For connection to concrete the anchor bolts skathbunted according to the approval of the useti@nc
bolt

For connection to steel the bolts shall be mouatzmbrding the relevant standard

The backside of the BT shall have contact alondutdeight of the connector.
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12. BT made from stainless steel shall only be fastevidufasteners made from suitable stainless siaet-
coated concealed joist hangers shall not be fadteith fasteners of stainless steel.

13. Nails or screws to be used shall have a diametgchwits to the holes of the BTs. They shall have
diameter which is not smaller than the diametahefhole minus 1 mm.

14. The execution of the connection shall be in acamedawith the approval holder’s technical literature

B2.Typical Installation for ETB, EL, ELS

ETB

The connection to the header or the column folEERB and ELS can be made with Nails or CSA screves an
screws only for Type EL.

The connection to the end grain of the joist is enaith screws @5 mm according to the corresponAmgex.
The angle between the Joist End connector anccteays is 45°. A slope and a skew is possible inghe
product ranges.

An ETB, EL and EL-S connection is deemed fit feriittended use provided:

N

10.

11.

12.
13.

The header shall be restrained against rotation.

If the connection only has a connector on one sfdbe header, the eccentricity moment from the
joists shall be considered when verifying the gitbrof the header.

For a header with joists from both sides but wiffecent reaction forces a similar consideration
applies.

There shall be nails or screws in all holes orrigdanailing pattern as prescribed in Annex A.

For EL connectors fastened to timber frame memagishown in arrangement 1 in Annex C, only the
thread length in the timber member may be takemantount.

For EL connectors fastened to timber frame memhghown in arrangement 2 in Annex C, the
sheathing (e.g. OSB) must be flush with the headdace.

The gap between the side grain of the header andetttical flap of the hanger shall be limited.

The gap between the side grain of the header andettical flap of the connector shall be maximum 3
mm for connections made with the ETB connector

For connections made with the ET and EL-S connedtar gap between the member surface and the
connector shall be maximum 1 mm.

The EL connector shall be in close contact withdbecrete or steel over the horizontal flap.

For ETB and EL-S connectors the width of the heatlall be at least I+4d, where | is the length dnd
is the diameter of the nails or screws in the heade

For ETB, EL and EL-S connectors the depth of thst ghall allow an edge distance of at least 10 mm
between the screw tip and the adjacent joist serfac

The header shall have a plane surface againsthbeewTB, EL or EL-S connector.

Nails or screws to be used shall have a diametachwits the holes of the ETB, EL and EL-S
connectors.
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ETB
Section
A Joist
& HJ
Header 3
o
—
N
Section
\
/ -
N Joist
N 'ef =1-10mm .
Header lof is also maximum threaded length
T of the screw

For a slope [ < 0°the angley> 30°,
in accordance with the approval of the
screws, which is used to determine

R ax,o,k **

M7Z=11

15°< O < 165°

** if v < 30° and the screws are covered by approvahfsrapplication, the values for the connector may b
evaluated accordingly.
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EL
Section
—
Header|] Joist
| 3

3 o
-15° < B < 90° ”
For a slope [3 < 0°the angley> 30°,
in accordance with the approval of the
screws, which is used to determine
R ax,a,k **

Section

Header N

Joist

Top View

Symmetry plane

** if v <30° and the screws are covered by approvahfsrapplication, the values for the connector may b

evaluated accordingly.
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Installations
embed in the header embed in the header and the front of joist

T

without any embedding

[ N N
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ELS

embed into the joist

W i

C T

embed into the header

without any embedding

[ P =

** if v < 30° and the screws are covered by approvahfsrapplication, the values for the connector may b

evaluated accordingly.

B3.Typical Installation of ICS:

A 12 mm deep pocket is necessary in each timbenesie before installing the ICS male and female . pEine

For a slope [ <0° the angley> 30°,
in accordance with the approval of the
screws, which is used to determine

Raxok *

characteristic capacities given below are onlylabte when the ICS are installed in these pockets.

The ICS male part needs to be fixed on the fadhetimber element, on top of the 12 mm deep anchdDwide
pocket as shown below. The pocket must continleaat 80 mm below the male part in order to contiex® parts

The ICS female part needs to be fixed in the bddke12 mm deep and 80 mm wide pocket as shovowbdlhe

pocket must continue at least 80 mm above the fepedt in order to connect the 2 parts.
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min

B4.Typical installation of ETS

The connection to the header for the ETS can beroabe with CSA screws.

The connection to the end grain of the joist is enaith screws @5 mm according to the correspondmgex.
The angle between the Joist End connector andctegys is 45°. A slope and a skew is possible isghe
product ranges.

An ETS connection is deemed fit for its intended peovided:

1.
2.

3.

ETS

The header shall be restrained against rotation.

If the connection only has a connector on one sidke header, the eccentricity moment from the
joists shall be considered when verifying the gtkrof the header.

For a header with joists from both sides but wiffecent reaction forces a similar consideration
applies.

There shall be screws in all holes.

For connections made with the ETS connectors thebgawveen the member surface and the connector
shall be maximum 1 mm.

For ETS connectors the width of the header shaditbeast I1+4d, where | is the length and d is the
diameter of the nails or screws in the header.

For ETS connectors the depth of the joist shadvathn edge distance of at least 10 mm between the
screw tip and the adjacent joist surface.

The header shall have a plane surface againsttibleETS connector.

Screws to be used shall have a diameter, whickhit$oles of the ETS connectors.

The header must be routed as described below.
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M odel

Dimensions of therouting

A (mm) B (mm) C (mm)
ETS100 100 65 12
ETS140 140 65 12
ETS180 180 75 12
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Section |
/ -
X Joist
N lef = 1-10mm .
R
Header lof is also maximum threaded length
H of the screw
| v
B o

For a slope [3 < 0°the angley> 30°,
in accordance with the approval of the
screws, which is used to determine

R ax,o,k **

M7Z=1

15°< O < 165°

** if v < 30° and the screws are covered by approvahfsrapplication, the values for the connector may b
evaluated accordingly.
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Annex C
Cl.Basisof Design

Characteristic capacities of the concealed joiagjbes with nails or screws.

The formulas are applicable for connectors mad®a Btainless steel with a characteristic yield stagsat least
235 Mpa or a characteristic ultimate tensile sttiemd at least 330 Mpa as for ordinary steel ofdhality
S250GD + Z275 according to EN 10346 or S235JR adegito EN10025, or aluminium AIMgSi 0,7 to DIN
1749-1.

The Joist End connector are made from aluminiurdgyeaN AW-6082 T6 according to EN 755-2:2000 with
minimum yield strength of 250 MPa, a minimum temsitrength of 295 MPa and a minimum ultimate stodin
8 %.

Requirements for the header or the joist for thecealed beam hangers:

- The wood members can be of solid timber, glueddaieid timber and similar glued members, or
wood-based structural members.

- The requirements of the wood members can be tdfitly using the following materials:
- Solid timber classified to C24 or better accordimdEN 338

- Glued members of timber classified to C24 or bettarording to EN 338 when structural adhesives are
used.

- Glued laminated timber classified to GL24c or hedtecording to EN 1194,
- Solid Wood Panels, SWP according to EN 13353.

- Laminated Veneer Lumber LVL according to EN 14374

- Plywood according to EN 636

- Other Engineering Wood products classified forrthesistance and with certified mechanical
performances for fasteners

The characteristic density of the wood memberd bleadit least 350 kg/inLower densities are applicable but
the load bearing capacities shall be reduced bithefactor, given by

2
P
Ky = | 2
dens (350
Wherepy is the characteristic density of the timber innid/

In case of concrete support, concrete shall befigrbaccording to EN 206-1 with a resistance claghin the
following range : C20/25 to C50/60.

The wood members shall have a thickness whiclrgetahan the penetration depth of the fasten¢ostire
members

Requirements for the header or the joist for thistnd connectors:

For screws or nails in the end grain of the woodikt) the requirement to the material of the woanhers can
be fulfilled by using the following materials:

- Solid timber classified to C14-C40 according to 38 / EN 14081,

- Glued members of timber classified to GL24c oréyeticcording to EN 1194 / EN 14080,

- Solid Wood Panels, SWP according to EN 13353,

For nailing in the side of the wood members (heptter requirement to the wood members can belédfiby
using the following materials:
- Solid timber classified to C14-C40 according to 38 / EN 14081,
- Glued members of timber classified C14-C40 accgrttnEN 338 / EN 14081 when structural
adhesives are used,
- Glued members of timber classified to GL24c oréyeticcording to EN 1194 / EN 14080,
- Solid Wood Panels, SWP according to EN 13353,
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- Laminated Veneer Lumber LVL according to EN 14374,

- Parallam PSL,

- Laminated Strand Lumber LSL e.g. Parallam PSL antb@r Strand,

- Oriented Strand Board OSB according to EN 300

- Duo- and Triobalken,

- Layered wood plates,

- Plywood according to EN 636

- For EWP (Engineered Wood Products), pleace refaraoufacturer’s specifications.

The load-carrying formulas stated in Annex B arpliapble for a wood density from 290 kg/to 460 kg/m. It
is allowed to use wood with a density up to 500WRgHowever, increased load-carrying capacity thau fibr a
density of 460 kg/rhshould not be employed. For density between 420680 kg/m pre-drilling of nail and
screw holes are necessary.
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C2.Definition of forcedirections

The characteristic load-carrying capacities ardtierfollowing force directions:

F; Downward or uplift
F, Laterally — horizontal
F; Axial in the middle of the beam

C2.a. Concealed joist hangers type BTN, BT4, BTALU, BTx, BTCx
Force direction F:
These are given in different tables for each cotimec
“Table for connection with header free from rotatioHere it is assumed, that the connection ha¥ d&h
sides of the header and the difference betweeadtive forces is no more than 20%, or the headelaimped.

In this case the calculation for the header masnhde separately.

“Table for connection with header free to rotatd&re the eccentricity of the BT is used so the murise
absorbed in the BT — connection.

For the capacity for the header with b = 240 mis ib multiply the values fory = 180mm with the factor
0,77.

For an uplift force the upper dowel in the cut-bate may not be used for the calculation.

How to use the tables:

Force direction nail pattern
the used fastener and size
\/ /en h of steeldowel
Ry CNA 4,0x50 4-row /g‘
Length SD [} 80 ¥ 100 -

number of SD | Mn [kN] Ny [kN]
number of ﬁl 3 20| 18,2 20| 19,4
steel dowel —] 44 32,2 44 34,5
28 20, —28 31,2
4 48 43,0 | 92 46,1
N 5 36| 419 36| 443
56 53,9 60 57,6

capacity for the nails/steel dowel
number of nails

Sample: a connection with a BT with 4 Steel dowigha length of 200mm, the width of joist is mirf@Gmm,
nail pattern = 4-row, and 28 nails 4,0x50 iR 31,2 kN.
for the same connection with 52 nailgR 46,1 kN.

For using another number of nails, it must be betwthe number of fasteners listed in the tablec#pacity
may be determined by linear interpolation basethemumber of nails. In the sample before the nurabe
nails may be between 28 and 52.
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|F.

——

nails according

placing of the {7
to the drawing

dowels according
to the drawing

e oo oo o @000000
e e 200200000000
© o o 00 o @000000
°© 00 0° 0000000

®@ @ @ @ © O O

4& placing of the

Force direction f:
These are given in the table, with and withoutwsrd-or connections with screws, the screws aeted
perpendicular next to the BT, see following picture

The screws for reinforcement of the joist shalldavength < the width of the joist. The assumedtle for the
tables in Annex B is width of the joist -20mm. T¢arews are inserted from both sides.

~10
F2 ﬁ%
- i b of joist I e

JE— ®c —

7 b - 20 = length of
y - <U = lengtn or screws -
i \\g i — ® |o

20 the screws are placed near
to the end of joist hanger

20
AN

20

Where screws are inserted from one side, it sleathb side of the applied force. Otherwise the ciaps
reduced with the factor 0,8 ; see following picture

e |:2 FZ

a7 z
head side
of screws

Use the table values use the table values x 0,8

Force direction k
The force is in the direction of joist and in thaldie of the joist

F

— 3
- p— ° —_—

_— Z
%

N
|
8
o
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General

header

@

Type BTN-90 and BT4-90.

>40 o

N
N

[©) —5

@ (€]

o
Lo
N
NI

For the types TUS and TUB&dditional skews are possible:

o]
fo]

-
-

e} o) o
o © O O

o]
o]}
o

d

skew (0 :0°...45°

The above picture shows a skew to the left side. ddsign for right is the same.
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nN/4 bN/2 bN/4 joist
>40, >80 |, >40
| | header |
For installations where the BT
Y l s l 7 connectors are next to each
IS L o //L o other, the value for one BT may
G i v be multiplied by 2
/{ Qy / /8 For F, — it is necessary to use
hN AN AN h+ screws for reinforcement with a
5 o %{5 minimum length of By — 20mm
: (:/ﬂ S/w A The length of the steel dowel for
each BT = Limax = 0.5 X By
>10 >20 >10 \
by>160 |Steel dowel @xL

The dowels should be inserted from both sides mgéti the middle of the joist.

Connection to concrete / steel

>80

e 0 0 0 o
\

o
ot
)

dowel
The connection for force direction 5 with min. 2 anchor bolts, used in the uppeebol

For an uplift force, fFand Kk a minimum of 4 anchor bolts, must be used in fhygeu and lower holes.

C2.b. ICS

%

Shear

Withdrawal
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C2.c. ETB, EL, ELS, ETS

The part in the header has to be fixed with nail€8A screws or only with CSA screws for ETS conoe The
part in the joist has to be fixed with screws wvath angle of 45° to the connector. The screws haevte a angle
between grain of timber and the screw accordingagEoval of the screws. For the ETB and ETS battispof the
connector are to be fixed separately on the heatthe joist before assembly of the connection

For the types EL and EL-S the connector has taxeel to the joist and then connected to the head#re column.

. |
I Screws in joist |
«— 2
R |
I Joist ‘
Header
By
N |
N |
Fs
— e \
e
Joist \
Fl% |2
% § /Screws in joist |
N |
|
Header
By |

C3.Fastener specification and capacities

Nail and screw
type

According to ETA Finish
04/0013 Annex A | Diameter Length
drawing 1 and 2

Nail and screw size (mm)

. 35, 40, 50,
Connector nail 4 60, 75. 100 | e
Connector screw 5 35, 40, 5( Electroplated zinc
Connector nail 4,2 35, 50, 60
Connector nail 4 35, 40, 50,

60, 75, 100 | stainless steel as described
Connector screw 5 35, 40, 5(
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size [mm]
other fastener , Finish
Diameter Length
Screws according to EN
14592 or according to a 5 60-120 Electroplated zinc
ETA
Screws according to EN
14592 or according to a 8 Up to 300 | Electroplated zinc
ETA
dowel according to EN 8 i Electroplated zinc
hot dip galvanised
14529 .
12 - stainless steel
Bolt M10 10 - For relevant concealed joist hangers see the
assumed characteristic capacities of the bolt
connection and compare with the
Bolt M12 12 - specification of the manufacturer

The capacities are given in the named standardderant approvals.
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Annex D- Product definition and capacities

D1.Concealed joist hanger BTN, BT4, BTALU, BTx

alternative names

Branch Branch Branch Branch old
Product Name | 36 40 46 47 name
BTN BTN BTN 2 rows
BT4 BT4 BT4 4 rows
BTALU BTALU | BTALU ALU
BT BT BT -
Figure D1-1: Dimension drawing of concealed joist hangers
‘/2/\// for C=46mm for C=62mm
3
ﬁ—i s} o o| — N
A © 0 ol
T Te— 46 62| “
cut-out possible
o
N
t), 103 NN
47 4016
| o
] E
>
— <C
— T
> U 80 g 13 .
S Tl ﬁ\o
o _ N -
¢ | Q) =
28,5 |
t 83 20

Type BTALU connectors are produces without holedtie dowels, these holes should be made before or

during installation by the user, the hole pattsratiown above.

The concealed joist hanger BTN and BT4 up to si@&e supplied with the cut-out for the upper daawel is

an option for the other sizes.

I

~

B
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Table D1-1: Size specification

A B C t no of holes
@13mm
Type [mm] [mm] [mm] [mm] @ 5mm dowel
BTN90 90 103 46 3 8 4%
BTN120 120 103 46 3 10 3
BTN160 160 103 46 3 14 4
BTN200 200 103 46 3 18 5
BTN240 240 103 46 3 22 6
BT4-90 90 103 62 3 16 4%
BT4-120 120 103 62 3 20 3
BT4-160 160 103 62 3 28 4
BT4-200 200 103 62 3 36 5
BT4-240 240 103 62 3 44 6
BTALU90 90 103 62 6 16 4"
BTALU120 120 103 62 6 20 i
BTALU160 160 103 62 6 28 4
BTALU200 200 103 62 6 36 G
BTALU240 240 103 62 6 44 6**
BTALUx =+ | P70 103 62 6| upto112 “p@tf;i X
BTx * UGPOBO 103 62 3| o112 | UP Q"jolézx
* 38,5mm

** hole pattern according the types BT4, to drill additional
*** here is given the high in mm, same as the size “A” in the table.

Table D1-2: Material specification

Material Material Grades . e
) Coating specification
thickness
3 S 250 GD 2275
AIMgSi 0,7 to DIN 1749-
6 1

described

stainless steel as
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Characteristic capacities
The tables are based on a timber having a deris@y®kg/m? and a slope of 0°
For other configurations the following modificatiane necessary:

for different density the

values shall be multiplied by: for different slope
p= 380 | 410 | 430,0 B 0 15 30 45
factor | 1,05 ] 1,10 | 1,13 factor 1 0,95 0,9 0,85

only for less as 7 SD, for 7 or more SD
no reducing is necessary

SD = Steel dowel

For using steel dowels with a length of 60mm thieesifor steel dowel with 80mm may be multiplied®95;
only for the types BTN90 and BT4-90 the valuesdgatowel with I=60mm are given directly.

Characteristic capacity R, [KN] for BTN90/ BT4-90

BTN9O / BT4-90 Rik [kN]
CNA 4,0x50 350 kg/m3

Timber width = length of steel dowel [mm
Ny |60 80 100 =120
8 18,3 9,2 10,3 11,02
16 10,8 11,8 12,9 13,72

The characteristic capacities for the differentlldé@rections k, F,, F; for the other dimensions of BTs, please
refer to table 1 to 27 on the following pages.

nail pattern nail pattern
No of | force with/without No of force with/without by
table |direction| nail /screw screws table [direction| nail /screw screws [mm]
Fi CNA4,0x50 4-row 13 Fif. H. | CNA 4,0x60 4-row 120
2 F CNA 4,0x60 4-row 14 | R f. H. [ CNA4,0x60 4-row 180
3 Fi CSA 5,0x50 4-row 15 Fif. H. | CSA5,0x50 4-row 120
4 F1 CNA4,0x50 2-row 16 | Ff. H. | CSA5,0x50 4-row 180
5 F1 CNA 4,0x60 2-row 17 Fif. H. [ CNA4,0x60 2-row 120
6 Fi CSA 5,0x50 2-row 18 Fif. H. | CNA4,0x60 2-row 180
7 F CNA4,0x50 4-row ¢ 19 Fif. H. | CSA5,0x50 2-row 120
8 F1 CNA 4,0x60 4-row c 20 Fif. H. | CSA5,0x50 2-row 180
9 Fi CSA 5,0x50 4-row c 21 F CNA 4,0x50 |with screws
10 Fy CNA4,0x50 2-row c 22 F CNA 4,0x50 |without screws
11 Fi CNA 4,0x60 2-row c 23 F CNA 4,0x60 |with screws
12 Fy CSA 5,0x50 2-row c 24 F CNA 4,0x60 |without screws
25 F CSA 5,0x50 |with screws
F,f.H. :the headeris free for rotation 26 F CSA 5,0x50 [without screws
27 Fs all
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Refer to Tables 1 to 12: for header with clampetiataral hold, or nearly same load each side (i@a
rotation)

1r 1

F F

/
\/
111}

<0,2x FlI

1 1r ‘

F,-F

Refer to Tables 13 to 20: header free to rotatd/ca unequal load on both side
F F F

1l Ir 1

Y Y

‘Fu B Flr > 0,2x Fll

For tables 21 to 26: The notgth screws or without screws means extra screws for an reinforcement of
the timber perpendicular to the fibre.

For combination of load direction it should be to check:

[FmJ (FMJ (ngJ
+ — |+ —|1<1
R R, Rq
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Rk CNA 4,0x50 4-row table 1
Length SD [mm] 80 100 120 140 160 180
number of SD Ny [kN] Ny [kN] ny [kN] ny [kN] ny [kN] ny [kN]
3 20] 18,2 201 19,4 201 20,7 201 22,3 201 23,9 201 23,9
44| 32,2 44| 34,5 48| 37,6 48| 41,2 52 45,0 52| 49,1
a 28] 29,5 28] 31,2 28| 33,3 28| 35,7 28| 38,2 28| 38,5
48| 43,0 52| 46,1 56| 50,1 56| 55,0 60| 60,1 64| 65,5
5 36] 41,9 36| 44,3 36| 47,2 36| 50,4 36| 53,9 36| 54,9
56] 53,9 60] 57,6 60| 62,7 64| 68,7 68| 75,1 721 81,9
6 44| 54,9 44| 57,9 441 61,7 441 65,9 441 70,3 44| 72,3
64| 64,6 64| 69,2 68| 75,3 721 82,4 76] 90,1 80| 98,3
7 52| 68,0 56| 74,4 60| 82,0 64| 90,3 68| 99,1 72| 108,3
68| 75,4 72] 80,7 76| 87,8 80| 96,1 84| 105,2 88| 114,7
8 56] 78,5 60] 85,5 64| 93,8 68| 103,0 72] 112,8 80| 125,7
72] 86,2 76] 92,3 80| 100,5 84| 109,9 88| 120,2 96| 131,2
9 64] 91,6 68| 99,0 72| 108,2 76| 118,4 80| 129,3 88| 143,0
80] 97,0 84| 103,8 88| 113,0 92| 123,6 96| 135,3 104| 147.,6
10 68| 102,2 72] 110,3 76| 120,2 80| 131,4 88| 145,5 92| 158,0
84| 107,8 88| 115,4 92| 125,6 96| 137,4 104 150,3 108| 164,0
1 72] 112,9 76] 121,5 80| 132,3 88| 146,6 92| 159,6 100 175,4
88| 118,6 92| 126,9 96| 138,1 104 151,2 108| 165,3 116 180,4
12 76] 123,6 80] 132,9 88| 146,5 92| 159,7 100 175,8 100| 188,1
92| 129,3 96| 138,4 104| 150,7 108| 164,9 116 180,4 116] 195,8
Ry« CNA 4,0x60 4-row table 2
Length SD [mm] 80 100 120 140 160 180
number of SD NN [kN] NN [kN] ny [kN] nn [kN] nn [kN] nn [kN]
3 201 19,7 20] 20,8 201 22,2 201 23,7 201 25,3 201 25,4
40| 32,2 40| 34,5 401 37,6 441 41,1 48| 45,0 48| 49,1
a 28] 31,8 28] 33,5 28] 35,6 28] 37,9 28| 40,4 28| 40,9
44| 43,1 48| 46,1 48| 50,2 52| 54,9 52 60,0 56| 65,6
5 36| 44,9 36| 47,2 36| 50,2 36| 53,4 36| 56,8 36| 58,1
52] 53,8 52| 57,7 56| 62,7 60| 68,6 60| 75,1 64| 82,0
6 44| 58,4 44| 61,4 441 65,2 441 69,5 441 73,9 44| 76,3
56| 64,6 60] 69,2 60| 75,3 64| 82,5 68| 90,2 721 98,4
7 44| 65,8 48| 72,5 52| 80,3 56| 88,9 60| 97,9 64| 107,3
60] 75,4 64| 80,7 68| 87,8 72] 96,1 76| 105,2 80| 114,7
8 52] 79,5 52| 83,8 56| 92,4 60| 101,8 64| 111,8 72| 125,2
68| 86,2 68] 92,3 72| 100,5 76| 109,9 80| 120,3 88| 131,2
9 56] 90,3 60] 98,0 64| 107,4 68| 117,7 72| 128,7 76| 140,2
721 97,0 76] 103,8 80 113,0 84| 123,6 88| 135,3 92| 147,6
10 60| 101,1 64| 109,4 68| 119,6 72| 130,8 76| 142,8 84| 158,0
76] 107,8 80] 115,3 84| 125,5 88| 137,4 92| 150,3 100| 164,0
1 64| 112,0 68| 120,9 72| 131,8 76| 144,0 84| 159,6 88| 173,1
80| 118,6 84| 126,9 88| 138,1 92| 151,1 100 165,4 104| 180,4
12 68| 122,9 72| 132,4 80| 146,4 84| 159,6 88| 173,7 96| 190,9
84| 129,4 88| 138,5 96| 150,7 100 164,9 104 180,4 112| 196,8
Rk CSA 5,0x50 4-row table 3
Length SD [mm] 80 100 120 140 160 180
Anzahl SD n [kN] n [kN] n [kN] n [kN] n [kN] n [kN]
3 20] 28,2 20] 29,2 201 30,5 201 31,9 201 33,3 201 33,8
24] 32,3 28] 34,5 28| 37,6 28| 41,2 32 45,0 32| 49,1
a 28| 42,7 28| 44,6 28| 46,9 28| 49,2 28| 51,5 28| 52,8
32] 43,0 32| 46,1 32| 50,2 36| 54,9 36| 60,1 40| 65,5
5 36] 53,8 36] 57,6 36| 62,5 36| 66,4 36| 69,9 36| 72,6
36] 53,8 36] 57,6 401 62,7 40| 68,6 441 75,1 44| 81,9
6 44| 64,6 44| 69,2 441 75,3 441 82,3 441 87,9 441 92,4
40| 64,6 40| 69,2 441 75,3 48| 82,4 48 90,1 52| 98,3
7 28] 60,6 28] 63,2 32| 71,9 36| 81,1 401 90,6 401 92,8
44| 75,4 44| 80,8 48| 87,8 521 96,1 56| 105,2 56| 114,7
8 32| 71,6 32| 74,5 36| 83,7 401 93,4 441 103,5 48| 112,8
48| 86,2 48| 92,3 52| 100,4 56| 109,9 60| 120,2 64| 131,2
9 36] 82,6 36| 85,7 401 95,4 441 105,6 48| 116,0 56| 132,8
52] 97,0 52| 103,8 56| 113,0 60| 123,7 64| 135,3 72| 147,6
10 40| 93,6 44| 102,8 441 106,9 52| 1239 56| 135,0 60| 145,5
56| 107,8 60] 115,3 60| 125,5 68| 137,4 72| 150,3 76| 164,0
1 44| 104,5 48| 114,0 52| 124,7 56| 135,9 60| 147,3 68| 165,4
60| 118,5 64| 126,9 68| 138,1 72| 151,1 76| 165,3 84| 180,4
12 48| 115,3 52| 125,2 56| 136,3 60| 147,7 68| 166,2 72| 177,7
64| 129,3 68| 138,4 72| 150,7 76| 164,9 84( 180,4 88| 196,8
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Rk CNA 4,0x50 2-row table 4
Length SD [mm] 80 100 120 140 160 180
number of SD ny [kN] ny [kN] Ny [kN] Ny [kN] Ny [kN] Ny [kN]
3 10 14,5 10 15,6 10 16,9 10 18,3 10 19,5 10 19,5
32| 32,2 32| 34,6 34| 37,6 36] 41,1 38] 45,0 40| 49,1
a 14 23,2 14| 24,7 14| 26,6 14| 28,5 14| 30,1 14 30,1
36| 43,0 38| 46,2 40| 50,2 42] 55,0 44] 60,0 48| 65,5
5 18| 32,7 18| 34,7 18| 37,0 18] 39,1 18] 39,9 18| 39,9
42] 53,9 44 57,6 46| 62,8 48| 68,6 52 751 54| 82,0
6 22| 42,6 22| 45,0 22| 47,5 22| 48,8 22| 48,8 22| 48,8
46| 64,6 50| 69,2 52| 75,3 54 82,4 58] 90,2 58| 97,0
7 44 70,9 46| 76,0 48| 82,2 50| 88,9 50 93,7 50 97,0
52| 75,4 54| 80,8 56| 87,8 58] 95,5 58] 101,8 58| 107,4
8 48| 81,4 50| 87,0 50 91,9 500 97,0 50| 101,9 50| 104,4
56| 86,2 58| 92,2 58| 98,8 58] 105,1 58] 111,1 58| 115,5
9 50| 90,1 50| 94,3 50| 99,4 50| 104,4 50| 108,6 50 110,0
58| 96,2 58| 101,3 58| 107,4 58] 113,6 58] 119,3 58| 122,7
10 50| 96,9 50| 101,2 50| 106,1 50| 110,0 50| 110,8 50 110,8
58| 104,2 58| 109,2 58| 115,2 58] 121,1 58] 126,0 58| 127,8
11 50| 103,2 50| 107,3 50| 110,6 50| 110,8 50| 110,8 50| 110,8
58| 111,3 58| 116,4 58| 122,2 58] 127,1 58] 128,5 58| 128,5
12 50| 108,6 50| 110,8 50| 110,8 50| 110,8 50| 110,8 50 110,8
58| 118,0 58| 122,8 58| 127,5 58] 128,5 58] 128,5 58| 128,5
Ry« CNA 4,0x60 2-row table 5
Length SD [mm] 80 100 120 140 160 180 @ P
number of SD nn [KN] nn [kN] Ny [kN] Ny [kN] NN [kN] Ny [kN] O. .O
3 10f 15,2 10| 16,3 10 17,6 10 18,9 10 20,1 10 20,1 O. .G
28] 32,3 30| 34,5 30| 37,6 32 41,2 34 451 36 49,1 O. .0
4 14] 24,3 14| 25,8 14| 27,6 14] 29,5 14] 31,3 14 31,3 O. .0
34| 43,0 34| 46,1 36| 50,2 38] 55,0 40| 60,1 42| 65,5 [ °
5 18| 34,2 18| 36,1 18| 38,4 18] 40,6 18] 42,3 18| 42,4 O. .O
38| 53,9 40| 57,6 42| 62,7 44] 68,7 46] 75,1 50 81,9 ° [ J
22| 445 22| 46,8 22| 494 22 51,6 22 52,0 22| 52,0
6 42| 64,7 44 69,2 46| 75,3 50] 824 52] 90,1 56| 98,4 2-r0W
7 38| 68,7 42] 76,1 44| 82,4 48] 91,4 50] 98,6 50| 102,8
46| 75,4 50| 80,7 52| 87,9 56] 96,1 58] 105,2 58| 1124 PY
8 44 81,6 46| 87,4 48| 94,3 50| 101,7 50| 106,8 50| 110,0 ° [ J
52| 86,2 54| 92,3 56| 100,4 58] 109,1 58] 116,2 58| 122,1 (]
9 48] 92,4 50| 98,6 50| 103,9 50| 109,2 50| 113,8 50| 115,9 g Y
56| 97,0 58| 103,8 58| 111,6 58] 118,6 58] 124,8 58| 129,2 L PY
10 50| 101,2 50| 105,6 50| 110,8 50| 115,4 50| 118,1 50| 118,2 [ J °
58| 107,5 58| 113,4 58| 120,1 58] 126,5 58] 132,0 58| 134,8 [
11 50| 107,6 50| 111,9 50| 116,3 50] 118,2 50] 118,2 50 118,2 ® o
58| 115,7 58| 121,1 58| 127,4 58] 133,0 58] 136,7 58 137,1 ®
12 50| 113,3 50| 116,8 50| 118,2 50| 118,2 50| 118,2 50| 118,2
58| 122,7 58| 127,9 58| 133,5 58] 137,0 58] 137,1 58| 137,1
Rk CSA 5,0x50 2-row table 6
Length SD [mm] 80 100 120 140 160 180
Anzahl SD n [kN] n [kN] n [kN] n [kN] n [kN] n [kN]
3 10f 19,0 10 19,8 10 20,7 10 21,7 10 22,7 10 22,7
20| 32,2 20| 34,5 22| 37,6 22 411 24] 45,0 26| 49,1
a 14 29,3 14| 30,4 14| 31,6 14] 32,8 14] 33,9 14 33,9
24] 43,0 24 46,1 26| 50,1 28] 54,9 30] 60,0 32| 65,5
5 18| 40,0 18| 41,2 18| 42,6 18] 43,9 18] 44,8 18| 44,9
28| 53,8 30| 57,6 30| 62,7 34] 68,6 36] 751 38| 81,9
6 22| 50,8 22| 52,2 22| 53,6 22 54,7 22 55,2 22| 55,2
32| 64,6 34| 69,2 36| 75,3 38] 824 42] 90,1 44] 98,3
7 28| 65,2 30| 70,5 32| 76,2 36] 85,9 38] 91,9 42| 101,6
36| 75,4 38| 80,7 40| 87,8 44] 96,1 46| 105,2 50| 114,7
8 32| 76,0 34| 81,5 36| 87,4 40| 97,3 44] 107,5 48| 117,5
40| 86,2 42 92,2 44] 100,4 48] 109,9 52| 120,2 56 131,2
9 36| 86,7 38] 92,3 42] 102,3 46] 112,6 50| 123,0 50| 124,3
44 97,0 46| 103,8 50| 113,0 54| 123,6 58] 135,3 58| 141,5
10 40| 97,3 42| 103,0 46| 113,2 50] 123,6 50] 125,1 50 125,5
48| 107,8 50| 115,4 54| 125,5 58] 137,3 58] 142,4 58| 144,3
11 44] 107,8 48| 117,6 50| 124,0 50| 125,4 50| 125,5 50 125,5
52| 118,5 56| 126,9 58| 137,9 58] 142,8 58] 144,9 58| 145,5
12 48| 118,3 50| 124,2 50| 1254 50| 125,5 50| 125,5 50| 125,5
56| 129,3 58| 138,1 58| 142,9 58] 145,1 58] 145,6 58| 145,6
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Rik CNA 4,0x50 4-row column table 7
Length SD [mm] 80 100 120 140 160 180
Anzahl SD n [kN] n [kN] n [kN] n [kN] n [kN] n [kN]
3 12| 15,5 12| 16,6 12 17,9 12 194 12 20,7 12 20,7
32| 32,2 32| 345 36| 37,6 36| 41,2 40| 45,0 40] 49,2
4 16| 24,4 16| 26,0 16| 27,9 16| 30,0 16 32,0 16] 32,0
40| 43,0 40| 46,1 40| 50,2 44| 54,9 48| 60,0 48] 65,5
5 20| 34,1 20| 36,2 20| 38,7 20| 41,2 20| 43,4 20 435
44] 53,8 44 57,7 48| 62,7 52| 68,6 52| 75,2 56] 81,9
6 24| 44,3 24| 46,8 24| 49,7 24] 52,3 24] 58,2 24] 58,2
48| 64,6 52| 69,2 52| 75,4 56| 82,4 60| 90,1 60 98,0
7 36] 62,7 40| 69,9 44| 77,9 44| 82,3 44| 86,6 44] 88,7
52| 75,5 56| 80,7 60| 87,8 60| 96,1 60| 103,2 60] 109,2
8 40| 73,4 44| 81,0 44| 85,4 44] 90,0 44 94,1 44) 95,5
56| 86,2 60| 92,2 60| 99,7 60| 106,6 60| 112,9 60] 118,0
9 44 84,0 44 87,9 44| 92,4 44| 96,3 44| 97,5 44] 97,5
60| 96,9 60| 102,4 60| 108,9 60| 115,4 60| 121,5 60| 125,5
10 44| 90,4 441 94,1 44 97,3 44 97,5 44 97,5 44 97,5
60| 105,4 60| 110,7 60| 117,0 60| 123,4 60| 128,8 60] 131,3
11 44 95,8 44 97,5 44| 97,5 44| 97,5 44| 97,5 44] 97,5
60| 112,9 60 118,2 60| 124,4 60| 130,0 60| 133,0 60| 133,0
12 44 97,5 44 97,5 44| 97,5 44| 97,5 44| 97,5 44] 97,5
60| 119,8 60| 125,0 60| 130,5 60| 133,0 60| 133,0 60| 133,0
Ry« CNA 4,0x60 4-row column table 8
Length SD [mm] 80 100 120 140 160 180
Anzahl SD n [kN] n [kN] n [kN] n [kN] n [kN] n [kN]
3 12 16,5 12 17,5 12 18,8 12 20,2 12 21,6 12 21,6
28] 32,3 32| 345 32| 37,6 32| 411 36| 45,0 36] 49,2 ° ®
4 16| 25,8 16| 27,3 16| 29,2 16 31,2 16 33,2 16] 33,2 .O OO
36| 43,0 36| 46,1 36| 50,2 401 54,9 40| 60,0 44] 65,5 [} o
5 20| 35,9 20| 37,9 20| 40,3 20| 42,8 20| 45,1 20] 45,3 .: .:
40| 53,8 40| 57,7 44 62,7 44 68,7 48| 75,1 52| 81,9 o o
s 24| 46,4 | 24| 488 | 24| 51,7 | 24| 545 | 24| 565 | 24| 566 o o
44 64,6 44] 69,2 48| 75,3 52| 82,4 56| 90,1 56] 98,4 ° © ° ©
7 32| 61,7 36| 69,2 36| 72,9 40| 81,8 441 91,0 44] 93,6 .. ..
48| 75,4 52| 80,7 52| 87,9 56| 96,1 60| 105,2 60| 113,8
8 36| 72,6 40] 80,6 44| 89,5 44] 94,2 44| 98,4 44] 100,3 4-row
52| 86,2 56| 92,2 60| 100,4 60| 109,8 60| 117,8 60| 124,3
9 40| 83,4 441 91,9 44] 96,4 44] 100,7 44] 103,7 44 104,0 COIu mn
56| 97,0 60| 103,8 60| 112,5 60| 120,3 60| 127,0 60] 132,1
10 44] 94,3 44 98,2 44| 102,2 44| 104,0 44| 104,0 44] 104,0
60| 107,8 60| 114,5 60| 121,8 60| 128,7 60| 134,8 60| 138,2
11 44 99,9 44| 103,1 44| 104,0 44| 104,0 44| 104,0 44) 104,0
60| 117,0 60| 122,8 60| 129,5 60| 135,8 60| 140,5 60| 141,7
12 44| 103,8 44| 104,0 44| 104,0 44] 104,0 44] 104,0 44 104,0
60| 124,5 60| 130,0 60| 136,2 60| 140,9 60| 141,8 60] 141,8
Rik CSA 5,0x50 4-row column table 9
Length SD [mm] 80 100 120 140 160 180
Anzahl SD n [kN] n [kN] n [kN] n [kN] n [kN] n [kN]
3 12| 20,2 12| 20,7 12 21,4 12 22,1 12 23,0 12 23,8
24| 35,1 24| 38,0 24| 44,5 28| 46,1 28| 55,0 28] 55,8
4 16| 30,7 16| 31,4 16| 32,3 16| 33,3 16| 34,3 16] 35,4
28| 47,2 28| 54,6 28| 56,3 32| 65,9 36| 75,3 36| 76,4
5 20| 41,6 20| 42,5 20| 43,6 20| 44,7 20| 45,9 20 47,0
32] 59,3 32| 66,4 36| 75,8 401 85,2 401 88,3 44] 91,9
6 24| 52,7 24| 53,6 24] 54,9 24| 56,1 24 57,3 24] 58,4
36| 75,2 36| 77,9 40| 88,0 44| 98,4 48| 109,0 52| 110,6
7 24| 55,8 28| 64,8 32| 74,3 36| 84,2 40| 944 40] 95,7
40| 86,9 44] 96,4 48| 107,0 52| 118,2 56| 129,4 56] 131,0
8 28| 66,5 32| 75,8 36| 85,5 40| 95,6 44| 105,8 44| 107,1
44] 98,3 48| 108,4 52| 119,3 56| 130,5 60| 141,6 60] 143,3
9 32| 77,2 36| 86,7 44| 105,3 44| 106,8 44| 108,1 44] 109,1
48| 109,5 52| 119,9 60| 137,9 60| 142,1 60| 144,2 60| 145,7
10 36| 87,8 44| 106,0 44| 107,5 44| 108,8 44] 109,8 44) 110,3
52| 120,7 60| 137,9 60| 142,4 60| 144.6 60| 146,3 60| 147,7
11 44] 106,9 44] 108,1 44| 109,3 44| 110,1 44| 110,4 44] 110,4
60| 138,1 60| 142,4 60| 144,9 60| 146,7 60| 148,2 60| 149,3
12 44] 108,8 44] 109,7 44| 110,3 44| 110,4 44| 110,4 44] 110,4
60| 142,6 60| 145,0 60| 146,9 60| 148,4 60| 149,6 60| 150,3
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Rik CNA 4,0x50 2-row column table 10
Length SD [mm] 80 100 120 140 160 180
Anzahl SD n [kN] n [kN] n [kN] n [kN] n [kN] n [kN]
3 6| 13,0 6] 133 6| 13,3 6| 13,3 6| 13,3 6] 13,3
24| 32,2 26| 34,5 26| 37,7 28| 41,1 30| 45,0 30] 48,7
4 8| 17,7 8| 17,7 8| 17,7 8| 17,7 8| 17,7 8 17,7
28| 43,0 30| 46,1 30| 49,4 30| 51,8 30| 53,9 30] 55,3
5 10 22,2 10 22,2 10 22,2 10 22,2 10 22,2 100 22,2
30| 51,5 30| 53,3 30| 55,5 30| 57,7 30| 59,7 30] 60,6
6 12| 26,6 12| 26,6 12 26,6 12 26,6 12 26,6 12| 26,6
30| 56,6 30| 58,4 30| 60,6 30| 62,8 30| 64,6 30] 65,0
7 22| 48,6 22| 48,8 22| 48,8 22| 48,8 22| 48,8 22) 48,8
30| 61,1 30| 62,9 30| 64,9 30| 66,2 30| 66,5 30] 66,5
8 22| 48,8 22| 48,8 22| 48,8 22| 48,8 22| 48,8 22) 48,8
30| 64,9 30| 66,1 30| 66,5 30| 66,5 30| 66,5 30] 66,5
9 22| 48,8 22| 48,8 22| 48,8 22| 48,8 22| 48,8 22) 48,8
30| 66,5 30| 66,5 30| 66,5 30| 66,5 30| 66,5 30] 66,5
10 22| 48,8 22| 48,8 22| 48,8 22| 48,8 22| 48,8 22) 48,8
30| 66,5 30| 66,5 30| 66,5 30| 66,5 30| 66,5 30] 66,5
11 22| 48,8 22| 48,8 22| 48,8 22| 48,8 22| 48,8 22) 48,8
30| 66,5 30| 66,5 30| 66,5 30| 66,5 30| 66,5 30| 66,5
12 22| 48,8 22| 48,8 22| 48,8 22| 48,8 22| 48,8 22) 48,8
30| 66,5 30| 66,5 30| 66,5 30| 66,5 30| 66,5 30] 66,5
Ry« CNA 4,0x60  2-row column table 11 [ ] o
Length SD [mm] 80 100 120 140 160 180 © o .o
Anzahl SD n [kN] n [kN] n [kN] n [kN] n [kN] n [kN] O. °.
3 6| 13,0 6| 13,8 6| 14,2 6| 14,2 6| 14,2 6] 14,2 © o .O
22| 32,2 22| 345 24| 37,6 26| 41,1 28| 45,0 28| 49,2 ° o
4 8| 18,9 8| 18,9 8| 18,9 8| 18,9 8| 18,9 8] 18,9 O. .O
26| 43,0 28| 46,1 30| 50,1 30| 54,8 30| 57,8 30] 59,8 R o o o
5 10 23,6 10 23,6 10 23,6 10 23,6 10 23,6 100 23,6 [ o
30| 53,9 30| 56,7 30| 59,2 30| 615 30| 63,6 30] 64,7 @ L4
12 28,4 12| 28,4 12 28,4 12 28,4 12 28,4 12 28,4
6 30| 60,2 30| 62,1 30| 64,3 30| 66,4 30| 68,3 30] 68,8 2- rOW
22| 51,2 22| 52,0 22| 52,0 22| 52,0 22| 52,0 22 52,0
! 30| 64,7 30| 66,5 30| 68,5 30| 70,1 30| 70,9 30] 70,9 Co I umn
s 22| 52,0 22| 52,0 22| 52,0 22| 52,0 22| 52,0 22 52,0
30| 68,4 30| 69,9 30| 70,8 30| 70,9 30| 70,9 30] 70,9
9 22| 52,0 22| 52,0 22| 52,0 22| 52,0 22| 52,0 22 52,0 * o
30| 70,7 30| 70,9 30| 70,9 30| 70,9 30| 70,9 30] 70,9 © 5
10 22| 52,0 22| 52,0 22| 52,0 22| 52,0 22| 52,0 22 52,0 [ °
30| 70,9 30| 70,9 30| 70,9 30| 70,9 30| 70,9 30| 70,9 o
11 22| 52,0 22 52,0 22| 52,0 22| 52,0 22| 52,0 22 52,0 Py ©
30| 70,9 30| 70,9 30| 70,9 30| 70,9 30| 70,9 30] 70,9 o
12 22| 52,0 22| 52,0 22| 52,0 22| 52,0 22| 52,0 22 52,0
30| 70,9 30| 70,9 30| 70,9 30| 70,9 30| 70,9 30] 70,9
Rik CSA 5,0x50 2-row column table 12
Length SD [mm] 80 100 120 140 160 180
Anzahl SD n [kN] n [kN] n [kN] n [kN] n [kN] n [kN]
3 6| 13,2 6| 13,6 6 14,1 6| 14,5 6| 14,9 6] 151
18] 351 18| 38,9 20| 44,0 22| 49,3 24| 54,6 24 551
4 8| 19,2 8| 19,6 8| 19,9 8| 20,1 8| 20,1 8] 20,1
22| 49,3 24| 54,4 26| 59,9 28| 65,3 30| 70,8 30] 71,3
5 10 24,9 10 251 10 251 10 251 10 251 100 251
26| 60,3 28| 65,6 30| 71,0 30| 7.7 30| 72,3 30] 72,7
6 12 30,1 12 30,1 12 30,1 12 30,1 12 30,1 12 30,1
301 71,1 30| 71,8 30| 72,4 30| 73,0 30| 735 30] 73,9
7 22| 54,1 22| 54,4 22| 54,8 22| 55,1 22| 55,2 22 55,2
30| 72,6 30| 73,1 30| 73,6 30| 74,1 30| 74,5 30] 74,9
8 22| 55,0 22| 552 22| 55,2 22| 55,2 22| 55,2 22 55,2
30| 73,7 30| 74,1 30| 74,6 30| 74,9 30| 75,2 30] 75,3
9 22| 55,2 22| 55,2 22| 55,2 22| 55,2 22| 55,2 22| 55,2
30| 74,6 30| 74,9 30| 75,2 30| 75,3 30| 75,3 30] 75,3
10 22| 55,2 22| 552 22| 55,2 22| 55,2 22| 55,2 22 55,2
30| 75,2 30| 75,3 30| 75,3 30| 75,3 30| 75,3 30] 75,3
11 22| 55,2 22| 55,2 22| 55,2 22| 55,2 22| 55,2 22 55,2
30| 75,3 30| 75,3 30| 75,3 30| 75,3 30| 75,3 30] 75,3
12 22| 55,2 22| 55,2 22| 55,2 22| 55,2 22| 55,2 22| 552
30| 75,3 30| 75,3 30| 75,3 30| 75,3 30| 75,3 30] 75,3
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R« CNA 4,0x60 4-row The header is free to rotate, byt = 120mml|table 13
Length SD [mm] 80 100 120 140 160 180
number of SD n [kN] n [kN] n [kN] n [kN] n [kN] n [kN]
3 20 6,4 20 6,4 20 6,4 20 6,4 20 6,4 20 6,4
36] 17,2 36| 19,0 401 21,2 44 23,6 44] 26,0 44] 26,0
4 28] 12,0 28] 12,0 28] 12,0 28] 12,0 28| 12,0 28| 12,0
44] 26,8 48| 29,5 48| 32,8 52| 36,5 56| 404 56| 40,6
5 36] 19,2 36] 19,2 36] 19,2 36] 19,2 36| 19,2 36| 19,2
52 37,3 56| 41,0 60| 45,5 64| 50,5 68| 55,9 68| 56,8
6 44 27,9 44 27,9 44 27,9 44 27,9 44 27,9 44 27,9
60| 48,5 64| 53,1 68| 58,8 72| 65,2 76| 72,0 76| 74,0
7 52 38,1 56| 43,6 60| 49,6 64| 55,8 68| 62,3 72| 69,0
68] 59,9 72| 654 76| 72,3 80| 80,1 84| 884 88| 91,8
8 60] 49,6 64| 55,8 68| 62,3 72| 69,0 76| 76,1 80| 834
76 71,4 80| 77,9 84| 86,0 88| 95,1 92| 104,9 96| 110,0
9 64| 55,8 68| 62,3 76| 76,1 80| 83,4 84| 90,9 88| 98,6
80] 83,1 84| 90,4 92| 99,7 96| 110,1 100| 121,3 104| 128,3
10 72 69,0 76| 76,1 80| 83,4 88| 98,6 92| 106,6 96| 114,7
88] 94,7 92| 102,9 96| 113,3 104| 125,1 108| 137,7 112| 146,6
11 76] 76,1 84| 90,9 88| 98,6 92| 106,6 100| 123,0 100] 123,0
92| 106,4 100| 115,4 104 126,9 108| 140,0 116| 154,0 116| 157,8
12 84 90,9 88| 98,6 96| 114,7 100] 123,0 100] 123,0 100] 123,0
100] 117,9 104| 127,8 112] 140,4 116| 154,7 116| 157,8 116| 157,8
Ry« CNA 4,0x60 4-row The header is free to rotate, byt = 180mml|table 14
Length SD [mm] | 80 100 120 140 160 180 @ @
number of SD n [kN] n [kN] n [kN] n [kN] n [kN] n [kN] .. ..
3 20 5,3 20 5,3 20 5,3 20 5,3 20 5,3 20 5,3 ® ®
32 12,2 36| 13,5 36| 15,1 40| 16,9 40| 18,3 40| 18,3 .. ..
4 28] 10,0 28] 10,0 28] 10,0 28] 10,0 28| 10,0 28| 10,0 [ ) [ )
44] 19,7 44 21,8 48| 24,3 48| 27,1 52| 29,5 52| 29,5 .. ..
5 36] 16,0 36| 16,0 36| 16,0 36| 16,0 36| 16,0 36| 16,0 () ()
52| 28,4 52| 31,3 56| 34,9 60| 38,9 64 42,7 64| 42,7 L J L]
6 44] 234 44 234 44 234 44 234 a4 23,4 a4 23,4 .. ..
60] 38,0 60| 41,9 64| 46,6 68| 51,9 72| 57,4 72| 57,4 o o
7 52 32,1 56| 36,8 60| 41,9 64| 47,3 68| 52,9 68| 52,9
68| 48,3 72| 53,2 76| 59,1 80| 65,7 84| 72,7 84| 73,2
8 60] 41,9 60| 41,9 68| 52,9 72| 58,8 76| 65,0 76| 65,0
76] 59,2 76| 65,0 84| 72,2 88| 80,1 92| 88,6 92| 90,0
9 64 47,3 68| 52,9 76| 65,0 80| 71,4 84| 78,0 88| 84,8
80] 704 84| 77,2 92| 85,6 96| 94,9 100| 104,9 104| 107,3 -
10 72| 58,8 76] 65,0 80| 71,4 88| 84,8 92] 91,9 96| 99,2 —_—
88| 81,8 92| 89,6 96| 99,2 104| 109,9 108| 121,4 112] 125,1 ]
11 80 71,4 84| 78,0 88| 84,8 96| 99,2 100| 106,6 100| 106,6 4
96] 93,4 100| 102,1 104] 112,9 112] 125,1 116| 138,0 116| 138,3
12 84] 78,0 92| 91,9 96| 99,2 100] 106,6 100| 106,6 100| 106,6
100] 105,1 108| 114,7 112] 126,7 116| 138,3 116| 138,3 116| 138,3
Rik CSA 5,0x50 4-row The header is free to rotate, byt = 120mmjtable 15
Length SD [mm] 80 100 120 140 160 180
number of SD n [kN] n [kN] n [kN] n [kN] n [kN] n [kN]
3 201 154 20] 154 20] 154 20 154 20 154 20 154
24 17,2 24 19,0 24 21,2 28| 23,6 28| 26,0 28| 26,0
4 28] 26,8 28] 27,9 28] 27,9 28] 27,9 28| 27,9 28| 27,9
28] 26,8 32| 29,5 32| 32,8 36| 36,5 36| 404 36| 40,6
5 36] 37,3 36| 41,0 36| 43,2 36| 43,2 36| 43,2 36| 43,2
36] 37,3 36| 41,0 40| 45,5 40| 50,5 44] 55,9 44| 56,8
6 44] 48,5 44] 53,1 44] 58,8 44 60,5 44 60,5 44 60,5
40| 48,5 44] 53,1 44 58,8 48| 65,2 52 72,0 52 74,0
7 28] 27,9 32| 352 36| 43,2 40| 51,6 40| 51,6 44] 60,5
44] 59,9 48| 65,4 52| 72,3 56| 80,1 56| 88,4 60 91,8
8 36] 43,2 36| 43,2 40| 51,6 44] 60,5 48| 69,8 52| 794
52) 71,4 52| 77,9 56| 86,0 60| 95,1 64 104,9 68| 110,0
9 40] 51,6 44] 60,5 48| 69,8 52| 79,4 56| 89,2 56| 89,2
56] 83,1 60| 90,4 64| 99,7 68| 110,1 72| 121,3 72| 128,3
10 44] 60,5 48| 69,8 52| 79,4 56| 89,2 60 99,3 64| 109,6
60] 94,7 64| 102,9 68| 113,3 72| 125,1 76| 137,7 80| 146,6
11 48] 69,8 52| 79,4 56| 89,2 60| 99,3 68| 120,0 72| 130,5
64| 106,4 68| 1154 72| 126,9 76| 140,0 84| 154,0 88| 164,9
12 52) 794 56| 89,2 60| 99,3 68| 120,0 72| 130,5 76| 141,1
68| 117,9 72| 127,8 76| 140,4 84| 154,7 88| 170,2 92| 183,2

for header with b=240mm, the values for b=180mm are multiply with 0,77
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Ry« CSA 5,0x50 4-row The header is free to rotate, byt = 180mml|table 16
Length SD [mm] 80 100 120 140 160 180
number of SD n [kN] n [kN] n [kN] n [kN] n [kN] n [kN]
3 20| 12,2 20| 129 20 12,9 20 12,9 200 129 20| 129
20| 12,2 24] 135 24 15,1 24 16,9 28] 18,3 28| 18,3
4 28] 19,7 28] 21,8 28| 23,7 28] 23,7 28] 23,7 28] 23,7
28| 19,7 28| 21,8 32| 24,3 32 271 32) 29,5 32| 29,5
5 36| 284 36| 31,3 36| 34,9 36] 37,1 36] 37,1 36] 37,1
32| 284 36| 31,3 36| 34,9 40] 38,9 40| 42,7 40| 42,7
6 44] 38,0 44 419 44| 46,6 44] 51,9 44] 52,7 44 52,7
40| 38,0 40| 41,9 44| 46,6 44] 51,9 48| 57,4 48| 57,4
7 28| 23,7 32| 30,1 32| 30,1 36] 37,1 40| 44,7 40| 44,7 o. .O
44 48,3 48| 53,2 48| 59,1 52| 65,7 56] 72,7 56| 73,2 O. .O
8 32] 30,1 36| 37,1 40| 44,7 44 52,7 44] 52,7 48| 61,2 O. .E’
48| 59,2 52| 65,0 56| 72,2 60| 80,1 60| 88,6 64| 90,0 [ ] °
9 40| 44,7 40| 44,7 44 52,7 48] 61,2 52] 70,0 52| 70,0 O. .o
56| 70,4 56| 77,2 60| 85,6 64 94,9 68| 104,9 68| 107,3 O. .Q
10 44| 52,7 48| 61,2 52| 70,0 56| 79,2 60| 88,6 60| 88,6 O. .O
60| 81,8 64| 89,6 68| 99,2 72| 109,9 76] 121,4 76| 125,1 e} [ ]
11 48| 61,2 52| 70,0 56| 79,2 60| 88,6 64] 98,3 68| 108,2
64| 934 68| 102,1 72| 112,9 76| 125,1 80| 138,0 84| 143,2 2' rOW
12 52| 70,0 56| 79,2 60| 88,6 68| 108,2 72] 118,3 76| 128,6
68| 105,1 72| 114,7 76| 126,7 84| 140,2 88| 154,7 92| 161,5 °
° .
Ry k CNA 4,0x60 2-row The header is free to rotate, byt = 120mm|table 17 g ®
Length SD [mm]| 80 100 120 140 160 180 ° ®
number of SD n [kN] n [kN] n [kN] n [kN] n [kN] n [kN] L ®
3 10 3,2 10 3,2 10 3,2 10 3,2 10 3,2 10 3,2 [ ]
26| 17,2 26| 19,0 28| 21,2 30] 23,6 32] 26,0 32| 26,0 o g
4 14 6,0 14 6,0 14 6,0 14 6,0 14 6,0 14 6,0 o
32| 26,8 34| 29,5 36| 32,8 38] 36,5 40| 40,4 40| 40,6
5 18 9,6 18 9,6 18 9,6 18 9,6 18 9,6 18 9,6
38| 37,3 40| 41,0 44 455 46] 50,5 48] 55,9 48| 56,8 F
6 22] 13,9 22] 13,9 22| 13,9 22| 13,9 22 139 22| 13,9
44] 48,5 46| 53,1 50| 58,8 52] 65,2 56] 72,0 56| 74,0
7 42| 454 44| 49,3 48| 57,3 50 61,5 50] 61,5 50| 61,5 i
50| 59,9 52| 654 56| 72,3 58] 78,9 58] 78,9 58| 78,9 -
8 48| 57,3 50 61,5 50 61,5 50 61,5 50] 61,5 50| 61,5 —_—
56| 71,4 58| 77,9 58| 78,9 58] 78,9 58] 78,9 58| 78,9 Y
9 50| 61,5 50| 61,5 50| 61,5 50] 61,5 50] 61,5 50| 61,5 o
58| 78,9 58| 78,9 58| 78,9 58] 78,9 58] 78,9 58| 78,9
10 50| 61,5 50| 61,5 50| 61,5 50] 61,5 50] 61,5 50| 61,5
58| 78,9 58| 78,9 58| 78,9 58] 78,9 58] 78,9 58| 78,9
11 50| 61,5 50 61,5 50 61,5 50 61,5 50] 61,5 50| 61,5
58| 78,9 58| 78,9 58| 78,9 58] 78,9 58] 78,9 58| 78,9
12 50| 61,5 50 61,5 50 61,5 50 61,5 50 61,5 50| 61,5
58| 78,9 58 78,9 58 78,9 58] 78,9 58] 78,9 58| 78,9
Rk CNA 4,0x60 2-row The header is free to rotate, byt = 180mm|table 18
Length SD [mm] 80 100 120 140 160 180
number of SD n [kN] n [kN] n [kN] n [kN] n [kN] n [kN]
3 10 2,7 10 2,7 10 2,7 10 2,7 10 2,7 10 2,7
24 12,2 24] 13,5 26| 15,1 28] 16,9 28] 18,3 28| 18,3
4 14 5,0 14 5,0 14 5,0 14 5,0 14 5,0 14 5,0
30| 19,7 32| 21,8 34| 24,3 36] 27,1 38] 29,5 38| 29,5
5 18 8,0 18 8,0 18 8,0 18 8,0 18 8,0 18 8,0
36| 284 38| 31,3 40| 34,9 42] 38,9 46| 42,7 46| 42,7
6 22| 11,7 22| 11,7 22 11,7 22| 11,7 22 11,7 22| 11,7
42| 38,0 44 419 48| 46,6 50 51,9 541 57,4 54 57,4
7 40| 35,7 42] 39,0 46| 46,0 50] 53,3 50 53,3 50| 53,3
48| 48,3 50| 53,2 54| 59,1 58] 65,7 58] 69,1 58] 69,1
8 46| 46,0 48| 49,6 50| 53,3 50] 53,3 50] 53,3 50| 53,3
54| 59,2 56| 65,0 58| 69,1 58] 69,1 58] 69,1 58] 69,1
9 50| 53,3 50 53,3 50 53,3 50 53,3 50 53,3 50| 53,3
58| 69,1 58| 69,1 58| 69,1 58] 69,1 58] 69,1 58] 69,1
10 50| 53,3 50 53,3 50 53,3 50 53,3 50 53,3 50| 53,3
58| 69,1 58 69,1 58 69,1 58] 69,1 58] 69,1 58| 69,1
11 50| 53,3 50| 53,3 50| 53,3 50] 53,3 50 53,3 50| 53,3
58| 69,1 58| 69,1 58| 69,1 58] 69,1 58] 69,1 58] 69,1
12 50| 53,3 50| 53,3 50| 53,3 50] 53,3 50] 53,3 50| 53,3
58| 69,1 58| 69,1 58| 69,1 58] 69,1 58] 69,1 58] 69,1
for header with b=240mm, the values for b=180mm are multiply with 0,77
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Ry« CSA 5,0x50 2-row The header is free to rotate, byt = 120mm|table 19
Length SD [mm] 80 100 120 140 160 180 ® 5
number of SD n [kN] n [kN] n [kN] n [kN] n [kN] n [kN] o [ ]
3 10 7,7 10 7,7 10 7,7 10 7,7 10 7,7 10 7,7 o. .O
16| 17,2 18| 19,0 18] 21,2 20| 23,6 22| 26,0 22| 26,0 O. .E’
4 14 13,9 14 13,9 14 13,9 14| 13,9 14 13,9 14 13,9 O. .0
22| 26,8 22| 295 24| 32,8 26| 36,5 28| 40,4 28| 40,6 o °
5 18| 21,6 18| 21,6 18] 21,6 18| 21,6 18| 21,6 18| 21,6 O. .@
26| 37,3 28| 41,0 30] 455 32| 50,5 34| 55,9 34| 56,8 O. .O
6 22| 30,2 22] 30,2 22| 30,2 22| 30,2 22| 30,2 22| 30,2 o [
30| 485 32| 531 34| 58,8 36| 65,2 40| 72,0 40| 74,0
7 26| 39,7 30| 49,7 32| 548 34| 60,0 38| 70,6 38| 70,6 2'r0W
34| 59,9 38| 654 40| 72,3 42| 80,1 46| 88,4 46| 91,8
8 32| 54,8 34| 60,0 36] 65,3 40| 759 44| 86,7 46| 92,1
40| 71,4 421 77,9 44] 86,0 48] 95,1 52| 104,9 54( 110,0 e [ ]
9 36/ 65,3 38| 70,6 42| 81,3 46| 92,1 50| 102,9 50| 102,9 g Y
44 83,1 46| 90,4 50| 99,7 54 110,1 58| 121,3 58| 124,6 L PY
10 40| 75,9 42| 81,3 46| 92,1 50| 102,9 50| 102,9 50| 102,9 [ J
48| 94,7 50| 102,9 54| 113,3 58| 124,6 58| 124,6 58| 124,6 o o
11 44| 86,7 48] 97,5 50| 102,9 50| 102,9 50| 102,9 50| 102,9 ® o
52| 106,4 56| 115,4 58| 124,6 58| 124,6 58| 124,6 58| 124,6 PY [ J
12 48| 97,5 50| 102,9 50| 102,9 50| 102,9 50| 102,9 50| 102,9 [ J
56| 117,9 58| 124,6 58| 124,6 58| 124,6 58| 124,6 58| 124,6
Rk CSA 5,0x50 2-row The header is free to rotate, byt = 180mm|table 20
Length SD [mm] 80 100 120 140 160 180
number of SD n [kN] n [kN] n [kN] n [kN] n [KN] n [kN]
3 10 6,5 10 6,5 10 6,5 10 6,5 10 6,5 10 6,5
16| 12,2 16| 13,5 16 15,1 18| 16,9 18| 18,3 18| 18,3 F,
4 14] 11,9 14 119 14 119 14 11,9 14 119 14] 11,9
20| 19,7 20| 21,8 22| 243 24 27,1 24| 29,5 24| 29,5
5 18| 18,6 18| 18,6 18] 18,6 18| 18,6 18| 18,6 18| 18,6 —
24| 28,4 26| 31,3 26| 34,9 28| 38,9 30| 42,7 30| 42,7 —_
6 22| 26,4 22| 26,4 22| 26,4 22| 26,4 22| 26,4 22| 26,4 ]
28| 38,0 30| 41,9 32| 46,6 34| 51,9 36| 57,4 36] 57,4
7 24| 30,6 26| 35,0 28] 39,6 32| 49,2 34| 54,1 34| 54,1 7
32| 483 34| 532 36] 59,1 40| 65,7 42| 72,7 42| 73,2
8 28] 39,6 32| 4972 34| 54,1 38| 64,3 40| 69,5 40| 69,5
36] 59,2 40| 65,0 42| 72,2 46| 80,1 48| 88,6 48| 90,0
9 34| 54,1 36] 59,2 40| 69,5 42| 74,7 46| 85,3 48| 90,7
42| 70,4 44 77,2 48| 85,6 50 94,9 54| 104,9 56 107,3
10 38| 64,3 40| 69,5 44| 80,0 48] 90,7 50| 96,1 50| 96,1
46| 81,8 48| 89,6 52| 99,2 56| 109,9 58| 117,7 58| 117,7
11 42| 74,7 46| 853 50| 96,1 50| 96,1 50| 96,1 50| 96,1
50| 93,4 54| 102,1 58| 112,9 58| 117,7 58| 117,7 58| 117,7
12 46| 85,3 50| 96,1 50] 96,1 50| 96,1 50| 96,1 50| 96,1
54| 105,1 58| 114,7 58| 117,7 58 117,7 58| 117,7 58| 117,7

for header with b=240mm, the values for b=180mm are multiply with 0,77
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* - with / without screws: for rein

forcement ofetlipist, see Annex C2

R k CNA 4,0x50 with screws * table 21
number of joist R2, k [kN] bei b=
Typ SD [nails [b/h[mm]| 60 | 80 [ 100 [ 120 | 140 | 160 [ 180 | screw 6,0xL
902 | 4 8 | ../100 | 19| 3,7 | 47| 58| 68 | 69 | 6,9 | WithlL=b20mm
120-2 3 10 ...1160 | 22 ] 31| 48| 58| 58] 58] 5,8 (for timber with b=60mm
1602 | 4 14 | ..7200 [ 29| 47 [ 71 [ 79[ 79[ 79[ 79| use screws 5,0x50)
200-2 5 18 ... 1240 3,5 5,0 7,8 | 10,0 | 10,0 | 10,0 | 10,0 number of screws =
240-2 6 22 ...1280 | 42 ] 54| 86 |11,9|12,1]12,1] 121 number of steel dowel
90-4 4 16 ... 1100 1,9 3,7 4.7 5,8 6,8 7,8 8,9
120-4 3 20 ..1160 | 22 ] 31| 48| 6,6 | 83 10,1119 F
160-4 4 28 ... 1200 2,9 4,7 7,3 9,9 | 12,51 15,1 16,5 2
200-4 5 36 ... 1240 3,5 5,0 8,1 | 13,0 | 16,7 | 20,2 | 20,6 . -
240-4 6 44 ...1280 | 42 ] 54| 86 | 13,7| 20,2 23,5] 24,8 16 7, “ﬂj
TU12 4 6 ... 1120 1,6 3,4 5,3 53 5,3 5,3 5,3 .
TU16 3 18 ../160| 16 )] 31| 48| 6,6 | 83 10,1119
TU20 4 22 ... 1200 2,2 3,8 7,0 9,9 | 12,51 15,1] 17,8
TU24 5 26 ...1240 | 27 ] 40| 7,3 | 12,0 16,7 ] 20,2 | 20,2
TU28 6 30 ...1280 | 3,2 ]| 44| 7,7 | 12,4 19,3 225|225
TU12c 4 6 ... 1120 1,6 3,4 5,3 53 5,3 5,3 5,3
TUl6c 3 14 ../160| 16 ] 31| 48| 6,6 | 83 10,1119
TU20c 4 14 ... 1200 2,2 3,8 7,0 9,9 | 12,51 13,2 ] 13,2
TU24c 5 18 ... 1240 2,7 4,0 7,3 112,0] 15,2 | 15,1 | 15,1
TU28c 6 18 ... 1280 3,2 4,4 7,7 | 12,4 ] 15,6 | 15,6 | 15,6
360-2 8 34 ... 1400 6,1 7,6 9,7 | 14,4 | 18,6 | 18,6 | 18,6
480-2 10 46 ...1520 | 79 ] 98 |119| 16,1 | 21,3 ] 25,2 | 25,2
600-2 12 58 ... 1 640 98 | 12,1 | 14,7 | 17,6 | 23,4 | 30,6 | 31,8
360-4 8 68 ...1400 | 6,1 ] 76 | 9,7 | 145 21,8 30,6 | 37,7
480-4 10 92 ... 1520 7,9 98 | 11,9 16,1 | 23,2 | 32,0 | 44,0
600-4 12 116 .. 1640 98 | 12,1 | 14,7 | 17,6 | 24,2 | 33,6 | 46,1
Ra k CNA 4,0x50 without screws * table 22
number of joist R2, k [kN] bei b=
Typ SD [nails [b/h[mm]| 60 | 80 [ 100 | 120 | 140 [ 160 | 180
90-2 4 8 ... 1100 1,5 1,9 2,3 2,7 3,1 3,6 4,0
120-2 3 10 ..1160 | 22 |1 29| 35| 41| 46 | 52| 57
160-2 4 14 ...1200 | 29 | 36 | 44| 52| 60| 66 | 7,3
200-2 5 18 ... 1240 3,5 4,4 5,4 6,4 7,2 8,1 9,0
240-2 6 22 ...1280 | 42 | 53| 64| 74| 86 | 95 | 105
90-4 4 16 ... 1100 1,5 1,9 2,3 2,7 3,1 3,6 4,0
120-4 3 20 ...1160 | 22 |1 29| 35| 42| 48 | 56 | 6,2
160-4 4 28 ... 1200 2,9 3,6 4,4 5,3 6,2 7,0 7,7
200-4 5 36 ... 1240 3,5 4,4 5,4 6,4 7,4 8,4 9,5
240-4 6 44 ...1280 | 42 | 53| 64| 74| 86| 98 |111
TU12 4 6 ... 1120 1,2 1,7 2,2 2,8 3,3 3,8 4,3
TU16 3 18 ...1160 | 16 | 22| 29| 36 | 44 | 51| 57
TU20 4 22 ... 1200 2,2 2,9 3,8 4,6 5,6 6,4 7,3
TU24 5 26 ... 1240 2,7 3,6 4.7 5,8 6,7 7,9 8,8
TU28 6 30 ...1280 | 32| 44| 55| 67| 79| 92 (103
TU12c 4 6 ... 1120 1,2 1,7 2,2 2,8 3,3 3,8 4,3
TUl6c 3 14 ... 1160 1,6 2,2 2,9 3,6 4,4 51 5,7
TU20c 4 14 ... 1200 2,2 2,9 3,8 4,6 5,6 6,4 7,3
TU24c 5 18 ...1240 | 27 | 36 | 47 | 58| 67| 79 | 8,8
TU28c 6 18 ...1280 | 32| 44| 55| 67| 79| 92 |103
360-2 8 34 ... 1400 6,1 7,6 9,2 109 12,4| 13,9 | 15,4
480-2 10 46 ...1520 | 79 | 9,8 | 11,9 14,3 | 16,5| 18,2 | 20,1
600-2 12 58 ... 1 640 98 | 12,1 | 14,7 | 17,6 | 20,4 | 23,0 | 24,9
360-4 8 68 ...1400 | 6,1 | 76 | 9,2 | 10,9 12,4 | 14,4 | 15,9
480-4 10 92 ...1520 | 79 | 9,8 |11,9| 14,3 | 16,6 | 18,7 | 20,7
600-4 12 116 . 1 640 98 | 12,1|14,7| 17,6 | 20,4 | 23,0 | 25,4
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Ro CNA 4,0x60 with screws * table 23
number of joist R2, k [kN] bei b=
Typ SD nails |b/h[mm]| 60 80 | 100 | 120 | 140 | 160 | 180
90-2 4 8 ../100 | 19| 37| 47| 58| 68| 73| 73
120-2 3 10 ../160 | 22| 31| 48| 62 | 6,2 | 62 | 6,2
160-2 4 14 ../200 | 29| 47 | 73| 84| 84| 84 | 84
200-2 5 18 ../240 | 35| 50| 81 | 10,6 | 10,6 | 10,6 | 10,6
240-2 6 22 ..1280 | 42| 54 | 86 |124]129]| 129 12,9
90-4 4 16 ../100 | 19| 37| 47| 58| 68| 7,8 | 89
120-4 3 20 ../160 | 22| 31| 48] 6,6 | 83 | 10,1 11,9
160-4 4 28 ..1200 | 29| 47 | 73] 99 |125]| 151 | 17,6
200-4 5 36 ../240 | 35| 50 | 81 | 13,0| 16,7 | 20,2 | 22,0
240-4 6 44 ...1280 | 42| 54 | 86 | 13,7 20,2 | 235 26,4
TU12 4 6 ..1120 | 16 | 34 | 57| 57 | 57| 57 | 57
TU16 3 18 ../160 | 16 | 31| 48] 6,6 | 83 | 10,1 11,9
TU20 4 22 ../200 | 22| 38| 70 99 |125]|151| 17,8
TU24 5 26 ..1240 | 2,7 | 40 | 7,3 |12,0| 16,7 | 20,2 | 21,6
TU28 6 30 ..1280 | 32| 44 | 7,7 |12,4]19,3| 235 24,0
TU12c 4 6 ../120 | 16 | 34 | 57| 57 | 57| 57 | 57
TU16¢ 3 14 ../160 | 16 | 31| 48] 6,6 | 83 | 10,1 | 11,9
TU20c 4 14 ../200 | 2,2 | 38| 70 ] 99 |125]| 14,0 14,0
TU24c 5 18 ..l240 | 2,7 | 40| 7,3 12,0 16,1 | 16,1 | 16,1
TU28c 6 18 ..1280 | 32| 44 | 7,7 | 12,4 16,7 | 16,7 | 16,7
360-2 8 34 ../400 | 6,1 | 7,6 | 9,7 | 145 19,3 | 19,9 | 19,9
480-2 10 46 ../1520 | 79| 98 [11,9]16,1|22,2| 26,9 | 26,9
600-2 12 58 .../1640 | 9,8 | 12,1 | 14,7 ]| 17,6 | 24,2 | 31,4 | 34,0
360-4 8 68 ../400 | 6,1 | 7,6 | 9,7 | 145 21,8 | 30,6 | 38,1
480-4 10 92 ../520 | 79| 9,8 (11,9 16,1 | 23,2 | 32,0 | 44,0
600-4 12 116 ..1640 | 9,8 | 12,1 | 14,7 ] 17,6 | 24,2 | 33,6 | 46,1
Ro CNA 4,0x60 without screws * table 24
number of joist R2, k [kN] bei b=

Typ SD nails |b/h[mm]| 60 80 | 100 | 120 | 140 | 160 | 180
90-2 4 8 ../100 [ 1,5 19| 23| 27| 31] 36| 40
120-2 3 10 ..1160 [ 22| 29| 35| 42| 48| 54 | 59
160-2 4 14 ..1200 [ 29| 36 | 44 | 53| 62 ] 69| 75
200-2 5 18 ..1240 | 35| 44 | 54| 64| 74| 84| 9,3
240-2 6 22 ..1280 | 42| 53|64 | 74| 86 | 98 | 10,8
90-4 4 16 ../100 [ 1,5 19| 23| 27| 31 36| 40
120-4 3 20 ..1160 [ 22| 29| 35| 42| 48| 56 | 6,2
160-4 4 28 ..1200 [ 29| 36 | 44 | 53| 62| 70| 7,7
200-4 5 36 ..1240 | 35| 44 | 54| 64| 74| 84| 95
240-4 6 44 ..1280 [ 42| 53|64 | 74| 86| 98 |111
TU12 4 6 ..1120 [ 1,2 | 1,7 | 22| 28 | 3,3 | 3,8 | 4,3
TU16 3 18 ../1160 [ 16 | 22 [ 29| 36 | 44| 51 | 57
TU20 4 22 ..1200 [ 22| 29| 38| 46 | 56| 64 | 7,3
TU24 5 26 ..l240 | 2,7 | 36 | 47 | 58| 67| 79 | 8,8
TU28 6 30 ..1280 [ 32| 44|55 ]| 67| 79| 92 |10,3
TU12c 4 6 ..1120 [ 1,2 | 1,7 | 22| 28 | 3,3 | 3,8 | 4,3
TU16¢ 3 14 ../160 [ 16 | 22 [ 29| 36 | 44| 51 | 57
TU20c 4 14 ..1200 | 22| 29| 38| 46 | 56| 64 | 7,3
TU24c 5 18 ..1240 | 2,7 |1 36 | 47 | 58| 67| 79 | 88
TU28c 6 18 ..1280 [ 32| 44| 55| 67| 79| 92 |10,3
360-2 8 34 ../400 [ 6,1 | 7,6 | 9,2 | 10,9 | 12,4 | 14,4 | 15,9
480-2 10 46 ../520 [ 79| 9,8 [11,9]| 14,3 | 16,6 | 18,7 | 20,7
600-2 12 58 .../640 [ 9,8 | 12,1 | 14,7 | 17,6 | 20,4 | 23,0 | 25,4
360-4 8 68 ../400 [ 6,1 | 7,6 | 9,2 | 10,9 | 12,4 | 14,4 | 15,9
480-4 10 92 ../520 [ 79| 9,8 [11,9| 14,3 | 16,6 | 18,7 | 20,7
600-4 12 116 ./640 [ 9,8 | 12,1 | 14,7 | 17,6 | 20,4 | 23,0 | 25,4

* - with / without screws: for rei

nforcement ofethoist, see Annex C2

screw 6,0x L
with L = b-20mm

(for timber with b=60mm
use screws 5,0x50)

number of screws =
number of steel dowel
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Ro CSA 5,0x50 with screws * table 25
number of joist R2, k [kN] bei b=
Typ SD nails |b/h[mm]| 60 80 | 100 | 120 | 140 | 160 | 180
90-2 4 8 ../100 | 19| 37| 47| 58| 68| 78| 7,8
120-2 3 10 ../160 | 22| 31| 48 | 66 | 6,6 | 6,6 | 6,6
160-2 4 14 ..l200 | 29| 47 |73] 89| 89| 89| 89
200-2 5 18 ../240 | 35| 50 | 81 ]|11,3|11,3|11,3| 11,3
240-2 6 22 ..1280 | 42| 54 | 86 | 13,4 13,7 | 13,7 | 13,7
90-4 4 16 ../100 | 19| 37| 47| 58| 68| 7,8 | 89
120-4 3 20 ../160 | 22| 31| 48] 6,6 | 83 | 10,1 11,9
160-4 4 28 ..1200 | 29| 47 | 73] 99 |125| 151 | 17,8
200-4 5 36 ../240 | 35| 50 | 81 | 13,0| 16,7 | 20,2 | 22,9
240-4 6 44 ...1280 | 42| 54 | 86 | 13,7 20,2 | 23,5| 26,6
TU12 4 6 ../120 | 16 | 34| 59| 61| 61| 61| 6,1
TU16 3 18 ../160 | 16 | 31| 48] 6,6 | 83 | 10,1 11,9
TU20 4 22 ../200 | 22| 38| 70 99 |125]|151| 17,8
TU24 5 26 ..1240 | 2,7 | 40 | 7,3 | 12,0| 16,7 | 20,2 | 22,9
TU28 6 30 ..1280 | 32| 44 | 7,7 |12,4]19,3| 235 25,5
TU12c 4 6 ../120 | 16 | 34| 59| 61| 61| 61| 6,1
TU16¢ 3 14 ../160 | 16 | 31| 48] 6,6 | 83 | 10,1 | 11,9
TU20c 4 14 ..1200 | 2,2 | 38| 70 ] 99 |125]| 149 14,9
TU24c 5 18 ..1240 | 2,7 | 40 | 7,3 12,0 16,7 | 17,2 | 17,2
TU28c 6 18 ..1280 | 32| 44 | 7,7 | 124 | 17,7 | 17,7 | 17,7
360-2 8 34 ../400 | 6,1 | 7,6 | 9,7 | 145]20,8| 21,1 | 21,1
480-2 10 46 ../1520 | 79| 98 [11,9] 16,1 | 23,2 | 28,6 | 28,6
600-2 12 58 .../1640 | 9,8 | 12,1 | 14,7 ]| 17,6 | 24,2 | 33,6 | 36,1
360-4 8 68 ../400 | 6,1 | 7,6 | 9,7 | 145 21,8 | 30,6 | 38,1
480-4 10 92 ../520 | 79| 9,8 (11,9 16,1 | 23,2 | 32,0 | 44,0
600-4 12 116 ..1640 | 9,8 | 12,1 | 14,7 ] 17,6 | 24,2 | 33,6 | 46,1
Ro CSA 5,0x50 without screws * table 26
number of joist R2, k [kN] bei b=

Typ SD nails |b/h[mm]| 60 80 | 100 | 120 | 140 | 160 | 180
90-2 4 8 ../100 [ 1,5 19| 23| 27| 31] 36| 40
120-2 3 10 ..1160 [ 22| 29| 35| 42| 48| 56 | 6,2
160-2 4 14 ..1200 [ 29| 36 | 44 | 53| 62| 70| 7,7
200-2 5 18 ..1240 | 35| 44 | 54| 64| 74| 84 | 95
240-2 6 22 ..1280 | 42| 53|64 | 74| 86| 98 |111
90-4 4 16 ../100 [ 1,5 19| 23| 27| 31 36| 40
120-4 3 20 ..1160 [ 22| 29| 35| 42| 48| 56 | 6,2
160-4 4 28 ..1200 [ 29| 36 | 44 | 53| 62| 70| 7,7
200-4 5 36 ..1240 | 35| 44 | 54| 64| 74| 84| 95
240-4 6 44 ..1280 [ 42| 53|64 | 74| 86| 98 |111
TU12 4 6 ..1120 [ 1,2 | 1,7 | 22| 28 | 3,3 | 3,8 | 4,3
TU16 3 18 ../1160 [ 16 | 22 [ 29| 36 | 44| 51 | 57
TU20 4 22 ..1200 [ 22| 29| 38| 46 | 56| 64 | 7,3
TU24 5 26 ..l240 | 2,7 | 36 | 47 | 58| 67| 79 | 8,8
TU28 6 30 ..1280 [ 32| 44|55 ]| 67| 79| 92 |10,3
TU12c 4 6 ..1120 [ 1,2 | 1,7 | 22| 28 | 3,3 | 3,8 | 4,3
TU16¢ 3 14 ../160 [ 16 | 22 [ 29| 36 | 44| 51 | 57
TU20c 4 14 ..1200 | 22| 29| 38| 46 | 56| 64 | 7,3
TU24c 5 18 ..1240 | 2,7 |1 36 | 47 | 58| 67| 79 | 88
TU28c 6 18 ..1280 [ 32| 44| 55| 67| 79| 92 |10,3
360-2 8 34 ../400 [ 6,1 | 7,6 | 9,2 | 10,9 | 12,4 | 14,4 | 15,9
480-2 10 46 ../520 [ 79| 9,8 [11,9]| 14,3 | 16,6 | 18,7 | 20,7
600-2 12 58 .../640 [ 9,8 | 12,1 | 14,7 | 17,6 | 20,4 | 23,0 | 25,4
360-4 8 68 ../400 [ 6,1 | 7,6 | 9,2 | 10,9 | 12,4 | 14,4 | 15,9
480-4 10 92 ../520 [ 79| 9,8 [11,9| 14,3 | 16,6 | 18,7 | 20,7
600-4 12 116 ./640 [ 9,8 | 12,1 | 14,7 | 17,6 | 20,4 | 23,0 | 25,4

* - with / without screws: for rei

nforcement ofethoist, see Annex C2

screw 6,0x L
with L = b-20mm

(for timber with b=60mm
use screws 5,0x50)

number of screws =
number of steel dowel
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Rsx | |tab|e 27

S a 2 S 2

number of joist 3 3 3 3 3

2 2 2 ) )

Typ SD [nails b/h[mm] 5 5 5 4] 4]
90-2 4 8 .../100 5,9 7,8 9,5 13,9 13,9
120-2 3 10 .../160 7,4 9,8 12,2 17,6 21,7
160-2 4 14 .../200 10,3 13,7 16,7 24,4 28,7
200-2 5 18 .../240 13,2 17,6 21,2 31,1 35,8
240-2 6 22 .../280 16,2 21,6 25,8 37,8 42,8
90-4 4 16 .../100 5,9 7,8 9,5 13,9 13,9
120-4 3 20 .../160 7,4 9,8 12,2 17,6 21,7
160-4 4 28 .../200 10,3 13,7 16,7 24,4 28,7
200-4 5 36 .../240 13,2 17,6 21,2 31,1 35,8
240-4 6 44 .../280 16,2 21,6 25,8 37,8 42,8
TU12 4 6 .../120 4,1 4,9 5,7 8,4 8,4
TU16 3 18 .../160 6,1 7,5 8,9 11,4 11,4
TU20 4 22 .../200 8,2 9,8 11,5 16,2 16,2
TU24 5 26 .../240 10,2 12,1 14,1 21,0 21,0
TU28 6 30 .../280 11,8 14,4 16,7 25,4 25,8
TU12c 4 6 .../120 4,1 49 5,7 8,4 8,4
TU16c 3 14 .../160 5,3 6,4 7,5 11,4 11,4
TU20c 4 14 .../200 5,9 7,6 8,7 13,1 16,2
TU24c 5 18 .../240 7,4 9,8 11,3 16,8 21,0
TU28c 6 18 .../280 7,4 9,8 12,3 17,9 23,0
ALU120 3 20 .../160 7,4 9,8 12,3 21,8 29,4
ALU160 4 28 .../200 10,3 13,7 17,2 30,5 40,3
ALU200 5 36 .../240 13,2 17,6 22,1 39,2 51,3
ALU240 6 44 .../280 16,2 21,6 27,0 48,0 62,2
ALU280 7 52 .../320 20,6 27,4 34,3 61,0 76,7
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D2.Concealed joist hanger TU, TUB, TUS, TUBS

alternative names

old
Product Name | France UK Denmark | Germany | name
JANE
TU TU TU
TUB
JANE
TUS TUS
TUSB
Figure D2-1: drawings ; Table D2-1: size specification
TU
Model N° | Width W | HeightH | Depth Skew Angle _
(mm) degree Direction
TU12 40 96 101 90° ~
TU16 60 134 108 90° ~
TU20 60 174 108 90° ~
TU24 60 214 108 90° ~
TU28 60 254 108 90° ~
TUB
Model N° | Width W | Height H | Depth Skew Angle _
~ (mm) degree Direction
TUB16 60 134 108 90° ~
TUB20 60 174 108 90° ~
H TUB24 60 214 108 90° ~
TUB28 60 254 108 90° ~
.
TUS
. Model N° | Width W | HeightH | Depth Angle
f # (mm) degree Direction
* s 1085 TU/SL12 40 96 101 30 to 85° Left
5(')‘;:1 TU/SL16 60 134 108 30 to 85° Left
TU/SL20 60 174 108 30 to 85° Left
TU/SL24 60 214 108 30 to 85° Left
| TU/SL28 60 254 108 30 to 85° Left
% % TU/SR12 40 96 101 30 to 85° Right
30010 85\‘“ TU/SR16 60 134 108 30 to 85° Right
MIBIEJEI TU/SR20 60 174 108 30 to 85° Right
TU/SR24 60 214 108 30 to 85° Right
TU/SR28 60 254 108 30 to 85° Right
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TUBS

—

o
/30° 70 85
/

RIGHT
MODEL

o
30° T0 85

LEFT
MODEL

Model N° Width W | Height H | Depth Angle
(mm) degree Direction

TUBSL16 60 134 108 30 to 85° Left
TUBSL20 60 174 108 30 to 85° Left
TUBSL24 60 214 108 30 to 85° Left
TUBSL28 60 254 108 30 to 85° Left
TUBSR16 60 134 108 30 to 85° Right
TUBSR20 60 174 108 30 to 85° Right
TUBSR24 60 214 108 30 to 85° Right
TUBSR28 60 254 108 30 to 85° Right

Header Fasteners Joist Fasteners
Bolt M12
Hanger Type . Dowels Dowels
@4.0 Connector nails Concrete 78 @12
screw
TU12 6 ~ 4 ~
TU16 18 ~ ~ 3
TU20 22 ~ ~ 4
TU24 26 ~ ~ 5
TU28 30 ~ ~ 6
TUB16 16 2 ~ 3
TUB20 20 2 ~ 4
TUB24 24 2 ~ 5
TUB28 28 2 ~ 6
TUS 12 6 ~ 4 ~
TUS 16 18 ~ ~ 3
TUS 20 22 ~ ~ 4
TUS 24 26 ~ ~ 5
TUS 28 30 ~ ~ 6
TUBS16 16 2 ~ 3
TUBS20 20 2 ~ 4
TUBS24 24 2 ~ 5
TUBS28 28 2 ~ 6

Table D2-2: Material specification

Material Material Grades . L.
) Coating specification
thickness
3 S 250 GD 72275
stainless steel as
3 described
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Table D2-3: Characteristic capacities TU and TUS full nailing

Characteristic capacity with CNA 4,0x50
full nailing, connection beam to beam

Width of joist = length of dowel [mm]

skew O 60 | 80 | 120 | 160 | 60 | 80 | 120 | 160 | 60 | 80 | 120 | 160
90° = 0° B= 25° = 45°
TU12 81| 90| 107| 107 81| 90| 107| 107 81| 90| 10,7| 10,7
TU16 17,5| 18,1| 205| 235| 16,6| 17,0| 188| 212| 159| 16,4| 17,9| 20,0
TU20 26,7| 27,6| 31,1| 356 253| 258| 285| 32,2| 24,4| 251| 27,4| 305
TU24 36,6| 37,7| 425| 483| 34,8| 355| 39,1| 43,9| 33,6| 34,7 37.8| 42,0
TU28 46,9| 483| 54,1| 61,1| 44,5| 456| 50,0| 559| 43,4| 449| 487| 53,9
45° = 0° = 25° = 45°
TUS12 74| 82| 95| 95| 69| 76| 91| 91| 66| 71| 85| 87
TUS16 | 16,3| 16,9| 189| 21,4| 156| 159| 17,4| 195| 150| 154| 16,6 184
TUS20 | 24,9| 256| 28,7| 323| 23,7| 24,1| 265| 295| 22,9| 23,5| 254| 28,0
TUS24 | 342| 352| 39,2| 44,1 32,6| 33,2| 36,3| 40,4 315| 32,5| 350| 386
TUS28 | 44,0| 452| 50,3| 56,1| 42,0| 42,8| 46,7| 51,7| 40,8| 42,0| 453| 49,7
85° B= 0° B= 25° = 45°
TUS12 76| 84| 97| 97| 71| 77| 93| 93| 67| 73| 87| 89
TUS16 | 16,7| 17,3| 19,5| 22,1| 159 16,2| 17,9| 20,1 153 157| 17,1| 189
TUS20 | 256 26,4| 29,6 334 243| 24,8| 27,2| 305| 23,4| 24,1| 26,1| 289
TUS24 | 351 36,2| 40,4| 453| 335| 34,1| 37,3| 41,6 32,3| 33,3| 36,1| 39,8
TUS28 | 452| 46,5| 51,6 57,0| 43,0| 43,9| 48,0| 53,1| 41,8| 43,2| 46,6| 51,2

Intermediary values shall be find by interpolation.
For a skew between 30° and 45° the values for Aalt be used.
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Table D2-4: Characteristic capacities TUB and TUBS full nailing

Characteristic capacity with CNA 4,0x50
full nailing, connection beam to beam

Width of joist = length of dowel [mm]

skew O 60 80 120 | 160 60 80 120 | 160 60 80 120 | 160
90° B= 0° B= 25° = 45°
TUB16 16,7| 17,3| 19,7| 22,6| 157| 16,1| 179| 20,4| 151| 151| 17,0| 19,1
TUB20 256| 26,5| 30,0| 344| 242 24;7| 27,4| 31,0 23,3| 23,3| 26,2| 29,3
TUB24 353| 36,5| 41,1| 46,8| 33,5| 34,2| 37,7| 425 32,3| 32,3| 36,4| 40,5
TUB28 455| 46,9 52,6| 59,1 43,1| 44,1| 485| 54,3| 419| 419| 47,1| 52,2
45° B= 0° B= 25° = 45°
TUBS16 154| 159| 17,9| 20,3| 146| 149| 16,5| 18,5| 14,1| 14/4| 156| 17,4
TUBS20 236| 244 27,3| 30,9| 22,4 229| 252| 28,2| 21,6| 22,2| 24,1| 26,7
TUBS24 32,7| 33,7| 37,6| 423| 31,1 31,7| 34,7| 38,7 30,0 30,9| 33,4| 36,9
TUBS28 42,3 | 43,5| 48,4| 53,8 40,4| 41,1| 44,9| 49,8| 39,0| 40,2| 43,4| 47,7
85° B= 0° B= 25° = 45°
TUBS16 15,8| 16,4| 18,5| 21,0| 150| 153| 17,0| 19,1| 14,4| 14,8| 16,1| 18,0
TUBS20 244 252| 28,3| 31,8| 23,1| 23,6| 26,0 29,1 22,2| 229| 249| 27,6
TUBS24 33,7| 34,8| 38,8| 43,1| 32,1 32,7| 359| 399 30,9| 31,9| 34,6| 38,1
TUBS28 43,6 | 44,8| 49,7| 53,8 415| 42,3| 46,3| 51,0 40,2| 415| 44,9| 49,2

Intermediary values shall be find by interpolation.
For a skew between 30° and 45° the values for Aalt be used.
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Table D2-4: Characteristic capacitiesTU and TUS
with nail pattern as given below

Characteristic capacity with CNA 4,0x50
partial nailing, connection beam to post

Width of joist = length of dowel [mm]

skew O 60 | 80 | 120 | 160 | 60 | 80 | 120 | 160 | 60 | 80 | 120 | 160
90° = 0° B= 25° = 45°
TU12 81| 90| 107| 107 81| 90| 107| 107 81| 90| 10,7| 10,7
TU16 16,1| 16,7| 19,0| 219| 152| 155| 17,3| 19,7| 145| 14,9| 16,4 184
TU20 22,9| 23,7| 26,8| 30,1| 21,6| 22,1| 246| 27,7| 20,7| 21,3| 234| 26,1
TU24 31,9| 33,0| 369| 39,9( 30,2| 30,9 34,1| 37,9| 29,0| 30,0/ 32,7| 36,2
TU28 38,0| 38,9 399| 39,9( 363| 36,9 39,6| 39,9| 350| 36,0| 386| 39,9
45° = 0° = 25° = 45°
TUS12 74| 82| 95| 95| 69| 76| 91| 91| 66| 71| 85| 87
TUS16 | 150| 155| 17,4| 19,7| 14,2| 14,5| 16,0| 180| 13,7| 14,0| 152| 16,9
TUS20 | 21,3| 22,0| 245| 26,1| 20,2| 20,7| 22,7| 252| 19,5| 20,0| 21,7| 239
TUS24 | 295| 30,4| 33,7| 344| 281| 28,7| 31,4| 344| 27,1| 27,8| 30,1| 33,0
TUS28 | 353| 36,1| 36,1 36,1| 33,9| 34,4| 36,1| 36,1| 32,8| 33,5| 358| 36,1
85° B= 0° B= 25° = 45°
TUS12 76| 84| 97| 97| 71| 77| 93| 93| 67| 73| 87| 89
TUS16 | 153| 159| 17,9| 20,3| 145| 14,8| 164 185| 13,9| 14,3| 156| 17,4
TUS20 | 21,8| 22,5| 250| 26,1| 20,6| 21,1| 232| 256 19,8| 20,4| 22,2| 244
TUS24 | 30,3| 31,2| 34,1| 344| 288| 29,4| 32,1| 344| 27,7| 285| 30,9| 33,6
TUS28 | 357 36,1| 36,1 36,1| 34,5| 350| 36,1| 36,1| 33,4| 34,2| 36,0| 36,1

Intermediary values shall be find by interpolation.
For a skew between 30° and 45° the values for Aalt be used.

nail pattern

beam to post

TU12
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Table D2-5: Characteristic capacitiesTUB and TUBS
with nail pattern as given below

Characteristic capacity with CNA 4,0x50
partial nailing, connection beam to post

Width of joist = length of dowel [mm]
skew a 60 80 | 120 | 160 | 60 80 | 120 | 160 | 60 80 | 120 | 160

90° B= 0° B= 25° = 45°
TUB16 | 152| 158| 181| 20,8| 143| 14,7| 164 188| 137 137| 155| 17,5
TUB20 | 21,5| 22,3| 251| 26,6| 203| 20,8| 23,2| 258 195| 195| 220| 245
TUB24 | 304| 314| 34,8 355| 287| 29,4| 32,4| 354 275| 275 31,0| 341
TUB28 | 353| 355| 355| 355| 34,1| 34,6| 355| 355| 33,0 330| 354| 355

45° B= 0° B= 25° = 45°
TUBS16 | 139| 14,4| 16,3| 185| 132| 135| 150| 169| 12,7| 13,0| 14,2 158
TUBS20 | 19.8| 204| 22,3| 22,3| 188| 192| 21,1| 22,3| 18,1| 185| 20,1| 221
TUBS24 | 27,7| 28,6| 30,3| 30,3| 26,4| 269| 295| 30,3| 254| 26,1| 282 30,3
TUBS28 | 31,9| 31,9| 31,9| 31,9| 315| 31,9| 31,9| 31,9| 30,6| 31,2| 319 319

85° B= 0° B= 25° = 45°
TUBS16 | 143| 14,9| 16,8| 189| 13,6 139| 155| 17.4| 13,0| 13,3| 14,6/ 163
TUBS20 | 202| 20,9| 22,3| 22,3| 192 19,7| 215| 22,3| 18,5| 18,9| 20,6 222
TUBS24 | 284 29,2| 30,3| 30,3| 27,1 27,7| 299| 30,3| 26,1| 26,8| 28,9 30,3
TUBS28 | 31,9| 31,9| 31,9| 31,9| 31,8| 31,9| 31,9| 31,9| 31,1| 31,6| 319/ 319

Intermediary values shall be find by interpolation.
For a skew between 30° and 45° the values for Aalt be used.

nail pattern

beam to post
TUBL6

TUBS28

Q)
[ )
L GO

o]

c @ o @ o|llco @ o @ o
Oo.@.o o @ o @

1] TUBS16
%
.. 20 .. O.

Load duration F

The characteristic capacity for load duration F, may be find in tables 21 to 26 for the type TU, where the
table D2-4 and D2-5 are given for the nail pattern to a column.
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D3.Concealed joist hanger ETNM

alternative names

Product Name | France UK Danmark | Germany
ETNM ETNM
Figure D3-1: drawings
Table D3-1: size specification
Model N° Width W | Height H | Depth Angle- .
(mm) degree | Direction
ETNM135/130/2 70 135 130 90° ~
ETNM155/130/2 70 155 130 90° ~
ETNM185/130/2 70 185 130 90° ~
ETNM230/130/2 80 230 130 90° ~
Table D3-2 number of fastener
Header Fasteners Joist Fasteners
Hanger Type . Bolt M12 Dowels | Dowels
@4.0 connector nails Concrete screw 78 @12
ETNM135/130/2 14 5 ~ 2
ETNM155/130/2 15 6 ~ 2
ETNM185/130/2 18 6 ~ 2
ETNM230/130/2 22 6 ~ 3

Table D3-3: Material specification

Material Material Grades . L.
) Coating specification
thickness
3 S 250 GD 72275
stainless steel as
3 described
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Table D3-4: Characteristic capacitiessETNM Ry
Beam to beam

Joist Characteristic capa_city Ry« [KN] with CNA4,0x50
width connection beam to beam
[mm] ETNM135 | ETNM155 | ETNM185 | ETNM230
60 11,7 14,4 17,1 26,2
80 12,2 15,0 17,8 27,0
100 13,1 16,0 18,9 28,6
120 14,2 17,2 20,4 30,6
140 15,4 18,6 22,0 32,8 .
160 16,6 20,0 23,8 35,1

|
Table D3-5: Characteristic capacities ETNMR - v
Beam to post o
h ®
Joist Characteristic capacity Ry x [KN] with CNA4,0x50
width connection beam to post
[mm] ETNM135 | ETNM155 | ETNM185 | ETNM230
60 11,0 13,1 15,5 25,1
80 11,6 13,7 16,2 25,9
100 12,5 14,7 17,3 27,4
120 13,6 15,8 18,7 29,3
140 14,7 17,1 20,3 31,3
160 15,9 18,4 21,9 33,4
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Figure D3-2: Nail pattern ETNM
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Table D3-6: Tolerances

Unit

Tolerance

dimension [mm] +1,5/-15
angular [degree °] +1,0/-1,0
hole’s on center [mm] +0,2/-0,2
distances

hole’s diameter

[mm]

+0,2/-0,2
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D4.Concealed joist hanger BT Cx

alternative names

Branch Branch Branch Branch
Product Name | 36 40 46 47
BTCx BTCx
Figure D4-1: Dimension drawing of concealed joist hangers
60
27 6,27
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8 O o | o
M\ e !
9 O O
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Figure D4-2: Size specification
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Table D4-1: Size specification

all size in [mm)] no of holes
@1l4mm | @13mm
Type A Al A2 A3 B C t anchor dowel
BTC120 120 128 96 3 2 3
BTC160 160 80 128 96 3 4 4
BTC200 200 120 128 96 3 4 5
BTC240 240 160 128 96 3 4 6
BTC280 280 100 100 129 96 3 6 7
BTC320 320 120 120 129 96 3 6 8
BTC360 360 140 140 12§ 96 3 6 9
BTC400 400 120 120 80 128 9( 3 8 10
BTC440 440 120 120 12( 128 96 3 8 11
BTC480 480 120 120 16( 128 96 3 8 12
BTC520 520 160 160 12( 128 96 3 8 13
BTC560 560 160 160 16( 128 96 3 8 14
BTC600 600 160 160 204 128 96 3 8 15

Table D4-2: Material specification

Material Material Grades . L
) Coating stecification
thickness
3 $250GD 7275
3 stainless steel as destriped

Table D4-3: Characteristic capacities F,

Characteristic capacity;R[KN

b 3SD 4 SD 5SD 6 SD 7 SD 8 SD 9SD 10SD | 11SD | 12SD
80 11,5 18,5 26,7 35,8 45,6 56,0 66,8 77,9 89,1 100,5
100 12,7 20,4 29,4 39,4 50,1 61,4 73,1 85,1 97,2 109,5
120 14,2 22,8 32,7 43,8 55,6 68,1 80,9 94,0 107,3 120,7
140 15,8 25,3 36,4 48,6 61,7 75,5 89,6 104,1 118,7 133,4
160 17,2 27,8 40,3 53,8 68,3 83,4 99,0 114,8 130,9 147,0
180 54,3 69,4 85,5 102,2 119,5 133,3 147,0

b = min width [mm] of timber and length of the dowel

The necessary capacity of the bolts should be leaémiias:

R 2
It lat,d =
olt,lat n

For the upper bolts additional:

Foq X144
Rbolt,ax,d 2

d
With:
Rooit jat.d design capacity of one anchor bolt for shear load
Rooit ax.d design capacity of one anchor bolt for tensionlloa
d height of the BTC -10mm
n number of anchor bolts
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Table D4-4: Characteristic capacities F,
It is assumed that the force iE action at the top of the BTC. For a forgenith a lower distance to the middle of

the BTC, the same capacities may be to use.

number of |joist R, « [KN] bei b =
Typ SD  |bolts b /h[mm] 60 | 80 | 100 | 120 | 140 | 160 | 180
120-4 3 2 ... 1160 2,6 2,9 35 4,0 4,5 5,2 53
160-4 4 4 ...1200 32 3,9 4.4 5,0 5,9 6,5 7,0
200-4 5 4 .. 1240 4,0 4,9 55 6,3 7,2 7.8 8,8
240-4 6 4 ...1280 4,8 5,7 6,6 7,5 8,4 9,1 10,4
360-4 8 <6 ... 1400 7,2 8,1 9,5 108 12,0 132 149
480-4 10 <8 ... 1520 9,6 106 124 141 156 17,6 193
600-4 12 <8 ... 1640 120 132 152 173 192 220 238

The connection of the bolts to the concrete musteek:
The bolt group must be able to resist the min :
Fo.a[kN]

My F2.4= FoqaX 40mm [KNmm]

Mxf2,d= FoaX (A/2) [KNmm] ,

with A = the height of the BTC

Table D4-5: Characteristic capacities F3

min
no of Rsk no
bolts [kN] dowel
3
2 617/km0d 3 = Y] L‘P
[ )
4 13,4/Kumod 3 L 1 b =
[ )
6 20,1/kmos | 5 =B fﬁ
8 26,8/Kmod 6 7

The force is acting in the middle of the joist.

The dowel and anchor bolts should be placed syntaéto the centreline of the joist, and with a naistance of
the anchor to the dowel of 50mm.

Fq %144
It should be checked, that the capacity of boIRson,ax,d 2 n—
b
Where:
Roolt ax.d the axial design capacity of each anchor bditslts
N, the number of anchor bolts / bolts

F, 4 the design load in direction of the joist
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For combination it should be checked:

2 2 2
Rld R2,d R3,d

The anchor bolts should be checked separatelhéocombination of load.
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alternative names

Branch Branch Branch Branch
Product Name | 36 40 46 47
ICS
Figure D5-1: Drawings
Male Part

Table D5-2: dimensions and number of fastener

ICS A B C D E Thickness Holes
Male Part 70 80 -- -- -- 2.5 6 5
Female Part -- -- 80 80 23.5 2.5 6 O%

Table D5-3: Material specification

Material Material Grades . S
- Coating specification
thickness
3 S 250 GD 7275
3 stainless steel as described

Table D5-4:Char acteristic capacities:
Characteristic capacities for single ICS and fatbér grade C24:

Characteristic Capacities C24 [kN]
Fasteners - -
Load direction
Male part Female part Shear Withdrawal
7.210
ICS 6 screws CSA 6 screws CSA 2 2170
75.0x35 @5.0x35 3.840@

(1) Shear capacity is given for a displacementoffrim.
(2) Shear capacity is given for a displacement i
(3) Withdrawal capacity is given for a displacemeh8 mm.
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Shear

Withdrawal

¢ 340 mm
Timber Timber
. element 2 Timber P element 2
Timber v element 1
element 1

di

»
»

F Lateral shear

di

O Position of the ICS

Support of the 2 timber
elements

Support of the timber
element n°1

/|

Figure 1 : Timber element and position of ICS Figure 2 : Lateral shear tests
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Timber

element 2 Timber

element 2

Timber
element 1

Timber
element 1

F Lateral bendina
F withdrawal

ﬂ Support of the 2 timber
elements

Support of the 2 timber ;‘7 Support of the timber
elements / element n°2
Figure 3 : Lateral bending tests Figure 4 : Withdrawal tests
Characteristic Capacities C24 [kN]
Fasteners - - - -
Load direction / configuration
Male part Female part Lateral Shear Lateral Bending Withdrawal

31CS 3x6screws | 3x6 screwsCSA 243" 13.83" 5 570

CSA @5.0x35 @5.0x35 6.31%® 4,02 '

(1) Lateral capacity is given for a displacement Bfmm.
(2) Lateral capacity is given for a displacemenb afim
(3) Withdrawal capacity is given for a displacemeh8 mm.

For other timber grade with a lower density, théofeing kqes ratio should be appliedk ., = (% ?
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D6.ETB
alternative names
Branch Branch Branch Branch
Product Name | 36 40 46 47
ETB
Figure D6-1: Drawings
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ETB90 ETB120 ETB160 ETB190 ETB230

@ partial nailing or screwing for column connections

© for fixing before screwing
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Table D6-1: dimensions and number of fastener

Type sizes [mm] n n

H B H1 H2 H3 tl/t2 5,4 a5

ETB90 90 | 60| 69 58 22,8 10/6 4 6
ETB120 121 | 60| 95 85 27,8 10/6 6 9
ETB160 166 | 60| 130 | 95 37,8 10/6 8 11
ETB190 195 | 75| 165 | 138 | 31,8 10/6 11 19
ETB230 230 | 75| 200 | 138 | 31,8 10/6 14 19

Table D6-2: Material specification
Material Material Grades
thickness [mm]

Coating specification

Aluminium EN AW-6082 T6
according to EN 755-2:1997
10 stainless steel as described

6

Table D6-3:Characteristic capacities:
ETB connectors - Force downward

0,9
n.] X Rax,a,k

R, =min V2
nH X Rlat,k
n; number of screws in the joist
Ny number of screws or nails in the side grain of the header or column
Riatk Characteristic value of the load-carrying-capacity of a laterally loaded header/column

nail or screw in single shear in a steel-to-timber connection with a thick steel plate
according to EN 1995-1-1 or ETA 04/0013 in N

Raox  Characteristic axial load-carrying capacity of the screws in the joist according to
EN 1995-1-1:2004:2008+A1:2008(E) in N, for the angle between the fiber of timber
and the axis of the screw.
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D7.EL
alternative names
Branch Branch Branch Branch
Product Name | 36 40 46 47
EL xx
XX = size of EL
Figure D7-1: Drawings
55 | p=30 b=40 b=60 b=80 b=100
. 1
© © © © ©
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F‘*E \45" @ @ @ @ @ @ CHCRONC) @ e ® e e
g7 AN @ ©g© OOBQ OO@OO @ e ¢o,00
— \\\\ O O~ 0 O 0-0 O 0°0 O O O 07O O
d N S — N
\\\ Sy
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@ partial screwing i - I L L D O
@) . © \© ©) © © © © © © ©
EL30 EL40 EL60 EL80 EL100

Table D7-1: dimensions and number of fastener

number of holes

@5,4mm
type 45° top
EL30 3 1
EL40 6 1
EL60 9 2
EL80 12 3
EL100 15 4

Table D7-2: Material specification

Material Material Grades ) e
thickness Coating specification
6 Aluminium EN AW-6082 T6
according to EN 755-2:1997
10 stainless steel as described

St
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Table D7-3:Characteristic capacities:

09
n.] x Rax,a,k

NP

K oo X f x A, xb 25x f . x A
R:Lk - mln C,90 c,QOck '%f X{11’25+\/k y,k _380

A 90 X f(:,90,k X Aaf
278xb
kmod

03xF
Ry = min{ .

Ny X R
n; number of screws in the joist
Ny number of screws in the upper surface of the header

keoo Factor according to EN 1995-1-1:A1 taking into account the load configuration, the
possibility of splitting and the degree of compressive deformation

fe.00k Characteristic compressive strength perpendicular to the grain in N/mmz2

At Effective contact area perpendicular to the grain in mm2 according to EN 1995-1-1:A1
A Actual contact area perpendicular to the grain in mmz2

b Width of the SIMPSON STRONG-TIE® EL hanger in mm

fyx Aluminium minimum yield strength in N/mm?; f,, = 250 N/mm?2

Fid design value of the joist support load perpendicular to the joist axis in N

Raxak  Characteristic axial load-carrying capacity of the screws in the joist according to
EN 1995-1-1:2004:2008+A1:2008(E) in N, for the angle between the fiber of timber
and the axis of the screw.

Riatk Characteristic value of the load-carrying-capacity of a laterally loaded header nail or
screw in N
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I:1,up

uplift force

[ 2357

An uplift force may be adsorbed by an extra screw as shown above.

_ Rax,k(Screw)
I:zlup,k -

J2

Rax k(screw) characteristic axial load-carrying capacity of the extra screw as the min of threaded part and
pull through capacity of the head.
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alternative names
Branch Branch Branch Branch
Product Name | 36 40 46 47
ELS xx
xX = size of ELS
Figure D8-1: Drawings
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@ partial screwing

Table D8-1: dimensions and number of fastener

number of holes
5,4 5,0

type 45° top
ELS30 3 5
ELS40 6 8
ELS60 9 13
ELS80 12 15
ELS100 15 19

Table D8-2: Material specification

10 20 10 20| 20
T

stainless steel as described

Material Material Grades . e
thickness Coating specification
Aluminium EN AW-6082 T6
10 according to EN 755-2:1997

Table D8-3:Char

acteristic capacities:

0,9
nJ X Rax,a,k

R =min

Ny

NG
* Rt
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n; number of screws in the joist
Ny number of screws in the upper surface of the header

Raxak  Characteristic axial load-carrying capacity of the screws in the joist according to
EN 1995-1-1:2004:2008+A1:2008(E)
For a connection with a slope < 0°, it shall be check the permission for angle between
the fiber of timber and the axis of the screw.

Riatk Characteristic value of the load-carrying-capacity of a laterally loaded header nail or
screw in N

I:1,up

uplift force

[ 27

An uplift force may be adsorbed by an extra screw as shown above.

_ Rax,k(ScreW)
I:\)'iup,k x/é

Raxk  Characteristic axial load-carrying capacity of the extra screw as the min of threaded part and pull
through capacity of the head.
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D9.CBH
alternative names
Branch Branch Branch Branch
Product Name | 36 40 46 47
CBH xxx / 2.5

xxx = size of CBH

Figure D9-1: Drawings

Table D9-1: dimensions and number of fastener

Model Width W | Height H | Depth D Anglg _
[mm] degree | Direction
CBH150/2,5 60 150 113,5 90° ~
CBH180/2,5 60 180 113,5 90° ~
CBH220/2,5 60 220 113,5 90° ~
Header Fasteners Joist Fasteners
. Bolts Dowel @10
Model
ode sr::?givgr* Anchors acc. To EN
Wood screws 14592
1-@10
CBH150/2,5 14 1-08 5
CBH180/2,5 16 2-@10 6
CBH220/2,5 22 2-@10 7

* According to ETA 04/0013 or according to EN14592

Washer for a wood/ rigid support connection.
The minimum dimension have to be used:
- Bolt @10 + Washer M10 (dext = 20 — gint = 11mm)
- Bolt @8 + Washer M8 (Jext =16 — @int = 8,5mm) for CBH150
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Table D9-2: Material specification

i Material Grad . e
Mgtenal aterial brades Coating specification
thickness

3 S 250 GD 7275
3 stainless steel as described

Table D9-3:Characteristic capacities timber to timber:
Characteristic value [kN] of a CBH concealed loist hangers for connections between timber
header beam and timber supported joist.

Widths | 60 | 80 [ 100 | 120 | 140 [ 160 | 60 | 80 [ 100 | 120 | 140 [ 160 | 60 | 80 | 100 | 120 | 140 | 160
Slope 0 5 10
CBH150 180 186 20,7 224 240 240[178 184 203 220 238 238|175 181 200 216 234 235
CBH180 250 264 295 321 326 326|247 261 291 316 324 324|243 256 285 310 321 321
CBH220 326 342 379 411 428 428[322 337 373 404 424 424[318 332 366 39,7 420 420
Widths | 60 | 80 | 100 | 120 | 140 | 160 | 60 | 80 | 100 | 120 | 140 | 160 | 60 | 80 | 100 | 120 | 140 | 160
Slope 15 20 25
CBH150 173 179 196 212 229 233[171 176 193 208 224 230[169 174 190 204 220 22,7
CBH180 240 252 280 305 31,8 318|236 248 275 299 314 314|234 245 270 293 31,1 311
CBH220 314 327 359 389 416 416[310 323 353 382 411 411[307 318 348 37,5 404 407
Widths | 60 | 80 | 100 | 120 | 140 | 160 | 60 | 80 | 100 | 120 | 140 | 160 | 60 | 80 | 100 | 120 | 140 | 160
Slope 30 35 40
CBH150 167 172 187 201 216 225166 170 184 198 212 223|165 168 182 195 209 221
CBH180 231 24,1 266 288 30,8 308|228 238 262 284 305 30,5(227 236 259 280 301 303
CBH220 304 315 343 37,0 397 404|301 312 339 365 391 40,0)300 310 336 361 387 398
Widths | 60 | 80 | 100 | 120 | 140 | 160
Slope 45
CBH150 16,3 16,7 180 193 206 21,9
CBH180 25 234 256 27,6 297 30,1
CBH220 298 30,8 333 357 383 395
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Table D9-4:Characteristic capacitiestimber to steel/concrete:

Characteristic values [kN] for connection where the CBH joist hanger is bolted to a steel or

reinforced concrete structural member and carrying a timber supported joist.

1. Dowel characteristic capacity

deowels
Widths | 60 | 80 | 100 | 120 | 140 | 160 | 60 | 80 | 100 | 120 [ 140 | 160 | 60 | 80 | 100 | 120 | 140 | 160
Slope 0 5 10
CBH150 | 124 132 156 177 195 19,5/122 130 152 173 193 193[120 127 149 169 190 19,0
CBH180 | 193 21,1 252 288 297 297|189 20,7 246 281 292 292|185 202 239 274 288 288
CBH220 | 238 259 306 349 371 371|234 254 298 340 366 366|229 248 290 330 360 36,0
Widths | 60 | 80 | 100 | 120 | 140 | 160 | 60 | 80 | 100 | 120 [ 140 | 160 | 60 | 80 | 100 | 120 | 140 | 160
Slope 15 20 25
CBH150 | 11,7 124 145 164 184 187|115 121 141 159 179 183|113 118 137 154 17,3 180
CBH180 | 182 197 233 266 283 283|178 192 226 258 27,8 27,8(174 188 220 250 27,3 27,3
CBH220 | 224 242 282 321 353 353|220 236 274 311 347 347|215 230 267 302 340 341
Widths | 60 | 80 | 100 | 120 | 140 | 160 | 60 | 80 | 100 | 120 [ 140 | 160 | 60 | 80 | 100 | 120 | 140 | 160
Slope 30 35 40
CBH150 | 11,0 116 134 150 168 177[108 113 130 146 163 17,4/107 11,1 127 142 159 17,1
CBH180 | 17,0 183 214 243 268 268|167 179 209 236 264 264|164 176 204 231 260 26,0
CBH220 | 211 225 260 294 330 335|207 221 254 286 322 330|204 217 249 280 314 326
Widths | 60 | 80 | 100 | 120 | 140 | 160
Slope 45
CBH150 | 105 109 125 139 155 169
CBH180 | 162 17,3 200 226 254 257
CBH220 | 201 21,3 244 274 308 322

2. Max characteristic capacity [KN] of the steel part Fy sieel

Model Fi steel

CBH150 15,9

CBH180 23,3

CBH220 26,1

3. Design capacity of the CBH — Fy cgn

I:k,dowels X kmod
Fycan = Min Yu
k,steel

Ym
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D10. ETS
alternative names
Branch Branch Branch Branch
Product Name | 36 40 46 47
ETS

Figure D10-1: Drawings
Each ETS is made using two parts:
ETS100 = ETS100/1-C + ETS100/2-C

TN
Uk
g ° 8 4
N A |
ETSI00/1-C ETSI00/2-C o
o T
O = O
all 1|
=} : =} & QO @]

ETS140 = ETS140/1-C + ETS140/2-C
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‘

S

ETS140/1-C ETSI40/2-C Ep

] "N |

m;{m7/ \;

A - _lLEe a

ETS180 = ETS180/1-C + ETS180/2-C
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ETS180/1-C ETSI80/2-C
Ep
@ = O
IR
i o
[ ]
§
[==1 < m
[]
5
- O
§
- O -
J § 5
EL.L N A
ETSxxx/1-C is for the joist
ETSxxx/2-C is for the header
Table D10-1: dimensions and number of fastener
| Dimensions Fasteners
M odel A (mm) B (mm) C (mm) Ep (mm) SPAX CSA5.0x40
SCrews
5.0x80
ETS100 65 100 12 - - -
- ETS100/1-C 65 70 - 3 3 1
- ETS100/2-C 65 70 - 3 0 4
ETS140 65 140 12 - - -
- ETS140/1-C 65 110 - 3 5 1
- ETS140/2-C 65 110 - 3 0 8
ETS180 75 180 12 - - -
- ETS180/1-C 75 150 - 3 7 1
- ETS180/2-C 75 150 - 3 0 10

Table D10-2: Material specification

Material

thickness Material Grades

[mm]
Pre-galvanized steel Grade S250GD + Z (min Z27%pmting to EN 10346 with tolerances
according to EN 10143 except if another materigréecised.
Or
Stainless steel number 1.4401 or number 1.4404rdiogp to EN 10088-2 with a minimum

3 characteristic 0.2% yield stress of 240 MPa, a mimh 1.0% vyield stress of 270 MPa and a

minimum ultimate tensile strength of 530 MPa onairdess steel with a minimum characteristic
0.2% vyield stress of 240 MPa, a minimum 1.0% ygtéss of 270 MPa and a minimum ultimate
tensile strength of 530 MPa.
If ETS are made using Stainless Steel, stainlesterfars need to be used.
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Table D10-3:Characteristic capacities:
ETS connectors - Force downward

0,9
n.] X Rax,a,k

R, =min V2
nH X Rlat,k
n; number of screws at 45° in the joist
Ny number of screws in the side grain of the header
Riatk Characteristic value of the load-carrying-capacity of a laterally loaded header/column

nail or screw in single shear in a steel-to-timber connection with a thick steel plate
according to EN 1995-1-1 or ETA 04/0013 in N

Raox  Characteristic axial load-carrying capacity of the screws in the joist according to
EN 1995-1-1:2004:2008+A1:2008(E) in N, for the angle between the fiber of timber
and the axis of the screw.



