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Translations of this European Technical Assessment in
other languages shall fully correspond to the original
issued document and should be identified as such.

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

1 Technical description of product and
intended use

Technical description of the product

The SIMSPON Strong-Tie Concealed Beam Hangers are
three dimensional nailing plates made of pre-galvanized
steel Grade S 250 GD + Z275 according to EN 10346 or
stainless steel 1.4401 and 1.4404 according to EN 10088
or a stainless steel with a minimum characteristic yield
stress of 235 N/mm? or a minimum ultimate tensile
strength of 330 N/mm? or aluminium AIMgSi 0,7
according to DIN 1749-1. The range addressed by this
Approval consists of various hangers which have in
common the necessity to practice a notch and holes in
the joist for the dowels path : TU, TUB, TUS, TUBS,
ETNM, BTN, BT4, BT, BTC, BTALU, CBH, Janebo-
family. They are intended for wood-wood connections
and wood-concrete connections with angles varying
from 30° to 90°. The geometry and standard dimensions
are given in Annexes D.

ETB and ETS connectors are two-piece non-welded,
face-fixed connectors to be used in timber to timber
connections.

ICS and ICST are two-piece non-welded element-
connectors to be used in timber to timber connections.
EL connectors are one-piece non-welded, face-fixed
connectors to be used in timber to timber connections as
well as connections between a timber joist and a
concrete structure or a steel member.

ELS connectors are one-piece non-welded, face-fixed
connectors to be used in timber to timber connections.
The connectors are made from aluminium grade EN
AW-6082 T6 according to EN 755-2 with minimum
yield strength of 250 MPa, a minimum tensile strength
of 295 MPa and a minimum ultimate strain of 8 %.
Dimensions, hole positions and aluminium type are
shown in Annex D6 to D8. Typical installations are
shown in Annex C.

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

The intended use of the SIMPSON Strong-Tie Concealed
Beam Hangers is to establish connections of joists with
rectangular cross sections to their support, where
requirements for mechanical resistance and stability and
safety in use in the sense of the Basic Works
Requirements 1 and 4 of Regulation (EU) 305/2011 shall
be fulfilled.

The joist may 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 CI, or
concrete. With regard to moisture behaviour of the
support and/or joist, the use is possible in service classes 1
and 2 defined in EN 1995-1-1:2004 for the Concealed
Beam Hangers made out of galvanised steel. The use is
possible in service class 1, 2 and 3 defined in EN 1995-1-
1:2004 for Concealed Beam Hangers made out of
stainless steel 1.4401 and 1.4404 according to EN 10088,
or another stainless steel as described before in structures
subject to internal or external atmospheric exposure
(including industrial and marine environment), or
exposure in permanently damp internal conditions, if no
particular aggressive conditions exist. Such particular
aggressive conditions are e.g. permanent, alternating
immersion in seawater or the splash zone of seawater,
chloride atmosphere of indoor swimming pools or
atmosphere with extreme chemical pollution (e.g. in
desulphurization plants or road tunnels where de-icing
materials are used). A concealed joist hanger produced
from steel, which is resistant for these atmospheres, may
be used in these areas.

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

They are not intended to be used in areas where they
might support seismic actions. They are supposed to be
used with specified fasteners mentioned in Annex C3 and
according to fastening combinations and nail patterns
given in Annexes B.

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

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

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

Characteristic

Assessment of characteristic

3.1 Mechanical resistance and stability*) (BWR1)

Characteristic load-carrying capacity
Stiffness

Ductility in cyclic testing

3.2 Safety in case of fire (BWR2)

Reaction to fire

33 Hygiene, health and the environment (BWR3)

Influence on air quality

3.7 Sustainable use of natural resources (BWR7)

3.8 General aspects related to the performance of
the product

Identification

See Annex D
No performance assessed

No performance assessed

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

The product does not contain/release dangerous
substances specified in TR 034, dated March
2012%%)

No Performance Determined

The SIMPSON Strong-Tie 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 additional information in section 3.9 — 3.12.

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

See annex D for characteristic load-carrying capacities
of the SIMPSON Strong-Tie Concealed Beam Hangers
and SIMPSON Strong-Tie Joist End connectors.

The mechanical capacities of the concealed beam
hangers and Joist End connectors are determined by
calculation assisted by testing as described in the EOTA
Guideline 015 clause 5.1.2. They should be used for
designs in accordance with EN-1995-1-1 (Eurocode 5)
or a similar national timber code.

The load-bearing capacities given in Annexes D of the
concealed beam hangers and Joist End connectors have
been determined based on the use of connector nails or
4.0 x 60 in accordance to ETA-04/0013 and screws are
described in Annex C3. It is allowed to use connector
screws or connector nails 4.0 x 50 or 4.2 x 50 or 4.2 x
60 in accordance to ETA-04/0013. Case by case
calculations have to be carried out to determine the 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 lateral nail load-
bearing capacity. If no calculations are made a reduction
factor equal to the ratio between the characteristic
withdrawal capacity of the actual used threaded nail and
the characteristic = withdrawal capacity of the
corresponding connector nail according to table Bl in
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 in
seismic zones, therefore, has not been assessed

3.10  Aspects related to the performance of the
product

3.10.1 Corrosion protection in service class 1, 2 and 3.
The thickness of galvanisation (Z275 according to EN
10143) or the aluminium AIMgSi 0,7 is such that a
reasonable durability may be expected in service classes 1
and 2 according to EN 1995-1-1:2004, in the conditions
stated in 1.1 above.

The use of stainless steel 1.4401 and 1.4404 according to
EN 10088 extends the scope to service class 3 according
to EN 1995-1-1:2004 in the conditions stated in 1.1
above.

The ETB, ETS, EL and EL-S 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 and 2

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

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

Concealed Beam Hangers and Joist End connectors are
manufactured in accordance with the provisions of this
European  Technical =~ Assessment  using  the
manufacturing processes as identified in the inspection
of the plant by the notified inspection body and laid
down in the technical documentation.

SIMPSON Strong-Tie Concealed Beam Hangers and
Joist End connectors shall be installed on the basis of a
specific structural design for each installation, using the
load-bearing capacities given in Annexes D and
applying the appropriate kmoa factor depending on the
relevant service class / load duration and the appropriate
National partial safety factor for materials.

The fixing of the Concealed Beam Hangers and Joist
End connectors to the support shall use the appropriate
nails or screws in case of solid wood or wood-based
support, appropriate CE marked metal anchors for use in
concrete in case of concrete support. The load bearing
capacities indicated in the Annexes are given provided
that the fixing device has been appropriately designed
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. The
installation plan shall be based on the manufacturers
general guide and provisions for installing SIMPSON
Strong-Tie connections
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4 Attestation and verification of constancy
of performance (AVCP)

4.1 AVCP system

According to the decision 97/638/EC of the European
Commissionl, as amended, the system(s) of assessment

and verification of constancy of performance (see Annex
V to Regulation (EU) No 305/2011) is 2+.

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

Technical details necessary for the implementation of
the AVCP system are laid down in the control plan
deposited at ETA-Danmark

Issued (n Co@enhagen on_,-QO 16-08-10 by

N LGV
&‘ {’Iéhorggégrgﬁlﬁ/u

Managing Director, ETA-Danmark
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Annex A Revision History

Issue

Revision History

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°

Add ETS

BT - Update of the tables 13 to 20 in annex D1

New definition of force directions

BTN, BT4, BTALU, BT - several revisions

BTALU — Download with dowels @7, @8, @10 and @12

BTx for Racking

BTC - all types added in the tables

Fire resistant for concealed beam hangers/hidden connectors - principle
TU, TUB, TUS, TUBS - several revisions

Addition of new product range Janebo: JHHU, JHDU, JHGU, JHH,
JHD

Addition of new product: ICST

Some more correction / clarifications, update of standards reference
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Annex B Typical Installation

header

B.1Concealed joist hangers typical installation

Nail Pattern
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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 use under following conditions:

1.
2.

3.

9.

BT can be fastened to wood-based members by nails or screws.

There shall be nails or screws in all holes or a partial nailing pattern as shown in Annex A and prescribed
in Annex B can be used.

The characteristic capacity of the BT connection is calculated according to the manufacturer’s technical
documentation.

The concealed Joist Hangers connection is designed in accordance with Eurocode 5 or an appropriate
National Code.

The thickness of the beam shall be at least /, where [ is the length of the fasteners in the beam. This is in
accordance with Eurocode 5.

The depth of the Joist shall be so large that the steel dowel has at least a distance of 3d to the edge, where d
= the diameter of the steel dowel.

The depth of the beam shall be so large that the fasteners have at least a distance according EN 1995-1-1,
in relation to the force direction.

The slot for the BT in the joist may be t +1/+2 mm , where t = the thickness of the bar of the BT, for the
type TU12, TUS12, TUB12 and TUBS12 the slot may be 6 mm, for the other size of type TU, TUS, TUB
and TUBS the slot may be 9-10mm

For connection to concrete the anchor bolts shall be mounted according to the approval of the used anchor
bolt

10. For connection to steel the bolts shall be mounted according the relevant standard
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11.
12.

13.

14.

The backside of the BT shall have contact along the full height of the connector.

BT made from stainless steel shall only be fastened with fasteners made from suitable stainless steel. Zinc-
coated concealed joist hangers shall not be fastened with fasteners of stainless steel.

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

The execution of the connection shall be in accordance with the approval holder’s technical literature.

ETB

B.2 Typical Installation for ETB, EL, ELS

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

The connection to the end grain of the joist is made with screws @5 mm according to the corresponding Annex.
The angle between the Joist End connector and the screws is 45°. A slope and a skew is possible in these
product ranges.

An ETB, EL and EL-S connection is deemed fit for its intended use provided:

1.
2.

3.

*®

10.

11.
12.

13.

The header shall be restrained against rotation.

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

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

There shall be nails or screws in all holes or a partial nailing pattern as prescribed in Annex D.

For EL connectors fastened to timber frame members as shown in arrangement 1 (see following), only
the thread length in the timber member may be taken into account.

For EL connectors fastened to timber frame members as shown in arrangement 2 (see following), the
sheathing (e.g. OSB) must be flush with the header surface.

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

The gap between the side grain of the header and the vertical flap of the connector shall be maximum
3 mm for connections made with the EL connector. For connections made with the ETB and ELS
connectors the gap between the member surface and the connector shall be maximum 1 mm.

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

For ETB and EL-S connectors the width of the header shall be at least 1+4d, where 1 is the length and d
is the diameter of the nails or screws in the header.

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

The header shall have a plane surface against the whole ETB, EL or EL-S connector.

Nails or screws to be used shall have a diameter, which fits the holes of the ETB, EL and EL-S
connectors.

Minimum end and edge distance for the nails/screws have to be observed according to the standard or,
if applicable, according to the relevant assessment of the fastener.
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ETB
Section
A Joist
A H J
Header 3
o
<
N
Section
R
R
Header is also maximum threaded length
j of the screw

For a slope f3 <0° the angley> 30°,
in accordance with the approval of the
screws, which is used to determine

Raxak **

15°< Ol < 165°

** if y <30° and the screws are covered by approval for this application, the values for the connector may be
evaluated accordingly.
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EL
Section
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Header|] Joist
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N
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-15° < B < 90° "
For a slope f <0°the angley> 30°,
in accordance with the approval of the
screws, which is used to determine
Rax,oc,k **
Section
Header

Joist

Top View

Symmetry plane

** if y <30° and the screws are covered by approval for this application, the values for the connector may be

evaluated accordingly.
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Installations
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ELS
Section

embed into the joist embed into the header

Joist Header | Joist

Header
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without any embedding J

Joist ‘ > Joist
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Top-View

For a slope B <0° the angle Y= 30°,
in accordance with the approval of the
screws, which is used to determine

R ax,o,k **

* if y < 30° and the screws are covered by approval for this application, the values for the connector may be
evaluated accordingly.
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B.3Typical Installation of ICS and ICST:

ICS
A 12 mm deep pocket is necessary in each timber element before installing the ICS male and female part. The
characteristic capacities given below are only available when the ICS are installed in these pockets.

The ICS male part needs to be fixed on the face of the timber element, on top of the 12 mm deep and 40 mm wide
pocket as shown below. The pocket must continue at least 80 mm below the male part in order to connect the 2 parts

The ICS female part needs to be fixed in the back of the 12 mm deep and 80 mm wide pocket as shown below. The
pocket must continue at least 80 mm above the female part in order to connect the 2 parts.

_+ Male part

min

ICST

Routing is necessary on 1 side only. This routing should be 15 mm deep, 90 mm wide and 220 mm long as a
minimum.

The distance between the ICST and the end of the timber elements should be 100 mm as a minimum.

ICST is composed of two parts, which will be face to face in final position.

The guiding central part of the connector facilitates the timber assembly.

The ICST connector is intended in the case of “closed” walls (installation of exterior and interior wall coverings).
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B.4 Typical installation of ETS

The connection to the header for the ETS can be only made with CSA screws.

The connection to the end grain of the joist is made with screws @5 mm according to the corresponding Annex.
The angle between the Joist End connector and the screws is 45°. A slope and a skew is possible in these
product ranges.

An ETS connection is deemed fit for its intended use provided:

1.
2.

3.

ETS

The header shall be restrained against rotation.

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

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

There shall be screws in all holes.

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

For ETS connectors the width of the header shall be at least 1+4d, where 1 is the length and d is the
diameter of the nails or screws in the header.

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

The header shall have a plane surface against the whole ETS connector.

Screws to be used shall have a diameter, which fits the holes of the ETS connectors.

The header must be routed as described below.

A
1
Dimensions of the routing
Model A (mm) B (mm) C (mm)
ETS100 100 65 12
ETS140 140 65 12
ETS180 180 75 12
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Section

lef is also maximum threaded length
of the screw

Header

= > ) 7

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

Raxak *

Top View
Y

Symmetry plane

N

15°< Ol< 165°
** if y <30° and the screws are covered by approval for this application, the values for the connector may be
evaluated accordingly.
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B.5S Installation for fire justification

@ Fire from max 3 sides.

- Concealed beam Hangers: (TU, CBH, BT, BT4, BTN, BTALU, Janebo)
Below are the parameters for the concealed beam hangers for a 30min and a 60min fire resistance.
Routing is compulsory

Fire resistance period — timber
C24
30min 60min
t; (mm) 50 50
as (mm) 10 30*
dgi(mm) | 10 [30] 30 [Not Applicable]
dgz(mm 20[30] 60[Not Applicable]
)

*must be plugs
For BTALU connector use values between []
For connection with a gap of < 1mm dg, can be decreased to dg4, this does not apply for the BTALU.

t;: thickness of the timber member on each side of the connector

ay: the end and edge distance to dowels (can be plugs)

d,: thickness of the glued-in strips

dg2: thickness of timber for overlapping for the back plate with a gap < 3 mm,
gap = the distance between the end of the joist and the surface of the header
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for dgz
Jng afi gab < 3 mm **

** For connector type BTALU: the gap is limited by <Imm.

- BTC ; CBH bolted

= a> =
[qv] | o | ®©
- ‘S,TF N =)
< o % 52 I NS (3;
o ~
t1 S
A d = @ of steeldowel

hn

dowel

header

slot

The gap is limited by <3mm

-

joist
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- Hidden connector : (ETB, ETS, EL/ELS, ICS, ICST)
Hidden connectors such as ETB, ETS, and EL/ELS, ICS, ICST can also be justified by using this solution. In this
case, a routing is compulsory. A thickness of timber dy on each side of the connector must be respected.

Fire resistance period — timber
C24
30min 60min

ETS 10 30

dg (mm) ETB, EL/ELS 30 -
ICS, ICST 10 30

ETB, EL/ELS, ETB

a1 (mm) ICS, ICST 40 55
az(mm) | ETB, EL/ELS, ETB 28 58

d,: thickness of the timber protection
a;: edge distance of the axis of the fastener
as: edge distance of the point of the fastener

The protection of the top of the connector is made with the deck, a timber element, or other protective materials.
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a1

(&
Il

\/ gab<1mm
© [ SN
T i —
©
S S,

For ICS and ICST; fire from max 2 sides
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Annex C  Design

C.1Basis of Design

Characteristic capacities of the concealed joist hangers with nails or screws.

The formulas are applicable for connectors made from stainless steel with a characteristic yield stress of at least
235 Mpa or a characteristic ultimate tensile strength of at least 330 Mpa as for ordinary steel of the quality
S250GD + Z275 according to EN 10346 or S235JR according to EN10025, or aluminium AIMgSi 0,7 to DIN
1749-1.

The Joist End connectors are made from aluminium grade EN AW-6082 T6 according to EN 755-2 with
minimum yield strength of 250 MPa, a minimum tensile strength of 295 MPa and a minimum ultimate strain of
8 %.

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

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

- The requirements of the wood members can be fulfilled by using the following materials:

- Solid timber classified to C24 or better according to EN 338

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

- Glued laminated timber classified to GL24c or better according 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 for their resistance and with certified mechanical
performances for fasteners

The characteristic density of the wood members shall be at least 350 kg/m®. Lower densities are applicable but
the load bearing capacities shall be reduced by the kqens factor, given by

2
kdem = pk
‘ 350

Where px is the characteristic density of the timber in kg/m?.

In case of concrete support, concrete shall be specified according to EN 206-1 with a resistance class within the
following range : C20/25 to C50/60.

The wood members shall have a thickness which is larger than the penetration depth of the fasteners into the
members

Requirements for the header or the joist for the Joist End connectors:

For screws or nails in the end grain of the wood (joist) the requirement to the material of the wood members
can be fulfilled by using the following materials:

- Solid timber classified to C14-C40 according to EN 338 / EN 14081,

- Glued members of timber classified to GL24c or better according to EN 1194 / EN 14080,

- Solid Wood Panels, SWP according to EN 13353,

For nailing in the side of the wood members (header) the requirement to the wood members can be fulfilled by
using the following materials:
- Solid timber classified to C14-C40 according to EN 338 / EN 14081,
- Glued members of timber classified C14-C40 according to EN 338 / EN 14081 when structural adhesives
are used.
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- Glued members of timber classified to GL24c or better according to EN 1194 / EN 14080,
- Solid Wood Panels, SWP according to EN 13353,

- Laminated Veneer Lumber LVL according to EN 14374,

- Parallam PSL,

- Laminated Strand Lumber LSL e.g. Parallam PSL and Timber 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), please refer to the manufacturer’s specifications.

The load-carrying formulas stated in Annex B are applicable for a wood density from 290 kg/m? to 460 kg/m?.
It is allowed to use wood with a density up to 500 kg/m3. However, increased load-carrying capacity than that
for a density of 460 kg/m? should not be employed. For density between 420 and 500 kg/m?* pre-drilling of nail
and screw holes are necessary.



Page 24 of 113 of European Technical Assessment no. ETA-07/0245, issued on 2016-08-10

C.2Definition of force directions

The characteristic load-carrying capacities are for the following force directions:

F, Downward

F> Uplift

F; Lateral — horizontal

F, Axial in the middle of the beam

Concealed joist hangers type BTN, BT4, BTALU, BTx, BTCx

Force direction F; :
These are given in different tables for each connection.

“Table for connection with header free from rotation”. Here it is assumed, that the connection has a BT both
sides of the header and the difference between the active forces is no more than 20%, or the header is clamped.

In this case the calculation for the header may be made separately.

“Table for connection with header free to rotate”. Here the eccentricity of the BT is used so the moment is
absorbed in the BT — connection.

For the capacity for the header with b = 240 mm it is to multiply the values for byr = 180mm with the factor
0,77.

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

Force direction F, :

The values for F; can be used where the number of steel dowel has to reduce by the upper one in the “cut-out”
hole.

How to use the tables:

Force direction nail pattern

the used fastener and size
\/ yh of steeldowel

Rix CNA 4,0x50 4-row

Length SD [mmj 80 ¥ 100
numlber of SD [ NN [kN] NN [kN]

number of 3 20| 18,2 20| 194
steel dowel —] 44 32,2 44 345
7 281 —29. —28| 31,2

48] 43,0 | 92| 46,1

) 5 36| 41,9 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 dowel with a length of 100mm, the width of joist is min. 100mm,
nail pattern = 4-row, and 28 nails 4,0x50 is R;x = 31,2 kN.
for the same connection with 52 nails R;x = 46,1 kN.
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For using another number of nails, it must be between the number of fasteners listed in the table, the capacity
may be determined by linear interpolation based on the number of nails. In the sample before the number of

nails may be between 28 and 52.

——

nails according

placing of the {7
to the drawing

dowels according
to the drawing

e o o oo o @000000
°c0o o000 Q0000000

e oo oo o @®0006000
e 000020000000

@ @ @ @ O O O

4& placing of the

Force direction F; :
These are given in the table, with and without screws. For connections with screws, the screws are inserted
perpendicular next to the BT, see following picture.

The screws for reinforcement of the joist shall have a length < the width of the joist. The assumed length for the

tables in Annex B is width of the joist -20mm. The screws are inserted from both sides. The screws shall be
fully threaded.

b des Nebentragers

b - 20 = Lange der Schraube

F ~10
3 T
A .
S %‘ i b of joist _ j .
= - 7 4 \z b - 20 = length of screws — olc —
& —] oo

the screws are placed near
to the end of joist hanger

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

head side
of screws
Use the table values use the table values x 0,8

Force direction F4
The force is in the direction of joist and in the middle of the joist.
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General

header

slope f§ : 0° ...\45" B

Type BTN-90 and BT4-90.

>40

Lo
N
Nl
o e
@] 0]
aa>»
Lo
AN
Nl

For the types TUS and TUBS; additional skews are possible:

)

od o . header

Sla a

o
]

L= = =]

L« I =

&

The above picture shows a skew to the left side. The design for right is the same.
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n N/4 b N/2 b N/A joist
>40, >80 | >40
| | header

i i For installations where the BT

=V ore % connectors are next to each other,
s L o L2 the value for one BT may be
Al 22 :/ﬁ multiplied by 2
6 For F2 — it is necessary to use

hy | screws for reinforcement with a
minimum length of BN — 20mm
The length of the steel dowel for
each BT = Lmax = 0.5 x Bn

3
NN
NN

>10 >20 >10

by > 160 steel dowel @ x L

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

Connection to concrete / steel

>80

b+

s
\
TYYT

dowel
The connection for force direction F; is with min. 2 anchor bolts, used in the upper holes.

For an uplift force, F» and F3 a minimum of 4 anchor bolts, must be used in the upper and lower holes.

Racking check

Due

to the high rigidity of CLT wall, the racking load can be transferred to the BTALU at the bottom and

decomposed as an axial load and a lateral load.

F=Fx,1+Fx,2+...+Fx,i and Fx,1=Fx,2=...=Fx,1

Fyi= Fxxixy/(3(x?)
Optional : For the other BTALU : Fy; = xi/X1 X Fy1

The use of formulas provides no gap between wall and floor members. With F the racking load, Y the height of the
wall and Xi the distance between the BTALU and the rotation point. It is assume, that the “pressure” area is close

to th
load.

e end of the CLT wall, and the last Connector (it’s the right one in the picture below) doesn’t absorb any axial
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Then interaction formula must be used on the first BTALU:

() +(52) <

With
Ry,1 the resistance of the first BTALU to tension loads
Ry 1 the resistance of the first BTALU to downloads

Characteristic capacities Rax for BTALU with steel dowel @7, 8 and 10mm

Table 35
Tension resistance of BTALU is calculated using the following equation:
R4,k = min(nd X Flat,SD,Rk; nnx Fax,Rk)
ng is the number of dowels
nN is the number of nails/screws
Fiatsprk 18 the characteristic load-carrying capacity per dowel in the timber for both shear planes (acc.to EN1995-1-
1 §8.6).

Fax Rk is the axial capacity of the fastener in the header
The slot to be used with the BTALU is 7 to 8 mm thick.

See the additional information below table 34 for placing the nails/ steel dowel, respectively the number for using in
the calculation.

Steel dowels

The steel dowels must be mechanically equivalent or greater than S235JR (fyx min = 235 N/mm).

The standard spacing between dowels is 40mm. If the spacing increases and the number of dowels remain the same,
the capacity with standard spacing can be used as normally it increases the values.

For dowels @8 the values can be used with a distance between the header and the dowels of 89mm to 93mm

ETB, EL, ELS, ETS

The part in the header has to be fixed with nails or CSA screws or only with CSA screws for ETS connectors. The
part in the joist has to be fixed with screws with an angle of 45° to the connector. The screws have to have a angle
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between grain of timber and the screw according the approval of the screws. For the ETB and ETS both parts of the
connector are to be fixed separately on the header and the joist before assembly of the connection

For the types EL and EL-S the connector has to be fixed to the joist and then connected to the header or the column.

P |
| Screws in joist
VN z
A |
Joist ‘
Header
Bu
M |
N |
Fy
e |
e
Joist \
Fi 2 |
AN N
RN crews in joist
|
Header
B |
|

C.3 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 o _
Connector screw 5 35, 40, 50 cctroplated zinc
Connector nail 4,2 35, 50, 60
) 35, 40, 50
C t | 4 T
onnector nat 60, 75, 100 | stainless steel as described

Connector screw 5 35, 40, 50
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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 ) Elect'roplated e
14529 hot dip galvanised
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 standards or relevant 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 2 rows
BT4 4 rows
BTALU ALU
BT -

Figure D1-1: Dimension drawing of concealed joist hangers

t,, 103

47 4016

="

| SV

—

cu’E—out possible

28,5

Type BTALU connectors are produces without holes for the dowels, these holes should b. h._

for C=46mm
26
&,7 o [}

B 46 62
o
N
(an)
ﬂ-
>
c <C

%2
[an)
N

t 83

2,

during installation by the user, the hole pattern is shown above., the holes can be made also with other
diameters (@ of steel dowel :7, 8 and 10 mm)
The concealed joist hanger BTN and BT4 up to size 240 are supplied with the cut-out for the upper dowel and
it’s an option for the other sizes.
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Additional Option for outside using

For the types BTALU, up to size 240, and the BT made from
stainless steel also up to size 240, it’s allowed to reduce the
distance of the steel dowel to the end grain of the joist like the
following. In this case, full threaded screws have to be placed
as given in the picture. An approval/assessment for the screw
and the given distances is necessary.

The minimum edge and end distances for the full threaded
screws have to be observe according to the approval/
assessment of the used screws.

17 1
slot

For a construction in this way the load directions F1, F2 and
F4 are possible.

This application is an option for service class 3, e.g. balcony,
where a distance is meaningful for a good aeration.

A professional construction for a wood preservation is
required.

280
BTALU up to size 240
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Table D1-1: Size specification

A B C t no of holes
@13mm
Type [mm] [mm] [mm] [mm] g 5mm dowel
BTN9O 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
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 3**
BTALU160 160 103 62 6 28 4**
BTALU200 200 103 62 6 36 5**
BTALU240 240 103 62 6 44 6**
BTALUX ™ | YD1 103 62 6| upto112 | UL TZX
BTx *** A 103 62 3| uptotrz | P10 IOX
* 28,5mm

** 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

thickness Coating specification

3 S 250 GD 2275

Aluminium AW-6005A
according to EN755-

6 2:2008
stainless steel as
3 described

For installation for fire justification, see clause B5
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Characteristic capacities
The tables are based on a timber having a density of 350 kg/m* and a slope of 0°
For other configurations the following modification are necessary:

for different density the

values shall be multiplied by: for different slope

Pk = 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 the values for steel dowel with 80mm may be multiplied by 0,95;
only for the types BTN90 and BT4-90 the values for a dowel with I=60mm are given directly.

Characteristic capacity R1x [kN] for BTN90/ BT4-90 and steel dowel @8mm

BTN90 / BT4-90 Rk [kN] to beam
CNA 4,0x50 kg/m?®
Timber width = length of steel dowel [mm]
ny |60 80 100 =120
8 183 9,2 10,3 11,02
16 (10,8 11,8 12,9 13,72
BTN90 / BT4-90 Rix [kKN to column
1 LN BTN9O / BT4-90
CNA 4,0x50 column nailing
Timber width = length of steel dowel [mm]
ny 60 80 100 2120 o %%
4 71 7.9 8.6 8.9 o e
8 9,0 9,9 10,9 11,6
BTN90 / BT4-90 Rsx [kN] to column
CNA 4,0x50
Timber width = length of steel dowel [mm]
ny 60 80 100 >120
Wlthout 4 192 196 290 2a4
screws 8 1,5 1,9 2,3 2,7
with 4 1,7 34 4,7 5,0
screws 8 1,9 3,7 4,7 5,8
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The characteristic capacities for the different load directions Fi, F», F3 for the other dimensions of BTs, please
refer to table 1 to 35 on the following pages.

The values in the tables 1 to 34 are also for the concealed joist hangers BTALU with @12mm steel dowel.

Tables for BTN, BT4, BT, BTALU

No of force nail |supported supported by No of force reinforcement: supported
table direction nail /screw pattern [memberasa |member [mm] table direction nail /screw  |with/without screws [memberasa
1 CNA4,0x50 21 CNA 4,0x50 with screws
2 CNA 4,0x60 | 4-row 22 without screws
3 CSA 5,0x50 Header 23 CNA 4,0x60 with screws Header
4 CNA4,0x50 24 without screws
2-row i
5 CNA 4,0x60 25 CSA 5,0x50 with screws
6 F CSA 5,0x50 26 F without screws
7 CNA4,0x50 27 CNA 4,0x50 with screws
8 CNA 4,0x60 4-row 28 without screws
9 CSA 5,0x50 Column 29 CNA 4,0x60 with screws Column
10 CNA4,0x50 24 30 without screws
2-row i
11 CNA 4,0x60 31 CSA 5,0x50 with screws
12 CSA 5,0x50 32 without screws
all
13 CNA 4,0x60 120 33 Header
14 180 34 Fs all Column
frrow I Header/Col
a
1: CSA 5,0x50 1:2 35 eader/Column
1 1
F, f. H. Header
17 CNA 4,0x60 120
18 180
2-row
19 CSA 5,0x50 120
20 180
F, f.H. : the header is free for rotation
Tables for force direction F1 for BTALU onl
No of force nail |supported supported |Steel dowel No of force nail [supported supported |Steel dowel
table direction nail /screw pattern [memberasa [member ? table direction nail /screw pattern [memberasa [member @
40 CNA4.0x50 70 CNA4.0x50
41 CNA4.0x60 4-row 71 CNA4.0x60 4-row
42 CSA5.0x50 Header 72 CSAS5.0x50 Header
43 CNA4.0x50 73 CNA4.0x50
44 CNA4.0x60 2-row 74 CNA4.0x60 2-row
45 CSA5.0x50 c24 75 CSAS5.0x50 c24
46 CNA4.0x50 76 CNA4.0x50
47 CNA4.0x60 | 4row sD@7 77 CNA4.0x60 | 4-row SD @10
48 CSA5.0x50 78 E CSAS5.0x50
Column 1 Column
49 CNA4.0x50 79 CNA4.0x50
50 CNA4.0x60 2-row 80 CNA4.0x60 2-row
51 CSA5.0x50 81 CSAS5.0x50
52 CNA4.0x50 82 CNA4.0x50
53 CNA4.0x60 4-row Column CLT 83 CNA4.0x60 4-row Column CLT
54 Fi CSA5.0x50 84 CSAS5.0x50
55 CNA4.0x50 85 CNA4.0x50
56 CNA4.0x60 4-row 86 CNA4.0x60 4-row Column CLT SD @12
57 CSA5.0x50 87 CSAS5.0x50
Header
58 CNA4.0x50
59 CNA4.0x60 2-row
60 CSA5.0x50 24
61 CNA4.0x50
62 CNA4.0x60 | 4-row SD @8
63 CSA5.0x50
Column
64 CNA4.0x50
65 CNA4.0x60 2-row
66 CSA5.0x50
67 CNA4.0x50
68 CNA4.0x60 4-row Column CLT
69 CSA5.0x50
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Refer to Tables 1 to 12: for header with clamped or lateral hold, or nearly same load each side (free from
rotation)

1r 1

F F F

F,.l<02xF,

1l

i
1

Refer to Tables 13 to 20: header free to rotate, and/or unequal load on both side

F1| F1r F1
Y v
—_— (] - - [ —_— - ) —
[ ] - - [ ) - [ ]
O
F, -F > 02xF,

For tables 21 to 32: The note with screws or without screws means extra screws for an reinforcement of
the timber perpendicular to the fibre.

Load direction F2 (uplift)

The topmost steel dowel in the cut out hole shall not be considered.

The capacities for R,k shall be modified in relation to one steel dowel less, e.g. for a BTN120/ BT120 with 3 steel
dowels, the uplift capacity shall be reduced to: (3-1)/3 =0,67

For the BTN90/ BT4-90 it shall be (4-1) /4 =0,75

For the types 160 and up: the values have to be pick up for the effective number of steel dowel, or simplified on the

way as described before.

For combination of load direction it should be to check:
F, F. F. F
1,d + 2.d + 3.d + 4,d S 1
Rl,d R2,d R3,d R4,d

By Fi and F; have to be considered only one of both on one time.
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Rk CNA 4,0x50 4-row header SD: @ 12mm C24 table 1
width of timber = length of the dowels [mm]
80 100 120 140 160 180
no of SD NN [kN] NN [kN] NN [kN] NN [kN] NN [kN] NN [kN]
3 20| 18,2 20| 19,4 20| 20,7 20| 22,3 20| 23,9 20| 23,9
44 32,2 44 34,5| 48 37,6] 48 41,2 52 45,0 52 49,1
4 28] 29,5 28] 31,2 28| 33,3 28| 357 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| 68 751 72 81,9
6 44| 54,9 44| 57,9 44| 617 44| 65,9 44| 70,3 44 72,3
64 64,6 64 69,2 68 753 72 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
68 754 72 80,7| 76 87,8| 80 96,1| 84 105,2| 88 114,7
8 56| 78,5 60| 855 64| 93,8 68| 103,0 72| 112,8 80| 1257
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 1154 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
Rix CNA 4,0x60 4-row header SD: @ 12mm C24 |table 2
width of timber = length of the dowels [mm]
80 100 120 140 160 180
no of SD o [ RN [ ow [N [ on [N [ [N [ on [N [ e kN
3 20| 19,7 20| 20,8 20| 22,2 20| 23,7 20| 253 20| 254
40 32,2 40 34,5 40 37,6| 44 41,1 48 45,0 48 49,1
4 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 44| 65,2 44| 69,5 44| 73,9 44 76,3
56 64,6] 60 69,2 60 753 64 82,5 68 90,2| 72 98,4
7 44| 65,8 48| 72,5 52| 80,3 56| 88,9 60| 97,9 64| 107,3
60 754 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
72 97,0 76 103,8| 80 113,0) 84 123,6| 88 1353 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
11 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 header SD: @ 12mm C24 |table 3
width of timber = length of the dowels [mm]
80 100 120 140 160 180
no of SD NN [kN] [ nn [kN] | nn [kN] | nn [kN] [ nn [kN] [ nn [kN]
3 20| 28,2 20| 29,2 20| 30,5 201 31,9 20| 333 20| 33,8
24 32,3 28 34,5 28 37,6| 28 41,2 32 45,0 32 49,1
4 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 40 62,7 40 68,6| 44 75,1 44 81,9
6 44| 64,6 44| 69,2 44| 753 44| 823 44| 87,9 44 92,4
40 64,6] 40 69,2 44 75,3] 48 82,4 48 90,1| 52 98,3
7 28| 60,6 28| 63,2 321 71,9 36| 81,1 40/ 90,6 40 92,8
44 754 44 80,8| 48 87,8 52 96,1| 56 105,2| 56 114,7
8 32| 71,6 32| 745 36| 83,7 40| 93,4 44| 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 40| 95,4 44| 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 44| 106,9 52| 123,9 56| 135,0 60| 145,5
56 107,8| 60 115,3| 60 125,5| 68 137,4| 72 150,3| 76 164,0
11 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| 1153 52| 1252 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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Ry k CNA 4,0x50 2-row header SD: @ 12mm C24 table 4
width of timber = length of the dowels [mm]
80 100 120 140 160 180
no of SD ny [kN] NN [kN] ny [kN] nn [kN] nn [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
4 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 75,1 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 52 753 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
52 754 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 50| 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
9 501 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 1271 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
Rk CNA 4,0x60 2-row header SD: @ 12mm C24 |table 5
width of timber = length of the dowels [mm] Py o
80 100 120 140 160 180 O. .o
no of SD ny [kN] NN [kN] ny [kN] nn [kN] nn [kN] ny [kN] o. .O
3 10 15,2 10 16,3 10 17,6 10 18,9 10 20,1 10 20,1 0. .O
28 32,3] 30 34,5 30 37,6] 32 41,2 34 45,1 36 49,1 o )
4 14 24,3 14 25,8 14| 27,6 14 29,5 141 31,3 14 31,3 O. .O
34 43,01 34 46,1 36 50,2| 38 55,0 40 60,1 42 65,5 O. .O
5 18| 34,2 18 36,1 18| 38,4 18 40,6 18] 42,3 18| 42,4 [ o
38 53,9 40 57,6] 42 62,7 44 68,7 46 75,1 50 81,9 © L
22| 44,5 22| 46,8 22| 494 22| 51,6 22| 52,0 22| 52,0
6 42 64,7 44 69,2 46 753 50 82,4 52 90,1 56 98,4 2_rOW
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] 58 112,4 P
8 44 81,6 46| 87,4 48] 94,3 50| 101,7 50| 106,8 50| 110,0 ° [
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 L °®
56 97,0 58 103,8] 58 111,6] 58 118,6/ 58 124,8| 58 129,2 o
10 50| 101,2 50| 105,6 50| 110,8 50| 115,4 50| 118,1 50| 118,2 [ °
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 ° [ ]
58 115,7] 58 121,11 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 header SD: @ 12mm C24 |table 6
width of timber = length of the dowels [mm]
80 100 120 140 160 180
no of SD N [kN] Ny [kN] | nn [kN] Ny [kN] Ny [kN] NN [kN]
3 10 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 41,1 24 45,01 26 49,1
4 14 29,3 14| 30,4 14| 31,6 14| 32,8 14| 33,9 14 33,9
24 43,00 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 75,1 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 36 753 38 82,4 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
36 754 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| 58 144,91 58 145,5
12 48| 118,3 50| 124,2 50| 125,4 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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Rk CNA 4,0x50 4-row column SD: @ 12mm C24 |tab|e 7
width of timber = length of the dowels [mm]
80 100 120 140 160 180
no of SD ny [kN] ny [kN] ny [kN] ny [kN] ny [kN] ny [kN]
3 12| 15,5 12| 16,6 12 17,9 12| 19,4 12| 20,7 12| 20,7
32 32,2 32 34,5 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| 443 24| 46,8 24| 49,7 241 52,3 24 53,2 24 53,2
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 73,4 441 81,0 44| 85,4 441 90,0 44| 941 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 44 941 44 97,3 44 97,5 44| 97,5 44| 97,5
60 1054 60 110,7] 60 117,0] 60 123,4] 60 128,8] 60 131,3
1 44 95,8 441 97,5 441 97,5 441 97,5 44| 97,5 44| 97,5
60 112,9( 60 118,2 60 124,41 60 130,0f 60 133,0f 60 133,0
12 44 97,5 441 97,5 441 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
Rix CNA 4,0x60 4-row column SD: @ 12mm C24 |tab|e 8
width of timber = length of the dowels [mm]
80 100 120 140 160 180
no of SD N [kN] | nn [kN] | nn [kN] | nn [kN] | nn [kN] | nn [kN]
3 12| 16,5 12 17,5 12| 18,8 12| 20,2 12| 21,6 12| 21,6
28 32,3] 32 34,5 32 37,6 32 41,1 36 45,01 36 49,2 o e
4 16| 25,8 16| 27,3 16| 29,2 16| 31,2 16| 33,2 16| 33,2 OO .O
36 43,01 36 46,1 36 50,2| 40 54,91 40 60,0 44 65,5 o o
5 20 35,9 20| 37,9 20| 40,3 20| 42,8 20( 45,1 20( 453 .. ..
40 53,8 40 57,7 44 62,7 44 68,7 48 75,1 52 81,9 o 1le°
6 24| 46,4 24| 48,8 24 51,7 24| 54,5 24 56,5 24| 56,6 .. ..
44 64,6 44 69,2| 48 75,3 52 82,4 56 90,1 56 98,4 o o
7 32| 61,7 36| 69,2 36| 72,9 40| 81,8 44 91,0 44 93,6 O. O.
48 75,4 52 80,7 52 87,9 56 96,1 60 105,2| 60 113,8 LR
36| 72,6 40| 80,6 44 89,5 44 94,2 44| 98,4 44| 100,3 _
8 52 86,2 56 92,2| 60 100,4| 60 109,8| 60 117,8] 60 124,3 4 row
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| 943 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
1 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
R« CSA 5,0x50 4-row column SD: @ 12mm C24 |tab|e 9
width of timber = length of the dowels [mm]
80 100 120 140 160 180
no of SD NN [kN] | nn [kN] | nn [kN] | nn [kN] | nn [kN] | nn [kN]
3 12| 20,2 12| 20,7 12| 21,4 12| 221 12| 23,0 12| 23,8
24 35,1 24 38,00 24 44,5| 28 46,1 28 55,00 28 55,8
4 16| 30,7 16| 31,4 16| 32,3 16| 33,3 16| 34,3 16| 354
28 47,21 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/ 40 85,2 40 88,3| 44 91,9
6 24| 527 24| 53,6 24| 54,9 24 56,1 24( 573 24| 58,4
36 752 36 77,9 40 88,0| 44 98,4| 48 109,0f 52 110,6
7 24| 55,8 28| 64,8 32| 74,3 36| 84,2 40| 94,4 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| 1071
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
1 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
60 142,6f 60 145,0 60 146,9] 60 148,4| 60 149,6| 60 150,3




Page 40 of 113 of European Technical Assessment no. ETA-07/0245, issued on 2016-08-10

Rk 2-row column SD: @ 12mm C24 |tab|e 10
width of timber = length of the dowels [mm]
80 100 120 140 160 180
no of SD ny [kN] ny [kN] ny [kN] ny [kN] ny [kN] ny [kN]
3 6] 13,0 6] 13,3 6] 13,3 6] 133 6| 133 6] 13,3
24 32,2 26 34,5 26 37,71 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 43,00 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 10 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
1 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
Rk 2-row column SD: @ 12mm C24 |tab|e 1
width of timber = length of the dowels [mm]
80 100 120 140 160 180
no of SD ny [kN] ny [kN] ny [kN] ny [kN] ny [kN] ny [kN]
3 6] 13,0 6] 13,8 6| 14,2 6] 14,2 6] 14,2 6| 14,2
22 32,2 22 34,5 24 37,6|] 26 41,1 28 45,0 28 49,2
4 8] 18,9 8| 18,9 8| 18,9 8] 18,9 8| 18,9 8| 18,9
26 43,0 28 46,1 30 50,1 30 54,8 30 57,8 30 59,8
5 10 23,6 10 23,6 10 23,6 10 23,6 10 23,6 10 23,6
30 53,9 30 56,7 30 59,2 30 61,5 30 63,6 30 64,7
6 12| 28,4 12| 28,4 12| 284 12| 28,4 12| 28,4 12| 28,4
30 60,2 30 62,1 30 64,3 30 66,4 30 68,3 30 68,8
7 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
8 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
30 70,7 30 70,9 30 70,9 30 70,9 30 70,9 30 70,9
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
1 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
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
Rk 2-row column SD: @ 12mm C24 |tab|e 12
width of timber = length of the dowels [mm]
80 100 120 140 160 180
no of SD ny [kN] ny [kN] ny [kN] ny [kN] ny [kN] ny [kN]
3 6| 13,2 6| 13,6 6| 14,1 6| 14,5 6| 14,9 6| 15,1
18 35,1 18 38,9] 20 44,0 22 49,3| 24 54,6 24 55,1
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 10 251
26 60,3 28 65,6 30 71,0 30 71,7 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
30 711 30 71,8 30 72,4 30 73,00 30 73,5 30 73,9
7 22| 541 22| 54,4 22| 54,8 22| 551 22| 55,2 22| 55,2
30 72,6 30 73,1 30 73,6] 30 741 30 74,5 30 74,9
8 22| 55,0 22| 55,2 22| 5572 22| 55,2 22| 55,2 22| 5572
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
30 746 30 749 30 75,2 30 75,3 30 75,3 30 75,3
10 22| 552 22| 55,2 22| 552 22| 55,2 22| 55,2 22| 55,2
30 752 30 75,3 30 75,3 30 75,3 30 75,3 30 75,3
1 22| 55,2 22| 55,2 22| 552 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
12 22| 55,2 22| 55,2 22| 552 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

2-row
column
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R1x CNA 4,0x60 4-row The header is free to rotate, byt = 120mm|tab|e 13
Length SD CNA 4,0x60
[mm] 80 100 120 140 160 180
Anzahl SD| n [kN] n [kN] n [kN] n [kN] n [kN] n [kN]
3 20 7,4 20 8,2 20 9,1 20| 10,2 20 11,00 20[ 11,0
4 20| 12,1 20| 134 24| 15,0 241 16,7| 24 18,2 24| 18,2
S 241 17,9 241 19,8 28| 221 28| 24,6] 28 26,8 28| 26,8
6 28| 24,6 32| 271 32| 30,3 32| 33,71 36 36,9 36| 36,9
7 20| 14,9 20| 14,9 24| 20,6 24| 20,6 24| 20,6
32| 32,0 36| 354 36| 394 40( 43,9] 40 48,2 40| 48,2
8 20| 14,9 24| 20,6 24| 20,6 28| 27,0 32| 341 32| 34,1
36| 40,2 40( 44,4 40( 49,4 44 55,01 48 60,7| 48| 60,7
9 24] 20,6 28| 27,0 32| 34,1 32| 34,1 36| 41,7 36| 41,7
401 49,1 44 54,1 48[ 60,2 48| 66,9] 52 74,11 52| 74,2
10 32| 34,1 32| 34,1 36| 41,7 40[ 49,8 44| 58,3 44| 58,3
48| 58,4 48[ 64,3 52| 71,5 56| 79,4 60 87,9 60| 885
11 36| 41,7 36| 41,7 40| 49,8 44| 58,3 48| 67,2 48| 67,2
52| 68,2 52| 75,0 56| 83,3 60| 92,5| 64| 102,4] 64| 103,5
12 40| 49,8 44| 58,3 48| 67,2 52| 76,3 56| 85,7 56| 85,7
56| 78,4 60| 86,1 64| 95,6 68| 106,1] 72| 117,3] 72| 119,2
R1k CNA 4,0x60 4-row The header is free to rotate, byr = 180mm|table 14
Length SD width of timber = length of the dowels [mm]
[mm] 80 100 120 140 160 180
Anzahl SD| n [kN] n [kN] n [kN] n [kN] n [kN] n [kN]
3 20 6,2 20 6,9 20 7,7 20 8,6] 20 9,3] 20 9,3
4 20| 10,2 24| 11,3 24| 12,7 241 14,1 28 15,3] 28| 15,3
5 28| 151 28| 16,8 28| 18,7 32| 20,9 32 22,7 32| 22,7
6 32| 20,9 32| 231 36| 258 36| 28,8 40 31,3 40| 31,3
7 20] 10,2 24| 14,3 24| 14,3 28| 18,9 28| 18,9 28| 18,9
36| 27,4 40( 30,4 40( 33,9 44 37,71 44 41,2 44| 41,2
8 24] 14,3 28| 18,9 28| 18,9 32| 241 36| 29,9 36| 29,9
40| 34,7 44 38,3 44 42,7 48| 47,6] 52 52,1 52| 52,1
9 28| 18,9 32| 24,1 36| 29,9 40| 36,1 40 36,1 40| 36,1
44| 42,6 48 47,0 52| 52,3 56| 58,3 56 64,11 56| 64,1
10 36| 29,9 36| 29,9 40| 36,1 44| 42,8 48| 49,9 48| 49,9
52| 51,0 52| 56,2 56| 62,6 60| 69,7 64 76,9] 64| 76,9
11 40| 36,1 44( 42,8 48| 49,9 48| 49,9 52| 57,4 56| 65,2
56| 59,9 60| 66,0 64| 73,5 64| 81,7] 68 90,4 72| 90,6
12 44| 42,8 48| 49,9 52| 57,4 56| 65,2 60| 73,4 60| 73,4
60| 69,3 64| 76,3 68| 84,8 72| 94,3 76| 104,3| 76| 104,9
R1x CSA 5,0x50 4-row The header is free to rotate, byt = 120mm|table 15
Length SD width of timber = length of the dowels [mm]
[mm] 80 100 120 140 160 180
Anzahl SD| n [kN] n [kN] n [kN] n [kN] n [kN] n [kN]
3 20 7,4 20 8,2 20 9,1 20| 10,2] 20 11,00 20 11,0
4 20| 121 20| 134 20| 15,0 20| 16,7 20 18,2| 20| 18,2
s 20| 17,9 20| 19,8 20| 221 20| 24,6 20 26,8 20| 26,8
6 20| 24,6 20| 271 20| 30,3 24| 33,7| 24 36,9 24 36,9
7 0| 0,0 0| 0,0 0| 0,0 0| 0,0 0 0,0 0| 0,0
24| 32,0 24| 354 24| 394 28| 439| 28 48,2| 28| 48,2
8 0| 0,0 0| 0,0 0| 0,0 0| 0,0 0 0,0 0| 0,0
24| 40,2 28| 44,4 28| 494 32| 550 32 60,7 32| 60,7
9 0| 0,0 0| 0,0 0| 0,0 20| 30,9 24| 40,7 24| 40,7
28| 491 32| 541 32| 60,2 36| 66,9] 40 74,1 40| 74,2
10 0| 0,0 20| 30,9 20| 30,9 24| 40,7 28| 50,9 28| 50,9
32| 584 36| 64,3 36| 71,5 40 79,4| 44 87,9 44| 88,5
11 20| 30,9 24| 40,7 28| 50,9 28| 50,9 32| 61,4 32| 61,4
36| 68,2 40( 75,0 44 83,3 44 92,5| 48| 102,4| 48| 103,5
12 24| 40,7 28| 50,9 32| 61,4 36| 72,1 40( 82,8 40| 82,8
40( 78,4 44 86,1 48| 95,6 52| 106,1 56| 117,3| 56| 119,2
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Rix CSA 5,0x50 4-row The header is free to rotate, byt = 180mm|table 16
Length SD width of timber = length of the dowels [mm]
[mm] 80 100 120 140 160 180
Anzahl SD| n [kN] n [kN] n [kN] n [kN] n [kN] n [kN]
3 20 6,2 20 6,9 20 7,7 20 8,6] 20 93] 20 9,3
4 20| 10,2 20 11,3 20| 12,7 20| 14,1 20 15,3 20| 15,3
S 20| 151 20| 16,8 20| 18,7 20| 20,9 20 22,71 20| 22,7
6 20| 20,9 20| 231 24| 25,8 24| 288 24 31,3 24| 31,3
7 0| 0,0 0| 0,0 0| 0,0 0| 0,0 0 0,0 0| 0,0
24| 274 24| 30,4 28| 33,9 28| 37,71 32 41,2 32| 41,2
8 0] 0,0 0] 0,0 0] 0,0 0| 0,0 0 0,0 0| 0,0
28| 34,7 28| 38,3 32| 42,7 32| 47,6 36 52,1 36| 52,1
9 0| 0,0 0| 0,0 20| 23,2 20| 23,2 24| 31,4 24| 31,4
32| 42,6 32| 47,0 36| 52,3 36| 58,3 40 64,1 40| 64,1
10 20| 23,2 20| 23,2 24| 31,4 24| 31,4 28| 40,4 28| 40,4
36| 51,0 36| 56,2 40 62,6 40| 69,7 44 76,9 44| 76,9
11 24| 31,4 24| 31,4 28| 40,4 32| 49,9 32| 49,9 32| 49,9
40| 59,9 40| 66,0 44 73,5 48| 81,7 48 90,4 48| 90,6
12 24| 31,4 28| 40,4 32| 49,9 36| 59,8 40| 70,0 40( 70,0
40| 69,3 44 76,3 48| 84,8 52| 94,3 56| 104,3] 56 104,9
R1x CNA 4,0x60 2-row The header is free to rotate, byt = 120mm|table 17
Length SD width of timber = length of the dowels [mm]
[mm] 80 100 120 140 160 180
Anzahl SD| n [kN] n [kN] n [kN] n [kN] n [kN] n [kN]
3 101 7,5 101 7,5 10 7,5 10 7,5 10 7,5
10 7,4 12 8,2 12 9,1 12 10,2| 14 11,0 14| 11,0
4 14| 13,5 14( 13,5 14 13,5 14( 13,5
14| 121 14| 13,4 16| 15,0 16 16,7 18 18,2 18| 18,2
5 18| 20,9 18( 20,9 18[ 20,9 18( 20,9
18] 17,9 18] 19,8 20| 221 20| 24,6 22 26,8 22| 26,8
6 22| 29,2 22| 29,2 22| 29,2 22| 29,2
20| 24,6 22| 271 24| 30,3 26| 33,7 26 36,9] 26| 36,9
7 16| 17,0 18| 20,9 20| 24,9 22| 29,2 24| 33,6 24| 33,6
24| 32,0 26| 354 28| 394 30| 43,9 32 48,2 32| 4872
8 20| 24,9 22| 29,2 24| 33,6 26| 38,2 28| 42,9 28| 42,9
28| 40,2 30| 44,4 32| 494 34| 55,0 36 60,7| 36 60,7
9 24| 33,6 26| 38,2 28| 42,9 30| 47,6 34| 57,4 34| 57,4
32| 49,1 34| 54,1 36| 60,2 38| 66,9 42 741 42 74,2
10 28| 42,9 30| 47,6 32| 52,5 36| 62,4 40| 72,5 40( 72,5
36| 584 38| 64,3 40| 71,5 44 79,4] 48 87,9] 48| 88,5
11 32| 52,5 34| 57,4 38| 67,5 40| 72,5 44| 82,7 46| 87,8
40| 68,2 42| 75,0 46| 83,3 48[ 92,5| 52 102,4] 54| 103,5
12 36| 62,4 38| 67,5 42| 77,6 46| 87,8 50| 98,0 50( 98,0
44| 78,4 46| 86,1 50| 95,6 54| 106,1 58| 117,3 58| 1184
R1x CNA 4,0x60 2-row The header is free to rotate, byt = 180mm|table 18
Length SD width of timber = length of the dowels [mm]
[mm] 80 100 120 140 160 180
Anzahl SD| n | [kN] n [kN] n [kN] n kN] | n [kN] n | [kN]
3 10[ 5,1 10[ 5,1 10| 5,1 10[ 5,1 10 5,1 10[ 5,1
12 6,2 12 6,9 14 7,7 14 8,6] 14 93] 14 9,3
4 14 9,5 14| 9,5 14| 9,5 14 9,5 14 9,5 14 9,5
16 10,2 16 11,3 18] 12,7 18 14,11 20 153 20| 15,3
5 18( 14,9 18| 14,9 18| 14,9 18( 14,9 18 14,9 18( 14,9
20| 151 20 16,8 22| 18,7 22| 20,9 24 22,7 24| 22,7
6 22| 21,4 22| 21,4 22| 21,4 22| 21,4 22| 21,4
22| 20,9 24| 231 26| 25,8 28| 28,8 28 31,3] 28] 31,3
7 18| 14,9 20| 18,1 22| 21,4 24| 25,0 26| 28,7 26| 28,7
26| 27,4 28| 30,4 30| 33,9 32| 37,71 34 412 34| 41,2
s 22| 21,4 24| 25,0 26| 28,7 28| 32,6 30| 36,7 30( 36,7
30| 34,7 32| 38,3 34| 42,7 36| 47,6] 38 52,11 38| 52,1
9 26| 28,7 28| 32,6 30| 36,7 32| 40,9 36| 49,7 36| 49,7
34| 42,6 36| 47,0 38| 52,3 40( 58,3 44 64,1 44| 64,1
10 30| 36,7 32| 40,9 34| 45,3 38| 54,3 40| 58,9 40| 58,9
38| 51,0 40( 56,2 42| 62,6 46 69,7] 48 76,9] 48| 76,9
11 34| 45,3 36| 49,7 40| 58,9 42| 63,6 46| 73,3 46| 73,3
42| 59,9 44| 66,0 48| 73,5 50| 81,7 54 90,4| 54 90,6
12 38| 54,3 40| 58,9 44| 68,4 48| 78,1 50| 83,1 50| 83,1
46 69,3 48| 76,3 52| 84,8 56| 94,3 58| 103,1| 58| 103,1
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R1x CSA 5,0x50 2-row The header is free to rotate, byt = 120mm|table 19
Length SD width of timber = length of the dowels [mm]
[mm] 80 100 120 140 160 180
Anzahl SD| n [kN] [kN] [kN] [kN] n [kN] n [kN]
3 10 7,4 10 8,2 10 9,1 10 10,2 10 11,0 10| 11,0
4 10 12,1 10 13,4 10 15,0 12| 16,7 12 18,2 12| 18,2
° 12 17,9 12| 19,8 14| 22,1 14| 24,6] 16 26,8 16| 26,8
{
6 ceg @
14| 24,6 16| 27,1 16| 30,3 18] 33,7] 20 36,9 20| 36,9 O. PY
7 10| 15,5 10] 15,5 12| 20,4 14| 25,5 16| 30,7 16| 30,7 O. P
18] 32,0 18| 35,4 20| 394 22| 439 24 48,2| 24| 48,2 O. °
8 12| 20,4 14| 25,5 16| 30,7 18| 36,0 20| 41,4 20| 41,4 O. e
20| 40,2 22| 444 24| 494 26| 55,0 28 60,7| 28| 60,7 [ ]
9 16| 30,7 18| 36,0 20| 41,4 22| 46,8 26| 57,5 26| 57,5 O. o
241 491 26| 54,1 28| 60,2 30| 66,9 34 74,11 34| 74,2 o e
10 20| 41,4 22| 46,8 24] 52,1 28| 62,9 30| 68,2 30| 68,2 2-I’OW
28| 58,4 30| 64,3 32| 71,5 36| 79,4 38 87,9 38| 88,5
11 22| 46,8 26| 57,5 28] 62,9 32| 73,5 36| 84,1 36| 84,1
30| 68,2 34| 75,0 36| 83,3 40| 92,5| 44 102,4| 44| 103,5 ® P
12 26| 57,5 30| 68,2 34] 78,8 38| 89,3 42| 99,8 42( 99,8 { °
34| 784 38| 86,1 42| 95,6 46| 106,1] 50f 117,3] 50| 119,2 [ ] °
®
R1k CSA 5,0x50 2-row The header is free to rotate, byt = 180mm|table 20 [ :
Length SD width of timber = length of the dowels [mm] [ °
[mm] 80 100 120 140 160 180 [ ] °
Anzahl SD| n [kN] [kN] n [kN] [kN] n [kN] n [kN]
3 10 6,2 10 6,9 10 7,7 10 8,6 10 9,3] 10 9,3
4 10 10,2 10 11,3 12 12,7 12 14,1 12 15,3 12| 15,3
> 12| 15,1 14| 16,8 14 18,7 16| 20,9] 16 22,7 16| 22,7
6 16 20,9 16| 23,1 18| 25,8 18| 28,8 20 31,3 20| 31,3
7 10( 11,6 12| 15,7 12| 15,7 14| 20,2 16| 24,9 16| 24,9
18| 27,4 20| 30,4 20| 33,9 22| 37,71 24 41,2| 24| M2 —
8 12| 15,7 14| 20,2 16| 24,9 18| 29,9 20| 35,0 20| 35,0 -
20| 34,7 22| 38,3 24| 42,7 26| 47,6] 28 52,1 28| 52,1|| <=
9 16| 24,9 18| 29,9 20| 35,0 22| 40,2 24| 45,5 24| 45,5 5
24| 42,6 26| 47,0 28| 52,3 30| 58,3 32 64,11 32| 64,1
10 20| 35,0 20| 35,0 24| 45,5 26| 50,8 28| 56,2 28| 56,2
28| 51,0 28| 56,2 32| 62,6 34| 69,7 36 76,9] 36| 76,9
11 22| 40,2 24| 45,5 28| 56,2 30| 61,6 34| 724 34| 72,4
30| 59,9 32| 66,0 36| 73,5 38| 81,7 42 90,4] 42| 90,6
12 26| 50,8 28| 56,2 32| 67,0 36| 77,8 38| 83,2 40| 88,6
34| 69,3 36| 76,3 40 84,8 44| 94,3] 46| 104,3| 48| 104,9
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Rz to beam

Rs « CNA 4,0x50|header with screws * C24 |tab|e 21
number of joist width of timber [mm

Type SD nails |b/h[mm]| 60 80 | 100 | 120 | 140 | 160 | 180
90-2 4 8 ../100 | 1,9 | 37 | 47 | 57 | 57 | 57 | 57
120-2 3 10 ../160 | 20 | 3,1 | 48 | 48 | 48 [ 48 | 4,8
160-2 4 14 ..1200 | 27 | 42| 65| 65| 65| 65| 65
200-2 5) 18 ...1240 | 33| 47| 73| 83| 83| 83 | 83
240-2 6 22 ...1280 | 40| 50| 7,7 | 10,0 ] 10,0 | 10,0 | 10,0
280-2 7 26 ..1320 | 46 | 58 | 81 [11,7] 11,8 [ 11,8 | 11,8
320-2 8 30 ...1360 | 52| 65| 86 |12,4] 13,6 [ 13,6 | 13,6
360-2 9 34 .../400 | 58 | 72 | 91 [ 13,0]| 154 [ 154 | 154
400-2 10 38 ...1440 | 65 | 79 | 9,7 | 13,7 | 17,2 | 17,2 | 17,2
440-2 11 42 ...1480 | 7,2 | 87 | 10,6 | 14,4 | 18,8 [ 19,1 | 19,1
480-2 12 46 ..1520 | 7,8 | 9,6 | 11,4 | 14,4] 19,7 | 20,9 | 20,9
520-2 12 50 ...1560 | 85 | 10,4 ]| 12,3 | 152 ] 20,2 | 22,7 | 22,7
560-2 12 54 ...1600 | 92 [11,3]|13,2|154]|21,1|24,5]| 24,5
600-2 12 58 .../640 | 98 [ 12,1 ]| 14,1 [ 16,6 | 21,5 [ 26,4 | 26,4
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| 10,5
160-4 4 28 ..1200 | 29 | 47 | 7,3 | 99 | 12,5 13,7 | 13,7
200-4 5) 36 ...1240 | 35| 50| 81 [13,0]| 16,7 [ 17,1 | 171
240-4 6 44 ...1280 | 42 | 54 | 86 |13,7] 19,7 |20,5]| 20,5
280-4 7 52 ...1320 | 48 | 6,1 | 9,1 | 13,7 | 21,1 | 24,0 | 24,0
3204 8 60 ...1360 | 55| 68 | 96 | 144 |21,1| 27,6 | 27,6
360-4 9 68 ...1400 | 6,1 | 76 | 9,7 | 145 21,8 | 30,0 | 31,2
400-4 10 76 ...1440 | 6,7 | 83 | 10,3 |152] 22,2 (32,0 34,8
440-4 11 84 ...1480 | 7,3 | 9.1 | 11,0 | 152 ] 22,2 [ 32,0 | 38,4
480-4 12 92 ..1520 | 79 | 98 | 11,9 16,1] 23,2 [ 32,0 | 41,6
520-4 12 100 | .../560 | 8,6 [ 10,6 | 12,8 | 16,1 | 23,4 | 32,0 | 44,0
560-4 12 108 | .../600 | 9,2 [ 11,3 | 13,8 | 16,9 | 23,4 | 33,6 | 45,1
600-4 12 116 ../640 | 9,8 | 12,1 [ 14,7 | 17,6 | 24,2 | 33,6 | 46,1

Rs « CNA 4,0x50|header without screws * C24 |table 22

number of joist width of timber [mm]

Type SD nails [b/h[mm]| 60 80 | 100 | 120 | 140 | 160 | 180
90-2 4 8 ../100 | 1,4 | 18| 22| 26 | 30| 34| 3,8
120-2 3 10 .../160 | 20 | 26 | 3,2 | 3,8 | 44 | 49 | 48
160-2 4 14 ../200 | 27 | 34 | 41| 48 | 56 | 6,2 | 65
200-2 5) 18 ../240 | 33 | 41| 51| 59| 67 | 7,7 | 83
240-2 6 22 ...1280 | 40 | 49 59| 69| 81| 89| 99
280-2 7 26 ..1320 | 46 | 58 | 68 | 82 | 9,2 [10,5]| 11,4
320-2 8 30 .../360 | 52| 65| 79| 92 |104|11,8] 129
360-2 9 34 ...1400 | 58 | 72 | 88 [ 10,2 | 11,6 [ 13,1 | 14,6
400-2 10 38 ...1440 | 65 | 79| 9,7 [ 11,3129 | 14,5 | 16,1
440-2 11 42 ...1480 | 7,2 | 87 | 10,6 | 12,3 | 14,3 [ 158 | 17,6
480-2 12 46 ...1520 | 7,8 | 9.6 | 11,4 | 13,3 | 155 | 17,1 | 19,0
520-2 12 50 .../560 | 85 | 10,4 | 12,3 | 14,3 | 16,7 | 18,6 | 20,5
560-2 12 54 ...1600 | 9,2 | 11,3]|13,2|154| 17,9 | 20,0 | 22,0
600-2 12 58 ...1640 | 9,8 | 12,1 | 14,1 | 16,6 | 19,1 [ 21,6 | 23,4
90-4 4 16 ../100 | 1,5 | 19| 23 | 27 | 31 | 3,6 | 4,0
1204 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 ../240 | 35 | 44 | 54 | 64 | 74 | 84 | 95
240-4 6 44 ..1280 | 42 | 53| 64 | 74| 86 | 98 | 111
280-4 7 52 ...1320 | 48 | 6,1 | 73 | 85 | 99 [ 113|127
320-4 8 60 .../360 | 55| 68| 83 | 97 | 11,1[129] 14,3
360-4 9 68 ...1400 | 6,1 | 76 | 9,2 | 10,9 | 12,4 | 14,4 | 15,9
4004 10 76 .../440 | 6,7 | 83 | 10,1|12,1| 13,8 | 158 | 17,5
4404 11 84 ...1480 | 7,3 | 9,1 | 11,0 [ 13,2 | 15,2 [ 17,2 | 19,1
480-4 12 92 ..1520 | 79 | 98 | 11,9 | 143 | 16,6 | 18,7 | 20,7
520-4 12 100 | .../ 560 | 86 | 10,6 [ 12,8 | 15,4 | 17,8 | 20,1 | 22,2
560-4 12 108 | .../600 [ 92 | 11,3 [ 13,8 | 16,5 | 19,1 | 21,5 | 23,8
600-4 12 116 ./640 | 9,8 [ 12,1 | 14,7 | 17,6 | 20,4 | 23,0 | 25,4

*

- with / without screws: for reinforcement of the joist, 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

1l

\
%%
%%
I
P

Type: the first number
gives the size of the
concealed
joisthangers, the
second number is
given for the nailing -
means 2-row or 4-row
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*

- with / without screws: for reinforce

ment of the joist, see Annex C2

Rk CNA 4,0x60|header with screws * C24 |table 23

number of joist width of timber [mm
Type |SD_ [nails |[b/h[mm]| 60 | 80 | 100 | 120 | 140 | 160 | 180
902 | 4 | 8 | ../100 | 1,0 | 3,7 | 47 | 58 | 68 | 6,9 | 6,9 S X
202 | 3 | 10 | ../160 | 22 | 31| 48 | 58 | 58 | 58 | 58
1602 | 4 | 14 | ../200 | 29 | 47 | 71 | 79 | 7.9 | 79 | 7.9 (for timber with b=60mm
2002 | 5 | 18 | ../240 | 35 | 50 | 7,8 | 10,0 | 10,0 | 10,0 | 10,0 use screws 5,0x50)
2402 | 6 | 22 | ../280 | 42 | 54 | 86 | 11,9 | 121 | 121 | 12.1
2802 | 7 | 26 | ../320 | 48 | 61 | 91 | 129 | 14,3 | 14,3 | 14,3 number of screws =
3202 | 8 | 30 | ../360 | 55| 68| 96 | 13,7 | 165|165 | 16,5 number of steel dowel
3602 | 9 | 34 | ../400 | 61 | 7.6 | 9.7 | 14,4 | 186 | 18,6 | 18,6
2002 | 10 | 38 | ../440 | 6,7 | 83 | 10,3 | 150 | 19,9 | 20,8 | 20,8 F3
2402 | 11 | 42 | .../480 | 7.3 | 91 | 11,0 [ 152 | 20,8 | 23,0 | 23,0
4802 | 12 | 46 | ../520 | 7.9 | 9.8 | 11,9 | 16,1 | 21,3 | 25,2 | 25,2 o
5202 | 12 | 50 | .../560 | 86 | 10,6 | 128 | 16,1 | 22,2 | 27,4 | 27,4 _L {“I
5602 | 12 | 54 | ../600 | 9.2 | 11,3 | 13,8 | 16,9 | 23,4 | 29,2 | 29,6
6002 | 12 | 58 | .../640 | 9.8 | 121 | 14,7 | 17.6 | 23.4 | 30,6 | 31,8
904 | 4 | 16 | ../100 | 19 | 37 | 47 | 58 | 68 | 7.8 | 89
1204 | 3 | 20 | .../160 | 22 | 31 | 48 | 66 | 83 | 101|119
1604 | 4 | 28 | .../200 | 29 | 47 | 7.3 | 99 | 125|151 | 16,5 010
2004 | 5 | 36 | ../240 | 35| 50 | 81 | 13,0 16,7 | 20,2 | 20,6 %
2404 | 6 | 44 | ../280 | 42 | 54 | 86 | 13,7 | 20,2 | 23,5 | 24,8
2804 | 7 | 52 | ../320 | 48 | 61 | 91 | 13,7 | 21,1 26,7 | 29,0 _ e
3204 | 8 | 60 | ../360 | 55| 6,8 | 9.6 | 14,4 | 21,1 | 29,9 | 33,3 el —
3604 | 9 | 68 | ../400 | 61 | 7.6 | 9.7 | 14,5 | 21,8 | 30,6 | 37,5 ol
4004 | 10 | 76 | .../440 | 6,7 | 83 | 10,3 | 15,2 | 22,2 | 32,0 | 41,2
4404 | 11 | 84 | ..7480 | 7.3 | 91 [ 11,0 | 15,2 | 22,2 | 32,0 | 44,0
4804 | 12 | 92 | ../520 | 7.9 | 9.8 [ 11,9 16,1 | 23,2 | 32,0 | 44,0
5204 | 12 | 100 | .../560 | 8,6 | 10,6 | 12,8 | 16,1 | 23.4 | 32,0 | 44,0
5604 | 12 | 108 | ../600 | 9.2 | 11,3 | 13,8 | 16,9 | 23.4 | 33,6 | 45,1
6004 | 12 | 116 | .../640 | 9.8 | 12,1 | 14,7 | 17,6 | 24,2 | 33,6 | 46,1
R« CNA 4,0x60[header without screws * C24 |table 24

number of joist width of timber [mm
Type |SD_ |[nails |[o/h[mm]| 60 | 80 | 100 | 120 | 140 | 160 | 180
902 | 4 8 | ../100 | 15| 1.9 | 23 | 27 | 31 | 3.6 | 40
1202 | 3 | 10 | ../160 | 22 | 29 | 35 | 41 | 46 | 52 | 57 F
1602 | 4 | 14 | ../200 | 29 | 36 | 44 | 52 | 6,0 | 66 | 7.3 3
2002 | 5 | 18 | ../240 | 35 | 44 | 54 | 64 | 7.2 | 81 | 9,0 e
2402 | 6 | 22 | ../280 | 42 | 53 | 64 | 7.4 | 86 | 95 | 10,5 g;‘ {Ij
2802 | 7 | 26 | ../320 | 48 | 61 | 7.3 | 85 | 99 | 111 [ 12,0 = ég =
3202 | 8 | 30 | ../360 | 55| 6,8 | 83 | 9,7 | 111 | 12,5 | 13,9 ;?“
3602 | 9 | 34 | ../400 | 61 | 7.6 | 9.2 [ 10,9 | 12,4 | 13,9 | 154
2002 | 10 | 38 | ../440 | 6,7 | 83 | 101 | 121 | 13,8 | 15,3 | 17,0
2402 | 11 | 42 | ../480 | 7,3 | 91 [11,0] 13,2 | 152 | 16,7 | 18,5
4802 | 12 | 46 | ../520 | 7,9 | 98 | 11,9 | 14,3 | 16,5 | 18,2 | 20,1
5202 | 12 | 50 | .../560 | 8,6 | 10,6 | 128 | 1564 | 17,8 | 19,8 | 21,6
5602 | 12 | 54 | ../600 | 9.2 | 11,3 | 13,8 | 16,5 | 19.1 | 21,5 | 23,2
6002 | 12 | 58 | ../640 | 9.8 | 121 | 14,7 | 17.6 | 20.4 | 23,0 | 24,9 -
904 | 4 | 16 | ../100 | 1,56 | 1.9 | 23 | 27 | 31 | 36 | 4.0
1204 | 3 | 20 | ../160 | 22 | 29 | 35 | 42 | 48 | 56 | 62
1604 | 4 | 28 | ../200 | 29 | 36 | 44 | 53 | 6.2 | 7.0 | 7.7
2004 | 5 | 36 | ../240 | 35 | 44 | 54 | 64 | 7.4 | 84 | 95
2404 | 6 | 44 | ../280 | 42 | 53 | 64 | 7.4 | 86 | 9,8 | 11,1
2804 | 7 | 52 | ../320 | 48 | 61 | 7.3 | 85| 99 | 11,3 12,7
3204 | 8 | 60 | ../360 | 55| 6,8 | 83 | 9.7 | 111|129 | 14,3 Type: the first number
3604 | 9 | 68 | ../400 | 61 | 7.6 | 9,2 | 10,0 | 12,4 | 14,4 | 15,9 gives the size of the
4004 | 10 | 76 | .../440 | 6,7 | 83 | 101|121 | 13,8 | 158 | 17,5 concealed
4404 | 11 | 84 | ..7480 | 7,3 | 91 | 11,0 ] 13,2 [ 15,2 | 17,2 | 19,1 joisthangers, the
4804 | 12 | 92 | ../520 | 7.9 | 9.8 [ 11,9 | 14,3 | 16,6 | 18,7 | 20,7 » B
5204 | 12 | 100 | .. /560 | 86 | 106 | 128 | 15,4 | 17,8 | 20,1 | 22,2 second number is
5604 | 12 | 108 | ../600 | 9.2 | 11,3 | 13,8 | 16,5 | 19,1 | 21,5 | 23,8 given for the nailing -
6004 | 12 | 116 /640 | 9,8 [ 12,1 | 14,7 [ 17,6 | 20,4 | 23,0 | 25,4 means 2-row or 4-row
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Rk CSA 5,0x50|header with screws * C24 |table 25
number of joist R2, k [kN] bei b=

Type |SD  |nails |b/h[mm]| 60 | 80 | 100 | 120 | 140 | 160 | 180
90-2 4 8 | ../100 | 19| 37 | 47| 58 68 | 7,3 | 7.3
202 | 3 | 10 | ../160 | 22 | 31| 48 | 62 | 62 | 62 | 6,2 screw 6,0x L
1602 | 4 | 14 | ../200 | 29 | 47 | 7.3 | 84 | 84 | 84 | 84 with L = b-20mm
2002 | 5 18 | .../240 | 3,56 | 50 | 81 | 10,6 | 10,6 | 10,6 | 10,6 _ o
2402 | 6 | 22 | .. /280 | 42 | 54 | 86 | 124 | 129 | 129 [ 12,9 g;’;tg?:\;l‘s"’gho%g?mm
2802 | 7 26 | .../320 | 48 | 6,1 | 9,1 | 13,4 [ 152 | 15,2 | 15,2 '
320-2 8 30 ...1360 | 55| 6,8 | 9,6 | 144|176 | 17,6 | 17,6 number of screws =
360-2 9 34 | ...7400 [ 61 | 76 | 9,7 [145]19,3] 19,9 19,9 number of steel dowel
4002 | 10 | 38 | .../440 | 6,7 | 83 | 10,3 | 15,2 | 20,6 | 22,2 | 22,2
4402 | 11 | 42 | ...7480 | 7,3 | 9,1 | 11,0 [ 15,2 | 21,6 | 24,6 | 24,6 F
4802 | 12 | 46 | ../520 | 7,9 | 9.8 | 11,9] 16,1 | 22,2 | 26,9 | 26,9 3
5202 | 12 | 50 | .../560 | 8,6 | 10,6 | 12,8 | 16,1 | 23,4 | 29,2 | 29,3 -
5602 | 12 | 54 | .../600 | 92 | 11,3 | 13,8 | 16,9 | 23,4 | 30,6 | 31,6 {
6002 | 12 | 58 | .../640 | 98 | 12,1 | 14,7 | 17,6 | 24,2 | 31,4 | 34,0 - -
904 | 4 16 | .../100 | 19 | 37 | 47 | 58 | 68 | 7.8 | 89
1204 | 3 | 20 | ../160 | 22 | 31 | 48 | 6,6 | 83 | 10,1 | 11,9
1604 | 4 28 | ../200 | 29 | 47 | 7,3 | 99 | 125 ]| 151 | 17,6
2004 | 5 36 | .../240 | 35 | 50 | 81 | 13,0 16,7 | 20,2 | 22,0 -0
2404 | 6 44 | .. /280 | 42 | 54 | 86 | 13,7 | 20,2 | 23,5 | 26,4 *ﬁ*
2804 | 7 52 | .../320 | 48 | 6,1 | 91 | 13,7 | 21,1 | 26,7 | 30,2
3204 | 8 60 | .../360 | 55 | 68 | 9.6 | 14,4 | 21,1 | 29,9 | 33,9 oo
3604 | 9 68 | .../400 | 6,1 | 7.6 | 9,7 | 14,5 [ 21,8 | 30,6 | 37,5 = el _—
4004 | 10 | 76 | .../440 | 6,7 | 8,3 | 10,3 | 15,2 | 22,2 | 32,0 | 41,2 = ole
4404 | 11 | 84 | ...7480 | 7,3 | 9,1 | 11,0 [ 15,2 [ 22,2 | 32,0 | 44,0
4804 | 12 | 92 | ...7520 | 7,9 | 9.8 | 11,9 16,1 | 23,2 | 32,0 | 44,0
520-4 | 12 | 100 | .../560 | 8,6 | 10,6 | 12,8 | 16,1 | 23,4 | 32,0 | 44,0
5604 | 12 | 108 | .../600 | 92 | 11,3 | 13,8 | 16,9 | 23,4 | 33,6 | 45,1
6004 | 12 | 116 | .../ 640 | 9,8 | 12,1 | 14,7 | 17,6 | 24,2 | 33,6 | 46,1

Rs k CSA 5,0x50(header without screws * C24 |table 26

number of joist width of timber [mm

Type |SD |nails |b/h[mm]| 60 | 80 | 100 | 120 | 140 | 160 | 180
90-2 4 8 | ./100 | 15 ] 1.9 | 23 | 2.7 | 3.1 | 3.6 | 40
1202 | 3 10 | .../160 | 22 | 29 | 35 | 42 | 48 | 54 | 59
160-2 | 4 14 | ../200 | 29 | 36 | 44 | 53| 62 | 69 | 7,5 F
2002 | 5 18 | .../240 | 35 | 44 | 54 | 64 | 7.4 | 84 | 9,3 3
2402 | 6 22 | .../280 | 42 | 53 | 6,4 | 7.4 | 86 | 9,8 | 10,8
2802 | 7 | 26 | .../1320 | 48 | 61 | 7.3 | 85 | 9,9 | 11,3 | 12,6 ¢‘,§h4~f
3202 | 8 30 | .../360 | 55| 68 | 83 | 97 | 11,1 12,9 | 14,3 . ?‘g _L°
3602 | 9 34 | .../400 | 61 | 7,6 | 9,2 | 10,9 [ 12,4 | 14,4 | 15,9 ‘,;,;
4002 | 10 | 38 | .../440 | 6,7 | 83 | 10,1 | 121 | 13,8 | 15,8 | 17,5
4402 | 11 | 42 | ...7480 | 7,3 | 9.1 [ 11,0 | 13,2 [ 15,2 | 17,2 | 19,1
4802 | 12 | 46 | ../520 | 7,9 | 9.8 | 11,9 143 | 16,6 | 18,7 | 20,7
5202 | 12 | 50 | .../560 | 8,6 | 10,6 | 12,8 | 15,4 | 17,8 | 20,1 | 22,2
560-2 | 12 | 54 | .../600 | 9,2 | 11,3 | 13,8 | 16,5 | 19,1 | 21,5 | 23,8
6002 | 12 | 58 | .../640 | 98 | 12,1 | 14,7 | 17,6 | 20,4 | 23,0 | 25,4
904 | 4 16 | ../100 | 15 | 1.9 | 23 | 2,7 | 3.1 | 3.6 | 4,0
1204 | 3 20 | .../160 | 22 | 29 | 35 | 42 | 48 | 56 | 62 -
1604 | 4 28 | ../200 | 29 | 36 | 44 | 53 | 62 | 7,0 | 7.7
2004 | 5 36 | .../240 | 35 | 44 | 54 | 64 | 7.4 | 84 | 95
2404 | 6 44 | . /280 | 42 | 53 | 6,4 | 7.4 | 86 | 9,8 | 11,1
2804 | 7 52 | .../320 | 48 | 61 | 7,3 | 85 | 99 | 11,3 | 12,7
3204 | 8 60 | .../360 | 55| 68 | 83 | 9,7 | 11,1 | 12,9 | 14,3
3604 | 9 68 | .../400 | 6,1 | 7.6 | 92 | 10,9 | 12,4 | 14,4 | 15,9
4004 | 10 | 76 | ../440 | 6,7 | 83 | 101 | 121|138 | 158 | 17,5 Type: the first number
4404 | 11 | 84 | .../480 | 7,3 | 9,1 | 11,0 13,2 | 152 | 17,2 | 19,1 gives the size of the
4804 | 12 | 92 | .../520 | 7,9 | 9,8 | 11,9 | 14,3 | 16,6 | 18,7 | 20,7 concealed
5204 | 12 | 100 | .../560 | 8,6 | 10,6 | 12,8 | 15,4 | 17,8 | 20,1 | 22,2 joisthangers, the
5604 | 12 | 108 | .../600 | 9,2 | 11,3 | 13,8 | 16,5 | 19,1 | 21,5 | 23,8 second number is
6004 | 12 | 116 | .../ 640 | 9,8 | 12,1 | 14,7 | 17,6 | 20,4 | 23,0 | 25,4 given for the nailing -

* - with / without screws: for reinforcement of the joist, see Annex C2

means 2-row or 4-row
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R3k to Column

* - with / without screws: for rein

forcement of the joist, see Annex C2

Rsx  |CNA 4,0x50 [column  |with screws * C24 [table 27
number of joist width of timber [mm]
Typ SD |[nails |b/h[mm]| 60 | 80 | 100 | 120 | 140 | 160 | 180
1202 | 3 6 | ../160 | 1,8 | 3,1 | 41 | 41 | 41 | 4,1 | 4.1
1602 | 4 8 | ../200 | 23 | 36 | 39| 39| 39| 39 | 39
screw 6,0x L
2002 | 5 10 | ../240 | 29 | 42 | 63 | 63| 63 | 63 | 63 with L = b-20mm
2402 | 6 12 | .../280 | 34 | 42 | 61| 61| 61| 61| 61
2802 | 7 14 | ../280 | 3,7 | 47 | 7.4 | 94 | 94 | 9.4 | 94 (for timber with b=60mm
3202 | 8 | 16 | ../320 | 41 | 53 | 7,71 92| 92| 92| 92 use screws 5,0x50)
360-2 | 8 18 | ../360 | 47 | 59 | 81 115|116 | 116 11,6 number of screws =
2002 | 10 | 20 | ...7/400 | 51 | 66 | 81 | 11,4 | 11,4 | 11,4 | 11,4 number of steel dowel
4402 | 10 | 22 | ...7440 | 57 | 7,2 | 9,0 | 12,4 | 13,8 | 13,8 | 13,8
4802 | 10 | 24 | .../480 | 6,1 | 7,9 | 9,7 | 12,4 | 13,6 | 13,6 | 13,6
5202 | 12 | 26 | .../520 | 6,7 | 85 | 10,6 | 13,0 | 16,0 | 16,0 | 16,0
5602 | 12 | 28 | .../560 | 7,1 | 9,2 | 11,2 | 13,2 | 15,8 | 15,8 | 15,8
6002 | 12 | 30 | .../600 | 7,8 | 9,9 | 122 | 14,4 | 182 | 18,2 | 18,2
1204 | 3 12 | .../160 | 22 | 31 | 48 | 66 | 83 | 88 | 88
1604 | 4 16 | ../200 | 29 | 47 | 73| 83 | 83 | 83 | 83
2004 | 5 20 | .../240 | 35 | 50 | 81 | 12,4 | 12,9 [ 12,9 [ 12,9
2404 | 6 24 | .../280 | 42 | 54 | 86 | 12,2 | 12,5 | 12,5 | 12,5
2804 | 7 28 | .../280 | 45 | 58 | 91 | 13,7 | 18,9 | 19,1 [ 19,1
320-4 | 8 32 | .../320 | 52 | 6,4 | 96 | 14,4 | 18,6 | 18,6 | 18,6
3604 | 8 36 | .../360 | 58 | 7,2 | 97 | 145 | 21,1 | 23,4 | 23,4
4004 | 10 | 40 | .../7400 | 6,5 | 8,0 | 10,3 | 15,2 | 21,1 | 22,9 | 22,9
4404 | 10 | 44 | ...7440 | 71 | 8,8 | 10,6 | 152 | 22,2 | 27,7 | 27,7
4804 | 10 | 48 | .../480 | 7,7 | 95 | 11,5 | 16,1 | 22,8 | 27,3 | 27,3
5204 | 12 | 52 | .../520 | 8,4 | 10,3 | 12,4 | 16,1 | 23,4 | 30,6 | 32,1
560-4 | 12 | 56 | .../560 | 9,0 | 11,1 | 13,4 | 16,9 | 23,4 | 30,6 | 31,7
6004 | 12 | 60 | .../600 | 9,7 | 11,9 | 14,4 [ 17,1 | 24,2 | 32,0 | 36,5
Rk CNA 4,0x50 |column without screws * C24 |table 28
number of joist width of timber [mm]
Typ SD |[nails |b/h[mm]| 60 | 80 | 100 | 120 | 140 | 160 | 180
1202 | 3 6 | ../160 | 1,8 | 24 | 30 | 3,6 | 4,1 | 4,1 | 4.1 N~ F
1602 | 4 8 | ../200 | 23 | 30| 36 | 39| 39| 39 | 39 3
2002 | 5 10 | ../240 | 29 | 38 | 46 | 55| 62 | 63 | 63 ae
2402 | 6 12 | .../280 | 34 | 42 | 52 | 60| 61| 61 | 61 ;;;;
2802 | 7 14 | ../280 | 37 | 46 | 57 | 67 | 7.9 | 88 | 9.4 g2
3202 | 8 16 | .../320 | 41 | 53 | 65 | 7,7 | 87 | 92 | 9.2
360-2 | 8 18 | ../360 | 47 | 59 | 73| 86 |101| 11,2 ] 11,6
4002 | 10 | 20 | .../400 | 51 | 6,6 | 81 | 95 | 10,8 [ 11,4 | 11,4 J\f
4402 | 10 | 22 | .../440 | 57 | 7,2 | 9,0 | 10,5 | 12,1 | 13,7 | 13,8 JW
4802 | 10 | 24 | .../480 | 6,1 | 7,9 | 9.6 | 11,3 | 12,9 [ 13,6 | 13,6
5202 | 12 | 26 | .../520 | 6,7 | 85 | 10,6 | 12,4 | 14,2 | 15,8 | 16,0 - L
5602 | 12 | 28 | .../560 | 7,1 | 9,2 | 11,2 | 13,2 | 15,0 | 15,8 | 15,8 -
6002 | 12 | 30 | .../600 | 7,8 | 9,9 | 12,2 | 14,4 | 16,3 | 18,3 | 18,2 -
1204 | 3 12 | .../160 | 22 | 29 | 35 | 42 | 48 | 56 | 6.2
1604 | 4 16 | ../200 | 29 | 36 | 44 | 53| 62 | 70| 7.5
2004 | 5 20 | ../240 | 35 | 44 | 54 | 6,4 | 7.4 | 84 | 95 %
2404 | 6 24 | ../280 | 42 | 53 | 6,4 | 7.4 | 86 | 9,8 | 10,8
2804 | 7 28 | ../280 | 45 | 56 | 6,7 | 7,7 | 8,9 | 10,1 | 11,3
3204 | 8 32 | ../320 52647788102 115[129]| Type: the first number
3604 | 8 36 | ../360 | 58 | 7.2 | 86 | 99 [ 11,56 [ 129 [ 45| gies the size of the
4004 | 10 | 40 | ../400 | 6,5 | 80 | 96 [ 11,0 [ 12,7 [ 144 [ 161 | concealed
4404 | 10 | 44 | .../440 | 7.1 | 88 [105| 121|140 [ 158 [ 17,7 | joisthangers, the
4804 | 10 | 48 | ../480 | 7.7 | 95 | 11,5 [ 132 [ 153 [ 17,2193 second number is
5204 | 12 | 52 | .../520 | 84 [103[ 124|143 [ 166 | 187 [21.0| giien for the nailing -
5604 | 12 | 56 | .../560 | 9,0 [ 11,1 [ 13,4 | 154 [ 17,8 | 201 | 226 | 10ans 2-row or A-row
6004 | 12 | 60 7600 | 9,7 | 11,9 | 14,4 [ 16,5 | 19,1 | 21,5 | 24,2
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Rsx  |CNA 4,0x60 [column |with screws * C24 [table 29
number of joist width of timber [mm

Typ SD nails |b/h[mm]| 60 80 [ 100 | 120 | 140 | 160 | 180
120-2 3 6 ..1160 | 20 | 31| 44 | 44 | 44 | 44 | 44
160-2 4 8 ..1200 | 25 | 3,8 | 42 | 42 | 42 | 42 | 4.2
200-2 5 10 ..1240 | 32 | 44| 66 | 6,7 | 6,7 | 6,7 | 6,7
240-2 6 12 ...1280 | 36 | 46 | 65| 65| 65| 65| 65
280-2 7 14 ...1280 | 38| 50| 7,7 | 10,1 | 10,1 | 10,1 | 10,1
320-2 8 16 ...1320 | 43| 55] 80| 98 98| 98| 98
360-2 8 18 ...1360 | 52 | 65| 86 | 11,9 124|124 | 124
400-2 10 20 ...1400 | 57 | 7,0 | 86 | 11,9 [ 12,1 | 12,1 | 12,1
440-2 10 22 ...1440 | 6,3 | 7,9 | 9,3 | 13,0 | 14,7 | 14,7 | 14,7
480-2 10 24 ...1480 | 6,9 | 84 | 10,2 | 13,0 | 14,5 | 14,5 | 14,5
520-2 12 26 ..1520 | 74 | 93 | 11,0 13,7 17,0 17,0 | 17,0
560-2 12 28 .../560 | 80 | 9,8 | 11,8 | 13,8 | 16,8 | 16,8 | 16,8
600-2 12 30 ...1600 | 86 [10,8]| 12,7 | 14,9193 19,4 | 19,4
120-4 3 12 .../160 | 2,2 | 31| 48 | 66 | 83 | 94 | 94
160-4 4 16 ..1200 | 29 | 47| 73| 89 89| 89| 89
200-4 5 20 ...1240 | 35| 50 | 81 | 12,8 | 13,7 | 13,7 | 13,7
240-4 6 24 ...1280 | 42 | 54 | 86 | 12,7 (13,3 13,3 | 13,3
280-4 7 28 ...1280 | 45 | 58 | 91 | 13,7 | 19,7 20,4 | 20,4
320-4 8 32 ...1320 | 52 | 6,4 | 9,6 | 14,4 19,3 | 19,8 | 19,8
360-4 8 36 ...1360 | 58 | 7,2 | 9,7 | 145 21,8 | 25,0 | 25,0
400-4 10 40 ...1400 | 6,5 | 8,0 | 10,3 | 152|222 24,4 | 24,4
440-4 10 44 ...1440 | 71 | 8,8 | 10,6 | 15,2 | 22,2 | 29,2 | 29,6
480-4 10 48 ...1480 | 7,7 | 9,5 | 11,5] 16,1 | 23,2 | 28,9 | 29,1
520-4 12 52 ...1520 | 8,4 | 10,3 | 12,4 | 16,1 | 23,4 | 32,0 | 34,2
560-4 12 56 ...1560 | 9,0 | 11,1 | 13,4 | 16,9 | 23,4 | 32,0 | 33,8
600-4 12 60 ../600 | 9,7 | 11,9 ]| 14,4 | 17,1 | 24,2 | 33,6 | 38,9

Rs .« CNA 4,0x60 |column without screws * C24 |table 30

number of joist width of timber [mm]

Typ SD nails |b/h[mm]| 60 80 [ 100 | 120 | 140 | 160 | 180
120-2 3 6 ..1160 | 2,0 | 26 | 31 | 3,7 | 42 | 44 | 44
160-2 4 8 ..1200 | 25 | 31 | 3,7 | 42 | 42 | 42 | 4.2
200-2 5 10 ...1240 | 3,2 | 39| 49 | 57 | 64 | 6,7 | 6,7
240-2 6 12 ...1280 | 36 | 46 | 55| 63 | 65 | 6,5 | 6,5
280-2 7 14 ...1280 | 38| 48| 59| 72| 81| 90100
320-2 8 16 ...1320 | 43 | 55| 68 | 79 | 90 | 97 | 9.8
360-2 8 18 ...1360 | 52 | 65| 76 | 89 | 104 | 11,5]| 12,4
400-2 10 20 ...1400 | 57 [ 7,0 | 85 | 9,9 [ 11,2 | 12,2 | 121
440-2 10 22 ...1440 | 6,3 | 7,9 | 93 | 10,9 | 12,5 | 14,1 | 14,7
480-2 10 24 ...1480 | 6,9 | 84 |(10,1]| 11,9 | 13,3 | 14,5 | 14,5
520-2 12 26 ...1520 | 74 | 93 | 11,0 12,9 | 14,6 | 16,3 | 17,0
560-2 12 28 ...1560 | 80 | 9,8 (11,8 | 13,9 | 155 | 16,8 | 16,8
600-2 12 30 .../600 | 86 | 10,8 | 12,7 | 14,8 | 16,8 | 18,7 | 19,4
120-4 3 12 ../1160 | 22 [ 29 | 35| 42 | 48 | 56 | 6,2
160-4 4 16 ..1200 | 29 | 36 | 44 | 53 | 62 | 70| 7,7
200-4 5 20 ...1240 | 35| 44 | 54 | 64 | 74 | 84 | 95
240-4 6 24 ...1280 | 42 | 53| 64 | 74 | 86 | 98 | 111
280-4 7 28 ...1280 | 45| 56 | 67 | 7,7 | 89 | 10,1 | 11,3
320-4 8 32 ..1320 | 52 | 64 | 7,7 | 88 | 10,2 | 11,5]| 12,9
360-4 8 36 ...1360 | 58 | 7,2 | 86 | 99 | 11,5 12,9 | 14,5
400-4 10 40 ...1400 | 6,5 | 80 | 9,6 | 11,0 | 12,7 | 14,4 | 16,1
440-4 10 44 ...1440 | 71 | 88 |[10,5| 12,1 | 14,0 [ 15,8 | 17,7
480-4 10 48 ...1480 | 7,7 | 95 | 11,5|13,2| 15,3 | 17,2 | 19,3
520-4 12 52 ...1520 | 8,4 | 10,3 | 12,4 | 14,3 | 16,6 | 18,7 | 21,0
560-4 12 56 ...1560 | 9,0 | 11,1 13,4| 154 | 17,8 | 20,1 | 22,6
600-4 12 60 ../1600 | 9,7 [ 11,9 ]| 14,4 | 16,5 [ 19,1 | 21,5 | 24,2

* - with / without screws: for reinforcement of the joist, 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

F

3

T Tt T

Type: the first number
gives the size of the
concealed
joisthangers, the
second number is
given for the nailing -
means 2-row or 4-row
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R k CSA 5,0x50 |column with screws * Cc24 |table 31
number of joist width of timber [mm
Typ SD nails |b/h[mm]| 60 80 | 100 | 120 | 140 | 160 | 180
120-2¢ 3 6 .. 1160 | 22 | 31| 47 | 47 | 47 | 47 | 4,7
160-2¢ 4 8 ..1200 | 29 | 42 | 44 | 44 | 44 | 44 | 44
200-2c 5 10 ..1240 [ 35| 50|70 71| 71| 71|71
240-2c 6 12 ...1280 | 42 | 54| 69]69)| 69| 69| 69
280-2c 7 14 .../280 | 38| 50| 81 ]10,7| 10,7 | 10,7 | 10,7
320-2c 8 16 ...1320 | 43 | 55| 86 | 10,4 | 10,4 | 10,4 | 10,4
360-2c 8 18 ...1360 | 58 | 72| 97 |12,9] 13,1 | 13,1 | 13,1
400-2¢c | 10 20 ...1400 | 6,5 | 80 [ 10,3 12,7 ] 12,9 | 12,9 | 12,9
440-2c | 10 22 ...1440 | 7,1 | 88 | 10,6 | 145| 15,6 | 15,6 | 15,6
480-2c | 10 24 ...1480 | 7,7 | 95 | 11,6145 | 154 | 154 | 15,4
520-2c | 12 26 ...1520 | 8,4 (10,3]| 12,4 16,1] 18,1 | 18,1 | 18,1
560-2c | 12 28 ...1560 [ 9,0 | 11,1] 13,4 16,1 | 17,9 | 17,9 | 17,9
600-2c | 12 30 ...1600 | 97 [ 11,9] 14,41 17,1 20,2 | 20,6 | 20,6
120-4c 3 12 ../160 [ 22 | 3,1 | 48 | 66 | 83 | 99 | 9,9
160-4c 4 16 ..1200 [ 29 | 47 | 731 94 | 94 | 94 | 94
200-4c 5 20 ...1240 | 3,5 | 50 | 81 | 13,0 14,6 | 14,6 | 14,6
240-4c 6 24 ...1280 | 42 | 54 | 86 | 13,7 14,2 ] 14,2 | 14,2
280-4c 7 28 ...1280 | 45| 58 | 91 |13,7|20,0| 21,7 | 21,7
320-4c 8 32 ..1320 | 52 | 6,4 | 9.6 | 14,41 20,8| 21,0 21,0
360-4c 8 36 ...1360 | 58 | 7,2 | 97 | 145 21,8 | 26,5 | 26,5
400-4c | 10 40 ...1400 | 6,5 | 80 ]10,3]152|22,2| 26,0 | 26,0
440-4c | 10 44 ...1440 | 7,1 | 88 | 10,6 | 15,2 | 22,2 | 31,0 | 31,4
480-4c | 10 48 ...1480 | 7,7 | 9,5 |11,5] 16,1 | 23,2 | 30,6 | 30,9
520-4c | 12 52 ...1520 | 8,4 | 10,3 ]| 12,4 | 16,1 | 23,4 | 32,0 | 36,4
560-4c | 12 56 ...1560 [ 9,0 [ 11,1] 13,4 16,9 | 23,4 | 33,6 | 35,9
600-4c | 12 60 ../1600 | 9,7 11,9144 | 17,1 | 24,2 ]| 33,6 | 41,3
R k CSA 5,0x50 |column without screws * Cc24 |table 32
number of joist width of timber [mm
Typ SD nails |b/h[mm]| 60 80 | 100 | 120 | 140 | 160 | 180
120-2¢ 3 6 ...1160 | 22 | 29| 35| 42 | 45 | 47 | 4,7
160-2¢ 4 8 ...1200 | 29 | 36 | 42 | 44 | 44 | 44 | 44
200-2c 5 10 ..1240 | 35| 44 | 54|64 |69 | 71| 71
240-2c 6 12 ...1280 | 42 | 53 [ 62 | 6,7 | 69| 6,9 | 6,9
280-2c 7 14 ...1280 | 38| 48| 59| 72| 84| 95 (105
320-2c 8 16 ...1320 | 43| 55| 68 | 82 | 95 |10,2 | 10,4
360-2c 8 18 ...1360 | 58| 72| 86| 99 |11,5|125( 13,0
400-2c | 10 20 ...1400 | 6,5 | 80 | 96 | 11,0 | 12,1 | 12,8 [ 12,9
440-2c | 10 22 ..1440 | 7,1 | 88 | 10,5 12,1 | 14,0 | 14,9 | 15,7
480-2c | 10 24 ...1480 | 7,7 | 9,5 | 11,56 13,2 | 14,5 | 153 | 15,4
520-2¢c | 12 26 ...1520 | 8,4 10,3 | 12,4 | 14,3 | 16,5 | 17,6 | 18,2
560-2c | 12 28 ...1560 | 9,0 | 11,1 13,4 | 154 | 16,8 | 17,9 | 17,9
600-2c | 12 30 .../600 | 9,7 [ 11,9144 | 16,5| 18,8 | 19,9 | 20,6
120-4c 3 12 ../160 | 22 | 29 | 35| 42 | 48 | 56 | 6,2
160-4¢ 4 16 ..1200 | 29| 36 | 44 | 53| 62| 70| 7,7
200-4c 5 20 ...1240 | 35| 44 | 54| 64 | 74 | 84 | 95
240-4c 6 24 ...1280 | 42 | 53 |64 | 74| 86| 98 | 111
280-4c 7 28 ...1280 | 45| 56 | 67 | 7,7 | 89 | 10,1 | 11,3
320-4c 8 32 ...1320 | 52 | 64 | 7,7 | 88 | 10,2 | 11,5 12,9
360-4c 8 36 ...1360 | 58 | 72| 86 | 99 | 11,5129 | 14,5
400-4c | 10 40 ...1400 | 6,5 | 80 | 9,6 | 11,0 | 12,7 | 14,4 | 16,1
440-4c | 10 44 ...1440 | 71 | 88 | 10,5| 12,1 | 14,0 | 15,8 | 17,7
480-4c | 10 48 ...1480 | 7,7 | 95 [ 11,56(13,2]| 153 | 17,2 ] 19,3
520-4c | 12 52 ...1520 | 8,4 | 10,3 | 12,4 | 14,3 | 16,6 | 18,7 | 21,0
560-4c | 12 56 ...1560 | 9,0 [ 11,1 13,4 | 154 | 17,8 | 20,1 | 22,6
600-4c | 12 60 ./600 [ 9,7 | 11,9 | 14,4 | 16,5 | 19,1 | 21,5 | 24,2

* - with / without screws: for rein

¢ = index for column nailing

forcement of the joist, 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

F

3

T Tt T

Type: the first number
gives the size of the
concealed
joisthangers, the
second number is
given for the nailing -
means 2-row or 4-row
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R4

Rk to beam table 33

min. size of % E g} % %

.. o o o o o

number of Joist < < < o n

<C < < < <

Typ SD nails b/h[mm] 3 3 3 4] 4]
BTNOO 4 8 .../100 2,9 3,9 4,9 8,7 10,9
BTN120 3 10 .../160 3,7 4,9 6,1 10,9 13,9
BTN160 4 14 .../200 5,2 6,9 8,6 15,3 19,2
BTN200 5 18 .../240 6,6 8,8 11,0 19,6 24,4
BTN240 6 22 .../280 8,1 10,8 13,5 24,0 29,6
BT4-90 4 16 .../100 5,9 7,8 9,5 13,9 16,1
BT4-120 3 20 .../160 7,4 9,8 12,2 17,6 21,7
BT4-160 4 28 .../200 10,3 13,7 16,7 24,4 28,7
BT4-200 5 36 .../240 13,2 17,6 21,2 31,1 35,8
BT4-240 6 a4 .../280 16,2 21,6 25,8 37,8 42,8
BT280 7 52 ../320 19,1 22,8 26,4 40,6 40,9
BT320 8 60 .../360 22,0 26,2 30,4 46,6 46,6
BT360 9 68 .../400 24,9 29,6 34,4 52,4 52,4
BT400 10 76 .../440 27,7 33,0 38,4 58,1 58,1
BT440 11 84 .../480 30,6 36,5 42,3 63,9 63,9
BT480 12 92 .../520 33,4 39,9 46,3 69,7 69,7
BT520 12 100 .../560 36,3 43,3 50,3 75,4 75,4
BT560 12 108 .../600 39,1 46,7 54,3 81,2 81,2
BT600 12 116 .../640 42,0 50,1 58,2 87,0 87,0
BTALU120 3 20 .../160 7,4 9,8 12,3 21,8 29,0
BTALU160 4 28 .../200 10,3 13,7 17,2 30,5 39,9
BTALU200 5 36 .../240 13,2 17,6 22,1 39,2 50,9
BTALU240 6 44 .../280 16,2 21,6 27,0 40,9 50,1
BTALU280 7 52 .../320 19,1 25,5 31,9 56,7 73,2
BTALU320 8 60 .../360 22,1 29,4 36,8 65,4 84,1
BTALU360 9 68 .../400 25,0 33,3 41,7 74,1 95,1
BTALU400 10 76 .../440 27,9 37,2 46,6 82,8 106,0
BTALU440 11 84 .../480 30,9 41,2 51,5 91,6 117,0
BTALU480 12 92 .../520 33,8 45,1 56,4 100,3 128,0
BTALU520 12 100 .../560 36,8 49,0 61,3 109,0 138,9
BTALU560 12 108 .../600 39,7 52,9 66,2 117,7 149,9
BTALU600 12 116 .../640 42,6 56,8 71,1 126,4 160,8,

F
; =
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Rax to column table 34

min. size of % % % % %

. o o Q o o

number of Joist < < < S "

< < < < <

Typ SD nails b/h[mm] 3 5 3 4 4]
BTN9O-c 4 4 .../100 2,9 3,9 4,9 8,7 10,9
BTN120-c 3 6 .../ 160 4,4 5,9 7,4 12,7 15,7
BTN160-c 4 8 .../200 5,9 7,8 9,8 16,9 20,9
BTN200-c 5 10 .../240 7,4 9,8 12,3 21,1 26,1
BTN240-c 6 12 .../280 8,8 11,8 14,7 25,3 31,3
BT4-90-c 4 8 .../100 2,9 3,9 49 8,7 10,9
BT4-120-c 3 12 .../160 4,4 5,9 7,4 12,7 15,7
BT4-160-c 4 16 .../200 5,9 7,8 9,8 16,9 20,9
BT4-200-c 5 20 .../240 7,4 9,8 12,3 21,1 26,1
BT4-240-c 6 24 .../280 8,8 11,8 14,7 25,3 31,3
BT280-c 7 28 .../320 10,3 13,7 17,2 25,7 32,7
BT320-c 8 32 .../360 11,8 15,7 19,6 29,3 37,4
BT360-c 9 36 .../400 13,2 17,6 22,1 33,0 42,1
BT400-c 10 40 .../440 14,7 19,6 24,5 36,7 46,7
BT440-c 11 44 ../480 16,2 21,6 27,0 40,3 51,4
BT480-c 12 48 .../520 17,6 23,5 29,4 44,0 56,1
BT520-c 12 52 .../560 19,1 25,5 31,9 47,7 60,7
BT560-c 12 56 .../600 20,6 27,4 34,3 51,3 65,4
BT600-c 12 60 .../640 22,1 29,4 36,8 55,0 70,1
BTALU120-c 4 8 .../100 4,4 5,9 7,4 13,1 18,4
BTALU160-c 3 10 .../160 5,9 7,8 9,8 17,4 24,5
BTALU200-c 4 14 .../200 7,4 9,8 12,3 21,8 30,6
BTALU240-c 5 18 .../ 240 8,8 11,8 14,7 26,2 34,5
BTALU280-c 6 22 .../280 10,3 13,7 17,2 30,5 42,8
BTALU320-c 4 16 .../100 11,8 15,7 19,6 34,9 49,0
BTALU360-c 3 20 .../ 160 13,2 17,6 22,1 39,2 55,1
BTALU400-c 4 28 .../200 14,7 19,6 24,5 43,6 61,2
BTALU440-c 5 36 .../240 16,2 21,6 27,0 48,0 67,3
BTALU480-c 6 44 .../280 17,6 23,5 29,4 52,3 73,4
BTALUS520-c 7 52 .../320 15,1 25,5 31,9 56,7 79,6
BTALU560-c 8 60 .../360 20,6 27,4 34,3 61,0 85,7
BTALU600-c 9 68 .../400 22,1 29,4 36,8 65,4 91,8

c=index for column nailing

Basis of the values for force direction F4 is, that the force is acting in the middle of the steel dowel and in the
middle of the nail group. In case of a asymmetric placing of steel dowel and nails are to calculate with the number

of fastener in the overlapping area — see picture below
I:4
n—*

for calculation

® @ & 0 6 OO
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Force direction F4

Additional information:

120

The BTALU can be used with CNA nails in diameter @4 mm with a length from 35 to 100mm and CSA
screws of a diameter of @5 mm and a length from 35 to 50mm. Capacity of these fasteners can be found in
ETA-04/0013.

The load is located on the centre of gravity of the dowels

The dowels must be distributed homogeneously on the whole height of the hanger.

The nails must be distributed homogeneously all around the dowels

For solid timber: The spacing and edge distance to the timber must respect rules given by EUROCODE 5
(EN1995-1-1 §8.6 Table 8.5)

For CLT: the spacing and edge distance to the timber must respect rules from ETA of the CLT
manufacturer.

The minimum distance between the edge of the hangers and the dowels is equal to 1,5xd (d is the diameter
of the dowels)

All dowels must have the same diameter, length and yield capacity.

mnal Sxd

& digmeter of the dowe
& diamater of 1he dowa

ol fhe manufasturer

Far sehd timber: EN'SS5-11 Takle 85

Fet CLT: refer ic ETA
Far sehd timber: EN'SSS5-1-1 Takle 85
afar to ETA of e manufacture

For CLT: rafar b £

T T

10
e
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RLk CNA4.0x50 4-Row [sp:g7 | c24 [ [Header Table 40
Width of the timber = length of the dowels (mm)
80 100 120 140 160 180
Dowels |nails Fk nails Fk nails Fk nails Fk nails Fk nails Fk
35D 20 11,6 20 12,7 20 13,0 20 13,0 20 13,0 20 13,0
32 15,4 32 17,8 36 20,3 36 20,3 36 20,3 36 20,3
4D 20 14,6 20 16,3 24 19,0 24 19,0 24 19,0 24 19,0
36 20,5 36 23,8 40 27,1 40 27,1 40 27,1 40 27,1
55D 24 20,1 24 22,4 28 25,7 28 25,7 28 25,7 28 25,7]
40 25,7 40 29,7 44 34,0 44 34,0 44 34,0 44 34,0
65D 28| 25,8 32 30,8 32 32,7 32 32,7 32 32,7, 32 32,7]
44 30,8 48 35,7 48 40,8 48 40,8 48 40,8 48 40,8]
75D 32 31,6 32 35,4 36 39,9 36 39,9 36 39,9 36 39,9
48 36,0 48 41,6 52 47,5 52 47,5 52 47,5 52 47,5
3D 32| 35,7 36 42,1 40 47,3 40 47,3 40 47,3 40 47,3]
48 41,1 52 47,6 56 54,3 56 54,3 56 54,3 56 54,3
9sD 36 41,6 40 48,8 44 54,7 44 54,7 44 54,7 44 54,7]
52 46,3 56 53,6 60 61,2] 60 61,2 60 61,2] 60 61,2
105D 40 47,6 44 55,4/ 48 62,2 48 62,2 48 62,2 48 62,2
56 51,4 60 59,5 64 68,0 64 68,0 64 68,0 64 68,0]
115D 44 53,4 48 62,0 52 69,7 52 69,7 52 69,7 52 69,7]
60 56,5 64 65,4/ 68 74,8 68 74,8 68 74,8 68 74,8]
44 57,9 52 68,6 56 77,1 56 77,1 56 77,1 56 77,1
125D 60 61,7 68| 71,4 72 81,6 72| 81,6 72 81,6 72| 81,6
R1,k CNA4.0x60 4-Row SD: @7 C24 Header Table 41
Width of the timber = length of the dowels (mm)
80 100 120 140 160 180
Dowels |nails Fk nails Fk nails Fk nails Fk nails Fk nails Fk
35D 20 14,4 20 14,4 20 14,4] 20 14,4 20 14,4] 20 14,4
28| 19,7 28 19,7 32 20,3| 32 20,3 32 20,3 32 20,3
4D 20 18,1 20, 18,1 20 18,1 20 18,1 20, 18,1 20 18,1
36 26,7 36 26,7 36 27,1 36 27,1 36 27,1 36 27,1
55D 24 24,9 24 24,9 24 24,9 24 24,9 24 24,9 24 24,9
40 33,9 40 33,9 40 33,9 40 33,9 40 33,9 40 33,9
65D 28 32,2 28| 32,2 28 32,2 28, 32,2 28 32,2 28 32,2
44 40,8 44 40,8 44 40,8 44 40,8 44 40,8 44 40,8
75D 32 39,6 32 39,6 32 39,6 32 39,6 32 39,6 32 39,6
48 47,5 48 47,5 48 47,5 48 47,5 48 47,5 48 47,5
8sD 36 47,3 36 47,3 36 47,3 36 47,3 36 47,3 36 47,3
52 54,3 52 54,3 52 54,3 52 54,3 52 54,3 52 54,3
asD 40 54,9 40 54,9 40 54,9 40 54,9 40 54,9 40 54,9
56 61,0 56 61,0 56 61,1 56 61,1 56 61,1] 56 61,1
10D 40 60,3 40 60,3 44 62,6 44 62,6) 44 62,6) 44 62,6)
56 67,8 56 67,8 60 67,9 60 67,9 60 67,9 60 67,9
115D 44 68,0 44 68,0 44 68,0 44 68,0 44 68,0 44 68,0]
60 74,7 60 74,7 60 74,7 60 74,7 60 74,7 60 74,7|
1250 48 75,7 48 75,7 48 75,7 48 75,7 48 75,7 48 75,7]
> 64 81,6 64 81,6 64 81,6 64 81,6 64 81,6 64 81,6
R1,k CSA5.0x50 4-Row SD: @7 C24 Header Table 42
Width of the timber = length of the dowels (mm)
80 100 120 140 160 180
Dowels |nails Fk nails Fk nails Fk nails Fk nails Fk nails Fk
35D 20 15,4 20 17,8 20 20,3 20 20,3 20 20,3 20 20,3
20, 15,4 20 17,8 20 20,3| 20 20,3 20 20,3 20, 20,3
4D 20 25,3 20, 25,3 20 25,3 20 25,3 20, 25,3 20 25,3
20 25,3 20 25,3 24 27,1 24 27,1 24 27,1 24 27,1
55D 20 29,1 20 29,1 20 29,1 20 29,1 20 29,1 20 29,1
24 33,1 24 33,1 28 33,9 28 33,9 28 33,9 28| 33,9
65D 20 33,1 20 33,1 20 33,1 20 33,1 20 33,1 20 33,1
28 40,6 28 40,6 32 40,7 32 40,7 32 40,7 32 40,7
75D 20 37,4 20 37,4 20 37,4 20 37,4 20 37,4 20 37,4
32 47,6 32 47,6 32 47,6 32 47,6 32 47,6 32 47,6
8D 20 41,7 20 41,7 20 41,7 20 41,7 20 41,7 20 41,7
36 53,5 36 53,5 36 54,3 36 54,3 36 54,3 36 54,3
9sD 20 46,0 20 46,0 24 50,3 24 50,3 24 50,3 24 50,3
36 61,0 36 61,0 40 61,1] 40 61,1 40 61,1] 40 61,1
10D 24 54,7 24 54,7 24 54,7 24 54,7 24 54,7 24 54,7|
40 68,0 40 68,0 40 68,0 40 68,0 40 68,0 40 68,0]
115D 28| 63,3 28 63,3 28 63,3 28 63,3 28 63,3 28| 63,3
44 74,2 44 74,2 44 74,7 44 74,7 44 74,7 44 74,7)
28 67,4 28| 67,4 28 67,4] 28, 67,4 28 67,4 28 67,4
125D 44 81,5 44 81,5 44 81,5] 44 81,5 44 81,5 44 81,5




Page 54 of 113 of European Technical Assessment no. ETA-07/0245, issued on 2016-08-10

RLk CNA4.0x50 2-Row [sD:g7 | c24 | [Header Table 43
Width of the timber = length of the dowels (mm)
80 100 120 140 160 180
Dowels |nails Fk nails Fk nails Fk nails Fk nails Fk nails Fk
35D 16 14,2 16 14,2 16 14,2 16| 14,2 16 14,2 16 14,2]
24 20,4 24 20,4 24 20,4 24 20,4 24 20,4 24 20,4
45D 20| 21,0 20| 21,0 20, 21,0 20 21,0 20| 21,0 20| 21,0
28 27,1 28| 27,1 28| 27,1 28 27,1 28 27,1 28 27,1
55D 24 28,4 24 28,4 24 28,4 24 28,4 24 28,4 24 28,4
32 34,0 32 34,0 32 34,0 32 34,0 32 34,0 32 34,0
65D 28 36,0 28, 36,0 28| 36,0 28 36,0 28 36,0 28 36,0
36 40,8 36 40,8 36 40,8 36 40,8 36 40,8 36 40,8
75D 30, 42,1 30, 42,1 32 43,7 32 43,7 32 43,7 32 43,7
38 47,4 38 47,4 40 47,5 40 47,5 40 47,5 40 47,5
8sD 34 49,9 34 49,9 34 49,9 34 49,9 34 49,9 34 49,9
42 54,4 42 54,4 42 54,4 42 54,4 42 54,4 42 54,4
9sD 38 57,7 38, 57,7 38, 57,7 38 57,7 38 57,7 38 57,7
46 61,2 46 61,2 46 61,2 46 61,2 46 61,2 46 61,2
105D 40 64,0 40 64,0 40 64,0 40 64,0 40 64,0 40 64,0
48 67,9 48 67,9 48 67,9 48 67,9 48 67,9 48 67,9
11D 44 71,7 44 71,7 44 71,7 44 71,7 44 71,7 44 71,7
52 74,8 52 74,8 52 74,8 52 74,8 52 74,8 52 74,8
46 78,1 46 78,1 46 78,1 46 78,1 46 78,1 46 78,1
125D 54 81,6 54 81,6 54 81,6 54 81,6 54 81,6 54 81,6)
R1,k CNA4.0x60 2-Row SD: @7 C24 Header Table 44
Width of the timber = length of the dowels (mm)
80 100 120 140 160 180
Dowels |nails Fk nails Fk nails Fk nails Fk nails Fk nails Fk
35D 14 13,9 14 13,9 14 13,9 14, 13,9 14 13,9 14 13,9
22 20,3 22 20,3 22 20,3 22 20,3 22 20,3 22 20,3
4D 18 21,1 18 21,1 18 21,1 18| 21,1 18 21,1 18 21,1
26) 27,0 26 27,0 26) 27,1 26 27,1 26 27,1 26 27,1
55D 20| 26,8 20| 26,8 22 28,8 22 28,8 22 28,8 22 28,8
28| 33,7 28 33,7 30 33,9 30 33,9 30 33,9 30 33,9
65D 24 34,8 24 34,8 24 34,8 24 34,8 24 34,8 24 34,8
32 40,8| 32 40,8| 32 40,8| 32 40,8 32 40,8 32 40,8
75D 28 42,9 28| 42,9 28| 42,9 28| 42,9 28 42,9 28 42,9
36 47,5 36 47,5 36 47,5 36 47,5 36 47,5 36 47,5
35D 30 49,2 30, 49,2 30, 49,2 30 49,2 30 49,2 30 49,2
38 54,4 38 54,4 38 54,4 38 54,4 38 54,4 38 54,4
9sD 34 57,3 34 57,3 34 57,3 34 57,3 34 57,3 34 57,3
42 61,1 42 61,1 42 61,1 42 61,1 12 61,1 42 61,1
105D 36 63,7 36 63,7 36 63,7 36 63,7 36 63,7 36 63,7
44 68,0 44 68,0 44 68,0 44 68,0 44 68,0 44 68,0
115D 38 70,1 38, 70,1 38, 70,1 38 70,1 38 70,1 38 70,1
46 74,7 46 74,7 46 74,7 46 74,7 46 74,7 46 74,7
42 78,1 42 78,1 42 78,1 42 78,1 42 78,1 42 78,1
125D 50 81,6 50 81,6 50 81,6 50 81,6 50 81,6 50 81,6}
R1,k CSA5.0x50 2-Row SD: @7 C24 Header Table 45
Width of the timber = length of the dowels (mm)
80 100 120 140 160 180
Dowels |nails Fk nails Fk nails Fk nails Fk nails Fk nails Fk
35D 20 15,4 20, 17,8 20, 20,3 20 20,3 20, 20,3 20, 20,3
20| 15,4 20| 17,8 20| 20,3 20 20,3 20 20,3 20 20,3
45D 20, 25,3 20, 25,3 20, 25,3 20, 25,3 20, 25,3 20, 25,3
20, 25,3 20, 25,3 24 27,1 24 27,1 24 27,1 24 27,1
55D 20| 29,1 20| 29,1 20| 29,1 20 29,1 20| 29,1 20| 29,1
24 33,1 24 33,1 28| 33,9 28 33,9 28 33,9 28 33,9
65D 20, 33,1 20, 33,1 20, 33,1 20 33,1 20| 33,1 20| 33,1
28| 40,6 28| 40,6 32 40,7| 32 40,7| 32 40,7 32 40,7
75D 20 37,4 20, 37,4 20, 37,4 20 37,4 20, 37,4 20, 37,4
32 47,6 32 47,6 32 47,6 32 47,6 32 47,6 32 47,6)
35D 20 41,7 20| 41,7 20| 41,7 20| 41,7 20| 41,7 20| 41,7
36 53,5 36 53,5 36 54,3 36 54,3 36 54,3 36 54,3
9sD 20| 46,0 20| 46,0 24 50,3 24 50,3 24 50,3 24 50,3
36 61,0 36 61,0 40 61,1 40 61,1 40 61,1 40 61,1
10D 24 54,7 24 54,7 24 54,7 24 54,7 24 54,7 24 54,7
40 68,0 40 68,0 40 68,0 40 68,0 40 68,0 40 68,0
115D 28 63,3 28| 63,3 28| 63,3 28 63,3 28 63,3 28 63,3
44 74,2 44 74,2 44 74,7 44 74,7 44 74,7 44 74,7
28 67,4 28| 67,4 28| 67,4 28| 67,4 28 67,4 28 67,4
125D 44 81,5 44 81,5 44 81,5 44 81,5 44 81,5 44 81,5
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R1,k CNA4.0x50 4-Row [sp:@7 | [ca4 [ [column Table 46
Width of the timber = length of the dowels (mm)
80 100 120 140 160 180
Dowels [nails Fk nails Fk nails Fk nails Fk nails Fk nails Fk
35D 8 8,3 8 9,4 12 12,4 12 12,4 12 12,4 12 12,4
24 18,0 24 20,5 28 23,3 28 25,7 28 25,7 28 25,7
45D 12 14,1 16| 18,3 16) 19,8 16| 19,8 16 19,8 16 19,8
28 24,2 32 27,5 32 31,5 32 33,9 32 33,9 32 33,9
55D 16 20,6 16, 22,8 20 28,0 20 28,0 20 28,0 20 28,0]
32 30,3 32 34,5 36 39,5 36 42,3 36 42,3 36 42,3]
65D 20 27,6 20 30,4 24 36,6) 28 40,4 28 40,4 28 40,4]
36 36,4 36 41,6 40 47,4 44 50,9 44 50,9 44 50,9
75D 20 32,0 24 38,4 28 45,3 28 45,8 28 45,8 28 45,8
36 42,5 40 48,6 44 55,3 44 59,5 44 59,5 44 59,5
8sD 24 39,3 28 46,4 32 54,1 32 55,0 32 55,0 32 55,0]
40 48,8 44 55,6 48 63,1 48 68,1 48 68,1 48 68,1
9sD 28 46,7 32 54,5 36 62,9 36 64,2 36 64,2 36 64,2
44 54,9 48 62,4 52 71,0 52 76,8 52 76,8 52 76,8
105D 32 54,0 36 62,5 40 71,7 40 73,5 40 73,5 40 73,5
48 60,9 52 69,3 56 78,8 56 85,4 56 85,4 56 85,4
115D 32 58,7 36 67,7 44 80,4 44 82,8 44 82,8 44 82,8
48 67,1 52 76,3 60 86,8 60 94,0 60 94,0 60 94,0]
36 66,0 40 75,7 44 86,1 44 88,3 44 88,3 44 88,3
125D 52 73,3 56 83,4 60 94,7 60 101,3 60 101,3 60 101, 3|
R1,k CNA4.0x60 4-Row SD: @7 C24 Column Table 47
Width of the timber = length of the dowels (mm)
80 100 120 140 160 180
Dowels [nails Fk nails Fk nails Fk nails Fk nails Fk nails Fk
35D 8 8,8 8 9,8 8 10,5 12 13,4 12 13,4 12 13,4
20 18,0 24 20,5 24 23,7 28 25,1 28 251 28 25,1
45D 8 12,3 12 16,5 12 17,8 16| 21,2 16 21,2 16 21,2
24 24,3 28 27,5 28 31,6 32 33,7 32 33,7 32 33,7
59D 12 18,8 16| 24,0 16| 26,0 20 29,9 20 29,9 20 29,9
28 30,5 32 34,5 32 39,5 36 42,3 36 42,3 36 42,3]
65D 16) 25,9 20 32,0 20 34,9 24 39,0 24 39,0 24 39,0]
32 36,4 36 41,5 36 47,4 40 50,9 40 50,9 40 50,9
75D 20 33,4 20 36,8 24 44,0 24 44,2 24 44,2 24 44,2
36 42,5 36 48,6 40 55,2 40 59,6 40 59,6 40 59,6}
8sD 20 37,8 24 45,1 28 53,0 28 53,7 28 53,7 28 53,7
36 48,8 40 55,5 44 63,0 44 68,3 44 68,3 44 68,3
asD 24 45,4 28 53,4 32 62,1 32 63,2 32 63,2 32 63,2
40 54,9 44 62,4 48 70,9 48 77,0 48 77,0 48 77,0]
105D 28 53,1 28 58,4 32 67,5 36 72,8 36 72,8 36 72,8
44 60,9 44 69,3 48 78,9 52 85,5 52 85,5 52 85,5
115D 28 57,6 32 66,7 36 76,6) 40 82,4 40 82,4 40 82,4
44 67,1 48 76,4 52 86,9 56 94,0 56 94,0 56 94,0
32 65,3 36 75,1 40 85,6) 44 91,9 44 91,9 44 91,9
125D 48 73,2 52 83,3 56 94,8 60 102,4 60 102,4 60 102,4
R1,k CSAS5.0x50 4-Row SD: @7 C24 Column Table 48
Width of the timber = length of the dowels (mm)
80 100 120 140 160 180
Dowels [nails Fk nails Fk nails Fk nails Fk nails Fk nails Fk
35D 8 11,5 8 12,4 8 13,1 8 13,1 8 13,1 8 13,1
16 18,0 16, 20,5 16 23,7 20 25,1 20 25,1 20 25,1
45D 8 14,5 8 15,8 8 16,9 8 16,9 8 16,9 8 16,9
16 24,3 20 27,5 20 31,3 20 34,1 20 34,1 20 34,1
55D 8 17,8 8 19,3 8 20,1 8 20,1 8 20,1 8 20,1
20 30,3 20 34,6 24 39,2 24 42,3 24 42,3 24 42,3]
65D 8 20,1 8 20,1 12 29,3 12 29,3 12 29,3 12 29,3
24 36,4 24 41,5 28 47,2 28 50,9 28 50,9 28 50,9
75D 8 20,1 12 30,1 12 30,1 16| 38,9 16 38,9 16 38,9
24 42,6 28 48,4 28 55,3 32 59,5 32 59,5 32 59,5
35D 12 30,1 12 30,1 16| 40,2 20 48,7 20 48,7 20 48,7
28 48,7 28 55,5 32 63,0 36 68,1 36 68,1 36 68,1
9sD 12 30,1 16, 40,2 20 50,2 20 50,2 20 50,2 20 50,2
28 54,9 32 62,4 36 70,9 36 77,0 36 77,0 36 77,0]
105D 16 40,2 20 50,2 24 60,2 24 60,2 24 60,2 24 60,2
32 60,9 36 69,3 40 78,8 40 85,3 40 85,3 40 85,3
115D 16 40,2 20 50,2 24 60,2 28 70,2 28 70,2 28 70,2
32 67,1 36 76,4 40 86,9 44 93,9 44 93,9 44 93,9
125D 20 50,2 24 60,2 28 70,3 32 80,1 32 80,1 32 80,1
36 73,1 40 83,2 44 94,7 48 102,4 48 102,4] 48 102,4
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R1,k CNA4.0x50 2-Row [sp:@7 | [ca4 [ [column Table 49
Width of the timber = length of the dowels (mm)
80 100 120 140 160 180
Dowels [nails Fk nails Fk nails Fk nails Fk nails Fk nails Fk
35D 10 11,6 10 12,5 12 15,5 12 15,5 12 15,5 12 15,5
18| 18,0 18| 20,7 20 23,7 20 25,2 20 25,2 20 25,2
4D 12 16,7 14 20,2 16 24,0 16 24,0 16 24,0 16 24,0]
20 24,4 22 27,8 24 31,5 24 33,8 24 33,8 24 33,8
55D 16 24,2 18 28,4 20 32,8 20 33,1 20 33,1 20 33,1
24 30,3 26 34,5 28 39,2 28 42,6 28 42,6 28 42,6}
65D 18| 29,8 20 34,5 22 39,4 22 39,7 22 39,7 22 39,7
26 36,6 28 41,7 30 47,3 30 49,8 30 49,8 30 49,8]
75D 20 35,5 22 40,6 22 43,6 22 43,7 22 43,7 22 43,7|
28 42,6 30 48,3 30 52,8 30 54,3 30 54,3 30 54,3
8sD 22 41,2 22 44,4 22 47,2 22 47,2 22 47,2 22 47,2]
30 48,5 30 53,2 30 57,3 30 58,4 30 58,4 30 58,4
asD 22 44,7 22 47,7 22 48,8 22 48,8 22 48,8 22 48,8
30 52,9 30 57,4 30 61,5 30 62,1 30 62,1 30 62,1
10D 22 47,7 22 48,8 22 48,8 22 48,8 22 48,8 22 48,8
30 56,9 30 61,3 30 64,9 30 65,2 30 65,2 30 65,2
115D 22 48,8 22 48,8 22 48,8 22 48,8 22 48,8 22 48,8
30 60,5 30 64,6 30 66,5 30 66,5 30 66,5 30 66,5
125D 22 48,8 22 48,8 22 48,8 22 48,8 22 48,8 22 48,8
30 63,8| 30 66,5 30 66,5 30 66,5 30 66,5 30 66,5
R1,k CNA4.0x60 2-Row SD: @7 C24 Column Table 50
Width of the timber = length of the dowels (mm)
80 100 120 140 160 180
Dowels [nails Fk nails Fk nails Fk nails Fk nails Fk nails Fk
35D 8 10,6 8 11,5 10, 14,5 10, 14,5 10 14,5 10 14,5]
16, 18,0 16 20,6 18| 23,7 18| 25,1 18 25,1 18 25,1
45D 10 15,7 12 19,4 14 23,3 14 23,3 14 23,3 14 23,3
18| 24,4 20 27,7 22 31,3 22 34,0 22 34,0 22 34,0
55D 14 23,6 14 25,4 16 29,9 18 32,7 18 32,7 18 32,7
22 30,3 22 34,5 24 39,3 26 42,8 26 42,8 26 42,8
65D 16 29,3 18| 34,1 20 39,2 22 42,4 22 42,4 22 42,4
24 36,4 26 41,5 28 47,4 30 50,9 30 50,9 30 50,9
75D 18| 35,1 20 40,4 22 45,9 22 46,2 22 46,2 22 46,2]
26 42,7 28 48,6 30 55,0 30 57,6 30 57,6 30 57,6]
35D 20 41,0 22 46,6 22 49,5 22 49,6 22 49,6 22 49,6)
28 48,8 30 55,3 30 60,2 30 61,8 30 61,8 30 61,8
9sD 22 46,8 22 49,9 22 51,9 22 51,9 22 51,9 22 51,9
30 54,8 30 60,1 30 64,5 30 65,5 30 65,5 30 65,5
105D 22 49,9 22 52,0 22 52,0 22 52,0 22 52,0 22 52,0]
30 59,3 30 64,1 30 68,1 30 68,7 30 68,7 30 68,7
115D 22 51,9 22 52,0 22 52,0 22 52,0 22 52,0 22 52,0]
30 63,1 30 67,6 30 70,6 30 70,7| 30 70,7 30 70,7
22 52,0 22 52,0 22 52,0 22 52,0 22 52,0 22 52,0]
125D 30 66,5 30 70,2 30 70,9 30 70,9 30 70,9 30 70,9
R1,k CSAS5.0x50 2-Row SD: @7 C24 Column Table 51
Width of the timber = length of the dowels (mm)
80 100 120 140 160 180
Dowels [nails Fk nails Fk nails Fk nails Fk nails Fk nails Fk
35D 4 8,3 4 9,0 6 12,4 6 12,4 6 12,4 6 12,4
12 18,0 12 20,5 14 23,3 14 25,1 14 25,1 14 25,1
45D 6 13,5 6 14,3 8 18,4 8 18,4 8 18,4 8 18,4
14 24,1 14 27,7 16| 31,3 16| 33,7 16 33,7 16| 33,7
59D 8 18,9 10| 23,4 10| 24,2 12 28,2 12 28,2 12 28,2
16| 30,3 18| 34,5 18| 39,2 20 42,3 20 42,3 20 42,3]
65D 10| 24,3 12 29,1 14 34,1 16| 38,2 16 38,2 16 38,2
18| 36,4 20 41,5 22 47,2 24 50,9 24 50,9 24 50,9
75D 12 29,6 14 34,6 16| 39,7 18| 44,1 18 44,1 18 44,1
20 42,5 22 48,5 24 55,1 26 59,9 26 59,9 26 59,9
35D 14 34,9 18 44,3 20 49,6 22 54,1 22 54,1 22 54,1
22 48,8 26 55,4 28 63,0 30 68,1 30 68,1 30 68,1
95D 16| 40,1 20 49,8 22 55,0 22 55,1 22 55,1 22 55,1
24 54,9 28 62,4 30 71,0 30 72,8 30 72,8 30 72,8
105D 20 49,7 22 55,1 22 55,2 22 55,2 22 55,2 22 55,2
28 60,9 30 69,3 30 73,7 30 74,2 30 74,2 30 74,2
115D 22 55,0 22 55,2 22 55,2 22 55,2 22 55,2 22 55,2
30 67,0 30 73,2 30 74,9 30 75,1 30 75,1 30 75,1
22 55,2 22 55,2 22 55,2 22 55,2 22 55,2 22 55,2
125D 30 72,2 30 74,7 30 75,3 30 75,3 30 75,3 30 75,3
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R1,k CNA4.0x50 4-Row [sD: @7 ] ot | [Column Table 52
Width of the timber = length of the dowels (mm)
80 100 120 140 160 180
Dowels |nails Fk nails Fk nails Fk nails Fk nails Fk nails Fk
35D 8 7,0 8 7,7 12 10,8 12 11,3 12 11,3 12 11,3
24 18,0 24 20,5 28 23,3 28 25,7 28 25,7 28 25,7
45D 12 12,2 16 16,3 16) 17,5 16 18,3 16) 18,3 16) 18,3
28 24,1 32 27,5 32 31,4 32 33,8 32 33,8 32 33,8
55D 16) 18,4 16 19,9 20 25,0 20 26,1 20 26,1 20, 26,1
32 30,3 32 34,5 36 39,5 36) 42,3 36 42,3 36 42,3]
65D 20 25,2 20 27,2 24 33,1 28| 38,7 28 38,7 28| 38,7
36 36,4 36 41,5 40 47,4 44 50,9 44 50,9 44 50,9
75D 24 32,4 24 34,9 28 41,6 32| 47,7 32 47,7 32 47,7
40 42,5 40 48,6 44 55,3 48 59,5 48 59,5 48 59,5
8sD 24 36,2 28 42,9 32 50,3 36 56,9 36 56,9 36 56,9
40 48,8 44 55,6 48 63,1 52 68,1 52 68,1 52 68,1
95D 28 43,7 32 51,1 36 59,2 36 61,9 36 61,9 36 61,9
44 54,9 48 62,4 52 70,9 52 76,7 52 76,7 52 76,7|
105D 32 51,3 36 59,3 40 68,1 40 71,2 40| 71,2 40 71,2
48 60,9 52 69,3 56 78,8 56 85,3 56 85,3 56 85,3]
115D 32 55,4 36 63,8 44 77,0 44 80,6 44 80,6 44 80,6]
48 67,0 52 76,3 60 86,8 60 94,0 60 94,0 60 94,0
125D 36 63,0 40 72,1 44 81,9 44 85,6 44 85,6) 44 85,6
52 73,3 56 83,4 60 94,7 60| 100,9 60 100,9 60 100,9
R1,k CNA4.0x60 4-Row SD: @7 CLT Column Table 53
Width of the timber = length of the dowels (mm)
80 100 120 140 160 180
Dowels |nails Fk nails Fk nails Fk nails Fk nails Fk nails Fk
35D 8 7,5 8 8,1 8 8,9 12 12,3 12 12,3 12 12,3
24 18,0 24 20,5 24 23,7 28| 25,1 28 25,1 28| 25,1
45D 8 10,6 12 14,2 12 15,4 16 19,8 16 19,8 16 19,8
24 24,3 28 27,5 28 31,5 32 33,7 32 33,7 32 33,7
55D 12 16,4 16 21,3 16, 23,0 20 28,2 20 28,2 20 28,2
28 30,5] 32 34,5 32 39,5 36 42,3 36 42,3 36 42,3
65D 16 23,3 20 29,1 20 31,3 24 37,2 24 37,2 24 37,2
32 36,4 36 41,5 36 47,4 40 50,9 40 50,9 40 50,9
75D 20 30,7 20 33,2 24 40,1 24 41,9 24 41,9 24 41,9
36 42,5 36 48,6 40 55,1 40 59,5 40 59,5 40 59,5
3sD 20 34,5 24 41,5 28 49,1 28| 51,3 28 51,3 28| 51,3
36 48,8 40 55,5 44 63,0 44 68,2 44 68,2 44 68,2
95D 24 42,3 28 49,9 32 58,3 32 60,9 32 60,9 32 60,9
40 54,8 44 62,4 48 70,9 48 76,9 48 76,9 48 76,9
10D 28 50,2] 28 54,2 32 62,9 36 70,5 36 70,5 36 70,5
44 60,9 44 69,3 48 78,8 52| 85,5 52 85,5 52 85,5
115D 28 54,2 32 62,8 36 72,2 40 80,1 40 80,1 40 80,1
44 67,1 48 76,4 52 86,9 56) 94,0 56 94,0 56 94,0
125D 32 62,1 36 71,4 40 81,4 44 89,8 44 89,8 44 89,8]
> 48 73,1] 52 83,2 56 94,8| 60 102,4 60 102,4 60 102,4
R1,k CSAS5.0x50 4-Row SD: @7 CLT Column Table 54
Width of the timber = length of the dowels (mm)
80 100 120 140 160 180
Dowels |nails Fk nails Fk nails Fk nails Fk nails Fk nails Fk
35D 8 10,5 8 11,1 8 11,8 8 12,2 8 12,2 8 12,2
16 18,0 16 20,5 16 23,7 20 25,1 20 25,1 20 25,1
45D 8 13,0 8 13,9 8 14,9 8 15,5 8 15,5 8 15,5
16) 24,2 20 27,5 20 31,3 20 34,1 20 34,1 20, 34,1
55D 8 15,7 8 17,8 8 19,8 8 19,8 8 19,8 8 19,8
20 30,3 20 34,5 24 39,2 24 42,3 24 42,3 24 42,3]
65D 8 20,1 8 20,1 12 26,9 12 27,8 12 27,8 12 27,8
24 36,4 24 41,5 28 47,2 28| 50,9 28 50,9 28| 50,9
75D 8 20,1 12 30,1 12 30,1 16 37,4 16| 37,4 16 37,4
24 42,5 28 48,4 28 55,3 32| 59,5 32 59,5 32 59,5
85D 12 30,1 12 30,1 16 40,2 20 47,2 20 47,2 20, 47,2]
28 48,7 28 55,5 32 63,0 36 68,1 36 68,1 36 68,1
9sD 12 30,1 16 40,2 20 50,2 20 50,2 20 50,2 20 50,2
28 54,9 32 62,4 36 70,9 36 77,0 36 77,0 36 77,0
105D 16 40,2 20 50,2 24 59,1 24 59,4] 24 59,4 24 59,4
32 60,9 36 69,3 40 78,8 40 85,3 40 85,3 40 85,3]
115D 16 40,2] 20 50,2 24 60,2 28| 69,3 28 69,3 28| 69,3
32 67,0 36 76,4 40 86,9 44 93,9 44 93,9 44 93,9
125D 20 50,2] 24 60,2 28 70,3 32 79,3 32 79,3 32 79,3
36 73,1 40 83,2 44 94,7 48 102,4 48 102,4 48 102,4
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Rk CNA4.0x50 4-Row [sD:gs | [c24 [ [Header Table 55
Width of the timber = length of the dowels (mm)
80 100 120 140 160 180
Dowels [nails Fk nails Fk nails Fk nails Fk nails Fk nails Fk
35D 20 12,3 20 13,4] 20 14,4 24 16,8| 24 16,8] 24 16, 8]
32 18,3 36 20,5 36) 23,5 40 25,1 40 25,1 40 25,1
4D 20 15,9 24 19,6 28 23,8 28| 23,8 28 23,8 28 23,8
36) 24,1 40 27,8 44 31,5 44 34,1 44 34,1 44 34,1
55D 28 24,1 28| 26,5 32 31,4 36 34,4 36 34,4 36 34,4
44 30,3 44 34,6 48 39,5 52| 42,5 52 42,5 52| 42,5]
65D 32 30,5 36 35,9 36 39,4 40 42,6 40 42,6 40 42,6
48 36,5 52 41,5 52| 47,2 56) 51,3 56 51,3 56) 51,3
75D 36 37,2 40 43,2 44 49,9 44 51,2 44 51,2 44 51,2
52| 42,6 56 48,5 60 55,2 60, 59,8 60 59,8 60 59,8
8sD 40 43,9 44 50,7 48 58,1 48 59,9 48 59,9 48 59,9
56) 48,7 60 55,5 64 63,2 64 68,2 64 68,2 64 68,2
9sD 40 48,8 48 58,1 52| 66,4 56) 71,3 56 71,3 56) 71,3
56) 54,8 64 62,4 68 71,1 72 76,9 72 76,9 72 76,9
10D 44 55,6 52 65,6 56) 74,7 60) 80,1 60 80,1 60 80,1
60 61,0 68 69,4 72 79,0 76 85,5 76 85,5 76 85,5
115D 48 62,4 52 71,4 60 83,0 64 88,9 64 88,9 64 88,9
64 67,1 68 76,3 76) 86,9 80 94,1 80 94,1 80 94,1
125D 52| 69,2 56 78,9 64 91,3 68, 97,8 68 97,8 68 97,8
68| 73,3 72 83,3 80| 94,8 84 102,6 84 102,6 84 102, 6]
R1,k CNA4.0x60 4-Row SD: @8 C24 Header Table 56
Width of the timber = length of the dowels (mm)
80 100 120 140 160 180
Dowels [nails Fk nails Fk nails Fk nails Fk nails Fk nails Fk
35D 20 13,6 20 14,7 20 15,7 20 15,7| 20 15,7 20 15,7]
28 18,1 32 20,5 32 23,5 36 25,1 36 25,1 36 25,1
4D 20 17,1 20 18,7 24 23,0 24 23,0 24 23,0 24 23,0
32 24,1 36 27,8 40 31,3 40 34,2 40 34,2 40 34,2
55D 24 23,4 24 25,8 28 30,9 28, 31,1 28 31,1 28 31,1
40 30,3 40 34,7 44 39,5 44 42,4 44 42,4 44 42,4
65D 24 27,7 28| 33,2 32 39,2 36 42,7 36 42,7 36 42,7)
40 36,4 44 41,6 48 47,4 52| 50,9 52 50,9 52| 50,9
75D 28 34,6 32 40,8 36 47,6 40 51,5 40 51,5 40 51,5
44 42,6 48 48,6 52, 55,3 56 59,8 56 59,8 56 59,8
8sD 32 41,7 36 48,6 40 56,2 44 60,5 44 60,5 44 60,5
48 48,8 52 55,5 56) 63,2 60, 68,4 60 68,4 60 68,4
9sD 36) 48,7 40 56,4 44 64,8 48 69,5 48 69,5 48 69,5
52 54,9 56 62,5 60 71,1 64 77,0 64 77,0 64 77,0
10D 40 55,8 44 64,1 48 73,3 52 78,7 52 78,7 52| 78,7
56) 61,0 60 69,5 64 79,0 68| 85,5 68 85,5 68 85,5
115D 44 62,7 48 71,8 52| 81,9 56) 87,8 56 87,8 56) 87,8
60 67,1 64 76,4 68 86,9 72 94,1 72 94,1 72 94,1
125D 44 67,9 52 79,5 56 90,4 60 96,9 60 96,9 60 96,9
60| 73,2 68 83,3 72| 94,8 76) 102,6 76 102,6 76) 102, 6]
R1,k CSAS5.0x50 4-Row SD: @8 C24 Header Table 57
Width of the timber = length of the dowels (mm)
80 100 120 140 160 180
Dowels [nails Fk nails Fk nails Fk nails Fk nails Fk nails Fk
35D 20 18,0 20| 20,8 20| 23,0 20, 23,7 20| 23,7 20 23,7
20 18,0 20, 20,8 24 23,3 24 25,1 24 25,1 24 25,1
4D 20 23,5 20, 25,5 20 27,4 20 27,8 20 27,8 20 27,8
24 24,1 24 27,6 28 31,3 28| 33,7 28 33,7 28 33,7
55D 20 27,3 20, 29,6 20 32,1 20 32,3 20, 32,3 20 32,3
24 30,4 28| 34,5 28 39,3 32 42,3 32 42,3 32 42,3]
65D 20 31,2 20, 34,0 20 37,0 20 37,1 20, 37,1 20 37,1
28| 36,6 32 41,5 32 47,4 36) 50,9 36 50,9 36) 50,9
75D 20 35,2 20, 38,6 20 42,1 20 42,1 20, 42,1 20 42,1
32| 42,5 32 48,5 36) 55,2 36) 59,5 36 59,5 36) 59,5
8sD 20 39,4 20, 43,3 24 51,4 24 51,8 24 51,8 24 51,8
32 48,7 36 55,5 40 63,0 40 68,4 40 68,4 40 68,4
9sD 20 43,7 24 51,9 28 60,8 28 61,6 28 61,6 28 61,6
36 54,9 40 62,4 44 70,9 44 77,0 44 77,0 44 77,0
10D 24 51,7 24 56,4 28 65,7 32 71,4 32 71,4 32 71,4
40 60,9 40 69,4 44 79,0 48 85,3 48 85,3 48 85,3
115D 24 55,9 28| 65,2 32 751 36) 81,3 36 81,3 36 81,3
40 67,2 44 76,4 48 86,9 52 93,9 52 93,9 52 93,9
125D 28| 63,9 32 73,8 36 84,4 36 86,0 36 86,0 36 86,0
44 73,1 48 83,2 52| 94,7 52| 102,4 52 102,4 52| 102,4]
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R1k CNA4.0x50 2-Row [sD: g8 | [c2a | [Header Table 58
Width of the timber = length of the dowels (mm)
80 100 120 140 160 180
Dowels |nails Fk nails Fk nails Fk nails Fk nails Fk nails Fk
35D 16 13,4 16 14,5 18 17,2 20 19,0 20, 19,0 20, 19,0
24 18,0 24 20,5 26 23,5 28 25,7 28 25,7 28 25,7
45D 20 19,8 22 23,1 24 26,7 24 27,0 24 27,0 24 27,0
28| 24,2 30 27,6 32 31,5 32 33,9 32 33,9 32 33,9
55D 22 25,1 26 30,6 28, 34,8 30 37,4 30 37,4 30 37,4
30, 30,4 34 34,6 36 39,5 38 42,7 38, 42,7 38 42,7
65D 26) 32,1 28 36,7 32 43,2] 34 46,2 34 46,2 34 46,2]
34 36,6 36 41,6 40 47,4 42 51,3 42 51,3 42 51,3
75D 30 39,2 32 44,5 36 51,7 38 55,1 38 55,1 38 55,1
38| 42,7 40 48,6 44 55,3 46 59,9 46 59,9 46 59,9
8SD 32 45,0 36 52,3 38 58,8 42 64,1 42 64,1 42 64,1
40 48,8 44 55,6 46 63,1 50 68,4 50 68,4 50 68,4
95D 36) 52,1 38 58,7 42 67,3 46 73,2 46 73,2 46 73,2
44 54,9 46 62,4 50 71,1 54 77,0 54 77,0 54 77,0
105D 38 58,0 42 66,5 46 75,9 50 82,2 50 82,2 50 82,2
46 61,1 50 69,5 54 79,0 58] 85,5 58 85,5 58| 85,5
115D 40 63,9 46 74,2 50 84,3 50 88,1 50 88,1 50 88,1
48 67,1 54 76,4 58 86,9 58 93,4 58 93,4 58 93,4
44 70,9 48 80,8 50 90,4 50 93,9 50 93,9 50 93,9
125D 52| 73,3 56 83,4 58 94,3 58] 100,2 58 100,2 58| 100, 2|
R1,k CNA4.0x60 2-Row SD: @8 C24 Header Table 59
Width of the timber = length of the dowels (mm)
80 100 120 140 160 180
Dowels |nails Fk nails Fk nails Fk nails Fk nails Fk nails Fk
35D 12 11,5 14 14,2 16 17,0 16 17,0 16, 17,0 16 17,0
20 18,0 22 20,7 24 23,7 24 25,1 24 25,1 24 25,1
45D 16 18,1 18 21,5 20 25,1 22| 27,4 22 27,4 22| 27,4
24 24,3 26 27,7 28| 31,6 30 34,1 30 34,1 30 34,1
55D 20 25,2 22 29,3 24 33,7 26 36,3 26 36,3 26 36,3
28 30,5 30 34,7 32 39,5 34 42,7 34 42,7 34 42,7|
65D 22| 30,9 26 37,3 28| 42,4 30 45,4 30 45,4 30 45,4
30 36,5 34 41,5 36 47,4 38 51,3 38 51,3 38 51,3
75D 26 38,3 28 43,7 32 51,2 34 54,7 34 54,7 34 54,7
34 42,7 36 48,6 40 55,2 42 59,7 42 59,7 42 59,7
8sD 28 44,2 32 51,8 34 58,3 36 62,1 36 62,1 36 62,1
36 48,8 40 55,5 42 63,1 44 68,3 44 68,3 44 68,3
95D 32| 51,7 34 58,3 38| 67,2 40 71,5 40 71,5 40 71,5
40 54,9 42 62,5 46 71,1 48 77,0 48 77,0 48 77,0
10SD 34 57,6 38 66,4 40 74,4 44 80,8 44 80,8 44 80,8
42 61,1 46 69,4 48 78,9 52| 85,5 52 85,5 52| 85,5
115D 36 63,6 40 73,0 44 83,2 48 90,2 48 90,2 48 90,2
44 67,1 48 76,4 52 86,9 56 94,0 56 94,0 56) 94,0
38| 69,6 42 79,6) 48 91,9 50 97,7 50 97,7 50 97,7
125D 46 73,2 50 83,3 56 94,8 58| 102,6 58 102,6 58| 102, 6|
R1,k CSAS5.0x50 2-Row SD: @8 C24 Header Table 60
Width of the timber = length of the dowels (mm)
80 100 120 140 160 180
Dowels |nails Fk nails Fk nails Fk nails Fk nails Fk nails Fk
35D 10 14,1 10| 15,0 10 15,9 10 15,9 10| 15,9 10 15,9
14 18,2 16, 20,5 16 23,7 18 25,1 18| 25,1 18 25,1
45D 10 17,0 10 18,3 12 22,3 12 22,3 12 22,3 12 22,3
16 24,3 18 27,7 20, 31,3 20| 34,1 20| 34,1 20, 34,1
55D 12 22,7 12 24,4 14 29,0 16 32,1 16 32,1 16 32,1
20 30,3 20, 34,6 22 39,4 24 42,3 24 42,3 24 42,3]
65D 14 28,6 16 33,5 18 38,7 18 38,9 18| 38,9 18 38,9
22 36,4 24 41,5 26 47,2 26 51,0 26 51,0 26) 51,0
75D 16 34,5 18 39,8 20 45,4 22 49,0 22 49,0 22 49,0
24 42,6 26 48,6 28| 55,3 30 59,9 30 59,9 30 59,9
8SD 18 40,4 20 46,1 24 55,1 26 59,1 26 59,1 26 59,1
26 48,8 28 55,5 32 63,0 34 68,1 34 68,1 34 68,1]
95D 20 46,3 24 55,3 26| 61,6 28| 65,7 28| 65,7 28| 65,7
28| 54,9 32 62,4 34 71,1 36 77,0 36 77,0 36) 77,0
105D 22, 52,1 26 61,5 30 71,3 32 75,8 32 75,8 32 75,8
30 61,0 34 69,3 38 78,8 40 85,3 40 85,3 40 85,3
115D 24 57,8 28 67,6 32 77,7 34 82,2 34 82,2 34 82,2
32 67,1 36 76,4 40 86,9 42 94,0 42 94,0 42 94,0
125D 26 63,5 30 73,5 36 87,3 38 92,2 38, 92,2 38 92,2
34 73,1 38 83,3 44 94,7 46 102,6 46 102,6 46 102,6)
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Rk CNA4.0x50 4-Row [sD:gs | [c24 [ [column Table 61
Width of the timber = length of the dowels (mm)
80 100 120 140 160 180
Dowels [nails Fk nails Fk nails Fk nails Fk nails Fk nails Fk
35D 8 8,3 8 9,4 12 12,4 12 12,4 12 12,4 12 12,4
24 18,0 24 20,5 28] 23,3 28| 25,7 28 25,7 28| 25,7
4sD 12 14,1 16 18,3 16 19,8 16 19,8 16, 19,8 16 19,8
28| 24,2 32 27,5 32 31,5 32 33,9 32 33,9 32 33,9
55D 16 20,6 16 22,8 20| 28,0 20, 28,0 20| 28,0 20 28,0
32 30,3 32 34,5 36) 39,5 36 42,3 36 42,3 36 42,3
65D 20 27,6 20, 30,4 24 36,6 28| 40,4 28 40,4] 28 40,4
36) 36,4 36 41,6 40 47,4 44 50,9 44 50,9 44 50,9
75D 20 32,0 24 38,4 28 45,3 28, 45,8 28 45,8 28 45,8]
36) 42,5 40 48,6 44 55,3 44 59,5 44 59,5 44 59,5
8sD 24 39,3 28| 46,4 32 54,1 32 55,0 32 55,0 32 55,0
40 48,8 44 55,6 48 63,1 48 68,1 48 68,1 48 68,1
9sD 28| 46,7 32 54,5 36 62,9 36) 64,2 36 64,2 36 64,2
44 54,9 48 62,4 52 71,0 52 76,8 52 76,8 52 76,8
10D 32 54,0 36 62,5 40 71,7 40 73,5 40 73,5 40 73,5
48 60,9 52 69,3 56) 78,8 56) 85,4 56 85,4 56) 85,4
115D 32 58,7 36 67,7 44 80,4 44 82,8 44 82,8 44 82,8
48 67,1 52 76,3 60| 86,8 60) 94,0 60 94,0 60| 94,0
58 36 66,0 40 75,7 44 86,1 44 88,3 44 88,3 44 88,3
125D 52| 73,3 56 83,4 60| 94,7 60| 101,3 60 101,3 60| 101, 3]
R1,k CNA4.0x60 4-Row SD: @8 C24 Column Table 62
Width of the timber = length of the dowels (mm)
80 100 120 140 160 180
Dowels [nails Fk nails Fk nails Fk nails Fk nails Fk nails Fk
35D 8 8,8 8 9,8 8| 10,5 12 13,4 12 13,4 12 13,4
20 18,0 24 20,5 24 23,7 28| 25,1 28 25,1 28 25,1
4D 8 12,3 12 16,5 12| 17,8 16 21,2 16| 21,2 16 21,2
24 24,3 28| 27,5 28 31,6 32 33,7 32 33,7 32 33,7
55D 12 18,8 16 24,0 16 26,0 20 29,9 20 29,9 20 29,9
28| 30,5 32 34,5 32| 39,5 36) 42,3 36 42,3 36) 42,3]
65D 16 25,9 20, 32,0 20 34,9 24 39,0 24 39,0 24 39,0
32 36,4 36 41,5 36) 47,4 40 50,9 40 50,9 40 50,9
75D 20 33,4 20, 36,8 24 44,0 24 44,2 24 44,2 24 44,2]
36 42,5 36 48,6 40 55,2 40 59,6 40 59,6 40 59,6
85D 20 37,8 24 45,1 28 53,0 28| 53,7 28 53,7 28 53,7
36) 48,8 40 55,5 44 63,0 44 68,3 44 68,3 44 68,3
9sD 24 45,4 28, 53,4 32 62,1 32 63,2 32 63,2 32 63,2
40 54,9 44 62,4 48 70,9 48 77,0 48 77,0 48 77,0
10D 28 53,1 28| 58,4 32 67,5 36 72,8 36 72,8 36 72,8
44 60,9 44 69,3 48 78,9 52 85,5 52 85,5 52, 85,5
115D 28| 57,6 32 66,7 36 76,6 40 82,4 40 82,4 40 82,4
44 67,1 48 76,4 52 86,9 56 94,0 56 94,0 56 94,0
125D 32 65,3 36 75,1 40 85,6 44 91,9 44 91,9 44 91,9
48 73,2 52 83,3 56| 94,8 60| 102,4 60 102,4 60| 102,4]
R1,k CSAS5.0x50 4-Row SD: @8 C24 Column Table 63
Width of the timber = length of the dowels (mm)
80 100 120 140 160 180
Dowels [nails Fk nails Fk nails Fk nails Fk nails Fk nails Fk
35D 8 11,5 8 12,4 8 13,1 8 13,1 8 13,1 8 13,1]
16 18,0 16, 20,5 16| 23,7 20, 25,1 20, 25,1 20 25,1
4sD 8 14,5 8 15,8 8 16,9 8 16,9 8 16,9 8 16,9
16 24,3 20, 27,5 20 31,3 20, 34,1 20 34,1 20 34,1
55D 8 17,8 8 19,3 8 20,1 8 20,1 8 20,1 8| 20,1
20 30,3 20, 34,6 24| 39,2 24 42,3 24 42,3 24 42,3]
65D 8 20,1 8 20,1 12 29,3 12 29,3 12 29,3 12 29,3
24 36,4 24 41,5 28 47,2 28| 50,9 28 50,9 28] 50,9
75D 8 20,1 12 30,1 12 30,1 16 38,9 16 38,9 16 38,9
24 42,6 28| 48,4 28 55,3 32 59,5 32 59,5 32 59,5
8sD 12 30,1 12 30,1 16 40,2 20, 48,7 20, 48,7 20 48,7|
28| 48,7 28 55,5 32 63,0 36 68,1 36 68,1 36 68,1
9sD 12 30,1 16 40,2 20| 50,2 20, 50,2 20| 50,2 20 50,2
28| 54,9 32 62,4 36) 70,9 36 77,0 36 77,0 36 77,0
10SD 16 40,2 20, 50,2 24 60,2 24 60,2 24 60,2 24 60,2
32 60,9 36 69,3 40 78,8 40 85,3 40 85,3 40 85,3
115D 16 40,2 20, 50,2 24 60,2 28 70,2 28 70,2 28 70,2
32 67,1 36 76,4 40 86,9 44 93,9 44 93,9 44 93,9
58 20 50,2 24 60,2 28 70,3 32 80,1 32 80,1 32 80,1
125D 36) 73,1 40 83,2 44 94,7 48 102,4 48 102,4 48 102, 4]
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Rk CNA4.0x50 2-Row [sD:gs | [c24 [ [column Table 64
Width of the timber = length of the dowels (mm)
80 100 120 140 160 180
Dowels [nails Fk nails Fk nails Fk nails Fk nails Fk nails Fk
35D 10 11,6 10 12,5 12 15,5 12 15,5 12 15,5 12 15,5]
18 18,0 18| 20,7 20| 23,7 20, 25,2 20 25,2 20| 25,2
4sD 12 16,7 14 20,2 16 24,0 16 24,0 16, 24,0 16 24,0
20, 24,4 22 27,8 24 31,5 24 33,8 24 33,8 24 33,8
55D 16 24,2 18 28,4 20| 32,8 20, 33,1 20| 33,1 20 33,1
24 30,3 26 34,5 28 39,2 28| 42,6 28 42,6 28 42,6
65D 18 29,8 20, 34,5 22 39,4 22, 39,7 22 39,7 22 39,7
26) 36,6 28| 41,7 30 47,3 30 49,8 30 49,8 30 49,8]
75D 20 35,5 22 40,6 22, 43,6 22 43,7 22 43,7 22, 43,7]
28| 42,6 30 48,3 30 52,8 30, 54,3 30 54,3 30 54,3
8sD 22, 41,2 22 44,4 22, 47,2 22 47,2 22 47,2 22, 47,2
30 48,5 30 53,2 30 57,3 30, 58,4 30 58,4 30 58,4
9sD 22| 44,7 22 47,7 22| 48,8 22 48,8 22 48,8 22| 48,8]
30 52,9 30 57,4 30 61,5 30 62,1 30 62,1 30 62,1
10D 22| 47,7 22 48,8 22 48,8 22 48,8 22 48,8 22 48,8]
30 56,9 30 61,3 30 64,9 30 65,2 30 65,2 30 65,2
115D 22, 48,8 22 48,8 22, 48,8 22 48,8 22 48,8 22, 48,8]
30 60,5 30 64,6 30 66,5 30, 66,5 30 66,5 30 66,5
58 22, 48,8 22 48,8 22, 48,8 22 48,8 22 48,8 22, 48,8]
125D 30, 63,8 30 66,5 30 66,5 30, 66,5 30 66,5 30 66,5
R1,k CNA4.0x60 2-Row SD: @8 C24 Column Table 65
Width of the timber = length of the dowels (mm)
80 100 120 140 160 180
Dowels [nails Fk nails Fk nails Fk nails Fk nails Fk nails Fk
35D 8 10,6 8 11,5 10| 14,5 10 14,5 10| 14,5 10 14,5
16 18,0 16) 20,6 18 23,7 18 25,1 18| 25,1 18 25,1
4D 10| 15,7| 12 19,4] 14] 23,3 14 23,3 14 23,3 14 23,3
18 24,4 20| 27,7 22| 31,3 22| 34,0 22 34,0 22| 34,0
55D 14 23,6 14 25,4 16 29,9 18 32,7 18 32,7 18 32,7
22| 30,3 22 34,5 24 39,3 26| 42,8 26 42,8 26, 42,8]
65D 16 29,3 18 34,1 20 39,2 22| 42,4 22 42,4 22| 42,4
24 36,4 26 41,5 28 47,4 30, 50,9 30 50,9 30 50,9
75D 18 351 20, 40,4 22| 45,9 22 46,2 22 46,2 22| 46,2]
26) 42,7 28| 48,6 30 55,0 30 57,6 30 57,6 30 57,6
85D 20 41,0 22 46,6 22, 49,5 22 49,6 22 49,6 22 49,6
28| 48,8 30 55,3 30 60,2 30, 61,8 30 61,8 30 61,8
9sD 22| 46,8 22 49,9 22, 51,9 22 51,9 22 51,9 22, 51,9
30 54,8 30 60,1 30 64,5 30, 65,5 30 65,5 30 65,5
10D 22| 49,9 22 52,0 22, 52,0 22| 52,0 22 52,0 22, 52,0
30 59,3 30 64,1 30 68,1 30, 68,7 30 68,7 30 68,7
115D 22| 51,9 22 52,0 22| 52,0 22 52,0 22 52,0 22| 52,0
30 63,1 30 67,6 30 70,6 30 70,7 30 70,7 30 70,7
125D 22 52,0 22 52,0 22, 52,0 22 52,0 22 52,0 22, 52,0
30, 66,5 30 70,2 30 70,9 30, 70,9 30 70,9 30 70,9
R1,k CSAS5.0x50 2-Row SD: @8 C24 Column Table 66
Width of the timber = length of the dowels (mm)
80 100 120 140 160 180
Dowels [nails Fk nails Fk nails Fk nails Fk nails Fk nails Fk
35D 4 8,3 4 9,0 6 12,4 6) 12,4 6 12,4 6) 12,4
12 18,0 12 20,5 14] 23,3 14 25,1 14 25,1 14 25,1
4sD 6) 13,5 6 14,3 8 18,4 8 18,4 8 18,4 8 18,4
14 24,1 14 27,7 16| 31,3 16 33,7 16, 33,7 16 33,7
55D 8 18,9 10 23,4 10| 24,2 12 28,2 12 28,2 12 28,2
16 30,3 18| 34,5 18 39,2 20 42,3 20 42,3 20 42,3]
65D 10 24,3 12 29,1 14 34,1 16 38,2 16, 38,2 16 38,2
18 36,4 20| 41,5 22| 47,2 24 50,9 24 50,9 24 50,9
75D 12 29,6 14 34,6 16 39,7 18 44,1 18 44,1 18 44,1
20 42,5 22 48,5 24 55,1 26 59,9 26 59,9 26 59,9
8sD 14 34,9 18 44,3 20 49,6 22| 54,1 22 54,1 22| 54,1
22 48,8 26) 55,4 28 63,0 30 68,1 30 68,1 30 68,1
9sD 16 40,1 20| 49,8 22| 55,0 22 55,1 22 55,1 22| 55,1
24 54,9 28| 62,4 30 71,0 30 72,8 30 72,8 30 72,8
10SD 20 49,7 22 55,1 22 55,2 22 55,2 22 55,2 22 55,2
28| 60,9 30 69,3 30 73,7 30 74,2 30 74,2 30 74,2
115D 22, 55,0 22 55,2 22 55,2 22 55,2 22 55,2 22, 55,2
30, 67,0 30 73,2 30 74,9 30, 75,1 30 75,1 30 75,1
58 22| 55,2 22 55,2 22, 55,2 22| 55,2 22 55,2 22| 55,2
125D 30, 72,2 30 74,7 30 75,3 30, 75,3 30 75,3 30 75,3




Page 62 of 113 of European Technical Assessment no. ETA-07/0245, issued on 2016-08-10

RLk CNA4.0x50 4-Row [sD:gs | CLT [ [column Table 67
Width of the timber = length of the dowels (mm)
80 100 120 140 160 180
Dowels |nails Fk nails Fk nails Fk nails Fk nails Fk nails Fk
35D 8| 7,0 8 7,7 12 10,8 12 11,3 12 11,3 12 11,3
24 18,0 24 20,5 28 23,3 28| 25,7 28| 25,7 28 25,7
4D 12 12,2 16 16,3 16 17,5 16 18,3 16 18,3 16 18,3
28 24,1 32 27,5 32 31,4 32 33,8 32 33,8 32 33,8
55D 16 18,4 16 19,9 20 25,0 20 26,1 20, 26,1 20 26,1
32 30,3 32 34,5 36 39,5 36 42,3 36 42,3 36 42,3
65D 20 25,2 20, 27,2 24 33,1 28| 38,7 28| 38,7 28| 38,7
36) 36,4 36) 41,5 40 47,4 44 50,9 44 50,9 44 50,9
75D 24 32,4 24 34,9 28 41,6 32 47,7 32 47,7 32 47,7
40 42,5 40 48,6 44 55,3 48 59,5 48 59,5 48 59,5
3D 24 36,2 28| 42,9 32| 50,3 36) 56,9 36) 56,9 36) 56,9
40 48,8 44 55,6 48 63,1 52| 68,1 52 68,1 52, 68,1
asD 28 43,7 32 51,1 36 59,2 36 61,9 36 61,9 36 61,9
44 54,9 48 62,4 52| 70,9 52| 76,7 52 76,7 52| 76,7
105D 32 51,3 36 59,3 40 68,1 40 71,2 40 71,2 40 71,2
48 60,9 52 69,3 56 78,8 56) 85,3 56 85,3 56) 85,3
115D 32 55,4 36) 63,8 44 77,0 44 80,6 44 80,6 44 80,6
48 67,0 52 76,3 60 86,8 60 94,0 60, 94,0 60 94,0
125D 36 63,0 40 72,1 44 81,9 44 85,6 44 85,6 44 85,6
52| 73,3 56| 83,4 60| 94,7 60| 100,9 60| 100,9 60 100,9]
R1,k CNA4.0x60 4-Row SD: @8 CLT Column Table 68
Width of the timber = length of the dowels (mm)
80 100 120 140 160 180
Dowels |nails Fk nails Fk nails Fk nails Fk nails Fk nails Fk
35D 8 7,5 8 81 8 8,9 12 12,3 12 12,3 12 12,3
24 18,0 24 20,5 24 23,7 28| 25,1 28| 25,1 28| 25,1]
4D 8 10,6 12 14,2 12| 15,4 16 19,8 16 19,8 16 19,8
24 24,3 28| 27,5 28 31,5 32 33,7 32 33,7 32 33,7
55D 12 16,4 16 21,3 16 23,0 20 28,2 20, 28,2 20 28,2,
28 30,5 32 34,5 32 39,5 36 42,3 36 42,3 36 42,3
65D 16 23,3 20, 29,1 20 31,3 24 37,2 24 37,2 24 37,2
32 36,4 36 41,5 36 47,4 40 50,9 40 50,9 40 50,9
75D 20 30,7 20, 33,2 24 40,1 24 41,9 24 41,9 24 41,9
36 42,5 36 48,6 40 55,1 40 59,5 40 59,5 40 59,5
8SD 20 34,5 24 41,5 28 49,1 28 51,3 28| 51,3 28 51,3
36) 48,8 40 55,5 44 63,0 44 68,2 44 68,2 44 68,2
9sD 24 42,3 28| 49,9 32 58,3 32 60,9 32 60,9 32 60,9
40 54,8 44 62,4 48 70,9 48 76,9 48 76,9 48 76,9
10D 28| 50,2 28| 54,2 32| 62,9 36) 70,5 36) 70,5 36) 70,5
44 60,9 44 69,3 48 78,8 52| 85,5 52 85,5 52, 85,5
115D 28 54,2 32 62,8 36 72,2 40 80,1 40 80,1 40 80,1
44 67,1 48 76,4 52| 86,9 56) 94,0 56) 94,0 56) 94,0
125D 32 62,1 36 71,4 40 81,4 44 89,8 44 89,8 44 89,8
48 73,1 52 83,2 56 94,8 60| 102,4 60| 102,4 60 102,4]
R1,k CSAS5.0x50 4-Row SD: @8 CLT Column Table 69
Width of the timber = length of the dowels (mm)
80 100 120 140 160 180
Dowels |nails Fk nails Fk nails Fk nails Fk nails Fk nails Fk
35D 8 10,5 8 11,1 8 11,8 8 12,2 8 12,2 8 12,2,
16 18,0 16 20,5 16 23,7 20 25,1 20, 25,1 20 25,1
4D 8| 13,0 8 13,9 8| 14,9 8| 15,5 8 15,5 8| 15,5
16) 24,2 20 27,5 20 31,3] 20 34,1 20 34,1 20 34,1
55D 8 15,7 8 17,8 8 19,8 8| 19,8 8 19,8 8| 19,8
20 30,3 20, 34,5 24 39,2 24 42,3 24 42,3 24 42,3
65D 8 20,1 8 20,1 12| 26,9 12| 27,8 12 27,8 12| 27,8]
24 36,4 24 41,5 28 47,2 28| 50,9 28| 50,9 28 50,9
75D 8 20,1 12 30,1 12 30,1 16 37,4 16 37,4 16 37,4
24 42,5 28| 48,4 28| 55,3 32| 59,5 32 59,5 32 59,5
3D 12 30,1 12 30,1 16 40,2 20 47,2 20, 47,2 20 47,2
28 48,7 28| 55,5 32 63,0 36) 68,1 36 68,1 36 68,1
95D 12 30,1 16 40,2 20 50,2 20 50,2 20| 50,2 20 50,2
28 54,9 32 62,4 36 70,9 36 77,0 36 77,0 36 77,0
105D 16 40,2 20 50,2 24 59,1 24 59,4 24 59,4 24 59,4
32 60,9 36) 69,3 40 78,8 40 85,3 40 85,3 40 85,3
115D 16) 40,2 20, 50,2 24 60,2 28| 69,3 28| 69,3 28, 69,3
32 67,0 36 76,4 40 86,9 44 93,9 44 93,9 44 93,9
20 50,2 24 60,2 28] 70,3 32| 79,3 32 79,3 32| 79,3
125D 36) 73,1 40 83,2 44 94,7 43 102,4 48 102,4] 43 102,4
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RLk CNA4.0x50 4-Row [sD:g10 | [c24 | [Header Table 70
Width of the timber = length of the dowels (mm)
80 100 120 140 160 180
Dowels |nails Fk nails Fk nails Fk nails Fk nails Fk nails Fk
35D 24 17,4 24 18,6 28 22,6 28 24,1 32 27,3 32 27,3
40 24,7 40 27,3 44 30,3 44 33,8 48 37,3 48 37,4
4D 28 24,7 32 29,1 32 31,2 36 36,4 40 40,4 40 40,4
44 33,0 48 36,4 48 40,5 52 45,0 56 49,8 56 49,9
55D 32 32,5 36 37,6 40 43,3 44 49,4 48 54,3 48 54,3
48 41,3 52 45,5 56 50,6 60 56,3 64 62,3 64 62,5
65D 40 43,3 40 46,6 44 53,0] 48 59,9 52 65,4 52 65,4
56 49,6 56 54,6 60 60,8 64 67,6 68 74,8 68 75,1
75D 44 51,7 48 58,1 52 65,4 56 73,3 60 80,0 60 80,0]
60 57,9 64 63,7 68 70,9 72 78,8 76 87,2 76 87,5
8sD 48 60,2 52 67,3 56 75,5 60 84,2 64 91,6 64 91,6}
64 66,2 68 72,9 72 81,0 76 90,1] 80 99,8 80 100,1
asD 52 68,9 56 76,7 60 85,6 68 97,4 72 106,3 72 106,3
68 74,5 72 82,0 76 91,2 84 101,4 88 112,2 88 112,6
10D 56 77,5 60 86,0 64 95,8 72 108,5 76 118,2 76 118,2
72 82,7 76 91,1 80 101,3 88 112,6 92 124,7 92 125,2
115D 60 86,2 64 95,4 68 106,1 76 119,6 80 130,2 84 132,6
76 91,0 80 100,2 84 111,4 92 123,9 96 137,1 100 137,6
125D 64 94,9 68, 104,8 76 118,1 80 130,7 88 144,6 88 144,6
80 99,3 84 109,3 92 121,6 96 135,2 104 149,6 104 150,2
R1,k CNA4.0x60 4-Row SD: #10 C24 Header Table 71
Width of the timber = length of the dowels (mm)
80 100 120 140 160 180
Dowels |nails Fk nails Fk nails Fk nails Fk nails Fk nails Fk
35D 20 16,4 20 17,6 24 21,8 24 23,2 28 26,7 28 26,7]
36 24,7 36 27,3 40 30,3 40 33,7 44 37,3 44 37,4
4D 24 23,9 28| 28,6 28 30,7 32 36,1 32 36,8 32 36,8
40 33,0 44 36,4 44 40,5 48 45,0 48 49,8 48 50,0]
55D 28 32,0 32 37,4 32 40,3 36 46,5 40 51,3 40 51,3
44 41,4 48 45,5 48 50,6 52 56,3 56 62,3 56 62,5
65D 32 40,5 36 46,5 40 53,3 44 60,5) 48 66,4 48 66,4
48 49,6 52 54,6 56 60,7 60 67,5 64 74,8 64 75,0]
75D 36 49,2 40 55,9 44 63,5 48 71,5 52 78,0 52 78,0]
52 57,9 56 63,8 60 70,9 64 78,8 68 87,2 68 87,5
8sD 40 58,1 44 65,5 48 73,8 52 82,7 56 90,0 56 90,0]
56 66,1 60 72,9 64 81,1 68 90,1 72 99,7 72 100,1
9sD 44 67,0 48 75,1 52 84,2 60 96,5 64 105,3 64 105,3
60 74,4 64 82,0 68 91,2 76 101,4 80 112,2 80 112,6
10D 48 76,0 52 84,7 56 94,6 64 107,7 68 117,4 68 117,4
64 82,7 68| 91,1 72 101,3 80 112,6 84 124,7 84 125,2
115D 52 84,9 56) 94,3 60 105,1 68 119,0 72 129,5 72 129,5
68 91,0 72 100,2 76 111,4 84 123,9 88 137,2 88 137,7
125D 56 93,8 60 103,9 68 117,6 72 130,3 76 141,7 80 144,5
72 99,3 76 109,3 84 121,6 88 135,2 92 149,6 96 150,1
R1,k CSA5.0x50 4-Row SD: #10 C24 Header Table 72
Width of the timber = length of the dowels (mm)
80 100 120 140 160 180
Dowels |nails Fk nails Fk nails Fk nails Fk nails Fk nails Fk
35D 20 23,9 20 25,2 20 26,7 20 28,2 20 28,7 20 28,7]
24 24,7 24 27,3 24 30,4 28 33,7 28 37,3 28 37,4
45D 20 28,4 20 30,0 20, 31,9 20 33,9 20 34,3 20 34,3
28 33,0 28 36,4 32 40,5 32 45,0 36 49,8 36 49,9
55D 20 33,0 20 35,2 20 37,7 20 40,2 24 45,8 24 45,8
32 41,3 32 45,5 36 50,6 36 56,3 40 62,3 40 62,5
65D 20 38,0 20 40,7 24 48,3 24 51,4 28 57,6 28 57,6]
32 49,6 36 54,6 40 60,7 40 67,6 44 74,8 44 75,0]
75D 20 43,1 24 50,7 28 59,1 28 62,8 32 69,5 32 69,5
36 57,9 40 63,7 44 70,9 44 78,9 48 87,2 48 87,5
8sD 24 52,7 28| 60,9 28| 64,9 32 74,1 36 81,4 36 81,4
40 66,1 44 72,9 44 81,0 48 90,1] 52 99,7 52 100,1
9sD 28 62,3 32 71,0 32 75,5 36 85,4 40 93,2 40 93,2
44 74,4 48 82,0 48 91,2 52 101,4 56 112,2 56 112,6
10D 32 71,9 32 76,2 36 86,2 40 96,5) 48 111,0 48 111,0
48 82,7 48 91,1 52 101,3 56 112,6 64 124,7 64 125,1
115D 32 76,7 36) 86,3 40 96,8 44 107,5 52 122,7 52 122,7
48 91,0 52 100,2 56 111,5 60 123,9 68 137,1 68 137,6
125D 36 86,3 40 96,4 44 107,3 52 124,4 56 134,3 56 134,3
52 99,3 56 109,3 60 121,6 68 135,2 72 149,6 72 150,1
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Rk CNA4.0x50 2-Row [sD: g10 | [c24 [ [Header Table 73
Width of the timber = length of the dowels (mm)
80 100 120 140 160 180
Dowels [nails Fk nails Fk nails Fk nails Fk nails Fk nails Fk
35D 20 19,6 22 22,5 22, 23,9 24 27,3 26 29,9 26 29,9
28| 24,7 30 27,3 30 30,4] 32| 33,8 34 37,4 34] 37,5
4sD 24 27,6 26) 31,1 28 35,1 30 39,3 32 42,6 32 42,6
32 33,1 34 36,4 36) 40,5 38 45,1 40 49,9 40 50,0
55D 28| 36,0 30 40,2 32 44,9 36) 51,7 38 55,8 38 55,8
36 41,4 38 45,6 40 50,6 44 56,3 46 62,4 46 62,6
65D 32 44,7 34 49,5 38 56,6 40 62,4 44 69,3 44 69,3
40 49,6 42 54,6 46 60,7 48 67,6 52 74,8 52 75,1
75D 36 53,5 38, 58,9 42 66,7 46 75,0 48 80,7 50 82,8
44 57,9 46 63,7 50 70,9 54 78,8 56 87,2 58] 87,5
8sD 40 62,3 44 69,9 46 76,9 50 85,9 50 90,1 50 90,1
48 66,2 52 72,9 54 81,1 58 90,1 58 97,9 58 97,9
9sD 44 71,1 46 77,8 50 87,0 50 93,5 50 97,1 50 97,1
52 74,4 54 82,0 58 91,2 58 99,7 58 105,9 58 105,9
10D 48 79,9 50 87,3 50 94,1 50, 100,6 50 103,6 50 103, 6]
56) 82,7 58 91,1 58 99,8 58| 107,9 58 113,1 58 113,1]
115D 50 87,4 50 93,8 50 100,7 50 107,0 50 109,0 50 109,0]
58| 91,0 58 99,0 58 107,4 58| 115,4 58 119,8 58] 119,8
58 50 93,4 50 100,0 50 106,7 50 110,8 50 110,8 50 110,8
125D 58| 98,3 58 106,1 58] 114,5 58 122,2 58 125,5 58| 125,5]
R1,k CNA4.0x60 2-Row SD: ¢10 C24 Header Table 74
Width of the timber = length of the dowels (mm)
80 100 120 140 160 180
Dowels [nails Fk nails Fk nails Fk nails Fk nails Fk nails Fk
35D 16 17,7 18 20,7 20| 24,1 22 27,7 22 28,2 24 30,7
24 24,8 26) 27,3 28 30,3 30 33,7 30 37,3 32 37,4
4D 20 26,0 22 29,7 24 33,8 26 38,1 28 41,4 28 41,4
28| 33,0 30 36,4 32 40,5 34 45,1 36 49,9 36) 50,0
55D 24 34,8 26 39,1 28 43,9 32 51,1 34 55,3 34 55,3
32| 41,3 34 45,5 36) 50,6 40 56,3 42 62,3 42 62,6
65D 28| 43,8 30, 48,7 34 56,2 36 62,1 40 69,2 40 69,2
36 49,6 38 54,6 42 60,7 44 67,6 48 74,8 48 75,0
75D 32 52,9 34 58,4 38 66,5 40 73,2 44 81,0 44 81,0
40 57,9 42 63,8 46 70,9 48 78,8 52 87,3 52 87,6
85D 36 62,0 38, 68,1 42 76,9 46 86,2 48 92,7 48 92,7
44 66,1 46 72,9 50 81,0 54 90,1 56 99,7 56) 100,0]
9sD 38 69,4 42 77,9 46 87,3 50 97,4 50 102,1 50 102, 1]
46 74,4 50 82,0 54] 91,2 58| 101, 4 58 110,7 58] 110,7|
10D 42 78,6 46 87,5 50 97,7 50 104,7 50 108,6 50 108, 6]
50 82,7 54 91,1 58 101,3 58 111,4 58 118,6 58 118,6)
115D 46 87,6 48 95,6 50 104,5 50 111,3 50 114,2 50 114,2]
54 91,0 56 100,2 58 110,6 58 119,6 58 125,4 58 125,4
125D 48 95,1 50 103,6 50 110,8 50, 116,6 50 117,9 50 117,9
56) 99,3 58 108,9 58] 118,3 58| 126,9 58 131,3 58] 131, 3]
R1,k CSAS5.0x50 2-Row SD: @10 C24 Header Table 75
Width of the timber = length of the dowels (mm)
80 100 120 140 160 180
Dowels [nails Fk nails Fk nails Fk nails Fk nails Fk nails Fk
35D 10 16,5 10 17,4 12 21,4 12 22,4 14 25,8 14 25,8
16 24,7 18| 27,3 20 30,3 20, 33,7 22 37,3 22, 37,4
4sD 12 23,0 14 27,3 16 31,9 16 33,4 18 37,1 18 37,1
20, 33,0 22 36,4 24 40,5 24 45,1 26 49,8 26 50,0
55D 16 32,7 16 34,3 18 39,3 20, 44,5 24 52,3 24 52,3
24 41,3 24 45,5 26| 50,7 28| 56,3 32 62,3 32 62,5
65D 18 39,5 20, 44,6 22 50,0 24 55,6 28 63,8 28 63,8
26 49,6 28| 54,6 30 60,8 32 67,5 36 74,8 36) 75,0
75D 22 49,4 24 54,9 26 60,7 30 70,1 32 75,1 32 75,1
30, 57,9 32 63,7 34 70,9 38 78,8 40 87,2 40 87,5
8sD 24 56,1 28| 65,1 30 71,3 34 81,1 36 86,3 36 86,3
32 66,2 36 72,9 38 81,0 42 90,1 44 99,7 44 100,0]
9sD 28| 66,0 30, 72,0 34] 81,8 38| 92,0 42 101,4 42 101, 4]
36 74,4 38 82,0 42 91,2 46 101,4 50 112,2 50 112,6)
10SD 30 72,4 34 82,1 38 92,3 42 102,7 46 112,3] 46 112,3
38| 82,7 42 91,1 46 101,3 50 112,6 54 124,7 54] 125,1]
115D 34 82,3 38 92,2 42 102,7 46 113,4 50 123,2 50 123,2]
42 91,0 46 100,2 50 111,4 54 123,9 58 137,1 58 137,4
125D 36 88,5 40 98,7 46 113,1 50 123,9 50 125,0 50 125,0]
44 99,3 48 109,3 54] 121,6 58 135,2 58 142,1 58] 142,1]
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R1k CNA4.0x50 4-Row [sp: g10 | [c24 | [column Table 76
Width of the timber = length of the dowels (mm)
80 100 120 140 160 180
Dowels [nails Fk nails Fk nails Fk nails Fk nails Fk nails Fk
35D 12 13,1 16 17,2 16 18,5 16| 19,7 20 23,5 20 23,5
28 24,7 32 27,3 32 30,3 32 33,8 36 37,3 36 37,4
45D 16 20,7 20 25,6 20 27,6 24 33,3 24 33,7 24 33,7
32 33,1 36 36,4 36 40,5 40 45,0 40 49,9 40 50,0}
55D 20 29,0 24 34,7 24 37,3 28 43,9 32 49,0 32 49,0]
36 41,4 40 45,5 40 50,6 44 56,3 48 62,3 48 62,5
65D 24 37,7 28 44,1 32 51,2 32 54,7 36 60,3 36 60,3
40 49,6 44 54,6 48 60,7 48 67,6 52 74,8 52 75,1
75D 28 46,6 32 53,7 36 61,4 40 69,6 40 71,8 44 76,3
44 57,9 48 63,7 52 70,9 56 78,8 56 87,2 60 87,5
8sD 32 55,7 36 63,3 40 71,7 44 80,6 44 83,3 44 83,3
48 66,2 52 72,9 56 81,0 60 90,1 60 99,2 60 99,3
9sD 36 64,8 40 72,9 44 82,0 44 87,7 44 89,9 44 89,9
52 74,4 56 82,0 60 91,2 60 100,7 60 107,8 60 107,8
10SD 40 73,8 44 82,6 44 88,6 44 94,1 44 95,6 44 95,6
56 82,7 60 91,1 60 100,7 60 109,4 60 115,3 60 115,3
115D 44 82,9 44 88,6 44 94,4 44 97,5 44 97,5 44 97,5
60 91,0 60 99,8 60 108,8 60 117,2 60 122,2 60 122,2
44 88,5 44 94,1 44 97,5 44 97,5 44 97,5 44 97,5
125D 60 99,0 60 107,3 60 116,1 60 124,3 60 128,3 60 128,3)
R1,k CNA4.0x60 4-Row SD: @10 C24 Column Table 77
Width of the timber = length of the dowels (mm)
80 100 120 140 160 180
Dowels [nails Fk nails Fk nails Fk nails Fk nails Fk nails Fk
35D 8 11,2 12 15,1 12 16,4 16) 21,3 16) 21,3 16, 21,3
24 24,8 28 27,3 28 30,3 32 33,7 32 37,3 32 37,4
45D 12 18,7 16 23,7 16 25,6 20, 31,5 20, 31,7 20, 31,7
28 33,0 32 36,4 32 40,5 36 45,0 36 49,8 36 50,0]
55D 16 27,1 20 33,0 20 35,5 24 42,3 28 47,7 28 47,7
32 41,3 36 45,5 36 50,6 40 56,3 44 62,3 44 62,5
65D 20 36,0 24 42,6 28 50,0 28 53,4 32 59,2 32 59,2
36 49,6 40 54,6 44 60,7 44 67,6 48 74,8 48 75,0]
75D 24 45,2 28 52,5 32 60,5 32 64,6 36 70,9 36 70,9
40 57,9 44 63,7 48 70,9 48 78,8 52 87,3 52 87,6)
8sD 28 54,5 32 62,4 36 71,1 40 80,2 40 82,7 40 82,7
44 66,1 48 72,9 52 81,0 56 90,1 56 99,7 56 100,0
9sD 32 63,8 36 72,3 40 81,6 44 91,4 44 94,3 44 94,3
48 74,4 52 82,0 56 91,2 60 101,4 60 111,9 60 112,1]
10SD 36 73,2 40 82,1 44 92,1 44 97,9 44 100,1 44 100,1]
52 82,7 56 91,1 60 101,3 60 112,3 60 120,7 60 120,7
115D 40 82,5 40 87,9 44 98,2 44 103,0 44 103,9 44 103,9]
56 91,0 56 100,2 60 111,3 60 121,2 60 127,9 60 127,9
125D 40 87,8 44 97,7 44 103,0 44 104,0 44 104,0 44 104,0]
56 99,3 60 109,3 60 119,7 60 128,9 60 134,2 60 134,2)
R1,k CSAS5.0x50 4-Row SD: @10 C24 Column Table 78
Width of the timber = length of the dowels (mm)
80 100 120 140 160 180
Dowels [nails Fk nails Fk nails Fk nails Fk nails Fk nails Fk
35D 8 13,7 8 14,7 8 15,7 8 16,6 8 16,6 8 16,6
16 24,7 20 27,3 20 30,3 20 33,7 24 37,3 24 37,4
4D 8 17,6 8 18,8 8 19,8 8 20,1 12 26,9 12 26,9
20 33,0 24 36,4 24 40,5 24 45,1 28 49,8 28 49,9
55D 8 20,1 8 20,1 12 29,5 12 30,1 16 37,7 16 37,7
24 41,3 24 45,5 28| 50,6 28| 56,3 32 62,3 32 62,5
65D 12 29,9 12 30,1 16 39,6 16| 40,2 20 48,6 20 48,6]
28 49,6 28 54,6 32 60,7 32 67,5 36 74,8 36 75,0]
75D 16 39,4 16 40,2 20 49,7 24 59,0 24 59,3 24 59,3
32 57,9 32 63,7 36 70,9 40 78,8 40 87,2 40 87,5
8sD 16 40,2 20 50,2 24 59,9 28 69,6 28 69,8 28 69,8
32 66,2 36 72,9 40 81,0 44 90,1 44 99,7 44 100,0f
95D 20 50,2 24 60,2 28 70,0 32 79,9 36 89,0 36 89,0]
36 74,4 40 82,0 44 91,2 48 101,4 52 112,2 52 112,6
10D 24 60,2 28 70,2 32 80,2 36 90,2 40 99,6 40 99,6
40 82,7 44 91,1 48 101,3 52 112,6 56 124,7 56 125,1]
115D 28 70,3 32 80,2 36 90,3 40 100,4 44 110,0 44 110,0]
44 91,0 48 100,2 52 111,4 56 123,9 60 137,1 60 137,6
125D 28 70,3 32 80,3 40 100,4 44 110,4] 44 110,4] 44 110,4]
44 99,3 48 109,3 56 121,6 60 135,2 60 145,9 60 145,9
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RLk CNA4.0x50 2-Row [sD: @10 | c24 [ [column Table 79
Width of the timber = length of the dowels (mm)
80 100 120 140 160 180
Dowels |nails Fk nails Fk nails Fk nails Fk nails Fk nails Fk
35D 12 16,1 14 19,4 16 23,0 16 24,2 18 27,2 18| 27,2
20 24,8 22 27,3 24 30,3 24 33,8 26 37,4 26 37,5
45D 16, 24,7 18, 28,6 20 32,8 22 37,2 22 37,8 22 37,8
24 33,1 26 36,4 28| 40,5 30 45,0 30 49,2 30 49,2
55D 20 33,7 22 38,1 22| 40,2 22 42,3 22 42,6 22 42,6
28 41,3 30 45,5 30, 49,9 30 53,0 30 54,7 30 54,7
65D 22 40,3 22 42,5 22 44,8 22 46,9 22 47,0 22 47,0
30 49,2 30 52,4 30 55,5 30 58,3 30 59,4 30 59,4
75D 22 44,4 22 46,6 22| 48,4 22 48,8 22 48,8 22 48,8]
30 54,3 30 57,3 30 60,3 30 63,0 30 63,6 30 63,6]
8sD 22 47,9 22 48,8 22| 48,8 22 48,8 22 48,8 22 48,8]
30 58,7 30 61,6 30 64,3 30 66,2 30 66,3 30 66,3
9sD 22 48,8 22 48,8 22 48,8 22 48,8 22 48,8 22 48,8]
30 62,6 30 65,1 30 66,5 30 66,5 30 66,5 30 66,5
105D 22 48,8 22 48,8 22| 48,8 22 48,8 22 48,8 22 48,8]
30 65,7 30 66,5 30 66,5 30 66,5 30 66,5 30 66,5
115D 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
125D 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
R1k CNA4.0x60 2-Row SD: 310 C24 Column Table 80
Width of the timber = length of the dowels (mm)
80 100 120 140 160 180
Dowels |nails Fk nails Fk nails Fk nails Fk nails Fk nails Fk
35D 10| 15,1 12 18,5 14 22,3 14 23,5 16 26,6 16) 26, 6|
18| 24,8 20 27,3 22| 30,3 22 33,8 24 37,3 24 37,4
4D 14 24,0 16 28,1 18 32,5 20 37,1 20 37,6 22 40,9
22 33,0 24 36,4 26) 40,5 28 45,0 28 49,8 30 49,9
55D 18| 33,3 20 37,9 22 42,9 22 44,9 22 45,5 22 45,5]
26 41,3 28 45,5 30 50,6 30 55,9 30 58,7 30 58,7
65D 20 40,1 22 45,0 22| 47,3 22 49,4 22 49,6 22 49,6
28 49,6 30 54,6 30 58,7 30 61,9 30 63,3 30 63,3
75D 22 46,8 22 49,0 22, 51,0 22 52,0 22 52,0 22 52,0]
30 57,1 30 60,5 30 63,7 30 66,5 30 67,3 30 67,3
3sD 22 50,2 22 51,8 22| 52,0 22 52,0 22 52,0 22 52,0]
30 61,9 30 64,9 30 67,7 30 69,9 30 70,2 30 70,2
asD 22 52,0 22 52,0 22 52,0 22 52,0 22 52,0 22 52,0
30 65,8 30 68,5 30 70,5 30 70,9 30 70,9 30 70,9
105D 22 52,0 22 52,0 22 52,0 22 52,0 22 52,0 22 52,0
30 69,0 30 70,8 30 70,9 30 70,9 30 70,9 30 70,9
115D 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
129D 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
R1,k CSA5.0x50 2-Row SD: 310 C24 Column Table 81
Width of the timber = length of the dowels (mm)
80 100 120 140 160 180
Dowels |nails Fk nails Fk nails Fk nails Fk nails Fk nails Fk
35D 6 12,9 6 13,5 8 17,7 8 18,3 10, 22,1 10, 22,1
14 24,7 14 27,3 16 30,3 16) 33,7 18| 37,3 18| 37,4
45D 8 18,8 10, 23,3 12 28,0 14 32,9 14 33,0 14 33,0]
16| 33,1 18| 36,4 20, 40,5 22 45,0 22 49,8 22 49,9
55D 12 28,6 14 33,4 16 38,4 18 43,5 20 48,2 20 48,2
20 41,3 22 45,5 24 50,6 26 56,3 28 62,3 28 62,5
65D 14 34,4 16 39,4 18 44,5 22 54,1 22 54,3 22 54,3
22 49,6 24 54,6 26) 60,7| 30 67,5 30 72,2 30 72,2
75D 18| 44,3 20 49,5 22| 54,7 22 55,1 22 55,2 22 55,2
26 57,9 28 63,7 30 70,9 30 73,3 30 73,9 30 73,9
8sD 22 54,3 22 55,0 22| 55,2 22 55,2 22 55,2 22 55,2
30 66,1 30 72,0 30 73,8 30 74,8 30 74,9 30 74,9
asD 22 55,2 22 55,2 22| 55,2 22 55,2 22 55,2 22 55,2
30 72,5 30 74,1 30 75,0 30 75,3 30 75,3 30 75,3
10D 22 55,2 22 55,2 22 55,2 22 55,2 22 55,2 22 55,2
30 74,3 30 75,1 30 75,3 30 75,3 30 75,3 30 75,3
115D 22 55,2 22 55,2 22 55,2 22 55,2 22 55,2 22 55,2
30 75,1 30 75,3 30 75,3 30 75,3 30 75,3 30 75,3
22 55,2 22 55,2 22| 55,2 22 55,2 22 55,2 22 55,2
125D 30 75,3 30 75,3 30 75,3 30 75,3 30 75,3 30 75,3
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R1,k CNA4.0x50 4-Row [sp: @10 | CLT [ [column Table 82
Width of the timber = length of the dowels (mm)
80 100 120 140 160 180
Dowels |nails Fk nails Fk nails Fk nails Fk nails Fk nails Fk
35D 12 11,5 16 15,4 16 16,3 16 17,2 20 22,1 20 22,1
28| 24,7 32 27,3 32 30,3] 32 33,8 36 37,3 36 37,4
4D 16 18,5 20 23,3 20 24,6 24 30,2 24 31,7 24 31,8]
32 33,0 36 36,4 36 40,5 40 45,0 40 49,8 40 50,0]
55D 20 26,4 24 31,9 28 38,1 28 40,1 32 47,0 32 47,1
36 41,4 40 45,5 44 50,6 44 56,3 48 62,3 48 62,5
65D 24 34,8 28 41,0 32 47,8 32 50,4 36 57,9 36 58,0)
40 49,6 44 54,6 48 60,7 48 67,5 52 74,8 52 75,1
75D 28 43,6 32 50,3 36 57,8 40 65,8 44 74,2 44 74,3
44 57,9 48 63,7 52 70,9 56 78,8 60 87,2 60 87,5
3D 32| 52,6 36 59,9 40 68,0 44 76,6) 44 80,4 44 80,6)
48 66,2 52 72,9 56 81,0 60 90,1 60 98,7 60 99,0
9sD 36 61,7 40 69,5 44 78,2 44 82,5 44 86,6) 44 86,7|
52 74,4 56 82,0 60 91,2] 60 100,1 60 106,4 60 106,7
105D 40 70,9 44 79,2 44 83,8 44 88,2 44 92,3 44 92,4
56 82,7 60 91,1 60 100,2] 60 107,2 60 113,1] 60 113,4]
115D 44 80,0 44 84,4 44 89,2 44 97,5 44 97,5 44 97,5
60 91,0 60 99,5 60 107,0 60 113,6 60 119,4 60 119,6
125D 44 85,0 44 89,5 44 97,5 44 97,5 44 97,5 44 97,5
60 98,8| 60 106,1 60 113,2 60 119,6] 60| 125,1] 60 125,3
R1,k CNA4.0x60 4-Row SD: 310 CLT Column Table 83
Width of the timber = length of the dowels (mm)
80 100 120 140 160 180
Dowels |nails Fk nails Fk nails Fk nails Fk nails Fk nails Fk
35D 8 9,5 12 13,2 12 14,0 16) 18,8 16 19,8 16 19,8
24 24,8 28 27,3 28 30,3| 32 33,7 32 37,3 32 37,4
4D 16 20,1 16| 21,1 16 22,4 20 28,2 20 29,6 20 29,7
32 33,0 32 36,4 32 40,5 36 45,0 36 49,8 36 50,0]
55D 16 24,3 20 29,9 24 36,4 24 38,4 28 45,6 28| 45,7
32 41,3 36 45,5 40 50,6 40 56,3 44 62,3 44 62,5
65D 20 32,9 24, 39,3 28 46,5 28 49,0 32 56,9 32 57,0
36 49,6 40 54,6 44 60,7 44 67,6 48 74,8 48 75,0
75D 24 42,0 28 49,0 32 56,8 32 59,9 36 68,4 36 68,5
40 57,9 44 63,7 48 70,9 48 78,8 52 87,3 52 87,6)
8D 28| 51,3 32 58,9 36 67,3 40 76,3 44 85,6 44 85,7]
44 66,1 48 72,9 52 81,0 56 90,1 60 99,7 60 100,0
asD 32 60,7 36 68,8 40 77,8 44 87,3 44 91,4 44 91,6)
48 74,4 52 82,0 56 91,2] 60 101,4 60 111,6 60 111,9
10D 36) 70,2 40 78,8 44 88,3| 44 92,9 44 97,0 44 97,1
52, 82,7 56) 91,1 60 101,3] 60 112,0] 60 119,4 60 119,6]
115D 40 79,6 44 88,7 44 93,6 44 98,7 44 101,9 44 101,9
56 91,0 60 100,2 60 111,1 60 119,4 60 125,8 60 126,0
1250 40 84,4 44 93,7 44 98,9 44 104,0 44 104,0 44 104,0
> 56 99,3 60 109,3 60 1184 60 125,7| 60| 131,5] 60 131,7]
R1,k CSA5.0x50 4-Row SD: 310 CLT Column Table 84
Width of the timber = length of the dowels (mm)
80 100 120 140 160 180
Dowels |nails Fk nails Fk nails Fk nails Fk nails Fk nails Fk
35D 8 12,4 8 13,0 8 13,7 8 14,4 8 15,2 8 15,2
20, 24,7 20 27,3 20 30,3| 20 33,7 24 37,3 24 37,4
45D 8 15,7 8 16,7 8 18,9 8 20,1 12 25,3 12 25,3
20 33,0 24 36,4 24 40,5 24 45,1 28 49,8 28 49,9
55D 8 20,1 8 20,1 12 27,2 12 30,1 16 36,1 16) 36,1
24 41,3 24 45,5 28 50,6) 28 56,3 32 62,3 32 62,5
65D 12 28,4 12 30,1 16 37,0 20 45,6) 20 47,0 20 47,0
28 49,6 28 54,6 32 60,7 36 67,5 36 74,8 36 75,0]
75D 16 37,4 16) 40,2 20 47,3 24 56,5 24 57,9 24 57,9
32 57,9 32 63,7 36 70,9 40 78,8 40 87,2 40 87,5
8D 16 40,2 20 49,7 24 57,7 28, 67,2 28 68,6 32 77,0
32 66,2 36 72,9 40 81,0 44 90,1 44 99,7 48 100,0
9sD 20 50,2 24 59,0 28 68,1 32 77,9 36 87,8 36 87,9
36 74,4 40 82,0 44 91,2] 48 101,4 52 112,2 52 112,6
10D 24 60,2 28| 68,7 32 78,4 36 88,4 40 98,5 40 98,6
40 82,7 44 91,1 48 101,3 52 112,6 56 124,7 56 125,1
115D 28| 69,8 32 78,8 36 88,8 40 98,9 44 109,1 44 109,2
44 91,0 48 100,2 52 111,4 56 123,9 60 137,1 60 137,6
28 70,3 32 80,3 40 99,0 44 110,4] 44 110,4 44 110,4
125D 44 99,3 48 109,3 56 121,6 60 135,2 60 145,2 60 145,4
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R1k CNA4.0x50 4-Row |SD: @10 | |CLT | Column Table 85
Width of the timber = length of the dowels (mm)
80 100 120 140 160 180
Dowels nails Fk nails Fk nails Fk nails Fk nails Fk nails Fk
350 16 16,8 16 17,4 20 2,1 20 23,0 24 28,6) 24 29,6
32 32,2 32 34,5 36 37,6 36 41,2 40) 45,0) 40, 49,2
45D 24 29,6 24 30,6 24 31,8 28 38,0 32 44,7) 32 46,3
40) 43,0 40, 46,1 40) 50,1 44 54,9 48] 60,0 48| 65,5
55D 28 39,2 28 40,6 32 47,1 36 54,3 36 56,4 40 64,1
44 53,8 44 57,7 48 62,7 52 68,6 52 75,2 56 81,9
65D 32 49,3 36 55,8 36 58,1 40, 65,8 44 73,9 44 76,7
48] 64,6 52 69,2 52 75,3 56 82,4 60 90,1 60 97,5
75D 36 59,7 40, 66,6 44] 74,4 44 77,6 44 80,7 44 83,8
52 75,5 56 80,7 60 87,8 60 96,0 60 101,8] 60 106,2]
8D 40) 70,1 44 71,5 44] 80,7 44 84,1 44] 87,4 44 90,6
56 86,2 60 92,2 60 99,2 60 104,7, 60 109,4] 60 113,6)
95D 44 80,7] 44 83,4 44 36,8| 44 91,1 44 97,5 a4 97,5|
60) 96, 8] 60 1017, 60 106,9] 60 111,8] 60 116,3 60 120,4]
10D 44 86,4 44 89,2 44 95,4] 44 97,5, 44 97,5 44 97,5|
60) 104,4] 60 108,7, 60 113,5 60 118,3) 60 122,7] 60 126, 6}
115D 44 91,8 44 97,5] 44 97,5 44 97,5] 44 97,5 44 97,5]
60) 111,0) 60 115,0, 60 119,8] 60 124,4] 60 132,5 60 133,0]
44 97,5 44 97,5] 44 97,5 44 97,5] 44 97,5 44 97,5]
125D 60| 117,0) 60 121,0 60 125,4] 60 133,0] 60 133,0) 60 133,0]
R1,k CNA4.0x60 4-Row SD: @10 CLT Column Table 86
Width of the timber = length of the dowels (mm)
80 100 120 140 160 180
Dowels nails Fk nails Fk nails Fk nails Fk nails Fk nails Fk
35D 12 14,5 16 19,1 16| 19,8] 16 20,7 20 26,5 20 27,5
28 32,3 32 34,5 32 37,6 32 41,1 36 45,0) 36 49,2
45D 20 27,6 20 28,5 20 29,7 24 36,2 28 43,3 28 44,8
36 43,0 36 46,1 36 50,1 40, 54,9 44 60,0 44 65,5
55D 24 37,5 24 38,8 28 45,7| 28 47,6 32 55,3 36 63,5
40) 53,8 40, 57,6 44 62,7 44 68,7 48] 75,1 52 81,9
65D 28 47,9] 28 49,6 32 57,1 36 65,2 40) 73,7 40 76,3
44 64,6 44 69,2 48 75,3 52 82,4 56 90,1 56 98,4
75D 32 58,6 36 66,0} 36 68,6 40, 77,2 44 86,3 44 89,3
48] 75,4 52 80,7 52 87,9 56 96,1 60 105,2 60 113,0]
85D 36 69,4 40, 77,1 44 85,8 44 89,3 44 92,6 44 95,7
52 86,2 56 92,2 60 100,4] 60 109,8] 60 116,2 60 121,0]
9sD 40) 80,2 44 88,3 44 91,7 44 95,2 44 100,5 44 104,0)
56 97,0) 60 103,8] 60 112,2 60 118,4] 60 123,4] 60 127,7,
105D 44 91,0 44 93,9 44 97,2 44 104,0, 44 104,0] 44 104,0)
60| 107,8] 60 114,0 60 119,9 60 125,1] 60 129,7| 60 133,7]
115D 44] 96,2 44 99,0} 44 104,0] 44 104,0 44 104,0) 44 104,0)
60) 116,3 60 121,0 60 126,2 60 1311 60 1353 60 139,2]
129D 44] 101,8] 44 104,0, 44] 104,0] 44 104,0, 44 104,0) 44 104,0)
60| 122,8] 60 127,1 60 131,9] 60 136,3] 60 141,8] 60 141,8]
RLk CSAS5.0x50 4-Row SD: §10 CLT Column Table 87
Width of the timber = length of the dowels (mm)
80 100 120 140 160 180
Dowels nails |Fk nails Fk nails |Fk nails Fk nails Fk nails Fk
35D 8| 14,1 8| 14,6 8| 15,2] 8| 16,2 8| 17,7 12 23,5
20| 32,2 20 34,6 24 37,6 24 41,1 24 45,1 28 49,1
45D 8 19,0 12 24,5, 12 25,4 12 26,3 16, 34,2 16 35,2|
24 43,0 28 46,1 28 50,1 28 54,9 32 60,0 32 65,5
55D 12] 27,6 16| 35,1 16 36,2 20 44,7) 20 45,8| 24 54,9
28 53,8 32 57,6 32 62,7 36 68,6 36 75,1 40, 81,9
65D 16 37,8 20 46,0] 20 47,1 24 56,1 28 65,5 28 66,7
32 64,6 36 69,2 36 75,3 40, 82,4 44 90,1 44 98,3
75D 20 48,1 24 56,8 24 58,0 28 67,3 32 77,0 36 86,8
36 75,4 40, 80,7 40) 87,9 44 96,1 48] 105,2 52 114,7]
85D 24 58,5 28 67,6 32 77,1 32 78,3 36 88,2 40 98,1
40) 86,2 44 92,2 48 100,4] 48| 109,9, 52 120,3 56 131,2]
95D 28 68,9 32 78,2 36 87,9 40, 97,9 44 108,0} 44 109,1]
44 97,0] 48| 103,8] 52 113,0] 56 123,6) 60 1353 60 144,2]
105D 32 79,3 36 88,8 40) 98,6 44 108,7, 44 110,4] 44 110,4]
48] 107,8] 52 115,3] 56 125,5 60 137,4] 60 145,0) 60 147,2]
115D 36 90,4 40, 99,2 44] 109,2 44 110,4] 44] 110,4] 44 110,4]
52 118,5 56 126,9, 60 1381 60 145,4] 60 1477, 60 149,1]
40| 100,4] 44 110,4 44] 110,4] 44 110,4 44 110,4 44 110,4]
125D 56 129,3 60 138,4 60 145,5 60 148,0 60 149,5 60 150, 6}
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D2 Concealed joist hanger TU, TUB, TUS, TUBS

Alternative names

Product Name | France UK Denmark | Germany | Previous name
TU TU JANE TU
TUB
TUS JANE TUS
TUSB
Figure D2-1: drawings ; Table D2-1: size specification
W w
» | Width W | Height H | Depth Skew Angle
) — Model N : -
(mm) degree Direction
| TU12 40 96 101 90° ~
@l TU16 60 134 108 90° ~
@ H TU20 60 174 108 90° ~
= TU24 60 214 108 90° ~
e TU28 60 254 108 90° ~
Model No | Width W | Height H | Depth Skew Angle _
(mm) degree Direction
TUB16 60 134 108 90° ~
TUB20 60 174 108 90° ~
TUB24 60 214 108 90° ~
TUB28 60 254 108 90° ~
Model N° | Width W | HeightH | Depth Angle
(mm) degree Direction
TU/SL12 40 96 101 30 to 85° Left
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
TU/SR16 60 134 108 30 to 85° Right
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
. Model N° | Width W | Height H | Depth Angle
f (mm) degree Direction

TUBSL16 60 134 108 30 to 85° Left

Eé%g 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

M'(-)ED;[ TUBSR28 60 254 108 30 to 85° Right
Header Fasteners Joist Fasteners

Bolt M12
Hanger Type @4.0 Connector nails Concrete 2L ool
28 212
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 Coating specification
thickness gsp
3 S 250 GD 72275
stainless steel as
3 described

For installation for fire justification, see clause BS.
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Table D2-3: Characteristic capacities R1x [kN] TU and TUS full nailing

Characteristic capacity R1k [kN] with CNA 4,0x50
full nailing, connection beam to beam

Width of joist = length of dowel [mm]

skewa~.| 60 | 80 | 120 | 160 | 60 | 80 | 120 | 160 | 60 | 80 | 120 | 160
90° = 0° p= 25° = 45°
TU12 81| 90| 107| 107| 81| 90| 107| 107| 81| 90| 10,7| 107
TU16 17,5 18,1| 20,5 23,5| 16,6 17,0| 188| 21,2| 159| 164| 17.9| 20,0
TU20 26,7| 27,6 31,1| 356| 253| 258| 28,5| 322| 24,4| 251| 27,4| 305
Tu24 36,6| 37,7| 42,5| 483| 34,8| 355| 39,1| 439| 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| 48,7| 539
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| 18,4
TUS20 | 249| 256 28,7 32,3| 23,7| 24,1| 26,5| 29,5 22,9| 235| 254/ 28,0
TUS24 | 342| 352| 392| 44,1| 326 33,2| 363| 404| 31,5| 325 350| 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° p= 0° p= 25° = 45°
TUS12 76| 84| 97| 97| 71| 77| 93| 93| 67| 73| 87| 89
Tus16 | 16,7| 17,3| 195| 22,1| 159| 16,2| 17,9| 20,1| 153| 157| 17,1| 189
TUS20 | 256| 264| 296 33.4| 243| 24,8| 27,2| 30,5| 234 | 24,1| 26,1| 289
TUS24 | 351| 36,2| 404 453| 335| 34,1| 37,3| 41,6| 32,3| 333| 36,1| 39,8
TUS28 | 452| 46,5| 51,6 57,0| 43,0| 43,9| 480| 53,1| 41,8| 432| 466/ 51,2

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

The capacities for R, « shall be modified in relation to one steel dowel less, mean e.g. for a TU20 with 4 steel

dowel, the uplift capacity shall be reduced to: (4-1)/4 =0,75.

The topmost steel dowel in the cut out hole shall not be considered.




Page 72 of 113 of European Technical Assessment no. ETA-07/0245, issued on 2016-08-10

Table D2-4: Characteristic capacities R1x [kN] TUB and TUBS full nailing

Characteristic capacity R1k [kN] with CNA 4,0x50
full nailing, connection beam to beam

Width of joist = length of dowel [mm]

skew G 60 | 80 | 120 [ 160 | 60 | 80 | 120 [ 160 | 60 | 80 | 120 | 160
90° p= 0° p= 25° = 45°

TuB16 | 16,7| 17,3| 19,7| 22,6| 157| 16,1| 17,9| 20,4| 151| 151| 17,0| 19,1
TUB20 | 256| 26,5| 30,0| 34,4| 24,2 247| 27.4| 31,0| 23,3| 233| 262| 293
TUB24 | 353| 36,5| 41,1| 46,8| 335 342| 37,7| 42,5| 32,3| 323| 36,4| 405
TUB28 | 455| 46,9| 52,6| 59,1| 43,1| 44,1| 485| 54,3| 41,9| 419| 47,1| 5222
45° p= 0° p= 25° = 45°

TUBS16 | 154| 159| 17.9| 203| 14,6| 14,9| 165 185| 14,1| 144| 156 174
TUBS20 | 236| 24,4| 27,3| 30,9| 22.4| 22,9| 252| 282| 21,6| 22,2| 24,1| 26,7
TUBS24 | 327| 33,7| 37,6 423| 31,1| 31,7| 34,7 387| 30,0| 30,9| 334| 369
TUBS28 | 42,3| 435| 484| 538| 40,4| 41,1| 449| 49.8| 39,0| 40,2| 434| 47,7
85° p= 0° p= 25° = 45°

TuBS16 | 158| 16,4| 185 21,0| 150| 153| 17,0| 19,1| 144| 14,8| 16,1 18,0
TUBS20 | 24.4| 252| 283| 31,8| 23,1| 23,6| 26,0 29,1| 22.2| 22,9| 249| 276
TUBS24 | 337| 34,8| 388| 431| 32,1| 32,7| 359| 399| 30,9| 31,9| 34,6| 38,1
TUBS28 | 436| 44,8| 49,7| 538| 415| 42,3| 463| 51,0| 40,2| 41,5 44,9| 492

Intermediary values can be determined by interpolation.

For a skew between 30° and 45° the values for 45° shall be used.

The capacities for R,k shall be modified as described below the table D2-3
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Table D2-5: Characteristic capacities R1x [kN] TU and TUS

with nail pattern as given below

Characteristic capacity R1k [KN] 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° = 0° B= 25° = 45°
TU12 8,1 9,0 10,7| 10,7 81 90| 10,7 10,7] 8,1 9,0| 10,7| 10,7
TU16 16,1 16,7| 19,0 21,9| 15,2| 155| 17,3| 19,7| 145| 149| 16,4 18,4
TU20 229| 23,7| 26,8 30,1| 21,6| 22,1| 24,6| 27,7| 20,7| 21,3| 23,4| 26,1
TU24 31,9| 33,0| 36,9 39,9| 30,2| 30,9| 34,1| 37,9 29,0 30,0| 32,7| 36,2
TU28 38,0 38,9| 39,9| 39,9 36,3| 36,9| 39,6| 39,9| 350| 36,0| 38,6| 39,9

45° = 0° = 25° = 45°
TUS12 74| 82| 95| 95| 69| 76| 9,1 9,1 66| 7,1 85| 87
TUS16 15,0 15,5| 17,4| 19,7 14,2| 14,5| 16,0| 18,0] 13,7| 14,0 152| 16,9
TUS20 21,3| 22,0 245| 26,1| 20,2| 20,7| 22,7| 25,2| 19,5| 20,0| 21,7| 23,9
TUS24 29,5| 30,4| 33,7| 344 28,1 28,7| 31,4| 344 271| 27,8| 30,1 33,0
TUS28 35,3| 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| 71 771 93| 93| 67| 73| 87| 89
TUS16 15,3| 15,9| 17,9| 20,3| 14,5| 14,8| 16,4| 18,5 13,9| 14,3| 156 17,4
TUS20 21,8 22,5| 25,0| 26,1 20,6| 21,1| 23,2| 256| 19,8| 20,4| 22,2| 24,4
TUS24 30,3| 31,2 34,1| 34,4 28,8| 29,4| 32,1| 34,4 27,7| 28,5| 30,9| 33,6
TUS28 35,7 36,1 36,1| 36,1 34,5| 35,0| 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 45° shall be used.

The capacities for R,k shall be modified as described below the table D2-3

nail pattern

beam to post

TUS28
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Table D2-6: Characteristic capacities R1x [kN] TUB and TUBS

with nail pattern as given below

Characteristic capacity R1k [kN] 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 15,2 15,8| 18,1| 20,8 14,3| 14,7| 16,4| 18,8] 13,7| 13,7| 155| 17,5
TUB20 21,5 22,3| 251| 26,6| 20,3| 20,8| 23,2| 25,8]| 19,5| 19,5| 22,0| 24,5
TUB24 30,4| 31,4| 34,8 355| 28,7| 29,4| 32,4| 354 275| 27,5| 31,0| 34,1
TUB28 35,3| 355| 355| 355 34,1| 34,6| 355| 355 33,0] 33,0| 354 355

45° Bp= 0° B= 25° = 45°
TUBS16 13,9 14,4| 16,3| 18,5 13,2| 13,5| 150 16,9 12,7| 13,0 14,2| 15,8
TUBS20 19,8 20,4| 22,3| 22,3 18,8| 19,2 21,1| 22,3]| 18,1| 18,5| 20,1| 22,1
TUBS24 27,7| 28,6| 30,3| 30,3| 26,4| 26,9| 29,5| 30,3| 254| 26,1| 28,2| 30,3
TUBS28 31,9 31,9 31,9| 31,9( 31,5| 31,9| 31,9| 31,9 30,6| 31,2| 31,9 31,9

85° = 0° B= 25° = 45°
TUBS16 14,3 149| 16,8| 18,9 13,6| 13,9| 155| 17,4] 13,0 13,3| 14,6| 16,3
TUBS20 20,2| 20,9| 22,3| 22,3 19,2| 19,7| 21,5| 22,3]| 18,5| 18,9| 20,6| 22,2
TUBS24 28,4| 29,2| 30,3| 30,3| 27,1| 27,7| 29,9| 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| 31,9| 31,9

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

The capacities for R, shall be modified as described below the table D2-3

nail pattern
beam to post
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Table D2-7: Characteristic capacities Rk [kN] TU

[CNA 4,0x40 [with screws [
number of joist Rs, « [kN] for b=
Typ SD  Jnails [b/h[mm] 60 | 80 [ 100 | 120 | 140 | 160 | 180
TU12 4 6 ...1120 1,6 3,4 4,4 4,4 4,4 4,4 4,4
TU16 3 18 ... 1160 1,6 3,1 4,8 6,6 8,3 10,1 11,9
TU20 4 22 ... 1200 2,2 3,8 7,0 9,9 12,5 14,9 14,9
TU24 5 26 ... 1240 2,7 4,0 7,3 12,0 16,7 16,7 16,7
TU28 6 30 ... 1280 3,2 4,4 7,7 12,4 18,6 18,6 18,6
TU12¢ 4 6 ...1120 1,6 3,4 4,4 4,4 4,4 4,4 4,4
TU16¢ 3 14 ... 1160 1,6 3,1 4,8 6,6 8,3 10,1 10,7
TU20c 4 14 ... 1200 2,2 3,8 7,0 9,9 10,9 10,9 10,9
TU24c 5 18 ... 1240 2,7 4,0 7,3 11,9 12,5 12,5 12,5
TU28¢ 6 18 .. 1280 3,2 4,4 7,7 11,9 12,9 12,9 12,9
without screws
TU12 4 6 ...1120 1,2 1,7 2,2 2,8 3,3 3,8 4,3
TU16 3 18 ... 1160 1,6 2,2 2,9 3,6 4,4 5,1 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 3,2 4,4 5,5 6,7 7,9 9,2 10,3
TU12¢ 4 6 ...1120 1,2 1,7 2,2 2,8 3,3 3,8 4,3
TU16¢c 3 14 ... 1160 1,6 2,2 2,9 3,6 4,4 5,1 57
TU20c 4 14 ... 1200 2,2 2,9 3,8 4,6 5,6 6,4 7,3
TU24c 5 18 ... 1240 2,7 3,6 4,7 5,8 6,7 7,9 8,8
TU28c 6 18 .. 1280 3,2 4,4 5,5 6,7 7,9 9,2 10,3
[CNA 4,0x50  |with screws |
number of joist R3, « [kN] for b=
Typ SD |nai|s b/ h[mm] 60 | 80 | 100 | 120 | 140 | 160 | 180
TU12 4 6 ...1120 1,6 3,4 53 5,3 5,3 5,3 5,3
TU16 3 18 ... 1160 1,6 3,1 4,8 6,6 8,3 10,1 11,9
TU20 4 22 ... 1200 2,2 3,8 7,0 9,9 12,5 15,1 17,8
TU24 5 26 ...1240 2,7 4,0 7,3 12,0 16,7 20,2 20,2
TU28 6 30 ...1280 3,2 4,4 7,7 12,4 19,3 22,5 22,5
TU12c 4 6 ...1120 1,6 3,4 53 5,3 5,3 5,3 5,3
TU16¢c 3 14 ...1160 1,6 3,1 4,8 6,6 8,3 10,1 11,9
TU20c 4 14 ... 1200 2,2 3,8 7,0 9,9 12,5 13,2 13,2
TU24c 5 18 ... 1240 2,7 4,0 7,3 12,0 15,1 15,1 15,1
TU28c 6 18 .. 1280 3,2 4,4 7,7 12,4 15,6 15,6 15,6
without screws
TU12 4 6 ...1120 1,2 1,7 2,2 2,8 3,3 3,8 4,3
TU16 3 18 ... 1160 1,6 2,2 2,9 3,6 4,4 5,1 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 3,2 4.4 5,5 6,7 7,9 9,2 10,3
TU12¢ 4 6 ...1120 1,2 1,7 2,2 2,8 3,3 3,8 4,3
TU16¢c 3 14 ... 1160 1,6 2,2 2,9 3,6 4,4 5,1 5,7
TU20c 4 14 ... 1200 2,2 2,9 3,8 4,6 5,6 6,4 7,3
TU24c 5 18 ...1240 2,7 3,6 4,7 5,8 6,7 7,9 8,8
TU28¢ 6 18 .. 1280 3,2 4.4 5,5 6,7 7,9 9,2 10,3

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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Table D2-8: Characteristic capacities Rz x [kN] TU

F3

[CSA 5,0x40 [with screws |
number of joist Rs, « [kN] for b =

Typ SD |nai|s b/h[mm][ 60 | 80 | 100 | 120 | 140 | 160 | 180
TU12 4 6 ...1120 1,6 3,4 5,6 5,6 5,6 5,6 5,6
TU16 3 18 ...1160 1,6 3.1 4,8 6,6 83 10,1 11,9
TU20 4 22 ...1200 2,2 3,8 7,0 99 125 151 17,8
TU24 5 26 ..1240 27 4,0 73 12,0 16,7 20,2 21,1
TU28 6 30 ...1280 3,2 4,4 7,7 124 193 234 234
TU12¢ 4 6 ...1120 1,6 3,4 5,6 5,6 5,6 5,6 5,6
TU16¢c 3 14 .../160 1,6 3,1 4,8 6,6 83 10,1 11,9
TU20c 4 14 ..1200 2,2 3,8 7,0 99 125 13,7 13,7
TU24c 5 18 ...1240 2,7 4,0 73 12,0 158 158 15,8
TU28¢c 6 18 ..1280 3,2 4,4 77 124 16,3 16,3 16,3

without screws
TU12 4 6 ..1120 1,2 1,7 2,2 2,8 3,3 3,8 4,3
TU16 3 18 .../160 1,6 2,2 2,9 3,6 4.4 5,1 5,7
TU20 4 22 ..1200 2,2 2,9 3,8 4,6 5,6 6,4 7,3
TU24 5 26 ...1240 27 3,6 4,7 5,8 6,7 7.9 8,8
TU28 6 30 ...1280 3,2 4,4 5,5 6,7 7,9 92 10,3
TU12¢c 4 6 ..1120 1,2 1,7 2,2 2,8 3,3 3,8 4,3
TU16¢c 3 14 .../160 1,6 2,2 2,9 3,6 4.4 5,1 5,7
TU20c 4 14 ...1200 2,2 2,9 3,8 4,6 5,6 6,4 7,3
TU24c 5 18 ..1240 2,7 3,6 4,7 5,8 6,7 7,9 8,8
TU28¢c 6 18 ..1280 3,2 4,4 5,5 6,7 7.9 9,2 10,3

[CSA 5,0x50 [with screws |

number of joist Rs « [KN] for b=

Typ SD |nails b/h[mm]l 60 80 | 100 | 120 | 140 | 160 | 180
TU12 4 6 ..1120 1,6 3,4 59 6,1 6,1 6,1 6,1
TU16 3 18 .../160 1,6 3,1 4,8 6,6 83 10,1 11,9
TU20 4 22 ...1200 22 3,8 7,0 99 125 151 17,8
TU24 5 26 ..1240 2,7 4,0 73 12,0 16,7 20,2 229
TU28 6 30 ...1280 3,2 4,4 77 124 193 235 255
TU12¢ 4 6 ...1120 1,6 3,4 5,9 6,1 6,1 6,1 6,1
TU16¢c 3 14 .../160 1,6 3,1 4,8 6,6 83 10,1 11,9
TU20c 4 14 ...1200 2,2 3,8 7,0 99 125 149 14,9
TU24c 5 18 ..1240 27 4,0 73 12,0 16,7 172 17,2
TU28c 6 18 ..1280 3,2 4,4 7,7 124 177 177 17,7

without screws
TU12 4 6 ..1120 1,2 1,7 2,2 2,8 3,3 3,8 4,3
TU16 3 18 .../160 1,6 2,2 2,9 3,6 4,4 5,1 5,7
TU20 4 22 ..1200 2,2 2,9 3,8 4,6 5,6 6,4 7,3
TU24 5 26 ..1240 27 3,6 4,7 5,8 6,7 7.9 8,8
TU28 6 30 ...1280 3,2 4,4 5,5 6,7 7,9 92 10,3
TU12¢c 4 6 ..1120 1,2 1,7 2,2 2,8 3,3 3,8 4,3
TU16¢c 3 14 ...1160 1,6 2,2 2,9 3,6 4.4 5,1 5,7
TU20c 4 14 ...1200 2,2 2,9 3,8 4,6 5,6 6,4 7,3
TU24c 5 18 ...1240 2,7 3,6 47 5,8 6,7 7,9 8,8
TU28¢c 6 18 ..1280 3,2 4,4 5,5 6,7 7,9 92 10,3

¢ = index for column nailing

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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Table D2-9: Characteristic capacities Ra [kN] TU

Ry k [kN] to beam / to column
o o o
min.size of| ¥ S Qo % %
o 1S 1S 1S 3 3
number of joist < < < 2 <
< < < < <
Typ SD |nails b/h[mm] 3 3 3 A 4
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 4,9 5,7 8,4 8,4
TUl6c 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

c =index for column nailing




Page 78 of 113 of European Technical Assessment no. ETA-07/0245, issued on 2016-08-10

D3  Concealed joist hanger ETNM

alternative names
Product Name | France UK Danmark | Germany
ETNM ETNM

Figure D3-1: drawings
Table D3-1: size specification

e 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 28 312
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 thickness | Material Grades Coating specification
3 S 250 GD 2275

stainless steel as
3 described
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Table D3-4: Characteristic capacities ETNM Rk
Beam to beam

. Characteristic capacity R1k[kN] with CNA4,0x50

Joist .
. connection beam to beam

width ETNM230

[mm] ETNM135 | ETNM155 | ETNM185 F
60 11,7 14.4 171 26,2 f
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 Va

Table D3-5: Characteristic capacities ETNM R, x
Beam to post

Joist Characteristic capacity R1x[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 21,9 334




Figure D3-2: Nail pattern ETNM
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D4 Concealed joist hanger BTCx

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

o4 |
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A
o |l o =k
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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
@14mm | @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 280 100 100 128 96 3 6 7
BTC320 320 120 120 128 96 3 6 8
BTC360 360 140 140 128 96 3 6 9
BTC400 400 120 120 80 128 96 3 8 10
BTC440 440 120 120 120 128 96 3 8 11
BTC480 480 120 120 160 128 96 3 8 12
BTC520 520 160 160 120 128 96 3 8 13
BTC560 560 160 160 160 128 96 3 8 14
BTC600 600 160 160 200 128 96 3 8 15
Table D4-2: Material specification
Material Material Grades . s
. Coating stecification
thickness
3 S 250 GD Z275
3 stainless steel as destriped
For installation for fire justification, see clause B5
Table D4-3: Characteristic capacities Ri.x and Rax
Characteristic capacity R;x and Rox [kN]
b 38D 4 SD 58D 6 SD 7 SD 8 SD 9SD 10 SD 11 SD 12 SD
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 topmost steel dowel in the cut out hole shall not be considered for Ry ¢

The necessary capacity of the bolts should be calculated as:

Rho[t,lat,d -

Fl,d

For the upper bolts additional:

R

bolt,ax,d —

With:
Ruoltlat,d
Rooltax,d

F,x14,4

d

design capacity of one anchor bolt for shear load, but max. 14,0 kN

design capacity of one anchor bolt for tension load

d height of the BTC -10mm [mm)]
n number of anchor bolts
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Table D4-4: Characteristic capacities R3.x
It is assumed that the force F; is action at the top of the BTC. For a force F3 with a lower distance to the middle of the

BTC, the same capacities may be to use

number of joist Rs k [KN] for b =.. [mm] without screws
Type | SD |bolts |b/himm]| 60 | 80 | 100 | 120 | 140 | 160 | 180
BTC120 3 2 ../160 26 29 35 40 45 52 53
BTC160 4 4 ../200 32 39 44 50 59 65 7,0
BTC200 5 4 ../240 40 49 55 63 72 78 88
BTC240 6 4 ..1280 48 57 66 75 84 91 104
BTC280 7 6 ..1320 56 65 76 87 96 104 11,9
BTC320 8 6 .30 64 73 86 97 108 11,8 134
BTC360 9 6 ..1400 72 81 95 10,8 12,0 13,2 14,9
BTC400 10 8 ..1440 80 89 105 11,9 132 147 164
BTC440 11 8 ../480 88 97 114 130 144 161 17,8
BTC480 12 8 ../520 96 106 124 141 156 17,6 19,3
BTC520 12 8 ../560 104 114 133 151 168 191 20,8
BTC560 12 8 ../1600 11,2 123 143 162 18,0 205 22,3
BTC600 12 8 ../640 12,0 132 152 17,3 192 220 238

SD = steel dowel

Table D4-5: Characteristic capacities R3.x with screws for reinforcement
It is assumed that the force F; is action at the top of the BTC. For a force F3 with a lower distance to the middle of the

BTC, the same capacities may be to use

number of joist Rs3,k [KN] for b =..[mm] with screws *
Type | SD |bolts |b/h[mm] | 60 | 80 | 100 | 120 | 140 | 160 | 180
BTC120 3 2 ...1160 2,6 2,9 4,4 53 5,3 5,3 5,3
BTC160 4 4 ...1200 3,2 43 6,6 7,0 7,0 7,0 7,0
BTC200 5 4 ... 1240 4,0 5,5 8,6 8,8 8,8 8,8 8,8
BTC240 6 4 ...1280 4,8 6,3 8.8 10,6 10,6 10,6 10,6
BTC280 7 6 ...1320 5,6 6,8 9,6 12,3 12,3 12,3 12,3
BTC320 8 6 ... 1360 6,4 7,5 10,1 14,1 14,1 14,1 14,1
BTC360 9 6 ... 1400 7,2 8,1 11,0 15,2 15,8 15,8 15,8
BTC400 10 8 ...1440 8,0 8,9 11,0 15,2 17,6 17,6 17,6
BTC440 11 8 ... 1480 8,8 9,7 12,1 16,1 19,3 19,3 19,3
BTC480 12 8 ...1520 9,6 10,6 12,8 17,1 21,1 21,1 21,1
BTC520 12 8 ...1560 10,4 11,4 13,3 17,1 22,9 22,9 22,9
BTC560 12 8 .../ 600 11,2 12,3 14,3 17,6 24,6 24,6 24,6
BTC600 12 8 ..1 640 12,0 13,2 15,2 18,8 24,6 26,4 26,4

* see clause C.2

Reinforcement with screws

F 3 screw 6,0x L
b ol with L = b-20mm
e a
¢ (for timber with b=60mm
] e\ - use screws 5,0x50)
’ )
— =B number of screws =
S @ number of steel dowel
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The connection of the bolts to the concrete must be check:
The bolt group must be able to resist the min :

F34 [KN]

MY,F3,d = F3,d x 40mm [kNmm]

Mx 3= F3a x (A/2) [kKNmm] ,

with A = the height of the BTC [mm)]

Table D4-6: Characteristic capacities Fax

min
no of Rs no of
bolts [kN] | dowel N \.f
2 6,7/Kmod 3 1 T e
4 13,4/kmod | 3 “~p
6 20,1/Kmod 5
8 26,8/Kmod 6

The force is acting in the middle of the joist.

The dowel and anchor bolts should be placed symmetrical to the centreline of the joist, and with a max distance
of the anchor to the dowel of 50mm.

F,,x1,44
It should be checked, that the capacity of bolt is: Rbglt,ax,d = I’l—
b
Where:
Rboltax.d the axial design capacity of each anchor bolts / bolts
Ny the number of anchor bolts / bolts
Faq the design load in direction of the joist

For combination it should be checked:
F .Y (F.Y (F, Y
lor2.,d + 3,d + 4.d < 1
Rlor2,d R3,d R4,d
FY (F.Y (F.,) (F,Y
Ld || T2a | Taa ] Tad | o
Rl,d Rz,d R3,d R4,d

By Fi and F; has to be considered only one of both on one time.

The anchor bolts should be checked separately for the combination of load.
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DS ICS
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

1CS A B C D E Thickness Holes
Male Part 70 80 -- -- -- 2.5 605
Female Part - -- 80 80 23.5 2.5 6 05

Table D5-3: Material specification

Material thickness

Material Grades

Coating specification

3

S 250 GD

72275

3

stainless steel as described

For installation for fire justification, see clause B5

Table D5-4:Characteristic capacities :
Characteristic capacities for single ICS and for timber grade C24:

Characteristic Capacities C24 [kN]

Fasteners Load direction
Male part Female part Shear Withdrawal
7210
ICS 6 screws CSA 6 screws CSA 4170
?5.0x35 ?5.0x35 3.84@

(1) Shear capacity is given for a displacement of 15 mm.
(2) Shear capacity is given for a displacement of 5 mm
(3) Withdrawal capacity is given for a displacement of 3 mm.
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Shear
Withdrawal
¢ 340 mm
Timber
element 2
Timber
element 1
d1
A
d1

v
¢ 340 mm

<
:

by
T tw

O Position of the ICS

Figure 1 : Timber element and position of ICS

Timber

Timber element 2

element 1

F Lateral shear

Support of the 2 timber
elements

Support of the timber
element n°1

4 d

Figure 2 : Lateral shear tests
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Timber
element 1

Timber
element 2

F Lateral bending

Timber
element

F withdrawa

1

Timber
element 2

ﬂ Support of the 2 timber
elements
Support of the 2 timber | Support of the timber
elements / ﬁ element n°2
Figure 3 : Lateral bending tests Figure 4 - Withdrawal tests
. Characteristic Capacities C24 [kN]
asteners Load direction / configuration
Male part Female part Lateral Shear Lateral Bending Withdrawal
31CS 3 x 6 screws 3 x 6 screws CSA 2430 13.83 ™ 5570)
CSA 95.0x35 75.0x35 631 @ 4.02@ )
(1) Lateral capacity is given for a displacement of 15 mm.
(2) Lateral capacity is given for a displacement of 5 mm
(3) Withdrawal capacity is given for a displacement of 3 mm.
For other timber grade with a lower density, the following kg ratio should be applied: &, = (&)2

350
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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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L B LD female part
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230

195

166

121

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 t1 /12 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 Coating specification
thickness [mm]
6 Aluminium EN AW-6082 T6
according to EN 755-2
10 stainless steel as described

For installation for fire justification, see clause B5

Table D6-3:Characteristic capacities :

ETB connectors - Force downward

”10’9 ¥R o
R, =min NG
ny X Ry, .
ny number of screws in the joist
NH 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

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.
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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 b=30 b=40 b=60 b=80 b=100
0 |

© © © ©
o e © © ©
S —% \ ® e ee e eeee
g7 R @ @@ ® @@ ® @@ @
—o2h \ O 0O°0 O 0O°0 O O°0 O
I N Ly > \_ o/ -
@ partial screwing H H “ H 1HL 1”1 ” J! H J‘!
© . © © © © © ©
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 Coating specification
thickness 9sp
6 Aluminium EN AW-6082 T6
according to EN 755-2
10 stainless steel as described

For installation for fire justification, see clause B5
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Table D7-3:Characteristic capacities :

0,9
n, xR

NG

k o X xA . xb 25x f  xA
L ><{11,25+ \/ /o ~380

ax,a .k

A .90 % c90kXAef
278xb
kmod
[03x F,

R,, = min i

ny xRy, ,
ny number of screws in the joist
NH number of screws in the upper surface of the header

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

fc.00k Characteristic compressive strength perpendicular to the grain in N/mm?

Aet Effective contact area perpendicular to the grain in mm? according to EN 1995-1-1:A1
A Actual contact area perpendicular to the grain in mm?

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

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

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

Raxakx  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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F,

uplift force

[ 275

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

R _ Rax,k(Screw)
2,k \/’
2
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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DS ELS
alternative names
Branch Branch Branch Branch
Product Name | 36 40 46 47
ELS xx
xx = size of ELS
Figure D8-1: Drawings
10 b=30 b=40 b=60 e b=80 b=100
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10 20 10

@ partial screwing

2020

Table D8-1: dimensions and number of fastener

number of holes
35,4 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

stainless steel

as described

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

For installation for fire justification, see clause B5

Table D8-3:Characteristic capacities :

0,9
n,  x
R, =min

n, xR

R

ax,a k

NG

lat k
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ny number of screws in the joist
NH 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

Fs

uplift force

/
/ Rax

[ 272

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

R

__ Trax,k(Screw)
R2 k

T

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 Angle
[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 sr::arlelalgr* Anchors acc. To EN
Wood screws 14592
CBH150/2,5 14 2-310 5
CBH180/2,5 16 2-310 6
CBH220/2,5 22 2-310 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 — Jint = 11mm)
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Table D9-2: Material specification

i ial Grad . e
M'aterlal Material Grades Coating specification
thickness

3 S 250GD 72275
3 stainless steel as described

For installation for fire justification, see clause BS

Table D9-3:Characteristic capacities Ri.x [KN] timber to timber:
Characteristic value [kN] of a CBH concealed Joist 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 23.8[175 181 20,0 21,6 234 235
CBH180 250 264 295 321 326 326|247 261 29,1 31,6 324 324|243 256 285 31,0 32,1 321
CBH220 326 342 379 411 428 428322 337 373 404 424 424|318 332 366 397 420 420
Widths | 60 | 80 [ 100 | 120 [ 140 [ 160 | 60 | 80 [ 100 | 120 [ 140 [ 160 | 60 | 80 | 100 | 120 [ 140 | 160
Slope 15 20 25
CBH150 17,3 17,9 196 212 229 233[17,1 176 193 208 224 230[169 174 190 204 220 227
CBH180 240 252 280 305 31,8 31,8|236 248 275 299 314 314|234 245 270 293 31,1 31,1
CBH220 31,4 327 359 389 416 416|310 323 353 382 41,1 41,1/307 31,8 348 375 404 40,7
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 17,2 187 20,1 21,6 225|166 170 184 198 21,2 223[165 168 182 195 209 221
CBH180 231 241 266 288 30,8 308|228 238 262 284 305 305|227 236 259 280 30,1 30,3
CBH220 304 315 343 37,0 397 404301 312 339 365 39,1 400|300 31,0 336 361 387 398
Widths | 60 | 80 [ 100 | 120 | 140 [ 160
Slope 45
CBH150 16,3 16,7 180 193 20,6 219
CBH180 225 234 256 27,6 29,7 30,1
CBH220 298 30,8 333 357 383 395
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Table D9-4:Characteristic capacities Ri.x [KN] timber 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
Fk,dowels

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 19,3[120 127 149 169 19,0 19,0
CBH180 | 193 21,1 252 288 297 207|189 20,7 246 281 292 292|185 202 239 274 288 288
CBH220 | 238 259 306 349 371 37,1234 254 29,8 340 366 366229 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 11,8 137 154 173 180
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 27,4 31,1 347 347|215 230 267 302 340 34,1
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 17,7[108 11,3 130 146 163 174[107 11,1 127 142 159 17,1
CBH180 | 170 183 214 243 268 268|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 | 162 173 200 226 254 257
CBH220 | 201 213 244 274 308 322

2. Max characteristic capacity [kN] of the steel part Fisteel

Model F steel
CBH150 15,9
CBH130 23,3
CBH220 26,1

3. Design capacity of the CBH —

Fk,dowels X kmod

) Yu
Fd,CBH = min

k,steel

Y m

Fa,cBH
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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:
ETS140 = ETS140/1-C + ETS140/2-C

to joist
0o [
O O
«@ ]
O O
to header
A C
-
ETS100/1-C ETS100/2-C
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ETS140 = ETS140/1-C + ETS140/2-C

A

- J
o
Y
A C
P
ETS140/1-C
(@]
:75.
o o

D D

<At

ETS180 = ETS180/1-C + ETS180/2-C

A ]
0
f
o f
A
Y
A
——— P
ETS180/1-C
A @\
e B
o
Y i

L

ETSxxx/1-C is for the joist
ETSxxx/2-C is for the header

i

ETS180/2-C

Table D10-1: dimensions and number of fastener
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Dimensions Fasteners
Model A (mm) B (mm) C (mm) t (mm) SPAX CSAS.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
[mm]

Material Grades

Or

Pre-galvanized steel Grade S250GD + Z (min Z275) according to EN 10346 with tolerances
according to EN 10143 except if another material is specified.

Stainless steel number 1.4401 or number 1.4404 according to EN 10088-2 with a minimum
3 characteristic 0.2% yield stress of 240 MPa, a minimum 1.0% yield stress of 270 MPa and a
minimum ultimate tensile strength of 530 MPa or a stainless steel with a minimum characteristic
0.2% yield stress of 240 MPa, a minimum 1.0% yield stress of 270 MPa and a minimum ultimate
tensile strength of 530 MPa.
If ETS are made using Stainless Steel, stainless fasteners need to be used.

For installation for fire justification, see clause B5
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Table D10-3:Characteristic capacities :
ETS connectors - Force downward

n, "% x R, i
R, =min 2
Ny X Ry, .
ny number of screws at 45° in the joist
NH number of screws in the side grain of the header
Riatx 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

Raxakx  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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D11 ICST
alternative names
Product Name UK France DK D
ICST

Figure D11-1: Drawings

8 10
N . A-A
T—1 0 O ~
o % ST
N O ‘ o) S © L
s & 0 oo Ty
=3[P R —% L
i o | |
~— O
N~
< <

85 .
LN # 12.8

For a connection 2 single pieces have to be use as a pair

Table D11-1: Size specification

Dimensions Number of Fasteners
Supporting Supported
= 5 . = Member Member
78 100 15 2 10 10
The ICST consists of two single pieces
D sharp corner
—_— or
o | /\ C rounded corner
[\
[ —
© [y 0 *é*‘
0 Q
9 0|
o]
411l B
Q Q
| 0 Q)

Table D11-2: Material specification

Material thickness | Material Grades Coating specification
S250 GD according to EN . )
2 10326:2004 Z275 according to EN10326:2004

Or stainless steel according to clause I1-1

For installation for fire justification, see clause B5
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Figure D11-2: Nail/screw pattern

Full nailing

e.g. CNA 4,0x€ nails , CSAS,0x€ screws

Table D11-3: Characteristic capacity [kN]

characteristic capacities [kN] per connection (one pair)

Rsk Rax
For one pair «
of ICST = two min of: 6,72 Ri min of: 4 X Rax
single pieces 16,9/Kmod 5,35/Kmod

With

Ruatx = the lateral capacity of one single used fastener
Raxx = the axial capacity of one single used fastener

For connection between timber elements (e.g. two wall elements) multiple
ICST may be used.

The two single pieces are to place on the “same” high (for example same
distance “a” from the top as described below), by the mounting the elements are to fit into each other.

15 it 1

220

a

|

9

[ —F3—a

— [~
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D12 Janebo : JHHU, JHDU, JHGU

alternative names

Product Name UK France DK D

JHHxx
JHD1-xx

JHHUXxx - - _
JHDUxx - - -

JHGUxx - - - -
Types with the “U” are for products with steel dowel for uplift;

Drawings
B \
| =2 ® O
t1=10mm <
= © gfi
3w
optional
steel dowel
Figure D12-1: Dimensioned drawings of JHHU
C B
391239 8,38 44
AYL() 5 5 N ‘ N
K07 |C° i o
= Z ° Z o 89 L et |
°Oo || °O .
T - o . |e7, 813 46 ‘ optional o,
— ° ol | steel dowel .
O || °Chs i 0
o 5 o] o O
- 0
19 52 19 )
AL A t .

Figure D12-2: Dimensioned drawings of JHDU
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B
63 | 46 30 o
Te) —~ ®
AN O o~
o é< "D% ¢
= 0
<< = optional ©
213 steel dowel
Ao :
QN t1=10mm \

Figure D12-3: Dimensioned drawings for JHGU

option for the hook
JHHU and JHDU JHH and JHD

steel dowel — —
@12mm for
uplift

B gﬁ B
s ! e

Figure D12-4: The hook for all types can be made in two different version,
for an uplift force only the left one can be use.

_

Figure D12-5: example of use,
for an uplift force (F) the steel dowel as shown
in figure D12-4 on the left one has to be installed
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Table D12-1: Size specification

sizes [mm] no of holes
A B C t1 t2 h1 h2 @smm | @13mm
JHH140/JHHU140 140 225 10 110 4
JHH180/JHHU180 180 225 10 110 6
JHH200/JHHU200 200 225 10 110 6
JHH260/JHHU260 260 225 10 110 8
JHH320/JHHU320 320 225 10 110 10
JHH380/JHHU380 380 225 10 140 12
JHHU440 440 225 10 170 14
JHHU500 500 225 10 170 16
JHHU560 560 225 10 170 18
JHHU620 620 225 10 170 20
JHD1-20/JHDU20 110 90 90 8 8 60 20 2
JHD1-24/JHDU24 130 90 90 8 8 80 24 2
JHD1-36/JHDU36 190 90 90 8 8 140 36 4
JHD1-48/JHDUA48 250 90 90 8 8 100 100 48 4
JHD1-60/JHDUG0 310 90 90 8 9 130 130 60 6
JHDU72 370 90 90 8 9 130 130 72 6
JHDU84 430 90 90 8 9 130 130 84 6
JHDU96 490 90 90 8 9 130 130 96 6
JHGU200 170 139 10 86 3
JHGU260 230 139 10 86 4
JHGU320 290 139 10 86 5
JHGU380 350 139 10 116 6
JHGU440 410 139 10 146 7
JHGU500 470 139 10 146 8
JHGU560 530 139 10 146 9
JHGU620 590 139 10 146 10

Material specification

Standard material:

S355JR according to EN10025 + zinc coating >8pum according to EN10149-2

Alternative:

S235JR according to EN10025 + zinc coating >8um according to EN10149-2

The capacities [kN] in the tables are based on the application with the following fastener:

CNA-nails and CSA-screws according to ETA04/0013
Steel dowel @12mm with £, = 360 N/mm?

For installation for fire justification, see clause B5
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Characteristic capacities

The checks below have to be made for both parts of a connection, eg: JHH with JHDU or JHHU with JHGU, the

weakest part is decisive.

i=load direction k = characteristic

1 = download ‘ ‘ d = design
‘2‘ N Up-hf: J=type of Janebo - timper based
- axa H=JHHU s = steel based
D=JHDU
G=JHGU
Ri‘jt.d = Ri‘jt.k X Kooa 1V m
R0 =R s e
nlis:E% 771. :I:I/
it
1.js.d ! Rth‘d
Or for uplift:
Mjs = Fz'd s ZFZ/
. J-
- R, js.d R, 4

The factors k4 and ky js are given in the table for the respective values 1; .

modified version: index
changed from 2 to 4

Check:
F F,
ld_<1  and 4 <kep and 4d_ <Kyjs
Rl. jd R44 jtd R4. js.d
Or for uplift:
F,
4d < k4_jt (ll’ld
R4‘jt.d



mbrack
Textfeld
modified version: index changed from 2  to 4 
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For timber elements with a density pk > 350 kg/m?, values can be increased as shown by the following table:

Rijcx values may be increase:

to pi [kg/m’]

fromp | 380 410 430
350 1,04 1,08 1,11

The values from the tables D12-2, D12-4 and D12-6 are based on a full nailing, using of all steel dowel holes.

standard connection
to use all nailholes / all holes for steel dowel

JHDUxx JHHUXxx JHGUxx
e .
*oi%e .

°: .:

®ell®e ®

oo e

et .

The steel based capacities for products, made from the material S235JG, have to be multiply with the factor 0,65 .
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The capacities are the same for JHH and JHHU, JHD and JHDU. The uplift capacities are only given tor the types

JHHU, JHDU and JHGU.
Table D12-2: capacities JHHU [kN] , b= length of steel dowel = min. width of joist,
JHHU JHHU JHHU JHHU JHHU JHHU JHHU JHHU JHHU JHHU
140 180 200 260 320 380 440 500 560 620
b=80 Rimtk 10,5 18,7 19,8 31,5 45,5 61,5 79,1 98,0 118,0 138,8
Ramtk 45,5 62,5 58,5 57,6 60,8 78,6 82,2 87,0 92,4 98,1
b=100 |Rymtk 11,3 20,3 21,5 34,3 49,6 67,0 86,0 106,5 128,1 150,5
Ramtk 50,2 69,0 64,6 63,6 67,1 86,7 90,8 96,1 102,0 108,4
b=120 R1Htk 12,4 22,3 23,7 38,0 54,9 74,1 95,1 117,6 141,3 165,9
RaHtk 56,0 77,1 72,2 71,0 74,9 96,9 101,4 107,3 114,0 121,1
b=140 |Ryutk 13,7 24,7 26,2 42,1 60,9 82,1 105,4 130,3 156,4 183,5
Ramtk 62,6 86,1 80,6 79,3 83,7 108,2 113,3 119,9 127,3 135,3
b=160 |Ryutk 15,0 27,3 29,0 46,5 67,3 90,8 116,5 144,0 172,8 202,6
Ramtk 69,4 95,4 89,3 88,0 92,8 119,8 125,4 132,7 140,9 149,7
b=180 |Rymtk 16,5 29,2 30,9 49,1 70,9 95,7 123,3 152,9 184,4| 217,2
Ramtk 69,4 95,4 89,3 88,0 92,8 119,8 125,4 132,7 140,9 149,7
RiHsk 92,2 92,2 92,2 92,2 92,2 144.,6 197,2 197,2 197,2 197,2
Ra.Hs.k 28,5 28,5 28,5 28,5 28,5 28,5 28,5 28,5 28,5 28,5
Ra.Hsk 64,7 64,7 64,7 64,7 64,7 64,7 64,7 64,7 64,7 64,7
Ramtk = Rinek
Table D12-3: factors for load combination for JHHU
factor kaps
N1H.s JHHU JHHU JHHU JHHU JHHU JHHU JHHU JHHU JHHU JHHU
140 180 200 260 320 380 440 U500 560 620
0,00 1,00 1,00 1,00 1,00 1,00 1,00 1,00 1,00 1,00 1,00
0,10 0,98 0,98 0,98 0,98 0,98 0,96 0,95 0,95 0,95 0,95
0,20 0,95 0,95 0,95 0,95 0,95 0,92 0,89 0,89 0,89 0,89
0,30 0,92 0,92 0,92 0,92 0,92 0,87 0,82 0,82 0,82 0,82
0,40 0,90 0,90 0,90 0,90 0,90 0,82 0,74 0,74 0,74 0,74
0,50 0,81 0,81 0,81 0,81 0,81 0,77 0,65 0,65 0,65 0,65
0,60 0,67 0,67 0,67 0,67 0,67 0,70 0,54 0,54 0,54 0,54
0,70 0,52 0,52 0,52 0,52 0,52 0,63 0,42 0,42 0,42 0,42
0,80 0,36 0,36 0,36 0,36 0,36 0,56 0,29 0,29 0,29 0,29
0,90 0,19 0,19 0,19 0,19 0,19 0,32 0,12 0,12 0,12 0,12
1,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00
factor kgpt
NiH.t JHHU JHHU JHHU JHHU JHHU JHHU JHHU JHHU JHHU JHHU
140 180 200 260 320 380 440 U500 560 620
0,00 1,00 1,00 1,00 1,00 1,00 1,00 1,00 1,00 1,00 1,00
0,10 0,93 1,00 1,00 1,00 1,00 1,00 1,00 1,00 1,00 1,00
0,20 0,86 1,00 1,00 1,00 1,00 1,00 1,00 1,00 1,00 1,00
0,30 0,77 1,00 1,00 1,00 1,00 1,00 1,00 1,00 1,00 1,00
0,40 0,69 1,00 1,00 1,00 1,00 1,00 1,00 1,00 1,00 1,00
0,50 0,59 1,00 1,00 1,00 1,00 1,00 1,00 1,00 1,00 1,00
0,60 0,50 1,00 1,00 1,00 1,00 1,00 1,00 1,00 1,00 1,00
0,70 0,38 0,86 1,00 1,00 1,00 1,00 1,00 1,00 1,00 1,00
0,80 0,28 0,64 0,81 1,00 1,00 1,00 1,00 1,00 1,00 1,00
0,90 0,14 0,36 0,47 1,00 1,00 1,00 1,00 1,00 1,00 1,00
1,00 0,01 0,00 0,02 1,00 1,00 1,00 1,00 1,00 1,00 1,00
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Table D12-4: capacities JHDU [kN]

Rtk JHDU JHDU JHDU JHDU JHDU JHDU JHDU JHDU
20 24 36 48 60 72 84 9%
CNA 4,0x40 168 231 442 663 885 1103 1319 1533
CNA 4,0x50 220 300 565 838 1110 1378 1642 1904
CNA 4,0x60 267 362 666 976 1283 1584 1882 217,7
CSA 5,0x50 446 56,1 89,6 1222 1545 1865 2184 250,2
CSA 5,0x80 62,8 77,8 121,7 1647 2073 2498 292,1 3343
Raotk JHDU JHDU JHDU JHDU48 JHDU60 JHDU72 JHDU84 JHDU96
20 24 36
CNA 4,0x40 147 65 84 105 126 148 170 1972
CNA 4,0x50 196 87 11,2 140 168 197 226 255
CNA 4,0x60 245 109 140 175 21,1 247 283 319
CSA 5,0x50 640 285 367 457 550 644 73,9 834
CSA 5,0x80 107,7 479 61,7 769 925 1084 1243 1403
Raptk JHDU JHDU JHDU JHDU JHDU JHDU JHDU JHDU
20 24 36 48 60 72 84 96
CNA 4,0x40 97 138 294 483 691 90,8 112,8 1350
CNA 4,0x50 12,8 182 384 62,5 886 1156 1429 1702
CNA 4,0x60 159 22,5 467 751 1053 1361 1671 197,9
CSA 5,0x50 338 449 794 1136 147,01 1801 212,8 2452
CSA 5,0x80 50,9 662 112,1 1569 200,9 2443 2873 330,1
Rapsk 440 68,9 [1340 [1340 [150,8 [150,8 [150,8 [150,8
Ra.0sk 22,8 [228 [228 [228 [257 [257 [257 [25.7
Ra.osk 164 [17,1 [240 [312 (385 [a1,5 415 [415

Table D12-5: factors for load combination for JHDU

|factor Ka.0s

nios |JHDU20 JHDU24 JHDU36 JHDU48 JHDU60 JHDU72 JHDU84 JHDU96
0,00 1,00 1,00 1,00 1,00 1,00 1,00 1,00 1,00
0,10 0,94 0,96 1,00 1,00 1,00 1,00 1,00 1,00
0,20 0,88 0,91 1,00 1,00 1,00 1,00 1,00 1,00
0,30 0,81 0,85 1,00 1,00 1,00 1,00 1,00 1,00
0,40 0,73 0,78 1,00 1,00 1,00 1,00 1,00 1,00
0,50 0,64 0,70 1,00 1,00 1,00 1,00 1,00 1,00
0,60 0,55 0,60 1,00 1,00 1,00 1,00 1,00 1,00
0,70 0,44 0,50 1,00 1,00 1,00 1,00 1,00 1,00
0,80 0,31 0,37 1,00 1,00 1,00 1,00 1,00 1,00
0,90 0,17 0,21 0,65 1,00 1,00 1,00 1,00 1,00
1,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00

factor kapt

niot JHDU20 JHDU24 JHDU36 JHDU48 JHDU60 JHDU72 JHDU84 JHDU96
0,00 1,00 1,00 1,00 1,00 1,00 1,00 1,00 1,00
0,10 0,91 0,92 0,93 0,94 0,95 0,96 0,96 0,97
0,20 0,82 0,83 0,86 0,88 0,89 0,90 0,91 0,92
0,30 0,73 0,74 0,78 0,80 0,83 0,84 0,86 0,87
0,40 0,64 0,65 0,69 0,72 0,75 0,77 0,79 0,80
0,50 0,54 0,55 0,60 0,64 0,67 0,69 0,71 0,73
0,60 0,44 0,45 0,50 0,54 0,57 0,60 0,62 0,64
0,70 0,33 0,35 0,39 0,43 0,46 0,49 0,51 0,53
0,80 0,23 0,24 0,27 0,31 0,34 0,36 0,38 0,40
0,90 0,12 0,12 0,14 0,17 0,19 0,21 0,22 0,24
1,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00
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Table D12-6: Capacities JHGU [kN], b= length of steel dowel = min. width of joist

JHGU200 JHGU260 JHGU320 JHGU380 JHGU440 JHGU500 JHGUS560 JHGU620
b=80 RiGtk 19,5 29,6 40,3 51,4 62,6 73,8 85,1 96,3
Ra.ctk 30,7 29,4 30,9 40,3 50,2 51,2 53,1 55,4
b=100 |Rietk 21,3 32,2 43,7 55,5 67,4 79,4 91,4 103,3
Ra.Gtk 33,9 32,5 34,1 44,5 55,5 56,6 58,7 61,2
b=120 |Rictk 23,6 35,6 48,1 61,0 74,0 87,0 100,0 112,9
Ra.ctk 37,9 36,3 38,2 49,7 62,0 63,3 65,6 68,4
b=140 |Rietk 26,2 39,4 53,2 67,4 81,6 95,8 110,0 124,1
RaGtk 42,3 40,5 42,6 55,5 69,2 70,7 73,2 76,4
b=160 |RiGtk 29,0 43,5 58,7 74,2 89,8 105,4 120,9 136,4
RaGtk 46,8 44,8 47,1 61,4 76,5 78,1 80,9 84,5
b=180 |Rietk 30,3 46,2 63,1 80,7 98,5 115,5 132,5 149,3
Ra.ctk 46,8 44,8 47,1 61,4 76,5 78,1 80,9 84,5
Ra6tk= 0,82 X Ry 6tk
RiGsk 96,1 173,7 167,6 167,6 167,6 167,6 167,6 167,6
Ra.Gsk 28,5 28,5 28,5 28,5 28,5 28,5 28,5 28,5
Ra.Gsk 29,5 29,5 29,5 29,5 29,5 29,5 29,5 29,5
Table D12-7: factors for load combination for JHGU
factor kags
Nnies JHGU200 JHGU260 JHGU320 JHGU380 JHGU440 JHGU500 JHGU560 JHGUG620
0,00 1,00 1,00 1,00 1,00 1,00 1,00 1,00 1,00
0,10 1,00 1,00 1,00 1,00 1,00 1,00 1,00 1,00
0,20 1,00 1,00 1,00 1,00 1,00 1,00 1,00 1,00
0,30 1,00 1,00 1,00 1,00 1,00 1,00 1,00 1,00
0,40 1,00 1,00 1,00 1,00 1,00 1,00 1,00 1,00
0,50 1,00 1,00 1,00 1,00 1,00 1,00 1,00 1,00
0,60 1,00 1,00 1,00 1,00 1,00 1,00 1,00 1,00
0,70 0,97 1,00 1,00 1,00 1,00 1,00 1,00 1,00
0,80 0,68 1,00 1,00 1,00 1,00 1,00 1,00 1,00
0,90 0,36 0,89 1,00 1,00 1,00 1,00 1,00 1,00
1,00 0,00 0,00 0,00 0,00 0,03 0,03 0,03 0,09
factor kst
niet JHGU200 JHGU260 JHGU320 JHGU380 JHGU440 JHGU500 JHGUS560 JHGU620
0,00 1,00 1,00 1,00 1,00 1,00 1,00 1,00 1,00
0,10 0,92 0,93 0,93 0,94 0,94 0,95 0,95 0,95
0,20 0,83 0,85 0,86 0,87 0,88 0,89 0,89 0,90
0,30 0,75 0,77 0,78 0,79 0,81 0,82 0,83 0,84
0,40 0,65 0,68 0,69 0,71 0,73 0,74 0,75 0,76
0,50 0,56 0,58 0,60 0,62 0,64 0,65 0,67 0,68
0,60 0,46 0,48 0,50 0,52 0,54 0,56 0,57 0,59
0,70 0,35 0,37 0,39 0,41 0,43 0,45 0,46 0,48
0,80 0,24 0,26 0,28 0,29 0,31 0,32 0,34 0,35
0,90 0,13 0,14 0,15 0,16 0,17 0,18 0,19 0,20
1,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00
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Connection to column:

It’s possible to use the JHDU also for connection to column, in this case it is to use a nail pattern as shown following

In this case, the capacity for connection to beam shall be multiply with the factors are given in the following both

tables.

Table D12-10: Column factors JHDU
factors for "column" nail pattern

for JHDU20 JHDU24 JHDU36 JHDU48 JHDU60 JHDU72 JHDU84 JHDU96
R1.ptk 0,61 0,51 0,56 0,50 0,53 0,50 0,52 0,50
Raptk 0,25 0,57 0,58 0,54 0,55 0,53 0,53 0,52
R2.ptk 0,62 0,54 0,56 0,51 0,53 0,50 0,52 0,50
Table Dx-11: Column factors JHHU
factors for "column" dowel pattern
JHHU JHHU JHHU JHHU JHHU JHHU JHHU JHHU JHHU JHHU
for 140 180 200 260 320 380 440 500 560 620
R1.Htk 0,47 0,51 0,51 0,54 0,56 0,57 0,59 0,61 0,62 0,64
Ra ntk 0,78 0,76 0,73 0,64 0,62 0,64 0,62 0,61 0,61 0,60
column / partial connection
JHDUxx JHHUxx
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Connection to concrete / rigid support
Force direction F1/ F2
The anchorage has to have a capacity, to absorb the following described forces.

Download: F1 [@:
Each of the both upper bolts has to have a axial capacity of min:
Raxboita> Fra x 24mm/ (eporr X 2)

e=24

Uplift (only for connection with minimum 4 bolts):
Both lower bolts have to have an axial capacity of min:
Raxboid> Faoq x 64mm / ( eporr X 2)

Each of the bolts must have a lateral capacity of min:

Ruatvoid> Fia / nbolt F
or 2

Riatbottd> Faa / Npolt

. e =46
with:

€polt = Size A — 50mm
npoit = Number of all bolts

e
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The limit for the axial force is given with 5,3 kN for each of the upper bolts, and a limit for the lateral force in each

bolt with 30,0 kN.

j—

The active force in the bolts can be determined also with software, e.g. anchor designer

Force direction F4
The force in the upper bolts have to be calculate as following:
Fuppervoitaxd = Faaxa/((atb)x 2)

The limit for the axial force is also given with 5,3 kN for each of the upper bolts.






