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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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Il SPECIFIC PART OF THE concrete. With regard to moisture behaviour of the
support and/or joist, the use is possible in service classes
EUROPEAN TECHNICA L 1 and 2as defined in EN 1998-1:2004 for the
ASSESSMENT Concealed Beam Hangers made out of galvanised steel
. o The use is possible in service class 1, 2 and 3 defined in
1 Technical description of product EN 19951-1:2004 for Concealed Beam Hangers made

The SIMSPON Strongie Concealed Beam Hangers out of stainless steel 1.4401 and 1.4404 according to EN
are three dimensional nailing plates made of- pre 10088, or another stainless steel as described before ir

galvanized steel Grade S 250 GD (min. Z 275 structures _subjept t(_) inter_nal or extgrnal atmospheric
according to EN10346 or stainless steel 1.4401 and &XPosure (including industrial and marine environment),
1.4404 according to EN 10088 or a stainless steel with & €Xposure in permgnently d_gmp mtgrnal cond|t|ons, i
minimum characteristic yield stress of 235 N/mm2 or a"® partu_:ular aggressive conditions exist. Such partlcul_ar
minimum ultimate tensile strength of 330 N/mnot figgress_lve_condltlons are e.g. permanent, alternating
aluminium AlMgSi 0,7 according to DIN 174B The Immersion in seawater or the splash zone of seawater,

range addressed by thapproval consists of various chloride atmosphere of indoor swimming pools or

hangers which have in common the necessity to practic&iMmosphere with extreme chemical poliution (e.g. in
a notch and holes in theist for the dowels path : Tu, desulphurization plants or road tunnels wherecirg

TUS, ETNM, BTN, BT4, BT, BTC BTALU, BT materials are used). A concealed joist hanger produced
ELEX. CBH. JaneE)efamiI’y. Tﬁey are intended for from steel, which is resistant for these atmospheres, may

woodwood connections and woadncrete connections P€ used in these areas.
with angles varying from 30° to 90°. The geometry and

standard dimensions are given in Annexes D. The scope of the omectors regarding resistance to

corrosion shall be defined according to national
provisions that apply at the installation site considering

ETB are twopiece norwelded, facdixed connectors to : Y
environmental conditions.

be used in timber to timber connections.
ICS and ICST are twpiece norwelded element

connectors to be used in timber to timber connections. > o _ :
EL connectors are omdece norwelded, facefixed ductility of a joint under cyclic testing. These connectors

connectors to be used in timber to timber connections a§entribution to the performance of structures in seismic

well as connections between a timber joist and aZOn€s. therefore, has not been assessed.

concrete structure or a steel member.
ELS connectors are ofeece nomwelded, facdixed [N the case of EL, ELS, ETB, ATEN, EGCL & EGCM

connectors to be used in timber to timber connections. CoNNectors however, they should not be used in areas

The connectors are made from aluminium grade ENWhere they may support seismic actions

AW-6082 T6 according to EN552 with minimum i )
yield strength of 250 MPa, a minimum tensile strengthThe ETB EL and EL-S connectors are intended for use in

of 295 MPa anda minimum ultimate strain of %. making enegrain to sidegrain connections in load

Dimensions, hole positions and aluminium type arebearing timber structures, as a connection between a
shown in A:nnex D6 to D8. Typical installations are timber joist and a solid timber or wood based header,

shown in Annex C. 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 fulfiled. The EL connectors are also intended for use
in making an en@rain connection between a timber joist
and a concrete structure or a steel member.

No performance has been determined in relation to

A coloured top paint can be applied to all connectors

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

Assessment document (hereinafter EAD) The provisions made in this European Technical

The intended use of tHIMPSON Stronglie Concealed Assessment are based on an assumed intended workin
Beam Hangerss to establistconnections of joists with  life of the connectors of 50 years.

rectangular cross sections to their support, where

requirements for mechanical resistance and stability and he indications given on the working life cannot be
safety in use in the sense of the Basic Worksinterpreted as a guarantee given by the producer or
Requirements 1 and 4 of Regulation (EU) 305/2011 shalAssessment Body, but are to be regarded only as a

be fulfilled. means for choosing the right products in relation to the
The joist may be either of solid sawn or Engineeringexpected economically reasonable working life of the
Wood Product listed in Annex C1. works.

The support mayalsobe either a solid sawn element, an
Engineering Wood Product listed in Annex C1, or
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3 Performance of the product and references to the methods used for its assessment

Characteristic

Assessment of characteristic

3.1 Mechanical resistance and stability (BWR 1)*)

Joint Strength Characteristic loadarrying
capacity

Joint Stiffness
Joint ductility
Resistance to seismic actions

Resistance to corrosion and deterioration

3.2 Safety in case of fire (BWR 2)

Reaction to fire

Resistance to fire

3.3 General aspects related to the performance
of the product

See AnneD
See AnneD
No performance assessed
No performance assessed

See section 3.6

SIMPSON Stronglie Concealed Beam Hangers a
Joist End connectors are made from steel classifie
Euroclass Alin accordance with EN 135@1 and
Commission Delegated Regulation 2016/364

No performance assessed

The SIMPSON Strondie Concealed Beam Hange
and Joist End connectors have been assesse
having satisfactory durability and serviceability wh
used in timber structures using the timber spel
described in Eurocode 5 and subject to the conditi
defined by service class 1, 2 and 3

*) See additional information in sectior43. 3.6.
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34  Mechanical resistance and stability serviceability when used in timber structures using the
timber species described in Eurocode 5 and subject to the

See annex D for characteristic lee@lrying capacities conditions defined by service class 1 and 2

of the SIMPSON Strondie Concealed Beam Hangers

and SIMPSON Strondie Joist End connectors. The ATFN connectors have been assessed as having
satisfactory durability and serviceability when used in

The mechanical capacities of the concealed beamimber structures using the timber species described in

hangers and Joist End connectors are determined biurocode 5 and subject to the conditiatefined by

calculation assisted by testing as described in the EOT/Aervice class 1

Guideline 015 clause 5.1.2. They should be used for

designs in accordance with EN951-1 (Eurocode 5)  Serviceability of the Concealed Beam Hangers is

or a similar national timber code. understood as their ability to resist loads without
unacceptable deformations.

The loadbearing capacities given in Annexes D of the

concealed beam hangers and Joist End connectors hag® General aspects related to the use of the

been determined based on the use of connector nails iproduct

accordance to ETA4/0013 and screws are described in

Annex C3. It is allowed to use connector screws orConcealed Beam Hangers and Joist End connectors are

connector nails 4.0 x 50 or 4.2 x 50 or 4.2 x 60 in manufactured in accordance with the provisions of this

accordance to ETA4/0013. Case by case calculations European  Technical  gsessment using the

have to be carried out to determine the {badring  manufacturing processes as identified in the inspection

capacity of the connection. of the plant by the notified inspection body and laid
down in the technical documentation.

The design also allows the use of threaded nails in

accordance to EN 14592 with a diameter in the rangeSIMPSON Stronglie Concealed Beam Hangers and

4.04.2 mm and a minimum length of 35 mm, assumingJoist End connectors shall be installed on the basis of a

a thick steel plate when calculating the lateral nail{oad specific structural design for each installation, using the

bearing capacity. If no calculations are made a reductiodoadbearing capacities given in Annexes D and

factor equal to the ratio between the characteristicapplying the appropriatenks factor depending on the

withdrawal capacity of the actual used threadeitiand  relevant service class / load duration and the appropriate

the characteristic withdrawal capacity of the National partial safety factor for materials.

corresponding connector nail according to table B1 in

ETA-04/0013 is applicable for all lodakaring The fixing of the Concealed Beam Hangers and Joist

capacities of the connection. End connectors to the support shall use the appropriate
nails or screws in case of solid wood or wdiabed

No performance has been determined in relation tosupport, appropriate CE marked metal anchors for use in

ductility of a joint under cyclic testing. concrete in case of concrete support. The load bearing
capacities indicated in the Annexes are given provided

The contribution to the performance of structures inthat the fixing device has been appropriately designed

seismic zones, therefore, has not been assessed and installed.
3.5 Aspects related to the performance of the The Concealed Beam Hangers shall be installed by
product appropriately qualified personnel, following an
installation plan and relevant construction details
3.5.1 Corrosion protection in service class2and 3. worked out for each individual building project. The

The thickness of galvanisation (Z275 according to ENinstallation plan shall be based on the manufacturers
10143) or the aluminium AIMgSi 0,7 is such that a general guide and provisions for installing SIMPSON
reasonable durability may be expected in service classes3trongTie connections

and 2 according to EN 19951:2004, in the conditions

stated in1.1 above ZM310 can be used as corrosion

protection in service class 3 (applicable for all steel

thicknesses).

The use of stainless steel 1.4401 and 1.4404 according to

EN 10088 extends the scope to service class 3 according

to EN 19951-1:2004 in the conditions stated il.1

above.

The ETB,ELEL-S, EGCL and EGCMconnectorshave
been assessed as having satisfactory durability and
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4 Assessment and verification of constancy
of performance (hereinafter AVCP) system
applied, with reference to its legal base

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 305/20119 2+.

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

Technical details necessary for the implementation of
the AVCP system are laid down in the control plan
deposited at ETAanmarkprior to CE marking

//\\ //
Issued inCopenhagen 802501-15 by
“ /

\ /

Jﬁorﬁég é hanial
Managing Director, ETADanmark
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Annex A Revision History

RevisionHistory
Issue update
TU for force direction axial and lateral
Update BTN, BT4, BTALU up to size 240
3 BT280 up to BT600
BTC120 up to BTC600
Merged with the ETA 07/0245 Joist End connectors
ET, ETB, ELS
Added the possibility for a slope < 0°
4 Add ETS
5 BT - Update of the tables 13 to 20 in annex D1
New definition of force directions
BTN, BT4, BTALU, BT - several revisions
BTALU i Download with dowels @7, @8, @10 and @12
BTx for Racking
6 BTC - all types added in the tables
Fire resistant for concealed beam hangers/hidden conneptimsiple
TU, TUB, TUS, TUBS- several revisions
Addition of new product rangéaneboJHHU, JHDU, JHGUJHH, JHD
Addition of new product: ICST
Some more correction / clarifications, update of standards reference
ATF - renamed to ATFN
modified depth of holes from 2,8 to 3,1, and d=12 to d=10
Change the corrosion protection to Chrome VI free
Add the fire rules to get F30 with timber protection
BTN/BT4/BTALU/BT
Update tables for BT acc to modifications made next to mistake identified
Table 9 to 12: values corrected
Table 33 and 34 values for BTN corrected
Table 34 the number of SD's and nails are corrected
7 BTC
Table D43, additional option for timber size b=60mm.
added the option for slope connections
CBH
added the types of fastener to header for CBH, tabi@ D9
to added the size CBH105
CBH - thickness changed from 3,0 to 2,5mm
Janebo
correct a typing error in the formula (the index 2 in the box shall be 4)




Page9 of 143 of European Technical Assessmant ETA07/0245 issued or202501-15

added the product names/sizes for types without uplift hook

Correction of some typing errors.
to add additional coatings: Z800 and ZM310

Add product family EGCM & all relating data
Add product family EGCL & all relating data
Add product family BT Flex & all relating data
Add product family BTCALU & all relating data

Amends regardingainted products: "The connectors can be applied with a coloured
paint"
Wording chang&bout seismic actions

Btx i alterations about the eccentricity for load direction F3

BT i texts enlarged

BTNidel ectoe fir®38 t abl

BT4 - Table 34: the value BF280-c for CSA5,0x50 shall be 36,5 instead of 29,5.

BTALU - Table DX1 Size specification (page 38): all lengths of BTALU should be 4
shorter
BTALU - Create a hint after table 34vhere table 35 is located

Alterations to tables to show CKT or C24 for header material
BT i text boxes enlarged
BT i update of product tables to show 106mm dimension

BTALU - add in page 40 and in page 58 to 62 that values given for @7 dowels are ¢
valid for @7.5 dowels
BTALU - tables 8536-87 correct dowels diameter which should be @12 instead of @

BTALU i several updates

BTALU i additional information included/updated for fastener numbers (page 40)
TUS - Angles range should be modified for TUS from 1 to 89 instead of from 30 to &
TUST Indicate naming alternatives as the TU/S

Table D461 R3 should be changed into R4

CBHi Updaethe list of product for R2 (with the ratio of dowels)

CBH - Include the option and data for CBH1@5

CBH - New nailing pattern on post for CBH range

ETS- Adjust table D161 size and change min width for ETS100 from 70 to 75 mm

ATF - page 123: Formula for R_1.J.K shall be for one fastener; page 124: e_H shal
end of line e_H too

TUB - Add F2 & F4 for TUB, check in folder ProdMaster/TU TUS TUB TUBS/Desig
Mode

TUB - Include thickness modification of TU/TUB range within ETA

TU - Include load modification for R3,k and R4,k within ETA acc to ETA annex
TU T Update of tables within Annex D2

BTC & ETNM - Includeadditionaldata for capacities of BTC and ETNM with SSH
screws
EL 7 Update of table D2 to include ZPRO coating

Sort Annex D into alphabetical order by product name
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Annex B Typical Installation

B.1Typical installation for ConcealedBeamHangers

header

hn

by dowel

- header
 joist
BT ‘ %\1 z
‘ B =
joist
Nail Pattern
o o e - o e e o |®
:. :. z. :o :o :o zo :o ) :
o o 2o’ o o 2 e ®le
.. .. O. .o oo Oo C)o oo o .
o o 2e’ ® o 2ol ®e
o o 2o’ o lo° 0% 16®
o®lle® 2o’ o®e® 2o’
4-row  2-row 4-row 2-row
column column
Other nail pattern is described in annex D.
Concealed joisthangeB8T0 i n the) following text

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

1. BT can be fastened to wodidsed members by nails or screws.

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

3. The characteristic capacitf the BT connection is calculated according to the mahufar er 6 s t echni c
documentation

4. Theconcealed Joist Hangezsnnectioris designed in accordance with Eurocode 5 or an appropriate National
Code.

5. The thickness of the beam shall be at lgagherel is the length of théastenersn the beam. This is in
accordance with Eurocode 5.

6. The depth of the Joist shall be so large thastbel dowehasat least a distance of 3d to tbdge whered = the
diameter of thesteel dowel.

7. The depth of the beam shall be so large thafastenershiave at least a distance according EN 1895in
relation to thdorce direction.
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8. The slotfor theBT in the joist may be t +1/ +2 mnwheret = the thickness of the bar oftiBT, for the type
TU12, TUS12the slot may be 6 mm, fthe other size of type TU, TU8Be slot may be-20mm

9. For connection to concrete the anchor bolts shall be mounted acdortlisgapproval of the used anchoort
10. For connection to steel the bolts shall be mounted according the redtaraturd
11. The backside of the BT shall have contlongthe full heightof the connector

12. BT made from stainless steel shall only be fastened witm&stenade from suitable stainless steel. Lioated
concealed joist hangesball not be fastened with fasteners of stainless steel.

13. 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.

14. The execution of the connection shal/l be in accord

B.2Typical Installation for End Grain Connectors :ETB, EL, ELS, EGCM
& EGCL

The connection to the header or the coldomthe ETB and ELS can be made with Nails or CSA screws
and screws onlfor Type EL, EGCM & EGCL

The connection to the end grain of the joist is made with saewordingo thecorresponding\nnex.

The angle between the Joist End connector and the screws is 45°. A slope anisgaeg&sible inthese
productranges.

An ETB, EL, EL-SEGCM & EGCLconnection is deemed fit for its intended use provided:

1. The header shall be restrained against rotation

2. If the connection only has a connector on one side of the haaderccentricity moment
from the joists shall be consideretien verifying the strengtbf the header.

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

4. There shall be nails or screws in all holes or a partial nailing pattereszsiped in Annex
D.

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

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

7. 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
maxmum 3 mm for connections made with thHe édnnectorFor connections made with the
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© ®

10.

11.

12.

13.

ETB, ELS, EGCMand EGCLconnectorshegap between the member surface and the
connector shall be marum 1 mm.

The EL connector shall be in close contact with the concrete or steel over the horizontal flap.
For ETB, EL, EL-SEGCM and EGCLconnectors the width of the header shall be at least
I+4d, where | is the length and d is the diameter of the nails or screws in the header.
For ETB, EL, EL-SEGCMand EGCLconnectors 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 whBIeEETEL-S, EGCMor EGCL
connector.

Nails or screws to be used shall have a diameter, which fits the holes oBhEIEEL-S,
EGCMand EGCLconnectors.

Minimum end and edge distance for the nails/scieave to be obserdeaccording tdhe
standard or, if applicable, according to the relevant assessment of the fastener.
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ETB, EGCM and EGCL

Section
H
Header J
Section
H J

Joist

| g = I-10mm

| of i also maximum threaded length
of the screw

ETB

For a slope B < 0° the angley z 30°
in aceordanece with the approval of the
screws, which ks used to determine

R axak **

EGCL

For a slope ob < 0° the
screw values on the jois
must be determined
according to the grain
direction regarding the
271 angle.

15°< Ol = 185°

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

evaluated accordingly.

** if 9< 30° and the screws are covered by approval for this application, the values for the connector may be

evaluated accordingly.
*** the 10mm value may be undeun for EGCL, separate values for EGCL are 8mm
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EL
Section Top View
i
il Symmetry plane
—
Joist
Header \
X
5 |
NI
1>
a5A< | < 90A
For aslope | <OAthe angle’ > 30A
in accordance with the approval of the
screws, which is used to determine
Rax,: ,k *k
4
Section
Header N

Joist

** jf 9< 30° and the screws are covergdapproval for this application, the values for the connector may be
evaluated accordingly.
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Installations
embed in the header embed in the header and the front of joist
\_ni | \_Hi |
A | A |
\ | \ |
Ry N |
| |
| |
| i |
R ‘ without any embedding ‘
\ | \ |
& N
| |
| |
<10
S
h |
|
N
|
Arrangement 1 Arrangement 2
] N sheathing e.g. OSB N
1 !
| A |
X | \ |
N N
\ | |
:[L |

. sheathing e.g. OSB
fastened to timber frame members 99

N N AN NN
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ELS
Section
embed into the joist embed into the header
] o o -] ‘
o] ° o]
(o
- o o = ‘
= ‘ g = ‘
‘ © Joi ‘
1 Joist .o oist ‘
Header o0 Header
N 0.0 N |
A 0% A |
N N
n | L] |
| ,
|
-15A< i < 90A .
without any embedding J
[ ] =
| :
Joist ‘ Joist
A | N |
N ‘ A ‘
A | A |
| w |
|
. ] ‘

Top-View

For aslope | <OAthe angle ' > 30A
in accordance with the approval of the
screws, which is used to determine

R ax, 'k *k

*if 9< 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 for Connectors for Studs: ICST:

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 |1 CST connector is intended in the case of .Aicl os
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B.4 Typical Installation of Steel End Grain Connectors ATFN

Fl Fl
. o A-A
joist header ASIOpe | 35A.. 1A | A 1/3 of screw length

R;= 050xR, skew | 25A.. 155
R,= 025xR,

The distances to the bordmercording to the picture above have to be considered.

Additional option for installation:

I:1,d

tension strap against rotation
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beam connected
as "header"
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support

placement of the
ATFN upside down
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Edge beam with
header plate.
The beam shall
be secured
against twisting

Header column
with joist plate
support

The routing can be made a) in the joist with 10mm, b) in the header with 10mm, or c) in both parts with together
o10mm.

The connection to the header can be made with nails in the case where the tpradente from rotation.In
other casg the CSA screws have to be installed.

R " Header is prevented for rotation Re1k Header is free to rotate
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B.5 Installation for fire justification

N

@ Fire from max 3 sides.

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

Fire Resistant period - timber C2
30mm 60min
ty (mm) 50 50.00
a; (mm) 10 30*
dg; (Mm) 10 [30] 30 [Not Applicable]
dgo (mm) 20[30] 60 [Not Applicable]

*must be plugs
For BTALU connector use values between []
Forconnection wi t h a g gpan befdeceasddrondy,dhis does not apply for the BTALU.

t1: thickness of the timber member on each side of the connector

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

dg1: thickness of the glueh strips

dg: thicknessof t i mber for overl apping for the back plate w
gap = the distance between the end of the joist and the surface of the header
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for dg2
dg2 afi gab < 3 mm **
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d=1 of steeldowel
** For connector type BTALUWANd BTCALU thegpi s | i mi ted by

01 mm.

- BTC; CBH bolted, BTCALU

Thegp is | imnted by O3
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- Hidden connector. ATFN, EGCM, EGCL, ETB, ETSNEL/ELS, ICST

Hidden connector such as ATFN, EGCM, EGCL, ETB, ETSN, EL/ELS and ICST can also be justified by using
this solution. In this case, a routing is corgouy. A thickness of timbergbn each side of the connector must

be respected.

Fire Resistant period -
timber C24
30mm 60min
ETSN, ICST 10 30
dy (mm) ATFN, ETB, EL/ELS
EGCL, EGCM 30 -
ETSN
a,(mm) ICST 40 55
ATFN, ETB, EL/ELS
EGCL, EGCM 40 -
ETSN, 28 58
3 (mm) ATFN, ETB, EL/ELS
EGCM, EGCL 28 -

dy: thickness of the timber protection
aq: edge distancef 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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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 33@dfpa@dinary steel of

the quality S250GD + Z275 according to EN 10346 or S235JR according to EN10025, or aluminium
AlMgSi 0,7 to DIN 17491.

The Joist End connecware made from aluminium grade EN AB082 T6 according to EN55-2 with
minimum yield strength of 250 MPa, a minimum tensile strength of 295 MPa and a minimum ultimate
strain of 8%.

The ATFN connector is made from:

Plates S355MC according to EN10149

Pins: steel with a minimum vyield strength of 580N/mm?2 a minimum tensile strength of 610 N/mm2 and a
minimum ultimate strain of 16%. The pins are connected with the plates by compression strain

Requirements for the header or the jfistthe concealed beam hangers:

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

- The requirementsf 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 resistamd with certified
mechanical performances for fasteners

The characteristic density of the wood members shall be at least 350 lkpyver densities are
applicable but the load bearing capacities shall be reduced byttfadtor, given by

Wherej « is the characteristic density of the timber in k§/m

In case of concrete support, concrete shall be specified according to BIN\#6a resistance class
within the following range : C20/25 to C50/60.

The wood members shall have a thickness which is larger than the penetration depistétieesnto
the members

Requirements for the header or the joist for the Joist End camsect

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 C1&40 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,
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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 C1€40 according to EN 338 / EN 14081,

- Glued members of timber classified GC40 according to EN 338 / EN 14081 when structural

adhesives are used

- 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), pteeefer tathema nuf act ur er 6 s speci

The loadcarrying formulas stated itknnex B are applicable for a wood density from 290 Rgétn#60
kg/m?. It is allowed to use wood with a density up to 500 Rgktowever, increased loathrrying

capacity than that for a density of 460 k§khould not be employed. For density between 420 and 500
kg/m? pre-drilling of nail and screw holes are necessary.
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C.2 Definition of force directions

The characteristic loadarrying capacities are for the following force directions:

F1 Downward

F Uplift

Fs Laterali horizontal

F,4 Axial in the middle of the beam

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

Force direction E
Theseare givenn different tables foeachconnection.

fiTable for connection with header frigem rotatiord. Hereit is assumed, that the connectluas aBT
both sides of the headand the difference between the active forces is no more thand2@ke header is
clamped. In this case the calculation for the header may be made dgparate

fiTable for connection with headigeet o r .dHeratheeedcentricityf the BT is usedsthe moment is
absorledin the BTi connection.

For the capacity for the header with b = 240 rihiis to multiply the values forlds = 180mm with the
factor 0,77.

For an uplift forcethe upper doweh the cutout holemay not be ugkfor the calculation.
Force direction F
The values for fcanbeusewher e t he number of steel dowel hac

out o hol e.

How to use the tables:

Force direction nail pattern
the used fastener and size
A /en h of steeldowel
Rix CNA 4,0x50 4-row /
Length SD [mmij—> 80 100

numberpfSD [ mv  kN] | nv  kN]

number of [ 5 3 — 20| 3 18,2 20] 19,4
steel dowel —] 44 32,2 44 34,5
4 28] 295 28] 312

48] 43,0 52| 46,1
R\ 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 witt4eel dowelvith a length of 200mm, the width of joist is min.
100mm, nail pattern =-dow, and 28 nails 4,0x50 issR= 31,2 kN.
for the same connection with 52 nailsR 46,1 kN.
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For usingamother number of nails, it must be betweenrtmberof fasteners listed in the tabkbe
capacity may béeterminedy linear interpolation basesh the number of nailén the sample before the

number of nails may be between 28 and 52.

—

nails according

placing of the {7
to the drawing

e - 9 000000
c 90000000
000000
LN NN X X )

dowels according
to the drawing

®@ @ @ @ O O O

ZF placing of the

Force direction E
Theseare givenn thetable, with and without screwBor connectios with screwsthe screwsare
insertedperpendiculanext tothe 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 joi&0mm. The screws aimesertedirom both sidesThe
screws shall be fullthreaded.

b des Nebentr? gers

b - 20 = L2nge der Schraube

|Z3 B %10

S %‘ AL b of joist oo
@ 1 _
= — ; é\z b - 20 = length of screws —_— el —
& __Wo \S NI — il

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

The Eccentricity 6ed for the | oad direction F3
top of the BTx

Wherescrews areinsertedirom one sidegit shallbe the side of thapplied force Otherwise the capacity
is reducel with the factor 0,8 ; see following picture

e F3 FS

il 4

head side
of screws
Use the table values use the table values x 0,8
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Force direction F
The force is irthedirection of joist and in the middle of the joist

F4

— IRES ] — o — P
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General
header header||
slope | :0A... 45A \| slope | :0A..

Type BTN-90 and BT490.

>40 -
N
N
o L
Q@ @
[can>)
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N
N

For the TUSype additionalskews argossible:

Q

RIS . header

wla a

-y
i

o2 9
L= = =]

&

Theabovepicture shows a skew to the left side. The design for rightisame
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n N/4 b N/2 b N/4 joist
>40, >80 | >40
| | header
o |12 A5 Il s For installations where the BT
S S : connectors are next to each
&2 L PV~ - 62 other, the value for one BT
L% jy 72 may be multiplied by 2
6 For F21 itis necessary to use
hn / 9} /O/Q/ © h, screws for reinforcement with
S Ll dv il a minimum length of Bn T
(e % o 2 /o/é 20mm
7007 i The length of the steel dowel
for each BT = Lmax = 0.5 X Bn
AT
>10 >20 >10 N

by > 160 steel dowel | x L

The dowes should be inseedfrom both sidesneetingin the middle of the joist.

Connection to concrete / steel

>80

-

m
w
® 00 0 o

w
TYYT

dowel
The connection for force direction 5 with min. 2 anchor boltsised in thaipper holes.

For an uplift force, Fand k aminimumof 4 anchor boltsmust be used in thepper andower holes.

Racking check

Due to the high rigidity of CLT waltthe racking load can be transferred to the BTALU at the bottom and
decomposed as an axial load and a lateral load.

FFF x , 1+ Fx, 2+ ExA#Fx2=6 =Fagin d
Fi=Fxdy/ )3 (x
Optional : For the other BTALUy; Ex/x13 Fy1

The use of formulas provides no gap between wall and floor memidéith. F the racking load, Y the heighttbé
wall and Xi the distance between the BTALU and the |

to the end of the CLT wall, and the last Connector (it’s the right one in the picture below) doesn’t absorb any axial
load.
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>
Fx i

X2

X1

A
Then interaction formula must be used on the first BTALU:

Foi\d [Fuq)\’
BECR
R!-'.l Rxl
With

Ry.1 the resistance of the first BTALU to tension loads
Rx 1 the resistance of the first BTALU to downloads

Characteristic capacities R kfor BTALU with steel dowel @7, 8 and 10mm

[Equation ]
Tension resistance of BTALU is calculated using the following equation:
Rax = min(ngX Fa,sp,rk Mn X Fax.rY
Ny is the number of dowels
ny is the number of nails/screws
Fat,so,rk is the characteristic loachrrying capacity per dowel in the timber for both shear planes (acc.to EN19
1 88.6).

FxRrk 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
the calculation.

D5

using in

Steel dowels
The steel dowels must be mechanically equivalent or greater than S2384R=(235 N/mm).

The standard spacing between dowels is 40mm. If the spacing increases and the number of dowels remain the sam

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, ETSN, EGCL and EGCM
Header parts:

For ETBuse CNAnails or CSA screws,
For ETSN it must be CSA screws?
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For EGCL it may be CSA screws or TTUFS screws.

For EGCM it may be TTUFS or CSFT screwsnly with CSA screws for ETSN and EGCL connectors. It can also

be TTUFS screws for EGCL, and TTUFS or CSFT screws for EGCM. The part in the joist must be fixed with
screws with an angle of 45° to the connector. For ETSN, the part in the joist has to be fixed with screws with an
angle of 35° to the connector. The screws must have an angle between grain of timber and the screw according to
the approval of the screws. For the ETB, EGCM, and EGCL and ETSN both parts of the connector are to be fixed
separately on the header and the joist before assembly of the connection.

For the EGCM and EGCL, two optional screws must be inserted to resist the uplift, lateral and tensile forces. These
screws are installed from the joist part reaching into the header with an angle of 37.2° by EGCM and 45° by EGCL.

C Drawing with all load directions for EGCM and EGCL

R1k

For the types EL and EE the connectdnas to be fixedo the joist andhen connected tihe header or the column.

F1
Screws in joist ‘

«— <

Joist

Header

BH
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< |
Fa e, |
e |
\2 Joist ‘ 5
F1 T
4\ S o
Y / Crews In joisi ‘
1
Header

\/
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C.3 Fastener specification and capacities

Nail & screw type Size [mm]
(According to -
Finish
ETA04/0013 Annex | _ nis
Drawing 1 & 2) Diameter Length
Connector nail 4 35, 40, 50, 60,
75, 100 .
Electroplated Zinc
Connector Screw 5 35, 40, 50
Connector Nail 4,2 35, 50, 60
35, 40, 50, 60,
Connector Nail 4 75, 100 Stainless steel (as described
Connector Screw 5 35, 40, 50
Size [mm]
Other fastener Finish
Diameter Length
Screws according to
EN14592 or accordin 4 Up to 200 Electroplated Zinc
toan ETA
Screws according to .
EN14592 5 60-120 Electroplated Zinc
Connector screw Zinc flake coating
according to EN 1454 6 85-110
Screws according to .
Electroplated Z
EN14592 8 Up to 300 ectroplated Zinc
I
3 . .
Dowel according to 10 :(l)fgtiroplgt\/e;nizggg
EN14502 - P9
12 - stainless steel
SDD7.5 -
Bolt M8 8 -
For relevant concealed joist
Bolt M10 hanger see the assumed
10 - characteristic capacities of theg
bolt connection andf compare
with the specification of the
Bolt M12 manufacturer
12 -

The capacities are given in the named standards or relevant approvals.
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Annex D- Product definition and capacities

D1ATEN
Alternative names
Model Branch 36| Branch 40[ Branch 46 Branch 47 A
(UK) (France) | (Denmark) [ (Germany)
ATFN
Drawings
A —A__
A /\
®Del [
YA 8
e T © |l 0,5xB
a ;
M| e er—m ©®
® © © ©  05xB
© @ —
- female part male part
gountersink to the supporting to the supported
member member
b-b = s = - %
[=2)
= = il 3o
e}
a-a —t i - ) i
%I 10Jﬁ i
No of Holes
A B tl t2
Model
[mm] [mm] [mm] [mm]
Female Part | Male Part
ATFN55/110 55 110 5 5 8 11
ATFN55/150 55 150 5 5 11 15
ATFN55/190 55 190 5 5 14 21
ATFEN75/150 75 150 5 5 17 22|
ATFN75/190 75 190 5 5 21 28

Material specification

Plates:S355MC according to EN10149-Fe/Zn12/A or Fe/Zn12/Bcc. to EN 2081

Pins: steel with a minimum yield strength of 580N/mm?2 a minimum tensile strength of 610 N/mmz2 and a minimum

ultimate strain of 16%. The pins are connected with the plates by compression strain

Connection to the supporting memb@nlA-nails and CSAscrews according to ETA04/0013
Connection to the supported membe&ACscrews according to ETA04/0013
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For installation for fire justification, see clauB6é

Characteristic capacities

For connection, where the header is prevented for rotation:
Rik=min (Rk; R 1Hk)
R3k= 0,5 X R1k

R4x= 0,25 X R1k

For connection, where the header is free to rotate:
Re1k=min (Re1.ik; R®1.Hk)
Rez3k= 0,5 X R®1.«
Re4ek= 0,25 X R®1.x

For load combination:

° ~2 o ~2 0 ~2
aﬂg +aﬁ§ +%Z4-d§ ¢10
C™Md~+ C'sd+ CTM4d-~
For Réi.a correspondingly
Where:
: 1,84
240 f, 4| J2+——=1|+2x 5

.fh.J.if

R, ;4= ny x min, 375 Jogr +2% pfﬁ

P
T
=~

I
N

-O:00O
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Reihk =
° ~2 o 3 ~2
%1 1 g + gpeH ZmaxH 8
C''H RIatH.k - gqp.H 3 Rax.H.kg
n; number of screws in the joist
NH number of screws/nails in the header/column
fnax  joist embedding strength in N/mm2; fnik= 0,0047*} k2
J ka characteristic density of joist in kg/m3; } kaO 4 6 0 k g/ mj
Riathk the characteristic lateral capacity of the fastener in the header
Riatak the characteristic lateral capacity of the fastener in the joist
Raxnk the characteristic axial capacity of the fastener in the header
Raxak the characteristic axial capacity of the fastener in the joist
ey eccentricity of the joist connection in mm , generally e;= 0,5 By +10mm
eH eccentricity of the header connection in mm; generally en= 0,5 Bn
Bn header width in mm
Model Ip.HIzmax.H Ip.J/zmax.J
ATFN55/110 156 260
ATFEN55/150 286 474
ATFN55/190 436 752
ATFN75/150 424 619
ATFN75/190 910 1000

D2 BTCALU

e
F J
1d e
%, H
A
joist
header
B
by
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Alternative names

Model Previous name
Branch 36| Branch 40| Branch 46 Branch 47

(UK) (France) | (Denmark) [ (Germany)

BTCALU

Table D2-1: Drawings

Table D2-2: Dimensions and number of fastener

No of Holes
A B C 1
i [mm] [mm] [mm] [mm]

@5 @9

BTCALU90 80 90 117 6 16 4

BTCALU120 80 120 117 6 22 6

BTCALU160 80 160 117 6 30 8
BTCALU200 80 200 117 6 38 10
BTCALU240 80 240 117 6 46 12
BTCALU280 80 280 117 6 54 14
BTCALU320 80 320 117 6 62 16
BTCALU360 80 360 117 6 70 18
BTCALU400 80 400 117 6 78 20
BTCALU440 80 440 117 6 86 22
BTCALU480 80 480 117 6 94 24
BTCALU520 80 520 117 6 102 26
BTCALU560 80 560 117 6 110 28
BTCALUG00 80 600 117 6 118 30
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Table D2-3: Material specification

Materlal Product Material Grades [Coating Specificatig
thickness
5 BTCALU AIum|n.|um
AIMgSIiO.7,

Characteristic Capacities

The maximum declarable load capacities for BTCALU are:

[ Mg X Ryt ax

Rl.k = Rz.k = min <

() : )
+
[ V1t X Rige.n knri/r2 X Raxni X Kanchor

. Ng X Rigt a
Ryp = min 'R I
Nper X Raxnk X Ranchor

With:
Ny Number of dowels in the joist
Ratak  Characteristic lateral capacity of one dowel in the joist (two shear planes)

Nh Number of fasteners in the header

Nh,ef Effective number of fasteners in the header

Rath,k Characteristic lateral capacity per fastener in the header, max 32,4 kN for fasteners in @9 holes
Rax,h k Characteristic axial capacity per fastener in the header, max. 23,3 kN for fasteners in @9 holes
kh.r1 Shape factor for R

Knr2 Shape factor for R

Kanchor Bolt factor which is 1,0 for fasteners in @5 holes and 0,67 for fasteners in @9 holes
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Table D2-4: Characteristic Capacities

Connector Nail Pattern 1 Nail Pattern 2 Nail Pattern 3

Model ?igl]‘lt Ny N, ef kn, R1R2) Ny N, ef Knr1 knr2 Ny N, ef knr1 knr2
BTCALU90 90 4 4 0,62 2 2 0,62 *) 2 2 0,62 *)
BTCALU12( 120 6 6 1,94 4 4 1,55 1,41 2 2 1,55 *)
BTCALU160 160 8 8 3,62 4 4 2,59 1,41 4 4 2,33 2,18
BTCALU20Q 200 10 10 5,83 6 6 3,88 3,7 4 4 3,3 2,18
BTCALU24( 240 12 12 8,54 6 6 5,44 3,7 4 4 4,5 2,18
BTCALU280 280 14 14 11,78 8 8 7,25 7,02 6 6 5,83 5,64
BTCALU32( 320 16 16 15,53 8 8 9,32 7,02 6 6 7,32 5,64
BTCALU36( 360 18 18 19,81 10 10 11,65 11,37 6 6 9,03 5,64
BTCALU400 400 20 20 24,51 10 10 14,24 11,37 8 8 10,87 10,64
BTCALU44( 440 22 22 29,51 12 12 17,09 16,75 8 8 12,89 10,64
BTCALU480 480 24 24 34,74 12 12 20,19 16,75 8 8 15,11 10,64
BTCALU52( 520 26 26 40,13 14 14 23,56 23,17 10 10 17,48 17,19
BTCALU56( 560 28 28 45,65 14 14 27,18 23,17 10 10 20,01 17,19
BTCALUG00 600 30 30 51,26 16 16 31,07 30,63 10 10 22,75 17,19

*) F2 loads not possible for that Nail Pattern
Connector Nail Pattern 4 Nail Pattern 5 **)

Model ?:1'[3;“ Ny Nh,ef kn, R1R2) Ny N ef Kn, (RuR2)
BTCALU90 90 16 7 5,61 10 6 3,5
BTCALU12( 120 22 11 8,56 14 8 6,46
BTCALU16( 160 30 15 15,49 18 10 10,16
BTCALU20Q 200 38 19 24,49 22 12 15,00
BTCALU24( 240 46 23 35,57 26 14 20,93
BTCALU280 280 54 27 48,72 30 16 27,92
BTCALU32( 320 62 31 63,95 34 18 35,95
BTCALU36( 360 70 35 81,24 38 20 45,04
BTCALU400 400 78 39 100,6 42 22 55,16
BTCALU44( 440 86 43 122,04 46 24 66,33
BTCALU480 480 94 47 145,55 50 26 78,53
BTCALU520 520 102 51 171,13 54 28 91,77
BTCALU56( 560 110 55 198,78 58 30 106,05
BTCALUG00 600 118 59 228,5 62 32 121,37

**) Nail pattern 5 can be used both on timber beams and timber columns
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Nail Pattern 1 refers to full nailing meaning a fastener in all @9 holes.

Nail Pattern 2 refers to two fasteners in each second row of the @9 holes, starting from the top:
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Nail Pattern 3 refers to two fasteners in each third row of the @9 holes, starting from the top:
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Nail Pattern 5 refers to one fasteners approx. in each second @5 hole. This nail pattern can be used both on timber

Nail Pattern 4 refers to full nailing meaning a fastener in all @5 holes.

beams and timber columns:

L L L L L -] L L - L & coB® L L o B oB® L - k-
UHIOHIOOIﬂalDu!._UnIOOu_UI [ __O.D_ulo.uIQOIQUI._U_.._IUGIOHID_UIUUI.D:!On_IOelﬂ.ﬂlﬂlﬂ.Ul
o
o % 0 % o & oe - - .D|3 LN ) o8 0@ o & oW o8 0 % o & o8 - - o8 o B L
cu.oo.ﬁvﬂinvﬁ.‘o_v‘o.'ﬁc‘oo ‘.O.oioﬂl_ﬂuﬁ_.‘Qﬁl.o.lOﬂUu.OOI.Oﬁlﬂvﬁ..cﬂ.-ﬂuﬁ.ﬂvﬂﬁ_ﬂw.oﬂui_do..
L] L L LR -] L L a8 o8 LI L L L L [-
IOE'OGIGGIﬂnLUDQOIUOQ [ lOolﬂ&lObiﬂHiGGIOElﬂ..wtﬂot.Dn'Onloﬁlﬂ-vlﬂlﬂ.Dl
]
L - [ - - - s oa] O L] L [ L - LI - - - L L
DO.O#‘D“‘D“O‘QG‘QO G_D.ai_ﬁvﬁ_inu.ﬁl.nu.n'ﬁUn.Oﬁ.Oﬁlﬁuﬂ.iﬁﬂ‘ﬁuﬁinr.o.oﬂuidc._
0@ o8 0w L L] o oW o 0ow L oe oW o s 0@ *s o090 [4
'OG..DGIO&LDﬂ‘OlEO‘ (=) lﬂ&lQﬂLﬂﬂ‘D&l_O&l_Dﬂ_iﬂGtDn'DDGOGIG.EIUIG_OI
=
L] (- - - oo e O o8 - LI - L - - LI L
.OQUDGCDG.'G.QO‘OD inuﬁ..o.ﬁl.D.ﬂ'ﬂUu'Dﬁ.ﬁvﬁlDﬂiGﬂiﬁUﬁiOﬁ'D'dD.ﬁcr
L o8 o8 o8O0 b e oe osow L L L L L [-
EDU IOD lOD .O. Dol o lD.D..OD.DQ 'OQ 'GU.DU.DD I_OD I_OE ID.B_ lul ﬂOl
[
¢ B oW L - o e N L] L L LI - L - (- - L L
tOutD_vi_.Ut _90.- on__ -.tQ_v -Ou'ﬂuu nn__n -D_n-nuu_-.ou .-_.Un -Qo nO-tho_Gf
yEoa e o8O0 ™ ces o8 R o ® 08 o808 s o w0 [4
IDB lon IO' DGI =) GOQGD& 'Dﬁ 'ﬂ.#.ﬂﬂ..on lOD 'DE lc.-v lﬂ'ﬂOl
w
L] - - L — L LI - o8 o8 L - LI L
-pinﬁioiﬁo.iﬂﬁv l.nUﬂiﬂu'DﬁIOQIDGLHUH.'&U#!O#'Q'QU.QGJ
- e 0o®0 O o808 o e 0a o8 0@ ® 0w o0 -
'Dn L] o L] nol =) L] o o ..D& L] o -1 ..GO [ ] o a 'Dn L] o -] lc.ﬂ a o L Gol
[
L - L - L LB L - L - L L L
iﬁUlﬁOﬂﬂD iﬂn_'DﬁlOﬂloﬂioniﬁUﬁIOﬂ'Dlﬂﬂ'ﬁo.-
& o8 0 [ R o & 08 o8 08 0B o0 [4
L] o L] DOI o ..D.u L] o -1 iﬂuﬂ [ ] o -] .DD L] o -] lc.ﬂ L] o L] ﬂol
ey
L] L - L L - L - L L L
IUOIUO I.U....ID.BIQHO.DUIGDI_UHIQInﬂane

400 440 480 520 560 600

360

D3 BT FLEX



Paged4 of 1430f European Technical Assessmant ETA-07/0245 issued 0r202501-15

Alternative names
Model Branch 36| Branch 40| Branch 46 Branch 47 ARG
(UK) (France) | (Denmark) [ (Germany)
BT FLEX
Figure D3-1: Drawings
bracing back plate pin t
e
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The corner of back plate and bracings can be rounded or angled
BTFLEX-120 BTFLEX-160 BTFLEX-200
e
@ q
@ b
0 ©
2
Table D3-2: Dimensions and number of fastener
A B c D t No of Holes
Model
[mm] [mm] [mm] [mm] [mm] @12 @13
Back Plate 100 140 8 4
Bracing 120 122 5 3
Bracing 160 122 5 8 4
Bracing 200 122 5 11 5

Table D3-3: Material specification

Mater|al Material Grades Coating Specification
thickness
56,8 S235 Electro-Galvanised
56,8 stainless steel (as described)
@12 S235 or S355 Electro-Galvanised
@12 stainless steel (as described)

Characteristic cagrities for timber grade C24:

Table D3-4:Characteristic capacities:
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Characteristic Capacity ; gfor steel dowel with F=360N/mnf (S235)
No of SD b = Width of timber = length of dowels [mm]
60 80 100 120 140 160
3 9.7* 10.4* 11.5* 12.9* 14.4* 15.6*
4 15.8* 16.9* 18.7* 20.8 23.2 25.4
min(33.5; min(37.0;
5 22.9 24.5 27.1 30.1f 33.8/kmod)| 33.8/kmod)

b = min of width of timber and length of the dowel
SD = steel dowel @12mm S235 with fy.k = 360 N/mm2
* These combination are also possible with a back plate with t=6 mm.

Characteristic Capacity 1 for steel dowel with F1=470N/mnf (S355)
Noof SD b = Width of timber = length of dowels [mm]
60 80 100 120 140 160
3 11] 11.5 12.4 13.6 15.0 16.5
4 17.8 18.6 20.1 22.0 24.2 26.6
min(31.9; min(35.1; min(37.7;
5 26 27.0 29.1] 33.8/kmod) | 33.8/kmod)| 33.8/kmod)

For different slope 3

b= 0° 15° 30° 45°
factor 1 0.95 0.9 0.85

The &ewa has no influence to the capacity.
The anchorage has to check with following forces:

Ruoltjat = F1q4 / 4 (each b0|t)
Rooitax= FLaX 0.15 (the both upper bolts)

D4 BTN, BT4, BTALU, BTx

BT4/BT
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Model

Alternative names

Previous nam

Branch 40| Branch 46 Branch 47
Branch 36 (UK) (France) [ (Denmark) | (Germany)
BTN 2 rows
BT4 4 rows
BTALU ALU
BT -

Figure D4-1: Dimensiom drawing of concealed joist hangers

BT4/BT/BTN

cut-out possible

BT4//BT/BTALU
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Type BTALU connectors are produces without holes for the dowels, these holes should be made before ¢
during installation by the user, the hole pattern is shown alitreeholes can be made also with other

diameters @ of steel dowel7, 8 and 10 mm)
The concealed joist hanger BTN and BT4 up to size 240 are supplied with-the éot the upper dowel
andit’s an optionfor the other sizes.
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Additional Option for outside using

For the types BTALU, up to size 248nd the BT made from
stainless steel also up to size 24, allowed to reduce the
distanceof the steel doweb the endyrainof the joistlike the
following. In this case, full threaded screws have to be place
as given in the picture.mapproval/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.

zmiF 40, agy

® || ®
a, a
a, a,
[ A1
slot

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

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

A professional construction for a wood preservation is
required.

\/

=60
H BTALU up to size 240
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Table D4-1: Size specification

A 5 c . Holes
Model mm] | [mm] | [mm] [mm] @13mm
@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 6
BT4-90 90 103 62 3 16 4*
BT4-120 120 103 62 3 20 3
BT4-160 160 103 62 3 28 4
BT4-200 200 103 62 3 36 5
BT4-240 240 103 62 3 44 6
BTALU90 89 103 62 3 16 4 x*
BTALU120 119 103 62 3 20 3**
BTALU160 159 103 62 3 28 4rx
BTALU200 198 103 62 3 36 5**
BTALU240 238 103 62 3 44 6**
BTALUx** | up to 600 103 62 3 upto 112 |upto 12**
BTx *** up to 600 103 62 3 upto 112 |[upto 12**

Table D4-2: Material specification

Materlal Product Material Grades Coating Specification
thickness
3 BT4/BT/BTN |S250GD 7275
BTALU Alumlﬂlum AW-06005A,
6 according to EN755-2:200
BT4/BT/BTN stalnlgss steel (as
3 described)

For installation for fire justification, see clausé B
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Characteristic capacities
The tables are based on a timber having a density of 350 kg/m3 and a slope of 0°
For other configurations the following modification are necessary:

For different density the values muct be multiplied by:

= 380 410 430

factor 1.05 1.1 1.13

For different slope:

b= 0° 15° 30° 45°

factor 1 0.95 0.9 0.85

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 BB the values for a dowel with I=60mm are given directly.

Characteristic capacity R1k [KN] for BTN90/ BT4-90 and steel dowel @8mm

BTN90/BT4-90 1.k [KR] to beam
CNA4.0x50 kg/m®
Ny Timber width = length of steel dowel [mm]
60 80 100 >120
8 8.3 9.3 10.3 11.02
16 10.8 11.8 12.9 13.72
BTN90/BT4-90 1k[KR] to column
: 3 BTHS0 / BT4-50
CNA4.0x50 kg/m column nailing
Ny Timber width = length of steel dowel [mm] o
60 80 100 2120 _. o
4 7.1 7.9 8.6 8.9 ]
8 9 9.9 10.9 11.6
BTN90/BT4-90 3k [KR] to column
CNA4.0x50 kg/m®
Ny Timber width = length of steel dowel [mm]
60 80 100 2120
without 4 1.2 1.6 2 2.4
screws 8 15 1.9 2.3 2.7
4 1.7 34 4.7 5
with screws 8 1.9 3.7 4.7 5.8
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The characteristic capacities for the different load directiang;F; for the other dimensions of BTSs,

please refer ttable 1 to 3®n the following pagesrhe connections are with steel dowel @12mm, except

for BT90 with @8mm

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

If the number of fasteners (CNA/CSA) indicated in the performance tables cannot be installed due to the

limited number of holes in the particular hanger size, the linear interpolation should be used to get
reduced performance of the connection corresponding to the actual number of fasteners installed.

Tables for BTN, BT4, BT, BTALU

F1f.H. ;" headeris free for rotation

. . Reinforcement| Supporting | Supportin
No of Force Nails/ . Support  |Supported No of Force Nails/ .' X upporting | supporting
S Nail Pattern by S with/without member as| member
Table | direction | Screws me mb e r [ member Table | direction Screws
screws a .. grade
1 CNAA4.0x5( 21 CNA4.OX5 yvnth screws
2 CNA4.0x6(0  4-Row 22 without screws
8 CSAS.0x5 Header 23 CNA4.0x6! ?’V”h SCIEWS Header
4 CNAA4.0x5( 24 without screws
5 CNA4.0x6(0  2-Row 25 CSAB.0x5 yvnth screws
6 E CSAB.0x5! 26 A without screws
1 "
7 CNA4.0x5! 27 CNA4.0x5 yvlth screws coa
8 CNA4.0x6)Q  4-Row 28 without screws
9 CSAS.0x5 Column 2 CNAA4.0x6! Y\mh SCrews Column
10 CNAA4.0x5 c24 30 without screws
11 CNA4.0x6()  2-Row 31 with screws
CSAb5.0x5¢—
12 CSA5.0x5 32 without screws
13 120 33 E all Header
14 CNAA4.0x6 180 34 4 all Column
4-Row
15 120
16 Rf H CSADB5.0x5! Header 180
17 120
18 CNAA4.0x6 180
2-Row
19 120
20 CSADB.0x5! 180
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Tables for force direction F1 for BTALU only

Refer to Tables 1 to 12: for header with clamped or lateral hold, or nearly same load each side (free from
rotation)

1

1r

F

1

-F,|<02xF,

. Support
No of Table .Fon?e Nails/Screws NET member ag SRS | S No of Table| AForc.e Nails/Screw{ Nail pattern SRl SRR St
direction Pattern a member | dowel @ direction me mb e r | member|dowel @
35 CNA4.0x50 65 CNA4.0x50)
36 CNA4.0x60| 4-Row 66 CNA4.0x60| 4-Row
37 CSAS5.0x50 Header 67 CSAS5.0x50 Header
38 CNA4.0x50 68 CNA4.0x50
39 CNA4.0x60| 2-Row 69 CNA4.0x60| 2-Row
40 CSAS5.0x50 70 CSAB5.0x50
41 CNA4.0x50 c24 SD@7. o 71 CNA4.0x50 c24
42 CNA4.0x60[ 4-Row ®7.5' 72 CNA4.0x60| 4-Row SD @10
43 CSA5.0x50) 73 CSA5.0x5(
Column F Column
44 CNA4.0x50) 74 CNA4.0x50|
45 CNA4.0x60| 2-Row 75 CNA4.0x60| 2-Row
46 CSA5.0x50) 76 CSAB.0x5(
47 CNA4.0x50) 77 CNA4.0x50|
48 CNA4.0x60| 4-Row [ Column CLT 78 CNA4.0x60| 4-Row Column CLT
49 E CSAB5.0x50] 79 CSAB5.0x5(
50 ' CNA4.0x50] 80 CNA4.0x50|
51 CNA4.0x60[ 4-Row 81 CNAA4.0x60 4-Row Column CLT | SD @12
52 CSAS5.0x50 Header 82 CSAB5.0x50
53 CNA4.0x50] 83 CNA4.0x50|
54 CNA4.0x60[ 2-Row 84 CNAA4.0x60] 4-Row
55 CSAS5.0x50 85 CSAS5.0x40
56 CNA4.0x50] c24 86 CNA4.0x50| Header c24
57 CNA4.0x60[ 4-Row SD @8 87 CNAA4.0x60] 2-Row
58 CSAS5.0x50 88 CSAS5.0x40
Column F
59 CNA4.0x50] 89 CNA4.0x50|
60 CNA4.0x60| 2-Row 90 CNA4.0x60| 4-row C24/CLT| SDD7.5|
61 CSAS5.0x50 91 CSAb5.0x40 Column
62 CNA4.0x50 92 CNAA4.0x50
63 CNA4.0x60| 4-Row | Column CLT 93 CNA4.0x60| 2-row Cc24
64 CSAS5.0x50 94 CSA5.0x40
95 CNA4.0x50 Header /
96 Fy CNA4.0x60| 4-row / 2-Ro C24/CLT|
Column
97 CSA5.0x44

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

F

1

F

1r

F

1

-F,|> 02xF,

1
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Fortables 21 to 32The notewith screwsor without screwsneans extra screws for an reinforcement of
the timber perpendiculdo the fibre.

Load direction F2 (uplift)
The topmost steel dowel in the cut out hole shall not be considered.

The capacities for & shall be modified in relation to one steel dowel less, e.g. for a BTN120/ BT120 with 3 steel
dowek, the uplift capacity shall be reduced to:-1)3 3 = 0,67
For the BTN90/ BT490 it shall be (4) /4 =0,75

For the types 160 and ugihe values have to hiecreasedor the effective number of steel dowel, or simplifieshg
the methodas described before.

For combination of load direction the following equation should be used
arF, .0 ar,, 0 ar.,0 ar,.,0
R, 0 IR, 0 &R, 0 &R,0O

F1 and F, have to be considereshdependently
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Characteristic Capacity 1 C24] - CNA4.x50 Table 1
4-Row Header:
No of SD Width of timber = length of SD @12 dowels [mm]
80 100 120 140 160 180
ny [kN] ny [kN] ny [kN] Ny [kN] ny [kN] ny [kN]
20 18.2 20 19.4 20 20.7 20 22.3 20 23.9 20 23.9
3 44 32.2 44 34.5 48 37.6 48 41.2 52 45.0 52 49.1
28 29.5 28 31.2 28 333 28 35.7 28 38.2 28 38.5
4 48 43.0 52 46.1 56 50.1 56 55.0 60 60.1 64 65.5
36 41.9 36 44.3 36 47.2 36 50.4 36 53.9 36 54.9
5 56 53.9 60 57.6 60 62.7 64 68.7 68 75.1 72 81.9
44 54.9 44 57.9 44 61.7 44 65.9 44 70.3 44 72.3
6 64 64.6 64 69.2 68 75.3 72 82.4 76 90.1 80 98.3
52 68.0 56 74.4 60 82.0 64 90.3 68 99.1 72 108.3
7 68 75.4 72 80.7 76 87.8 80 96.1 84 105.2 88 114.7
56 78.5 60 85.5 64 93.8 68 103.0 72 112.8 80 125.7
8 72 86.2 76 92.3 80 100.5 84 109.9 88 120.2 96 131.2
64 91.6 68 99.0 72 108.2 76 118.4 80 129.3 88 143.0
9 80 97.0 84 103.8 88 113.0 92 123.6 96 135.3 104 147.6
68 102.2 72 110.3 76 120.2 80 131.4 88 145.5 92 158.0
10 84 107.8 88 1154 92 125.6 96 137.4 104 150.3 108 164.0
72 112.9 76 121.5 80 132.3 88 146.6 92 159.6 100 175.4
11 88 118.6 92 126.9 96 138.1 104 151.2 108 165.3 116 180.4
76 123.6 80 132.9 88 146.5 92 159.7 100 175.8 100 188.1
12 92 129.3 96 138.4 104 150.7 108 164.9 116 180.4 116 195.8
Characteristic Capacity 1 JC24] - CNA4.0x60 Table 2
4-Row Header:
No of SD Width of timber = length of SD @12 dowels [mm]
80 100 120 140 160 180
My [kN] My [kN] Ny [kN] My [kN] My [kN] Ny [kN]
20 19.7 20 20.8 20 22.2 20 23.7 20 25.3 20 25.4
3 40 32.2 40 34.5 40 37.6 44 41.1 48 45.0 48 49.1
28 31.8 28 33.5 28 35.6 28 37.9 28 40.4 28 40.9
4 44 43.1 48 46.1 48 50.2 52 54.9 52 60.0 56 65.6 .. ..
36 44.9 36 47.2 36 50.2 36 53.4 36 56.8 36 58.1 [ ] [ ]
5 52 53.8 52 57.7 56 62.7 60 68.6 60 75.1 64 82.0 o ®
44 58.4 44 61.4 44 65.2 44 69.5 44 73.9 44 76.3 .. ..
6 56 64.6 60 69.2 60 75.3 64 82.5 68 90.2 72 98.4 [ ) [ )
44 65.8 48 72.5 52 80.3 56 88.9 60 97.9 64 107.3 L o
7 60 75.4 64 80.7 68 87.8 72 96.1 76 105.2 80 114.7 .. ..
52 79.5 52 83.8 56 92.4 60 101.8 64 111.8 72 125.2 [ ) [ )
8 68 86.2 68 92.3 72 100.5 76 109.9 80 120.3 88 131.2 .‘ ..
56 90.3 60 98.0 64 107.4 68 117.7 72 128.7 76 140.2 ® Y
9 72 97.0 76 103.8 80 113.0 84 123.6 88 135.3 92 147.6
60 101.1 64 109.4 68 119.6 72 130.8 76 142.8 84 158.0
10 76 107.8 80 115.3 84 125.5 88 1374 92 150.3 100 164.0
64 112.0 68 120.9 72 131.8 76 144.0 84 159.6 88 173.1
11 80 118.6 84 126.9 88 138.1 92 151.1 100 165.4 104 180.4
68 122.9 72 132.4 80 146.4 84 159.6 88 173.7 96 190.9
12 84 129.4 88 138.5 96 150.7 100 164.9 104 180.4 112 196.8
Characteristic Capacity ; JC24] - CSA5.0x50 Table 3
4-Row Header:
No of SD Width of timber = length of SD @12 dowels [mm]
80 100 120 140 160 180
ny [kN] ny [kN] ny [kN] Ny [kN] ny [kN] ny [kN]
20 28.2 20 29.2 20 30.5 20 31.9 20 33.3 20 33.8
3 24 32.3 28 34.5 28 37.6 28 41.2 32 45.0 32 49.1
28 42.7 28 44.6 28 46.9 28 49.2 28 51.5 28 52.8
4 32 43.0 32 46.1 32 50.2 36 54.9 36 60.1 40 65.5
36 53.8 36 57.6 36 62.5 36 66.4 36 69.9 36 72.6
5 36 53.8 36 57.6 40 62.7 40 68.6 44 75.1 44 81.9
44 64.6 44 69.2 44 75.3 44 82.3 44 87.9 44 92.4
6 40 64.6 40 69.2 44 75.3 48 82.4 48 90.1 52 98.3
28 60.6 28 63.2 32 71.9 36 81.1 40 90.6 40 92.8
7 44 75.4 44 80.8 48 87.8 52 96.1 56 105.2 56 114.7
32 71.6 32 74.5 36 83.7 40 93.4 44 103.5 48 112.8
8 48 86.2 48 92.3 52 100.4 56 109.9 60 120.2 64 131.2
36 82.6 36 85.7 40 95.4 44 105.6 48 116.0 56 132.8
9 52 97.0 52 103.8 56 113.0 60 123.7 64 135.3 72 147.6
40 93.6 44 102.8 44 106.9 52 123.9 56 135.0 60 145.5
10 56 107.8 60 115.3 60 125.5 68 137.4 72 150.3 76 164.0
44 104.5 48 114.0 52 124.7 56 135.9 60 147.3 68 165.4
11 60 118.5 64 126.9 68 138.1 72 151.1 76 165.3 84 180.4
48 115.3 52 125.2 56 136.3 60 147.7 68 166.2 72 177.7
12 64 129.3 68 138.4 72 150.7 76 164.9 84 180.4 88 196.8
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Table 4
2-Row Header:
No of SD Width of timber = length of SD @12 dowels [mm]
80 100 120 140 160 180
ny [kN] ny [kN] Ny [kN] ny [kN] ny [kN] Ny [kN]
10 14.5 10 15.6 10 16.9 10 18.3 10 19.5 10 19.5
3 32 32.2 32 34.6 34 37.6 36 41.1 38 45.0 40 49.1
14 23.2 14 24.7 14 26.6 14 28.5 14 30.1 14 30.1
4 36 43.0 38 46.2 40 50.2 42 55.0 44 60.0 48 65.5
18 32.7 18 34.7 18 37.0 18 39.1 18 39.9 18 39.9
5 42 53.9 44 57.6 46 62.8 48 68.6 52 75.1 54 82.0
22 42.6 22 45.0 22 47.5 22 48.8 22 48.8 22 48.8
6 46 64.6 50 69.2 52 75.3 54 82.4 58 90.2 58 97.0
44 70.9 46 76.0 48 82.2 50 88.9 50 93.7 50 97.0
7 52 75.4 54 80.8 56 87.8 58 95.5 58 101.8 58 107.4
48 81.4 50 87.0 50 91.9 50 97.0 50 101.9 50 104.4
8 56 86.2 58 92.2 58 98.8 58 105.1 58 111.1 58 115.5
50 90.1 50 94.3 50 99.4 50 104.4 50 108.6 50 110.0
9 58 96.2 58 101.3 58 107.4 58 113.6 58 119.3 58 122.7
50 96.9 50 101.2 50 106.1 50 110.0 50 110.8 50 110.8
10 58 104.2 58 109.2 58 115.2 58 121.1 58 126.0 58 127.8
50 103.2 50 107.3 50 110.6 50 110.8 50 110.8 50 110.8
11 58 111.3 58 116.4 58 122.2 58 127.1 58 128.5 58 128.5
50 108.6 50 110.8 50 110.8 50 110.8 50 110.8 50 110.8
12 58 118.0 58 122.8 58 1275 58 128.5 58 128.5 58 128.5
Characteristic Capacity ; C24] - CNA4.0x60 Table 5
2-Row Header:
No of SD Width of timber = length of SD @12 dowels [mm]
80 100 120 140 160 180
ny [kN] ny [kN] ny [kN] Ny [kN] ny [kN] Ny [kN]
10 15.2 10 16.3 10 17.6 10 18.9 10 20.1 10 20.1
3 28 32.3 30 34.5 30 37.6 32 41.2 34 45.1 36 49.1
14 24.3 14 25.8 14 27.6 14 29.5 14 313 14 31.3
4 34 43.0 34 46.1 36 50.2 38 55.0 40 60.1 42 65.5
18 34.2 18 36.1 18 38.4 18 40.6 18 42.3 18 42.4
5 38 53.9 40 57.6 42 62.7 44 68.7 46 75.1 50 81.9
22 44.5 22 46.8 22 49.4 22 51.6 22 52.0 22 52.0
6 42 64.7 44 69.2 46 75.3 50 82.4 52 90.1 56 98.4
38 68.7 42 76.1 44 82.4 48 91.4 50 98.6 50 102.8
7 46 75.4 50 80.7 52 87.9 56 96.1 58 105.2 58 112.4
44 81.6 46 87.4 48 94.3 50 101.7 50 106.8 50 110.0
8 52 86.2 54 92.3 56 100.4 58 109.1 58 116.2 58 122.1
48 92.4 50 98.6 50 103.9 50 109.2 50 113.8 50 115.9
9 56 97.0 58 103.8 58 111.6 58 118.6 58 124.8 58 129.2
50 101.2 50 105.6 50 110.8 50 115.4 50 118.1 50 118.2
10 58 107.5 58 113.4 58 120.1 58 126.5 58 132.0 58 134.8
50 107.6 50 111.9 50 116.3 50 118.2 50 118.2 50 118.2
11 58 115.7 58 121.1 58 127.4 58 133.0 58 136.7 58 137.1
50 113.3 50 116.8 50 118.2 50 118.2 50 118.2 50 118.2
12 58 122.7 58 127.9 58 1335 58 137.0 58 137.1 58 137.1
Characteristic Capacity ; C24] - CSA5.0x50 Table 6
2-Row Header:
No of SD Width of timber = length of SD @12 dowels [mm)]
80 100 120 140 160 180
ny [kN] ny [kN] ny [kN] ny [kN] ny [kN] Ny [kN]
10) 19.0 10] 19.8 10] 20.7 10] 21.7 10] 22.7 10 22.7
3 2 32.2 20| 34.9 22| 37.9 22| 41.1 24| 45.9 2l 49.1
14| 29.3 14| 30.4 14 31.6 14 32.8 14 33.9 14] 33.9
4 2 43.9 24 46.1] 26| 50.1 28| 54.9 30| 60.0 3 65.5
18 40.0 18 41.2 18 42.6 18 43.9 18 44.8 18 44.9
5 2 53.9 30| 57.6 30 62.7 34 68.9 36| 75.1 3 81.9
22| 50.8 22| 52.2 22 53.6 22| 54.7 22| 55.2 22| 55.2
6 3 64.9 34 69.2 36 75.3 38| 82.4 42 90.1 98.3
28| 65.2 30| 70.5 32 76.2 36| 85.9 38| 91.9 42|  101.6
7 3 75.4 38| 80.7 40 87.8 44| 96.1] 46| 105.7 51 114.7
32| 76.0 34 81.5 36| 87.4 40| 97.3 440 107.5 48 117.5
8 86.2 42 92.2 44 100.4 48 109.9 52 120.7 5! 131.7
36| 86.7 38| 92.3 42| 102.3 46 112.6 500 123.0 500 124.3
9 97.q 46| 103.4 50 113.G 54 123.4 58] 135.3 5 141.9
40 97.3 42 103.0 46 113.2 500 123.6 500 125.1 500 125.5
10 107.4 50| 115.4 54 125.5 58| 137.3 58| 142.4 51 144.3
44 107.8 48 117.6 500 124.0 50 1254 500 1255 500 125.5
11 5! 118.9 56| 126.9 58] 137.9 58| 142.4 58] 144.9 51 145.9
48 118.3 500 124.2 500 1254 500 1255 500 1255 500 125.5
12 5l 129.3 58| 138.1 58] 142.9 58] 145.1 58] 145.4 51 145.4
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Table 7
4-Row Column:
No of SD Width of timber = length of SD @12 dowels [mm]
80 100 120 140 160 180
ny [kN] ny [kN] ny [kN] Ny [kN] ny [kN] Ny [kN]
12 15.5 12 16.6 12 17.9 12 19.4 12 20.7 12 20.7
3 32 32.2 32 34.5 36 37.6 36 41.2 40 45.0 40 49.2
16 24.4 16 26.0 16 27.9 16 30.0 16 32.0 16 32.0
4 40 43.0 40 46.1 40 50.2 44 54.9 48 60.0 48 65.5
20 34.1 20 36.2 20 38.7 20 41.2 20 43.4 20 43.5
5 44 53.8 44 57.7 48 62.7 52 68.6 52 75.2 56 81.9
24 44.3 24 46.8 24 49.7 24 52.3 24 53.2 24 53.2
6 48 64.6 52 69.2 52 75.4 56 82.4 60 90.1 60 98.0
36 62.7 40 69.9 44 77.9 44 82.3 44 86.6 44 88.7
7 52 75.5 56 80.7 60 87.8 60 96.1 60 103.2 60 109.2
40 73.4 44 81.0 44 85.4 44 90.0 44 94.1 44 95.5
8 56 86.2 60 92.2 60 99.7 60 106.6 60 112.9 60 118.0
44 84.0 44 87.9 44 92.4 44 96.3 44 97.5 44 97.5
9 60 96.9 60 102.4 60 108.9 60 115.4 60 121.5 60 125.5
44 90.4 44 94.1 44 97.3 44 97.5 44 97.5 44 97.5
10 60 105.4 60 110.7 60 117.0 60 123.4 60 128.8 60 131.3
44 95.8 44 97.5 44 97.5 44 97.5 44 97.5 44 97.5
11 60 112.9 60 118.2 60 124.4 60 130.0 60 133.0 60 133.0
44 97.5 44 97.5 44 97.5 44 97.5 44 97.5 44 97.5
12 60 119.8 60 125.0 60 130.5 60 133.0 60 133.0 60 133.0
Characteristic Capacity ; C24] - CNA4.0x60 Table 8
4-Row Column:
No of SD Width of timber = length of SD @tipwels [mm]
80 100 120 140 160 180
ny [kN] ny [kN] ny [kN] Ny [kN] ny [kN] Ny [kN]
12 16.5 12 17.5 12 18.8 12 20.2 12 21.6 12 21.6
3 28 32.3 32 34.5 32 37.6 32 41.1 36 45.0 36 49.2
16 25.8 16 27.3 16 29.2 16 31.2 16 33.2 16 33.2
4 36 43.0 36 46.1 36 50.2 40 54.9 40 60.0 44 65.5
20 35.9 20 37.9 20 40.3 20 42.8 20 45.1 20 45.3
5 40 53.8 40 57.7 44 62.7 44 68.7 48 75.1 52 81.9
24 46.4 24 48.8 24 51.7 24 54.5 24 56.5 24 56.6
6 44 64.6 44 69.2 48 75.3 52 82.4 56 90.1 56 98.4
32 61.7 36 69.2 36 72.9 40 81.8 44 91.0 44 93.6
7 48 75.4 52 80.7 52 87.9 56 96.1 60 105.2 60 113.8
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
40 83.4 44 91.9 44 96.4 44 100.7 44 103.7 44 104.0
9 56 97.0 60 103.8 60 112.5 60 120.3 60 127.0 60 132.1
44 94.3 44 98.2 44 102.2 44 104.0 44 104.0 44 104.0
10 60 107.8 60 114.5 60 121.8 60 128.7 60 134.8 60 138.2
44 99.9 44 103.1 44 104.0 44 104.0 44 104.0 44 104.0
11 60 117.0 60 122.8 60 129.5 60 135.8 60 140.5 60 141.7
44 103.8 44 104.0 44 104.0 44 104.0 44 104.0 44 104.0
12 60 124.5 60 130.0 60 136.2 60 140.9 60 141.8 60 141.8
Characteristic Capacity y C24] - CSA5.0x50 Table 9
4-Row Column:
No of SD Width of timber = length of SD @12 dowels [mm)]
80 100 120 140 160 180
ny [kN] ny [kN] ny [kN] Ny [kN] ny [kN] Ny [kN]
12 21.4 12 22.3 12 23.3 12 24.4 12 25.4 12 25.5
3 20 32.2 20 34.6 24 37.6 24 41.1 24 45.1 28 49.1
16 32.1 16 33.3 16 34.6 16 35.9 16 37.2 16 37.4
4 24 43.0 28 46.1 28 50.1 28 54.9 32 60.0 32 65.5
20 43.1 20 44.4 20 46.0 20 47.5 20 48.8 20 49.0
5 28 53.8 32 57.6 32 62.7 36 68.6 36 75.1 40 81.9
24 54.1 24 55.6 24 57.3 24 58.8 24 59.8 24 60.0
6 32 64.6 36 69.2 36 75.3 40 82.4 44 90.1 44 98.3
20 49.9 24 59.0 24 60.0 28 69.7 32 79.4 36 88.6
7 36 75.4 40 80.7 40 87.9 44 96.1 48 105.2 52 114.7
24 60.0 28 69.5 32 79.2 32 80.2 36 90.1 40 99.7
8 40 86.2 44 92.2 48 100.4 48 109.9 52 120.3 56 131.2
28 70.2 32 79.9 36 89.8 40 99.8 44 109.9 44 110.3
9 44 97.0 48 103.8 52 113.0 56 123.6 60 135.3 60 145.0
32 80.3 36 90.2 40 100.2 44 110.3 44 110.4 44 110.4
10 48 107.8 52 115.3 56 125.5 60 137.4 60 146.1 60 148.8
36 90.4 40 100.4 44 110.4 44 110.4 44 110.4 44 110.4
11 52 118.5 56 126.9 60 138.1 60 146.5 60 149.4 60 150.3
40 100.4 44 110.4 44 110.4 44 110.4 44 110.4 44 110.4
12 56 129.3 60 138.4 60 146.5 60 149.5 60 150.6 60 150.6

® - 0 - 0.°0
® 0 @0
® ° 0 ° 0 ° 0
®° 00 °0

4-row
column
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Table 10
2-Row Column:
No of SD Width of timber = length of SD @12 dowels [mm]
80 100 120 140 160 180
ny [kN] ny [kN] Ny [kN] ny [kN] ny [kN] Ny [kN]
6 13.0 6 13.3 6 13.3 6 13.3 6 13.3 6 13.3
3 24 32.2 26 34.5 26 37.7 28 41.1 30 45.0 30 48.7
8 17.7 8 17.7 8 17.7 8 17.7 8 17.7 8 17.7
4 28 43.0 30 46.1 30 49.4 30 51.8 30 53.9 30 55.3
10 22.2 10 22.2 10 22.2 10 22.2 10 22.2 10 22.2
5 30 51.5 30 53.3 30 55.5 30 57.7 30 59.7 30 60.6
12 26.6 12 26.6 12 26.6 12 26.6 12 26.6 12 26.6
6 30 56.6 30 58.4 30 60.6 30 62.8 30 64.6 30 65.0
22 48.6 22 48.8 22 48.8 22 48.8 22 48.8 22 48.8
7 30 61.1 30 62.9 30 64.9 30 66.2 30 66.5 30 66.5
22 48.8 22 48.8 22 48.8 22 48.8 22 48.8 22 48.8
8 30 64.9 30 66.1 30 66.5 30 66.5 30 66.5 30 66.5
22 48.8 22 48.8 22 48.8 22 48.8 22 48.8 22 48.8
9 30 66.5 30 66.5 30 66.5 30 66.5 30 66.5 30 66.5
22 48.8 22 48.8 22 48.8 22 48.8 22 48.8 22 48.8
10 30 66.5 30 66.5 30 66.5 30 66.5 30 66.5 30 66.5
22 48.8 22 48.8 22 48.8 22 48.8 22 48.8 22 48.8
11 30 66.5 30 66.5 30 66.5 30 66.5 30 66.5 30 66.5
22 48.8 22 48.8 22 48.8 22 48.8 22 48.8 22 48.8
12 30 66.5 30 66.5 30 66.5 30 66.5 30 66.5 30 66.5
Characteristic Capacity ; C24] - CNA4.0x60 Table 11
2-Row Column:
No of SD Width of timber = length of SD @12 dowels [mm]
80 100 120 140 160 180
ny [kN] ny [kN] ny [kN] Ny [kN] ny [kN] Ny [kN]
6 13.0 6 13.8 6 14.2 6 14.2 6 14.2 6 14.2
3 22 32.2 22 34.5 24 37.6 26 41.1 28 45.0 28 49.2
8 18.9 8 18.9 8 18.9 8 18.9 8 18.9 8 18.9
4 26 43.0 28 46.1 30 50.1 30 54.8 30 57.8 30 59.8
10 23.6 10 23.6 10 23.6 10 23.6 10 23.6 10 23.6
5 30 53.9 30 56.7 30 59.2 30 61.5 30 63.6 30 64.7
12 28.4 12 28.4 12 28.4 12 28.4 12 28.4 12 28.4
6 30 60.2 30 62.1 30 64.3 30 66.4 30 68.3 30 68.8
22 51.2 22 52.0 22 52.0 22 52.0 22 52.0 22 52.0
7 30 64.7 30 66.5 30 68.5 30 70.1 30 70.9 30 70.9
22 52.0 22 52.0 22 52.0 22 52.0 22 52.0 22 52.0
8 30 68.4 30 69.9 30 70.8 30 70.9 30 70.9 30 70.9
22 52.0 22 52.0 22 52.0 22 52.0 22 52.0 22 52.0
9 30 70.7 30 70.9 30 70.9 30 70.9 30 70.9 30 70.9
22 52.0 22 52.0 22 52.0 22 52.0 22 52.0 22 52.0
10 30 70.9 30 70.9 30 70.9 30 70.9 30 70.9 30 70.9
22 52.0 22 52.0 22 52.0 22 52.0 22 52.0 22 52.0
11 30 70.9 30 70.9 30 70.9 30 70.9 30 70.9 30 70.9
22 52.0 22 52.0 22 52.0 22 52.0 22 52.0 22 52.0
12 30 70.9 30 70.9 30 70.9 30 70.9 30 70.9 30 70.9
Characteristic Capacity ; C24] - CSA5.0x50 Table 12
2-Row Column:
No of SD Width of timber = length of SD @12 dowels [mm)]
80 100 120 140 160 180
ny [kN] ny [kN] ny [kN] ny [kN] ny [kN] Ny [kN]
6 14.2 6 14.7 6 15.0 6 15.1 6 15.1 6 15.1
3 16 32.2 18 34.5 18 37.6 20 41.1 22 45.0 22 49.1
8 20.0 8 20.1 8 20.1 8 20.1 8 20.1 8 20.1
4 20 43.0 22 46.1 24 50.1 24 55.0 26 60.1 28 65.6
10 25.1 10 25.1 10 25.1 10 25.1 10 25.1 10 25.1
5 24 53.8 26 57.6 28 62.7 30 68.6 30 72.3 30 73.2
12 30.1 12 30.1 12 30.1 12 30.1 12 30.1 12 30.1
6 28 64.6 30 69.2 30 72.4 30 73.5 30 74.3 30 74.5
22 54.8 22 55.1 22 55.2 22 55.2 22 55.2 22 55.2
7 30 72.5 30 73.5 30 74.3 30 74.9 30 75.2 30 75.3
22 55.2 22 55.2 22 55.2 22 55.2 22 55.2 22 55.2
8 30 74.2 30 74.8 30 75.2 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
9 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
10 30 75.3 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
11 30 75.3 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
12 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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Characteristic Capacity 1 C24] - CNA4.x60 Table 13
4-Row Header - Header is free to rotate. BHT = 120
No of SD Width of timber = length of SD @12 dowels [mm]
80 100 120 140 160 180
ny [kN] ny [kN] ny [kN] ny [kN] ny [kN] ny [kN]
3 20 7.4 20 8.2 20 9.1 20 10.2 20 11.0 20 11.0
4 20 12.1 20 13.4 24 15.0 24 16.7 24 18.2 24 18.2
5 24 17.9 24 19.8 28 22.1 28 24.6 28 26.8 28 26.8
6 28 24.6 32 27.1 32 30.3 32 33.7 36 36.9 36 36.9
20 14.9 20 14.9 24 20.6 24 20.6 24 20.6
7 32 32.0 36 35.4 36 39.4 40 43.9 40 48.2 40 48.2
20 14.9 24 20.6 24 20.6 28 27.0 32 34.1 32 34.1
8 36 40.2 40 44.4 40 49.4 44 55.0 438 60.7 48 60.7
24 20.6 28 27.0 32 34.1 32 34.1 36 41.7 36 41.7
9 40 49.1 44 54.1 48 60.2 48 66.9 52 74.1 52 74.2
32 34.1 32 34.1 36 41.7 40 49.8 44 58.3 44 58.3
10 48 58.4 48 64.3 52 71.5 56 79.4 60 87.9 60 88.5
36 41.7 36 41.7 40 49.8 44 58.3 48 67.2 48 67.2
11 52 68.2 52 75.0 56 83.3 60 92.5 64 102.4 64 103.5 P P
40 49.8 44 58.3 48 67.2 52 76.3 56 85.7 56 85.7 ") ®
12 56 78.4 60 86.1 64 95.6 68 106.1 72 117.3 72 119.2 [ ) [ ]
L JREE J
Characteristic Capacity 1 JC24] - CNA4.0x60 Table 14 .. ..
4-Row Header: Header is free to rotate. BHT = 180 [ ] [ )
No of SD Width of timber = length of SD @12 dowels [mm] ® [ )
80 100 120 140 160 180 .. ‘.
ny [kN] ny [kN] ny [kN] NN [kN] ny [kN] ny [kN] o o
L JREK J
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 24 14.1 28 15.3 28 15.3
5 28 15.1 28 16.8 28 18.7 32 20.9 32 22.7 32 22.7
6 32 20.9 32 23.1 36 25.8 36 28.8 40 31.3 40 31.3
20 10.2 24 14.3 24 14.3 28 18.9 28 18.9 28 18.9
7 36 274 40 30.4 40 33.9 44 37.7 44 41.2 44 41.2 F
24 14.3 28 18.9 28 18.9 32 24.1 36 29.9 36 29.9
8 40 34.7 44 38.3 44 42.7 48 47.6 52 52.1 52 52.1
28 18.9 32 24.1 36 29.9 40 36.1 40 36.1 40 36.1
9 44 42.6 48 47.0 52 52.3 56 58.3 56 64.1 56 64.1 praia
36 29.9 36 29.9 40 36.1 44 42.8 48 49.9 48 49.9 —
10 52 51.0 52 56.2 56 62.6 60 69.7 64 76.9 64 76.9
40 36.1 44 42.8 48 49.9 48 49.9 52 57.4 56 65.2
11 56 59.9 60 66.0 64 73.5 64 81.7 68 90.4 72 90.6 Q
44 42.8 48 49.9 52 57.4 56 65.2 60 73.4 60 73.4
12 60 69.3 64 76.3 68 84.8 72 94.3 76 104.3 76 104.9
Characteristic Capacity ; JC24] - CSA5.0x50 Table 15
4-Row Header: Header is free to rotate. BHT = 120
No of SD Width of timber = length of SD @12 dowels [mm]
80 100 120 140 160 180
Ny [kN] Ny [kN] Ny [kN] Ny [kN] Ny [kN] Ny [kN]
3 20 7.4 20 8.2 20 9.1 20 10.2 20 11.0 20 11.0
4 20 12.1 20 13.4 20 15.0 20 16.7 20 18.2 20 18.2
5 20 17.9 20 19.8 20 22.1 20 24.6 20 26.8 20 26.8
6 20 24.6 20 27.1 20 30.3 24 33.7 24 36.9 24 36.9
7 24 32.0 24 35.4 24 39.4 28 43.9 28 48.2 28 48.2
8 24 40.2 28 44.4 28 49.4 32 55.0 32 60.7 32 60.7
20 30.9 24 40.7 24 40.7
9 28 49.1 32 54.1 32 60.2 36 66.9 40 74.1 40 74.2
20 30.9 20 30.9 24 40.7 28 50.9 28 50.9
10 32 58.4 36 64.3 36 71.5 40 79.4 44 87.9 44 88.5
20 30.9 24 40.7 28 50.9 28 50.9 32 61.4 32 61.4
11 36 68.2 40 75.0 44 83.3 44 92.5 48 102.4 48 103.5
24 40.7 28 50.9 32 61.4 36 72.1 40 82.8 40 82.8
12 40 78.4 44 86.1 48 95.6 52 106.1 56 117.3 56 119.2
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Characteristic Capacity ; jC24] - CSA5.0x50 Table 16
4-Row Header: Header is free to rotate. BHT = 120
No of SD Width of timber = length of SD @12 dowels [mm]
80 100 120 140 160 180
ny [kN] ny [kN] Ny [kN] ny [kN] ny [kN] Ny [kN]
3 20 6.2 20 6.9 20 7.7 20 8.6 20 9.3 20 9.3
4 20 10.2 20 11.3 20 12.7 20 14.1 20 15.3 20 15.3 @ @
.. .Q
5 20 15.1 20 16.8 20 18.7 20 20.9 20 22.7 20 22.7 [ ) [ ]
o _©0
6 20 20.9 20 23.1 24 25.8 24 28.8 24 31.3 24 31.3 .. ..
7 24 27.4 24 30.4 28 33.9 28 37.7 32 41.2 32 41.2 .. ..
.. ..
8 28 34.7 28 38.3 32 42.7 32 47.6 36 52.1 36 52.1 ® o
20 23.2 20 23.2 24 314 24 31.4 @ ([
9 32 42.6 32 47.0 36 52.3 36 58.3 40 64.1 40 64.1 L L
20 23.2 20 23.2 24 31.4 24 31.4 28 40.4 28 40.4
10 36 51.0 36 56.2 40 62.6 40 69.7 44 76.9 44 76.9
24 314 24 314 28 40.4 32 49.9 32 49.9 32 49.9
11 40 59.9 40 66.0 44 73.5 48 81.7 48 90.4 48 90.6
24 314 28 40.4 32 49.9 36 59.8 40 70.0 40 70.0
12 40 69.3 44 76.3 48 84.8 52 94.3 56 104.3 56 104.9
Characteristic Capacity ; C24] - CNA4.0x60 Table 17
2-Row Header: Header is free to rotate. BHT = 120
No of SD Width of timber = length of SD @12 dowels [mm]
80 100 120 140 160 180 P ©
ny [kN] ny [kN] ny [kN] Ny [kN] ny [kN] Ny [kN] © ° .O
10 7.5 10 7.5 10 7.5 10 7.5 10 7.5 O. .O
3 10 7.4 12 8.2 12 9.1 12 10.2 14 11.0 14 11.0 O. .O
14 13.5 14 135 14 13.5 14 135 ° o
4 14 12.1 14 13.4 16 15.0 16 16.7 18 18.2 18 18.2 O. .O
18 20.9 18 20.9 18 20.9 18 20.9 R °’
5 18 17.9 18 19.8 20 22.1 20 24.6 22 26.8 22 26.8 @ ©
22 29.2 22 29.2 22 29.2 22 29.2 e L4
6 20 24.6 22 27.1 24 30.3 26 33.7 26 36.9 26 36.9 2 - I’OW
16 17.0 18 20.9 20 24.9 22 29.2 24 33.6 24 33.6
7 24 32.0 26 35.4 28 39.4 30 43.9 32 48.2 32 48.2
20 24.9 22 29.2 24 33.6 26 38.2 28 42.9 28 42.9 ]
8 28 40.2 30 44.4 32 49.4 34 55.0 36 60.7 36 60.7 ® L4
24 33.6 26 38.2 28 42.9 30 47.6 34 57.4 34 57.4 P L4
9 32 49.1 34 54.1 36 60.2 38 66.9 42 74.1 42 74.2 [ ]
28 42.9 30 47.6 32 52.5 36 62.4 40 72.5 40 72.5 o o
10 36 58.4 38 64.3 40 715 44 79.4 48 87.9 48 88.5 L4 Y
32 52.5 34 57.4 38 67.5 40 72.5 44 82.7 46 87.8 L PY
11 40 68.2 42 75.0 46 83.3 48 92.5 52 102.4 54 103.5 o
36 62.4 38 67.5 42 77.6 46 87.8 50 98.0 50 98.0 L4
12 44 78.4 46 86.1 50 95.6 54 106.1 58 117.3 58 118.4
Characteristic Capacity 1 C24] - CNA4.0x60 Table 18
2-Row Header: Header is free to rotate. BHT = 180
No of SD Width of timber = length of SD @12 dowels [mm)]
80 100 120 140 160 180
ny [kN] ny [kN] Ny [kN] ny [kN] ny [kN] Ny [kN]
10 5.1 10 5.1 10 5.1 10 5.1 10 5.1 10 5.1
3 12 6.2 12 6.9 14 7.7 14 8.6 14 9.3 14 9.3
14 9.5 14 9.5 14 9.5 14 9.5 14 9.5 14 9.5
4 16 10.2 16 11.3 18 12.7 18 14.1 20 15.3 20 15.3 F
18 14.9 18 14.9 18 14.9 18 14.9 18 14.9 18 14.9
5 20 15.1 20 16.8 22 18.7 22 20.9 24 22.7 24 22.7
22 21.4 22 21.4 22 21.4 22 21.4 22 21.4 —_—
6 22 20.9 24 23.1 26 25.8 28 28.8 28 313 28 313 —
18 14.9 20 18.1 22 21.4 24 25.0 26 28.7 26 28.7 —_—
7 26 27.4 28 30.4 30 33.9 32 37.7 34 41.2 34 41.2 7
22 21.4 24 25.0 26 28.7 28 32.6 30 36.7 30 36.7 o
8 30 34.7 32 38.3 34 42.7 36 47.6 38 52.1 38 52.1
26 28.7 28 32.6 30 36.7 32 40.9 36 49.7 36 49.7
9 34 42.6 36 47.0 38 52.3 40 58.3 44 64.1 44 64.1
30 36.7 32 40.9 34 45.3 38 54.3 40 58.9 40 58.9
10 38 51.0 40 56.2 42 62.6 46 69.7 48 76.9 48 76.9
34 45.3 36 49.7 40 58.9 42 63.6 46 73.3 46 73.3
11 42 59.9 44 66.0 48 73.5 50 81.7 54 90.4 54 90.6
38 54.3 40 58.9 44 68.4 48 78.1 50 83.1 50 83.1
12 46 69.3 48 76.3 52 84.8 56 94.3 58 103.1 58 103.1
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Characteristic Capacity 1 fC24] - CSA5.0x50

Table 19
2-Row Column: Header is free to rotate. BHT = 120
No of SD Width of timber = length of SD @12 dowels [mm]
80 100 120 140 160 180
ny [kN] Ny [kN] ny [kN] ny [kN] Ny [kN] ny [kN]
[ ] )
3 10 7.4 10 8.2 10 9.1 10 10.2 10 11.0 10 11.0 ‘e :o
©
[ ] o
4 10 12.1 10 13.4 10 15.0 12 16.7 12 18.2 12 18.2 ‘e :o
©
[ ] 5}
5 12 17.9 12 19.8 14 22.1 14 24.6 16 26.8 16 26.8 ‘e :o
©
[ ] [}
6 14 24.6 16 27.1 16 30.3 18 33.7 20 36.9 20 36.9 ol
10 15.5 10 15.5 12 20.4 14 25.5 16 30.7 16 30.7 2_ row
7 18 32.0 18 35.4 20 39.4 22 43.9 24 48.2 24 48.2
12 20.4 14 25.5 16 30.7 18 36.0 20 41.4 20 41.4
8 20 40.2 22 44.4 24 49.4 26 55.0 28 60.7 28 60.7 b
16 30.7 18 36.0 20 41.4 22 46.8 26 57.5 26 57.5 b
9 24 49.1 26 54.1 28 60.2 30 66.9 34 74.1 34 74.2 b
20 41.4 22 46.8 24 52.1 28 62.9 30 68.2 30 68.2 °
10 28 58.4 30 64.3 32 715 36 79.4 38 87.9 38 88.5 b
22 46.8 26 57.5 28 62.9 32 73.5 36 84.1 36 84.1 b
11 30 68.2 34 75.0 36 83.3 40 92.5 44 102.4 44 103.5 *
26 57.5 30 68.2 34 78.8 38 89.3 42 99.8 42 99.8
12 34 78.4 38 86.1 42 95.6 46 106.1 50 117.3 50 119.2
Characteristic Capacity 1 fC24] - CSA5.0x50 Table 20
2-Row Column: Header is free to rotate. BHT = 120
No of SD Width of timber = length of SD @12 dowels [mm)]
80 100 120 140 160 180
ny [kN] Ny [kN] ny [kN] ny [kN] ny [kN] ny [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
5 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 20 313
10 11.6 12 15.7 12 15.7 14 20.2 16 24.9 16 24.9
7 18 27.4 20 30.4 20 33.9 22 37.7 24 41.2 24 41.2
12 15.7 14 20.2 16 24.9 18 29.9 20 35.0 20 35.0
8 20 34.7 22 38.3 24 42.7 26 47.6 28 52.1 28 52.1
16 24.9 18 29.9 20 35.0 22 40.2 24 45.5 24 45.5
9 24 42.6 26 47.0 28 52.3 30 58.3 32 64.1 32 64.1
20 35.0 20 35.0 24 45.5 26 50.8 28 56.2 28 56.2
10 28 51.0 28 56.2 32 62.6 34 69.7 36 76.9 36 76.9
22 40.2 24 45.5 28 56.2 30 61.6 34 72.4 34 72.4
11 30 59.9 32 66.0 36 73.5 38 81.7 42 90.4 42 90.6
26 50.8 28 56.2 32 67.0 36 77.8 38 83.2 40 88.6
12 34 69.3 36 76.3 40 84.8 44 94.3 46 104.3 48 104.9
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Rsx beamto beam

* - with/without screws: for reinforcement of the joists. see Annex C2

CNAS.0x50 with screws" - [C24] | Table 21

o Quantity JoistMin. Width of Timber [mm]

Type 5D Nails | b/h[mm]l | &0 80 1 120 140 160 180

202 4 g / 100 13 37 47 5.7 57 5.7 5.7 screw 6,0x L

- with L = b-20mm
120-2 3 10 ... j180 20 3.1 48 48 48 48 48
160-2 g 14 ./ 200 27 a3 E.5 E.5 E.5 B.5 E.S (for timber with b=60mm
2002 5 18 | ../2%0 | 33 47 73 23 83 83 53 use screws 5,0x50)
240-2 g 2z .../ 280 40 5.0 7.7 100 10.0 130 10,0 number of screws =
280-2 7 26 ... /320 46 5.8 81 117 118 18 118 number of steel dowel
3202 Z 0 WE:: 5.2 ES 2.5 12.4 136 125 136 F
360-2 E 34 .../ 400 5.8 7.2 3.1 130 15.4 154 15.4 3
400-2 10 38 ... ]340 6.5 7.9 9.7 137 17.2 17.2 17.2
4402 1 42 ... /480 7.2 87 10.6 144 188 191 19.1
4902 12 5 .../ 520 7.8 9.5 114 14.4 19.7 209 209
5202 12 50 .../ 560 8.5 104 123 152 202 227 227
52 1 £4 .. [ 500 2.2 113 13.2 15.4 211 245 24
E00-2 12 (o] ... /640 9.8 121 141 166 715 264 26.4
90-4 4 15 .../ 100 19 37 47 5.5 E.E 7.8 g9
120-4 3 20 .../ 180 232 2.1 48 EE 2.3 101 10,5
160-4 4 28 .../ 200 23 47 7.3 EE] 12.5 137 137
200-4 5 36 ..J290 3.5 5.0 81 130 167 71 171
240-4 B 24 .../ 280 43 5.4 5.6 137 18.7 205 20.5
280-4 7 52 ... /320 48 6.1 91 137 211 240 240
20-4 g &0 WE:: 5.5 E.3 2.5 14.4 211 G 76
360-4 E =) .../ 400 61 7.6 3.7 145 218 300 31.2
200-4 10 76 .. J 440 67 8.3 103 152 2.2 220 348
440 4 11 84 ... /480 7.3 9.1 110 15.2 22.2 320 384
480-4 2 52 .../ 520 7.3 2.8 11.3 151 23.2 320 416
Sa0-4 12 100 .../ 580 85 106 12.8 161 23.4 320 440
560-4 12 108 ../ 600 9.2 113 13.8 1639 3.4 26 451
600-4 12 116 .../ 640 98 121 147 176 242 336 451
* - with/without screws: for reinforcement of the joists. see Annex C2 F3
R, CNAS.0x50 without screws* - [C24] | Table 22 y :;L'
= Quantity JoistMin. Width of Timber [mm]

Type sD Nails | b/h[mm]l | &0 0 1 120 140 160 120

202 4 g .../ 100 14 1.8 22 28 3.0 3.4 3.8

120-2 3 10 .../ 160 20 6 3.2 3.8 44 49 48

160-2 4 4 ...} 200 27 4 4 4 5.6 6.2 6.5

200-2 5 18 .../ 290 3.3 41 1 5.9 6.7 77 83

240-2 £ ] .../ 280 40 23 E £3 5.1 5.3 EE]

280-2 F 26 .../ 320 46 5.8 5.8 8.2 9.2 105 114 -
20-2 g 20 ...} 380 5.2 6.5 7.9 9.2 10.4 118 129

360-2 g ET] .../ 400 58 7.2 8.8 102 116 121 146

2002 10 EE] .. /440 £S5 7.3 5.7 113 123 145 16.1
440-2 11 42 .../ 480 7.2 87 10.6 123 143 158 176

490-2 3 6 .../ 520 7.8 9.5 11.4 133 15.5 17.1 19.0

5a0-2 12 50 .../ 580 85 104 123 143 167 186 205

5802 ] £2 ... /B0 2.2 113 13.2 15.4 17.3 200 2.0

B00-2 12 ) .../ 540 9.8 121 141 166 15.1 216 3.4

204 4 15 .../ 100 15 13 23 .7 3.1 3.8 4.0

120-4 3 20 ... J180 232 29 3.5 432 48 5.6 6.2

160-4 4 28 .../ 200 29 3.6 44 5.3 E.2 7.0 7.7

200-4 5 36 .../ 240 3.5 44 5.4 6.4 7.4 5.4 3.5

240-4 g 44 .../ 280 432 5.3 6.4 7. 5.5 5.8 11.1

280-4 7 52 .../320 438 6.1 7.3 & 9.9 113 127 T_ype: the ﬁ_rSt number
20-4 g &0 ../ 360 5.5 6.8 8.3 9, 111 129 14.3 gives the size of the
280-4 g ] ... J400 6.1 76 92 109 124 144 159 concealed

200-4 10 76 ../ 840 67 23 101 121 13.8 158 175 joisthangers, the
440-4 1 B4 .../ %80 7.3 9.1 110 132 15.2 172 19.1 second number is
480-4 12 5z .../ 520 7.9 9.8 115 143 16.5 187 207 given for the nailing -
G204 12 100 .../ 5ED 2.6 106 128 154 178 201 22 means 2-row or 4-row
Sa0-4 12 108 .../ BOO 2.2 113 13.5 185 13.1 715 3.8

5004 12 115 .../ 540 9.5 121 147 176 204 230 5.4
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Rzx beamto beam

CNAA4.0x60 with screws* - [C24] | Table 23
Rox Quantity Joist Min. Width of Timber [mm]
Type SD Nails | b/h [mm] 60 80 100 120 140 160 180
90-2 4 8 ...1100 1.9 3.7 47 5.8 6.8 6.9 6.9 screw 6.0x
120-2 3 10 ...1160 2.2 3.1 4.8 5.8 5.8 5.8 5.8 with L = b-20mm
160-2 4 14 ...1200 2.9 47 7.1 7.9 7.9 7.9 7.9
200-2 5 18 ...1240 35 5.0 7.8 10.0 10.0 10.0 10.0 g:; t's“;f’svagvghog;g;’mm
240-2 6 22 ... 1280 4.2 5.4 8.6 11.9 12.1 12.1 12.1 ’
280-2 7 26 ...1320 4.8 6.1 9.1 12.9 14.3 14.3 14.3 Qﬂmgg[ g; zggleojvel
320-2 8 30 ...1360 5.5 6.8 9.6 13.7 16.5 16.5 16.5
360-2 9 34 ... 1400 6.1 7.6 9.7 14.4 18.6 18.6 18.6 F
400-2 10 33 ...1440 6.7 8.3 10.3 15.0 19.9 20.8 20.8 3
440-2 11 42 ...1480 7.3 9.1 11.0 15.2 20.8 23.0 23.0
480-2 12 46 ...1520 7.9 9.8 11.9 16.1 21.3 25.2 25.2
520-2 12 50 ... 1560 8.6 10.6 12.8 16.1 22.2 27.4 27.4
560-2 12 54 ...1600 9.2 11.3 13.8 16.9 23.4 29.2 29.6
600-2 12 58 ... 1640 9.8 12.1 14.7 17.6 23.4 30.6 318
90-4 4 16 ...1100 1.9 3.7 47 5.8 6.8 7.8 8.9
120-4 3 20 ...1160 2.2 3.1 4.8 6.6 8.3 10.1 11.9
160-4 4 28 ...1200 2.9 47 7.3 9.9 12.5 15.1 16.5
200-4 5 36 ...1240 35 5.0 8.1 13.0 16.7 20.2 20.6
240-4 6 44 ...1280 4.2 5.4 8.6 13.7 20.2 23.5 24.8
280-4 7 52 ...1320 4.8 6.1 9.1 13.7 21.1 26.7 29.0
320-4 8 60 ...1360 5.5 6.8 9.6 14.4 21.1 29.9 33.3
360-4 9 68 ...1400 6.1 7.6 9.7 145 21.8 30.6 37.5
400-4 10 76 ...1440 6.7 8.3 10.3 15.2 22.2 32.0 41.2
440-4 11 84 ... 1480 7.3 9.1 11.0 15.2 22.2 32.0 44.0
480-4 12 92 ...1520 7.9 9.8 11.9 16.1 23.2 32.0 44.0
520-4 12 100 ... 1560 8.6 10.6 12.8 16.1 23.4 32.0 44.0
560-4 12 108 ...1600 9.2 11.3 13.8 16.9 23.4 33.6 45.1
600-4 12 116 ...1640 9.8 12.1 14.7 17.6 24.2 33.6 46.1
* - with/without screws: for reinforcement of the joists. see Annex C2 F3
R CNA4.0x60 without screws* - [C24] | Table 24 5%y :,I
He Quantity Joist Min. Width of Timber [mm]
Type SD Nails | b/h [mm] 60 80 100 120 140 160 180
90-2 4 8 ...1100 15 1.9 2.3 2.7 3.1 3.6 4.0
120-2 3 10 ...1160 2.2 2.9 35 4.1 4.6 5.2 5.7
160-2 4 14 ...1200 2.9 3.6 4.4 5.2 6.0 6.6 7.3
200-2 5 18 ... 1240 35 4.4 5.4 6.4 7.2 8.1 9.0
240-2 6 22 ...1280 4.2 5.3 6.4 7.4 8.6 9.5 10.5 - . L
280-2 7 26 ...1320 4.8 6.1 7.3 8.5 9.9 11.1 12.0 =, 7
320-2 8 30 ...1360 5.5 6.8 8.3 9.7 11.1 12.5 13.9
360-2 9 34 ...1400 6.1 7.6 9.2 10.9 12.4 13.9 15.4
400-2 10 33 ...1440 6.7 8.3 10.1 12.1 13.8 15.3 17.0
440-2 11 42 ... 1480 7.3 9.1 11.0 13.2 15.2 16.7 18.5
480-2 12 46 ...1520 7.9 9.8 11.9 14.3 16.5 18.2 20.1
520-2 12 50 ... 1560 8.6 10.6 12.8 15.4 17.8 19.8 21.6
560-2 12 54 ...1600 9.2 11.3 13.8 16.5 19.1 215 23.2
600-2 12 58 ...1640 9.8 12.1 14.7 17.6 20.4 23.0 24.9
90-4 4 16 ...1100 15 1.9 2.3 2.7 3.1 3.6 4.0
120-4 3 20 ...1160 2.2 2.9 35 4.2 4.8 5.6 6.2
160-4 4 28 ...1200 2.9 3.6 4.4 5.3 6.2 7.0 7.7
200-4 5 36 ...1240 35 4.4 5.4 6.4 7.4 8.4 9.5 Tupe: the first b
240-4 6 24 | ../280 | 42 53 6.4 7.4 8.6 98 | 111 ype: the first number
280-4 7 52 /320 | 48 6.1 73 85 9.9 113 | 127 | 9esthesize ofthe
320-4 8 60 ../360 | 55 6.8 8.3 9.7 111 | 129 | 143 | concealed
360-4 9 68 | ../400 | 6.1 7.6 92 | 109 | 124 | 144 | 159 | loisthangers, the
400-4 | 10 76 | ../440 | 6.7 83 | 101 | 121 | 138 | 158 | 17.5 | Second numberis
440-4 11 84 | ../480 | 7.3 9.1 110 | 182 | 152 | 172 | 191 | 9iven for the nailing -
480-4 12 92 ...1520 7.9 9.8 11.9 14.3 16.6 18.7 20.7 means 2-row or 4-row
520-4 12 100 ...1560 8.6 10.6 12.8 15.4 17.8 20.1 22.2
560-4 12 108 ... 1 600 9.2 11.3 13.8 16.5 19.1 215 23.8
600-4 12 116 . 1640 9.8 12.1 14.7 17.6 20.4 23.0 25.4

* - with/without screws: for reinforcement of the joists. see Annex C2
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CNAS.0x50 with screws* - [C24] | Table 25
Rox Quantity Joist Min. Width of Timber [mm]
Type SD Nails | b/h [mm] 60 80 100 120 140 160 180
90-2 4 8 ...1100 1.9 3.7 4.7 5.8 6.8 7.3 7.3 screw 6,0x L
120-2 3 10 ...1160 2.2 3.1 4.8 6.2 6.2 6.2 6.2 with L = b-20mm
160-2 4 14 ...1200 2.9 4.7 7.3 8.4 8.4 8.4 8.4
200-2 5 18 ..1240 | 35 5.0 8.1 10.6 10.6 10.6 10.6 82; “S“gf’:vazvgho';;gfmm
240-2 6 22 ... 1280 4.2 5.4 8.6 12.4 12.9 12.9 12.9 '
280-2 7 26 ..1320 | 48 6.1 9.1 134 | 152 | 152 15.2 number of screws =
number of steel dowel
320-2 8 30 ... 1360 5.5 6.8 9.6 14.4 17.6 17.6 17.6
360-2 9 34 ... 1400 6.1 7.6 9.7 14.5 19.3 19.9 19.9 F
400-2 10 38 ... 1440 6.7 8.3 10.3 15.2 20.6 22.2 22.2
440-2 11 42 ... 1480 7.3 9.1 11.0 15.2 21.6 24.6 24.6
480-2 12 46 ... 1520 7.9 9.8 11.9 16.1 22.2 26.9 26.9
520-2 12 50 ... 1560 8.6 10.6 12.8 16.1 23.4 29.2 29.3
560-2 12 54 ... 1600 9.2 11.3 13.8 16.9 23.4 30.6 31.6
600-2 12 58 ... 1640 9.8 12.1 14.7 17.6 24.2 314 34.0
90-4 4 16 ...1100 1.9 3.7 4.7 5.8 6.8 7.8 8.9
120-4 3 20 ...1160 2.2 3.1 4.8 6.6 8.3 10.1 11.9
160-4 4 28 ...1200 2.9 4.7 7.3 9.9 12.5 15.1 17.6
200-4 5 36 ... 1240 3.5 5.0 8.1 13.0 16.7 20.2 22.0
240-4 6 44 ...1280 4.2 5.4 8.6 13.7 20.2 23.5 26.4
280-4 7 52 ...1320 4.8 6.1 9.1 13.7 21.1 26.7 30.2
320-4 8 60 ... 1360 5.5 6.8 9.6 14.4 21.1 29.9 33.9
360-4 9 68 ... 1400 6.1 7.6 9.7 14.5 21.8 30.6 37.5
400-4 10 76 ... 1440 6.7 8.3 10.3 15.2 22.2 32.0 41.2
440-4 11 84 ... 1480 7.3 9.1 11.0 15.2 22.2 32.0 44.0
480-4 12 92 ... 1520 7.9 9.8 11.9 16.1 23.2 32.0 44.0
520-4 12 100 ... 1560 8.6 10.6 12.8 16.1 23.4 32.0 44.0
560-4 12 108 ... 1600 9.2 11.3 13.8 16.9 23.4 33.6 45.1
600-4 12 116 ... 1640 9.8 12.1 14.7 17.6 24.2 33.6 46.1
* - with/without screws: for reinforcement of the joists. see Annex C2 F
CNAS.0x50 without screws* - [C24] | Table 26 3 B
Rox Quantity Joist Min. Width of Timber [mm] QI
Type SD Nails | b/h[mm] | 60 80 100 120 140 160 180
90-2 4 8 ...1100 1.5 1.9 2.3 2.7 3.1 3.6 4.0
120-2 3 10 ...1160 2.2 2.9 3.5 4.2 4.8 5.4 5.9
160-2 4 14 ...1200 2.9 3.6 4.4 5.3 6.2 6.9 7.5
200-2 5 18 ... 1240 3.5 4.4 5.4 6.4 7.4 8.4 9.3
240-2 6 22 ... 1280 4.2 5.3 6.4 7.4 8.6 9.8 10.8
280-2 7 26 ...1320 4.8 6.1 7.3 8.5 9.9 11.3 12.6
320-2 8 30 ... 1360 5.5 6.8 8.3 9.7 11.1 12.9 14.3 ]
360-2 9 34 ... 1400 6.1 7.6 9.2 10.9 12.4 14.4 15.9
400-2 10 38 ... 1440 6.7 8.3 10.1 12.1 13.8 15.8 17.5
440-2 11 42 ... 1480 7.3 9.1 11.0 13.2 15.2 17.2 19.1
480-2 12 46 ...1520 7.9 9.8 11.9 14.3 16.6 18.7 20.7
520-2 12 50 ... 1560 8.6 10.6 12.8 15.4 17.8 20.1 22.2
560-2 12 54 ... 1600 9.2 11.3 13.8 16.5 19.1 21.5 23.8
600-2 12 58 ... 1640 9.8 12.1 14.7 17.6 20.4 23.0 25.4
90-4 4 16 ...1100 1.5 1.9 2.3 2.7 3.1 3.6 4.0
120-4 3 20 ...1160 2.2 2.9 3.5 4.2 4.8 5.6 6.2
160-4 4 28 ...1200 2.9 3.6 4.4 5.3 6.2 7.0 7.7
200-4 5 36 ... 1240 3.5 4.4 5.4 6.4 7.4 8.4 9.5
240-4 6 44 ... 1280 4.2 5.3 6.4 7.4 8.6 9.8 11.1 Type: the first number
280-4 7 52 ...1320 4.8 6.1 7.3 8.5 9.9 11.3 12.7 gives the size of the
320-4 8 60 ...1360 5.5 6.8 8.3 9.7 11.1 12.9 14.3 concealed
360-4 9 68 ... 1400 6.1 7.6 9.2 10.9 12.4 14.4 15.9 joisthangers, the
400-4 10 76 ... 1440 6.7 8.3 10.1 12.1 13.8 15.8 17.5 second number is
440-4 11 84 ... 1480 7.3 9.1 11.0 13.2 15.2 17.2 19.1 given for the nailing -
480-4 12 92 ...1520 7.9 9.8 11.9 14.3 16.6 18.7 20.7 means 2-row or 4-row
520-4 12 100 ... 1560 8.6 10.6 12.8 15.4 17.8 20.1 22.2
560-4 12 108 ... 1600 9.2 11.3 13.8 16.5 19.1 21.5 23.8
600-4 12 116 .. 1640 9.8 12.1 14.7 17.6 20.4 23.0 25.4

* - with/without screws: for reinforcement of the joists. see Annex C2
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CNA4.0x50 with screws* - [C24] Table 27
= Quantity Joist Min. Width of Timber [mm]
Type SD Nails | b/h [mm] 60 80 100 120 140 160 180
120-2 3 6 ..1160 1.8 3.1 4.1 4.1 4.1 4.1 4.1
screw 6,0x L
160-2 4 8 ...1200 2.3 3.6 3.9 3.9 3.9 3.9 3.9 with L = b-20mm
200-2 5 10 ... 1 240 2.9 4.2 6.3 6.3 6.3 6.3 6.3 ) o
2402 |6 12 | /280 | 34 | 42 | 61 | 61 | 61 | 61 | 61 o ot s om0
280-2 7 14 .../ 280 3.9 5.0 7.3 8.5 8.5 8.5 8.5 number of Screws =
320-2 8 16 ...1320 4.3 5.7 7.3 8.3 8.3 8.3 8.3 number of steel dowel
360-2 8 18 ... 1 360 5.0 6.3 8.1 10.7 10.7 10.7 10.7
400-2 10 20 ... 1 400 5.4 6.9 8.3 10.5 10.5 10.5 10.5 J\h F3
440-2 10 22 ... [ 440 6.1 7.6 9.4 12.2 12.9 12.9 12.9
480-2 10 24 ... 1480 6.4 8.2 10.1 12.1 12.7 12.7 12.7 7
520-2 12 26 ... 1 520 7.1 9.0 11.0 13.0 15.1 15.1 15.1 % 7
560-2 12 28 ... / 560 7.5 9.4 11.8 13.5 14.9 14.9 14.9 g
600-2 12 30 ... 1 600 8.1 10.3 12.6 14.8 17.3 17.3 17.3
120-4 3 12 ... 1160 2.2 3.1 4.8 6.6 8.3 8.8 8.8 J\/i
160-4 4 16 ... 1 200 2.9 4.7 7.3 8.3 8.3 8.3 8.3 A
200-4 5 20 .../ 240 3.5 5.0 8.1 12.4 12.9 12.9 12.9
240-4 6 24 ... 1 280 4.2 5.4 8.6 12.2 12.5 12.5 12.5 —
280-4 7 28 ... 1280 4.8 6.1 9.1 13.7 17.2 17.2 17.2 -
320-4 8 32 ... 1320 5.5 6.8 9.6 14.4 16.8 16.8 16.8 —
360-4 8 36 .../ 360 6.1 7.6 9.7 14.5 20.2 21.5 21.5
400-4 10 40 ... 1400 6.7 8.3 10.3 15.2 20.2 21.2 21.2
440-4 10 44 ... 1 440 7.3 9.1 11.0 15.2 22.2 25.9 25.9 J\ﬁ
480-4 10 48 ... 1 480 7.9 9.8 11.9 16.1 22.2 25.5 25.5
520-4 12 52 .../ 520 8.6 10.6 12.8 16.1 23.4 29.2 30.3
560-4 12 56 ... 1 560 9.2 11.3 13.8 16.9 23.4 29.2 29.9
600-4 12 60 .../ 600 9.8 12.1 14.7 17.6 24.2 32.0 34.7
* - with/without screws: for reinforcement of the joists. see Annex C2
CNA4.0x50 without screws* - [C24] Table 28 J\h F3
Rox Quantity Joist Min. Width of Timber [mm] i
Type SD Nails | b/h [mm] 60 80 100 120 140 160 180 ,gﬂ/(g"
120-2 3 6 .../ 160 1.8 2.4 3.0 3.6 4.1 4.1 4.1 ;‘,é
160-2 4 8 ...1200 2.3 3.0 3.6 3.9 3.9 3.9 3.9 g
200-2 5 10 ... 1 240 2.9 3.8 4.6 5.5 6.2 6.3 6.3
240-2 6 12 ... 1280 3.4 4.2 5.2 6.0 6.1 6.1 6.1 J\F
280-2 7 14 .../ 280 3.9 5.0 6.3 7.4 8.3 8.5 8.5 A
320-2 8 16 ...1320 4.3 5.7 6.8 7.9 8.3 8.3 8.3
360-2 8 18 ... 1 360 5.0 6.3 7.8 9.3 10.6 10.7 10.7 —
400-2 10 20 .../ 400 5.4 6.9 8.3 9.9 10.5 10.5 10.5 — -
440-2 10 22 ... [ 440 6.1 7.6 9.4 11.1 12.7 12.9 12.9 —
480-2 10 24 ... 1480 6.4 8.2 10.1 11.7 12.7 12.7 12.7
520-2 12 26 ... 1 520 7.1 9.0 11.0 13.0 14.8 15.1 15.1
560-2 12 28 ... / 560 7.5 9.4 11.8 13.5 14.9 14.9 14.9 J\ﬁ
600-2 12 30 ... / 600 8.1 10.3 12.6 14.8 16.9 17.3 17.3
120-4 3 12 ...1160 2.2 2.9 3.5 4.2 4.8 5.6 6.2
160-4 4 16 ... 1 200 2.9 3.6 4.4 5.3 6.2 7.0 7.5
200-4 5 20 ... 1240 &b 4.4 5.4 6.4 7.4 8.4 9.5
240-4 6 24 ... 1280 4.2 5.3 6.4 7.4 8.6 9.8 10.8 Type: the first number
320-4 8 32 ... 1320 5.5 6.8 8.3 9.7 11.1 12.9 14.3 concealed
360-4 8 36 .../ 360 6.1 7.6 9.2 10.9 12.4 14.4 15.9 joisthangers, the
440-4 10 44 ... 1440 7.3 9.1 11.0 13.2 15.2 17.2 19.1 given for the nailing -
480-4 10 48 ... 1 480 7.9 9.8 11.9 14.3 16.6 18.7 20.7 means 2-row or 4-row
520-4 12 52 .../ 520 8.6 10.6 12.8 15.4 17.8 20.1 22.2
560-4 12 56 ... 1 560 9.2 11.3 13.8 16.5 19.1 21.5 23.8
600-4 12 60 ./ 600 9.8 12.1 14.7 17.6 20.4 23.0 25.4

* - with/without screws: for reinforcement of the joists. see Annex C2
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CNAA4.0x60 with screws* - [C24] Table 29

Rox Quantity Joist Min. Width of Timber [mm]
Type SD Nails | b/h[mm] | 60 80 100 120 140 160 180
120-2 3 6 ..1160 | 2.0 3.1 4.4 4.4 4.4 4.4 4.4
160-2 4 8 ..1200 | 25 3.8 4.2 4.2 4.2 4.2 4.2 ccren 6.0x L
200-2 5 10 ..1240 | 3.2 4.4 6.6 6.7 6.7 6.7 6.7 with L = b-20mm
240-2 6 12 ..1280 | 3.6 4.6 6.5 6.5 6.5 6.5 6.5
280-2 7 14 ... 1280 43 5.4 7.7 9.0 9.0 9.0 9.0 EI;’; “Sngfeevrvgghog;g)omm
320-2 8 16 ..1320 | 48 5.9 7.7 8.8 8.8 8.8 8.8 ’
360-2 | 8 18 | ../360 | 54 | 69 | 86 | 114 | 114 | 114 | 114 e O e
400-2 10 20 ..1400 | 5.9 7.3 8.8 112 | 112 | 112 | 112
440-2 10 22 ..1440 | 65 8.2 9.8 126 | 137 | 137 | 137 F
480-2 10 24 ..1480 | 7.0 8.7 106 | 126 | 135 | 135 | 135 3
520-2 12 26 ..1520 | 7.6 9.6 114 | 137 | 161 | 161 | 161
560-2 12 28 ..1560 | 81 103 | 122 | 141 | 159 | 159 | 159
600-2 12 30 ..1600 | 87 110 | 130 | 153 | 184 | 184 | 184
120-4 3 12 ..1160 | 2.2 3.1 4.8 6.6 8.3 9.4 9.4
160-4 4 16 ..1200 | 2.9 4.7 7.3 8.9 8.9 8.9 8.9 I
200-4 5 20 ..1240 | 35 5.0 8.1 128 | 137 | 137 | 137 ﬁ#
240-4 6 24 ..1280 | 4.2 5.4 8.6 127 | 133 | 133 | 133
280-4 7 28 ..1280 | 4.8 6.1 9.1 137 | 183 | 183 | 183 _
320-4 8 32 ..1320 | 55 6.8 9.6 144 | 179 | 179 | 1709 - T
360-4 8 36 ..1360 | 6.1 7.6 9.7 145 | 211 | 229 | 229 ol
400-4 10 40 ..1400 | 6.7 8.3 103 | 152 | 211 | 2266 | 226
440-4 10 44 ..1440 | 7.3 9.1 110 | 152 | 222 | 276 | 276
480-4 10 48 ..1480 | 7.9 9.8 119 | 161 | 232 | 272 | 272
520-4 12 52 ..1520 | 86 106 | 128 | 161 | 234 | 306 | 323
560-4 12 56 ..1560 | 9.2 113 | 138 | 169 | 234 | 306 | 319
600-4 12 60 ..1600 | 9.8 121 | 147 | 176 | 242 | 336 | 37.0

* - with/without screws: for reinforcement of the joists. see Annex C2
CNAA4.0x60 without screws* - [C24] Table 30 )

Rox Quantity Joist Min. Width of Timber [mm] F3

Type SD Nails | b/h[mm] | 60 80 100 120 140 160 180 Z
120-2 3 6 ..1160 | 2.0 2.6 3.1 3.7 4.2 4.4 4.4 <
160-2 4 8 ..1200 | 25 3.1 3.7 4.2 4.2 4.2 4.2 ;ﬁ
200-2 5 10 ..1240 | 3.2 3.9 4.9 5.7 6.4 6.7 6.7
240-2 6 12 ..1280 | 3.6 4.6 5.5 6.3 6.5 6.5 6.5
280-2 7 14 ..1280 | 4.3 5.4 6.5 7.7 8.7 9.0 9.0 —\—
320-2 8 16 ..1320 | 48 5.9 7.1 8.2 8.8 8.8 8.8 —\
360-2 8 18 ..1360 | 5.4 6.9 8.1 9.6 109 | 114 | 114 ]
400-2 10 20 ..1400 | 5.9 7.3 8.8 102 | 112 | 112 | 1.2 I = el
440-2 10 22 ..1440 | 65 8.2 9.8 115 | 131 | 137 | 137 U e
480-2 10 24 ..1480 | 7.0 8.7 106 | 121 | 135 | 135 | 135
520-2 12 26 ..1520 | 7.6 9.6 114 | 134 | 153 | 161 | 161
560-2 12 28 ..1560 | 8.1 103 | 122 | 141 | 159 | 159 | 159 | - —
600-2 12 30 ..1600 | 87 110 | 130 | 153 | 174 | 184 | 184
120-4 3 12 ..1160 | 2.2 2.9 3.5 4.2 4.8 5.6 6.2
160-4 4 16 ..1200 | 2.9 3.6 4.4 5.3 6.2 7.0 7.7
200-4 5 20 ..1240 | 35 4.4 5.4 6.4 7.4 8.4 95
240-4 6 24 ..1280 | 4.2 5.3 6.4 7.4 8.6 9.8 11.1
280-4 7 28 ..1280 | 458 6.1 7.3 8.5 9.9 11.3 | 12.7 | Type: the first number
320-4 8 32 ..1320 | 55 6.8 8.3 9.7 111 | 129 | 14.3 | 9ivesthesize of the
360-4 8 36 | ../360 | 6.1 7.6 92 | 109 | 124 | 144 | 159 | concealed
400-4 10 40 | ../400 | 6.7 83 | 101 | 121 | 138 | 158 | 175 | loisthangers, the
440-4 10 44 .. 1440 | 7.3 9.1 11.0 13.2 15.2 17.2 19.1 | second number is
480-4 10 48 | ../480 | 7.9 9.8 119 | 143 | 166 | 187 | 207 | 9ivenfor the nailing -
520-4 12 52 | ../520 | 86 106 | 128 | 154 | 178 | 201 | 222 | ™Means 2-row or4-row
560-4 12 56 ..1560 | 9.2 113 | 138 | 165 | 191 | 215 | 238
600-4 12 60 /600 | 9.8 121 | 147 | 176 | 204 | 230 | 254

* - with/without screws: for reinforcement of the joists. see Annex C2
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CSA5.0x50 with screws* - [C24] Table 31

Quantity Joist Min. Width of Timber [mm]
Type SD Nails | b/h [mm] 60 80 100 120 140 160 180
120-2c 3 6 ... 1160 2.2 3.1 4.7 4.7 4.7 4.7 4.7
160-2c 4 8 .../ 200 2.9 4.2 4.4 4.4 4.4 4.4 4.4
200-2c 5 10 ... 1240 3.5 5.0 7.0 7.1 7.1 7.1 7.1 screw 6,0x L
240-2¢ 6 12 | ../280 | 42 5.4 6.9 6.9 6.9 6.9 6.9 with L = b-20mm
280-2c 7 14 ... 1280 4.8 6.1 8.8 9.6 9.6 9.6 9.6 (for timber with b=60mm
320-2c 8 16 ... 1320 5.5 6.8 8.8 9.4 9.4 9.4 9.4 use screws 5,0x50)
360-2c 8 18 ... 1360 6.1 7.6 9.7 12.0 12.1 12.1 12.1 number of screws =
400-2¢ 10 20 ... 1 400 6.7 8.3 10.3 11.9 11.9 11.9 11.9 number of steel dowel
440-2c 10 22 ... 1440 7.3 9.1 11.0 13.9 14.6 14.6 14.6 A F
480-2c 10 24 ... 1480 7.9 9.8 11.9 13.9 14.4 14.4 14.4 3
520-2c 12 26 ...1520 8.6 10.6 12.8 15.7 17.1 17.1 17.1
560-2c 12 28 .../ 560 9.2 11.3 13.8 15.7 16.9 16.9 16.9
600-2c 12 30 ... / 600 9.8 12.1 14.7 17.6 19.4 19.6 19.6
120-4c 3 12 .../ 160 2.2 3.1 4.8 6.6 8.3 9.9 9.9
160-4c 4 16 .../ 200 2.9 4.7 7.3 9.4 9.4 9.4 9.4
200-4c 5 20 ... [ 240 3.5 5.0 8.1 13.0 14.6 14.6 14.6 V ~10
240-4c 6 24 ... 1280 4.2 54 8.6 13.7 14.2 14.2 14.2 J\ﬁ %ﬁF
280-4c 7 28 ... 1280 4.8 6.1 9.1 13.7 19.3 19.4 194 I e
320-4c 8 32 ... 1320 5.5 6.8 9.6 14.4 19.0 19.0 19.0 T eld —
360-4c 8 36 ... 1 360 6.1 7.6 9.7 14.5 21.8 24.4 24.4 1 T ele
400-4c 10 40 ... 1400 6.7 8.3 10.3 15.2 22.2 24.0 24.0
440-4c 10 44 ... [ 440 7.3 9.1 11.0 15.2 22.2 29.2 29.3
480-4c 10 48 ... 1480 7.9 9.8 11.9 16.1 23.2 28.9 28.9 —l\/—
520-4c 12 52 .../ 520 8.6 10.6 12.8 16.1 23.4 32.0 34.3
560-4c 12 56 ... 1 560 9.2 11.3 13.8 16.9 23.4 33.6 33.9
600-4c 12 60 .../ 600 9.8 12.1 14.7 17.6 24.2 33.6 39.3

* - with/without screws: for reinforcement of the joists. see Annex C2

CSA5.0x50 without screws* - [C24] Table 32

Quantity Joist Min. Width of Timber [mm] J\h F3
Type SD Nails | b/h [mm] 60 80 100 120 140 160 180 /
120-2c 3 6 .../ 160 2.2 2.9 3.5 4.2 4.5 4.7 4.7 ,féé’
160-2c 4 8 ... [ 200 2.9 3.6 4.2 4.4 4.4 4.4 4.4 o ,é
200-2c 5 10 ... 1240 3.5 4.4 5.4 6.4 6.9 7.1 7.1 By
240-2c 6 12 ... 1280 4.2 5.3 6.2 6.7 6.9 6.9 6.9
280-2c 7 14 ... 1280 4.8 6.1 7.3 8.5 9.2 9.6 9.6 J\F
320-2c 8 16 ... 1320 5.5 6.8 8.2 8.9 9.4 9.4 9.4 J\ﬁ
360-2c 8 18 .../ 360 6.1 7.6 9.2 10.8 11.6 12.2 12.1
400-2c 10 20 ... [ 400 6.7 8.3 10.1 11.3 11.8 11.9 11.9 =
440-2c 10 22 ... 1440 7.3 9.1 11.0 13.1 13.9 14.6 14.6 ] T
480-2c 10 24 ... 1480 7.9 9.8 11.9 13.4 14.2 14.4 14.4 ]
520-2c 12 26 ... 1520 8.6 10.6 12.8 15.4 16.3 17.1 17.1
560-2c 12 28 .../ 560 9.2 11.3 13.8 15.7 16.7 16.9 16.9 \
600-2c 12 30 ... / 600 9.8 12.1 14.7 17.6 18.7 19.5 19.6
120-4c 3 12 .../ 160 2.2 2.9 3.5 4.2 4.8 5.6 6.2
160-4c 4 16 ...1200 2.9 3.6 4.4 5.3 6.2 7.0 7.7
200-4c 5 20 ... 1240 3.5 4.4 5.4 6.4 7.4 8.4 9.5 Type: the first number
240-4c 6 24 ... 1280 4.2 5.3 6.4 7.4 8.6 9.8 11.1 : .

gives the size of the
280-4c 7 28 ... 1280 4.8 6.1 7.3 8.5 9.9 11.3 12.7 concealed
320-4c 8 32 ... 1320 5.5 6.8 8.3 9.7 11.1 12.9 14.3 -
joisthangers, the

360-4c 8 36 ... 1 360 6.1 7.6 9.2 10.9 12.4 14.4 15.9 second number is
400-4c 10 40 ... 1400 6.7 8.3 10.1 12.1 13.8 15.8 17.5 given for the nailing -
440-4c 10 44 ... 1 440 7.3 9.1 11.0 13.2 15.2 17.2 19.1 means 2-row or 4-row
480-4c 10 48 ... 1480 7.9 9.8 11.9 14.3 16.6 18.7 20.7
520-4c 12 52 .../ 520 8.6 10.6 12.8 15.4 17.8 20.1 22.2
560-4c 12 56 ... 1 560 9.2 11.3 13.8 16.5 19.1 21.5 23.8
600-4c 12 60 ./ 600 9.8 12.1 14.7 17.6 20.4 23.0 25.4

* - with/without screws: for reinforcement of the joists. see Annex C2
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See also the comment below table 34

Table 33
Rex i ist Mi fastener
Quantity Joist Min.

Type SD Nails | b/h [mm] | CNA4.0x40CNA4.0x50CNA4.0x6PCSAS5.0x4PCSAS5.0x5!
BTN90 4 8 ...1100 5.9 7.8 9.8 14.3 14.3
BTN120 3 10 ... 1160 7.4 9.8 12.2 17.6 19.1
BTN160 4 14 ... 1200 10.3 13.7 16.7 24.4 25.2
BTN200 5 18 ... 1 240 13.2 17.6 21.2 31.1 31.2
BTN?240 6 22 ... 1280 16.2 21.6 25.8 37.3 37.3
BT4-90 4 16 ... 1100 5.9 7.8 9.8 14.3 14.3
BT4-120 3 20 ... 1160 7.4 9.8 12.2 17.6 19.1
BT4-160 4 28 ... 1200 10.3 13.7 16.7 24.4 25.2
BT4-200 5 36 ... 1240 13.2 17.6 21.2 31.1 31.2
BT4-240 6 44 ... 1280 16.2 21.6 25.8 37.3 37.3
BT4-280 7 52 ...1320 19.1 25.5 30.3 44.5 44.5
BT4-320 8 60 ... 1 360 22.0 29.4 34.8 51.2 56.9
BT4-360 9 68 ... 1400 25.0 33.3 39.3 57.9 64.0
BT4-400 10 76 ... 1440 27.9 37.2 43.9 64.6 71.0
BT4-440 11 84 ... 1480 30.9 41.2 48.4 71.3 78.1
BT4-480 12 92 ... 1520 33.8 45.1 52.9 78.0 85.1
BT4-520 12 100 ... 1 560 36.8 49.0 57.4 84.7 92.2
BT4-560 12 108 ... 1 600 39.7 52.9 62.0 91.4 99.2
BT4-600 12 116 ... 1 640 42.6 56.8 66.5 98.2 106.3

BTALU1Z20 3 20 ... 1160 7.4 9.8 12.2 21.8 30.6
BTALU160 4 28 ...1200 10.3 13.7 17.2 30.5 42.8
BTALU200 5 36 ... 1 240 13.2 17.6 22.0 39.2 55.1
BTALU240 6 44 ... 1280 16.2 21.6 27.0 48.0 67.3
BTALU280 7 52 ... 1320 19.1 25.5 31.8 56.7 79.6
BTALU320 8 60 ... 1 360 22.0 29.4 36.8 65.4 91.8
BTALU360 9 68 ... 1400 25.0 33.3 41.6 74.1 104.0
BTALU400 10 76 ... 1440 27.9 37.2 46.7 82.8 116.3
BTALU440 11 84 ... 1480 30.9 41.2 51.4 91.6 128.5
BTALU480 12 92 ... 1520 33.8 45.1 56.4 100.3 140.8
BTALUS20 12 100 ... 1 560 36.8 49.0 61.2 109.0 153.0
BTALUS60 12 108 ... 1600 39.7 52.9 66.2 117.7 165.2
BTALUGJO 12 116 .. 1 640 42.6 56.8 71.0 126.4 177.5
I:4
_— —
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Table 34
R Quantity Joist Min fastener
Type SD Nails |b/h [mm][CNA4.0x4CNA4.0x50CNA4.0x60CSAS5.0xA@LSAS.0x5

BTN90-c 4 4 ... 1100 2.9 3.9 4.9 8.7 8.7
BTN120-c 3 6 ... 1160 4.4 5.9 7.4 12.7 15.7
BTN160-c 4 8 ... 1200 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 ... 1280 8.8 11.8 14.7 25.3 31.3
BT4-90-c 4 8 .../ 100 2.9 3.9 4.9 8.7 8.7
BT4-120-c 3 12 ... 1160 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 ... 1240 7.4 9.8 12.3 21.1 26.1
BT4-240-c 6 24 ... 1 280 8.8 11.8 14.7 25.3 31.3
BT4-280-c 7 28 ... 1320 10.3 13.7 17.2 29.5 36.5
BT4-320-c 8 32 ... [ 360 11.8 15.7 19.6 33.7 41.8
BT4-360-c 9 36 ... 1 400 13.2 17.6 22.1 38.0 47.0
BT4-400-c 10 40 ... [ 440 14.7 19.6 24.5 42.2 52.2
BT4-440-c 11 44 ... 1480 16.2 21.6 27.0 46.4 57.5
BT4-480-c 12 40 ... 1 520 17.6 23.5 29.4 50.6 62.7
BT4-520-c 12 52 ... 1 560 19.1 25.5 31.9 54.8 67.9
BT4-560-c 12 56 .../ 600 20.6 27.4 34.3 59.1 73.1
BT4-600-c 12 60 ... 1 640 22.1 29.4 36.8 63.3 78.4
BTALU120-¢ 3 12 ... 1160 4.4 5.9 7.4 13.1 18.4
BTALU160-¢ 4 16 ... 1 200 5.9 7.8 9.8 17.4 24.5
BTALU200-¢ 5 20 ... [ 240 7.4 9.8 12.3 21.8 30.6
BTALU240-¢ 6 24 ... 1280 8.8 11.8 14.7 26.2 36.7
BTALU280-¢ 7 28 ... 1 320 10.3 13.7 17.2 30.5 42.8
BTALU320-¢ 8 32 ... 1 360 11.8 15.7 19.6 34.9 49.0
BTALU360-¢ 9 36 ... 1 400 13.2 17.6 22.1 39.2 55.1
BTALU400-¢ 10 40 ... 1 440 14.7 19.6 24.5 43.6 61.2
BTALU440-¢ 11 44 ... 1 480 16.2 21.6 27.0 48.0 67.3
BTALU480-¢ 12 48 ... 1520 17.6 23.5 29.4 52.3 73.4
BTALU520-¢ 12 52 ... 1 560 19.1 25.5 31.9 56.7 79.6
BTALU560-¢ 12 56 ... 1 600 20.6 27.4 34.3 61.0 85.7
BTALUG0O-¢ 12 60 ... [ 640 22.1 29.4 36.8 65.4 91.8 C=

index for column nailing

Basis of the values for force direction B, 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 andazdslate with the number of fasteaér

the ovelapping ared see picture belw

Note- Forthe indallation shown abové such as for wall elements, in acdance with the images on page 32
(when used fosteel dowels 0@ 7, @ 8, @ 10 or@ 12mm), then thdformula inEquation Ifor calculating F4
capacity is valid(for [Equationl] T see pageB
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Force direction F4

Additional information :

The BTALU can be used with CNA nait§ adiameterof @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 ETA04/0013.

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

The dowels must be distributedually acrosthe whole height of the hanger.

The nails must be distributedjuallyacrossall around the dowels

For solid timber:The spacing and edge distance to the timber must respect rules given by EUROCODE 5
(EN19951-1 88.6 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 eqdal (d ik 5he diameter

of the dowels)

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

120

min 1.5xd

d: diameter of the dowel
110

d: diameter of the dowel

For solid timber: EN1995-1-1 Table 8.5;

For CLT: refer to ETA of the manufacturer
For salid timber: EN1895-1-1 Table 8.5;

For CLT: refer to ETA of the manufacturer

.

10
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Characteristic Capacity 1 )§C24] - CNA4.0x50 Table 35
4-Row Nailing: Header
No of SD Width of timber = length of SD @7 or @7.5mm dowels [mm]
80 100 120 140 160 180
ny [kN] ny [kN] ny [kN] ny [kN] Ny [kN] ny [kN]
20| 11.6 20 12.7 20| 13.0 20 13.0 20| 13.0 20| 13.0
3 32| 15.4 32| 17. 36| 20.3 36| 20.3 36| 20.3 36| 20.3
20| 14.6 20 16.3 24| 19.0 24 19.0 24| 19.0 24| 19.0
4 36| 20.5 36| 23. 40 27.1 40 27.1 40 27.1 40] 27.1
24 20.1 24 22.4 28| 25.7 28| 25.7 28] 25.7 28| 25.7
5 40 25.7] 40 29. 44 34.9 44 34.9 44 34.9 44 34.9
28| 25.9 32 30.9 32| 32.7 32| 32.7 32 32.7 32| 32.7
6 44 30.9 48| 35. 48 40.8 48 40.8 48 40.§ 48 40.§
32| 31.4 32 35.4 36| 39.9 36) 39.9 36 39.9 36| 39.9
7 48 36.9 48| 41. 52| 47.5 52| 47.5 52 47.9 52| 47.5
32| 35.7] 36| 42.1] 40] 47.3 40 47.3 40 47.3 40] 47.3
8 48 41.1 52| 47. 56| 54.3 56 54.3 56| 54.3 56| 54.3
36| 41.6 40 48.§ 44 54.7 44 54.7 44 54.7 44 54.7
9 52| 46.3 56| 53. 60| 61.2 60| 61.2 60| 61.2 60| 61.2
40 47.9 44 55.4 48 62.2 48 62.2 48 62.2 48 62.2
10 56| 51.4 60| 59. 64] 68.4 64 68.0 64] 68.4 64 68.0
44 53.4 48| 62.0 52 69.7 52| 69.7] 52 69.7 52| 69.7
11 60| 56.5 64 65. 68| 74.9 68| 74.4 68| 74.§ 68| 74.9
44 57.9 52 68.9 56| 77.1 56| 771 56} 77.1 56| 77.1
12 60| 61.7 68| 71. 72 81.4 72| 81.4 72 81.6 72 81.6
Characteristic Capacity 1 |§C24] - CNA4.0x60 Table 36
4-Row Nailing: Header
No of SD Width of timber = length of SD @7 or @7.5mm dowels [mm]
80 100 120 140 160 180
Ny [kN] Ny [kN] My [kN] My [kN] Ny [kN] Ny [kN]
20| 14.4 20 14.4 20| 14.4 20 14.4 20| 14.4 20| 14.4
3 28| 19.7 28| 19. 32| 20.3 32| 20.3 32 20.3 32| 20.3
20| 18.1 20 18.1 20| 18.1 20 18.1 20| 18.1 20| 18.1
4 36| 26.7] 36| 26. 36| 271 36) 271 36| 27.1 36| 271
24 24.9 24 24.9 24| 24.9 24 24.9 24| 24.9 24 24.9
5 40 33.9 40 33. 40] 339 40 33.9 40 339 40 33.9
28| 32.2 28| 32.2 28| 32.2 28| 32.2 28] 32.2 28| 32.2
6 44 40.8 44 40. 44 40.8 44 40.8 44 40.9 44 40.§
32| 39.9 32 39.9 32 39.4 32| 39.9 32 39.6 32| 39.6
7 48 47.9 48| 47. 48 47.9 48 47.9 48 47.9 48 47.5
36| 47.3 36) 47.3 36| 47.3 36) 47.3 36) 47.3 36| 47.3
8 52| 54.3 52| 54. 52| 54.3 52| 54.3 52 54.3 52| 54.3
40] 54.9 40 54.9 40] 54.9 40 54.9 40 54.9 40] 54.9
9 56| 61.9 56| 61. 56| 61.1] 56 61.1 56} 61.1 56| 61.1]
40| 60.3 40 60.3 44 62.6 44 62.9 44 62.6 44 62.6
10 56| 67.9 56| 67. 60| 67.9 60| 67.9 60| 67.9 60| 67.9
44 68.9 44 68.0 44 68.4 44 68.0 44 68.0 44 68.9
11 60| 74.7 60| 74. 60| 74.7 60 74.7 60| 74.7 60| 74.7
48 75.7 48| 75.7 48 75.7 48| 75.7 48 75.7 48 75.7
12 64 81.4 64 81. 64 81.4 64 81.9 64 81.4 64 81.6
Characteristic Capacity 1 C24] - CSA5.0x50 Table 37
4-Row Nailing: Header
No of SD Width of timber = length of SD @7 or @7.5mm dowels [mm]
80 100 120 140 160 180
ny [kN] ny [kN] ny [kN] ny [kN] Ny [kN] ny [kN]
20| 15.4 20 17.9 20| 20.3 20| 20.3 20| 20.3 20| 20.3
3 20| 15.4 20| 17. 20| 20.3 20 20.3 20| 20.3 20| 20.3
20| 25.3 20 25.3 20| 25.3 20 25.3 20| 25.3 20| 25.3
4 20| 25.3 20| 25. 24| 27.1 24 27.1 24| 27.1 24| 27.1
20 29.1 20 29.1 20| 29.1] 20 29.1 20| 29.1 20| 29.1
5 24| 33.1 24| 33. 28| 339 28| 339 28] 339 28| 339
20| 33.1 20 33.1 20| 33.1 20 33.1 20| 33.1 20| 33.1
6 28| 40.4 28| 40. 32| 40.7 32| 40.7 32 40.7 32| 40.7
20| 37.4 20 37.4 20| 37.4 20 37.4 20| 37.4 20| 37.4
7 32| 47.9 32| 47. 32| 47.9 32| 47.4 32 47.4 32| 47.9
20| 41.7 20 41.7 20| 41.7 20 41.7 20| 41.7 20| 41.7
8 36| 53.5 36| 53. 36| 54.3 36) 54.3 36} 54.3 36| 54.3
20| 46.0 20 46.4 24| 50.3 24 50.3 24| 50.3 24 50.3
9 36| 61.0 36| 61. 40] 61.1] 40 61.1 40 61.1] 40] 61.1]
24 54.7 24 54.7 24 54.7 24 54.7 24 54.7 24 54.7
10 40 68.9 40 68. 40 68.4 40 68.0 40 68.4 40 68.9
28| 63.3 28| 63.3 28| 63.3 28| 63.3 28] 63.3 28| 63.3
11 44 74.2 44 74. 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
12 44 81.5 44 81. 44 81.5 44 81.5 44 81.5 44 81.5
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Characteristic Capacity 1 C24] - CNA4.0x50 Table 38
2-Row Nailing: Header
No of SD Width of timber = length of SD @7 or @7.5mm dowels [mm]
80 100 120 140 160 180
ny [kN] ny [kN] ny [kN] ny [kN] Ny [kN] ny [kN]
16| 14.2 16| 14.2 16| 14.2 16| 14.2 16| 14.2 16 14.2
3 24| 20.4 24| 20.4 24| 20.4 24 20.4 24| 20.4 24 20.4
20| 21.9 20| 21.9 20| 21.9 20| 21.9 20| 21.9 20| 21.9
4 28| 27.1 28 27.1 28] 27.1] 28| 271 28| 27.1 28| 27.1
24| 28.4 24 28.4 24| 28.4 24| 28.4 24 28.4 24 28.4
5 32| 34.0 32 34.9 32 34.9 32| 34.0 32 34.9 32] 34.9
28| 36.9 28| 36.9 28] 36.0 28| 36.9 28| 36.4 28] 36.0
6 36| 40.8 36 40.8 36| 40.8 36| 40.8 36 40.8 36| 40.8
30) 42.1 30 42.1 32 43.7 32| 43.7 32 43.7 32] 43.7
7 38| 47.4 38 47.4 40 47.5 40 47.9 40 47.9 40 47.5
34 49.9 34 49.9 34 49.9 34 49.9 34 49.9 34 49.9
8 42 54.4 42| 54.4 42 54.4 42 54.4 42| 54.4 42 54.4
38| 57.7 38 57.7 38| 57.7 38| 57.7 38| 57.7 38] 57.7
9 46 61.2 46| 61.2 46 61.2 46| 61.2 46 61.2 46| 61.2
40 64.0 40 64.4 40 64.0 40 64.9 40 64.4 40 64.0
10 48 67.9 48 67.9 48 67.9 48 67.9 48 67.9 48 67.9
44 71.7 44 71.7 44 71.7 44 71.7 44 71.7 44 71.7
11 52 74.8 52 74.8 52 74.9 52 74.8 52 74.8 52 74.9
46 78.1] 46 78.1 46 78.1 46 78.1] 46 78.1 46 78.1
12 54 81.6 54 81.§ 54 81.§ 54 81.6 54 81.§ 54 81.§
Characteristic Capacity 1 C24] - CNA4.0x60 Table 39
2-Row Naling: Header
No of SD Width of timber = length of SD @7 or @7.5mm dowels [mm]
80 100 120 140 160 180
Ny [kN] Ny [kN] Ny [kN] Ny [kN] Ny [kN] Ny [kN]
14 13.9 14 13.9 14 13.9 14 13.9 14| 13.9 14 13.9
3 22| 20.3 22| 20.3 22 20.3 22| 20.3 22| 20.3 22 20.3
18| 21.1 18] 21.1 18] 21.1 18| 21.1] 18| 21.1 18 21.1
4 26| 27.9 26 27.4 26 27.1 26| 27.1 26 27.1 26| 27.1
20| 26.9 20| 26.§ 22] 28.8 22| 28.9 22| 28.§ 22] 28.9
5 28| 33.7 28 33.7 30| 33.9 30 33.9 30 339 30| 339
24| 34.8 24 34.§ 24| 34.8 24| 34.8 24 34.§ 24| 34.8
6 32| 40.8 32 40.8 32 40.9 32| 40.8 32 40.8 32] 40.8
28 42.9 28 42.9 28 429 28 42.9 28 42.9 28 42.9
7 36| 47.9 36 47.5 36) 47.5 36| 47.9 36 47.5 36| 47.9
30) 49.2 30 49.2 30| 49.2 30) 49.2 30 49.2 30| 49.2
8 38| 54.4 38 54.4 38| 54.4 38| 54.4 38 54.4 38| 54.4
34 57.3 34 57.3 34 57.3 34 57.3 34 57.3 34 57.3
9 42 61.1 42| 61.1 42 61.1] 42 61.1 42 61.1 42 61.1
36) 63.7 36 63.7 36| 63.7 36) 63.7 36| 63.7 36) 63.7
10 44 68.9 44 68.4 44 68.0 44 68.9 44 68.4 44 68.0
38| 70.1] 38 70.1 38| 70.1] 38| 70.1 38 70.1 38] 70.1
11 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
12 50) 81.6 50 81.§ 50| 81.6 50) 81.6 50| 81.§ 50| 81.§
Characteristic Capacity ; C24] - CSA5.0x50 Table 40
2-Row Nailing: Header
No of SD Width of timber = length of SD @7 or @7.5mm dowels [mm]
80 100 120 140 160 180
ny [kN] ny [kN] ny [kN] ny [kN] ny [kN] ny [kN]
20| 15.4 20| 17.8 20| 20.3 20| 20.3 20| 20.3 20| 20.3
3 20 15.4 20 17.8 20| 20.3 20| 20.3 20| 20.3 20| 20.3
20| 25.3 20| 25.3 20| 25.3 20| 25.3 20| 25.3 20| 25.3
4 20| 25.3 20| 25.3 24| 27.1] 24 27.1 24| 27.1 24| 27.1
20 29.1 20| 29.1 20 29.1 20 29.1 20| 29.1 20 29.1)
5 24| 33.1 24| 33.1 28] 33.9 28| 33.9 28| 33.9 28| 33.9
20| 33.1 20| 33.1 20| 33.1 20| 33.1 20| 33.1 20| 33.1
6 28| 40.6 28 40.6 32 40.7 32| 40.7 32 40.7] 32 40.7]
20| 37.4 20| 37.4 20| 37.4 20| 37.4 20| 37.4 20| 37.4
7 32| 47.9 32 47.9 32 47.9 32| 47.9 32 47.9 32] 47.9
20 41.7] 20| 41.7 20 41.7] 20 41.7 20| 41.7 20| 41.7
8 36) 53.5 36 53.5 36) 54.3 36) 54.3 36 54.3 36| 54.3
20| 46.0 20| 46.0 24| 50.3 24| 50.3 24| 50.3 24| 50.3
9 36| 61.0 36 61.9 40 61.1] 40 61.1] 40 61.1 40 61.1
24| 54.7 24 54.7 24| 54.7 24| 54.7 24| 54.7 24| 54.7
10 40 68.9 40 68.0 40 68.0 40 68.9 40 68.4 40 68.0
28| 63.3 28| 63.3 28] 63.3 28| 63.3 28| 63.3 28] 63.3
11 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
12 44 81.5 44 81.5 44 81.5 44 81.5 44 81.5 44 81.5
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Characteristic Capacity 1 C24] - CNA4.0x50 Table 41
4-Row Nailing: Column
No of SD Width of timber = length of SD @7 or @7.5mm dowels [mm]
80 100 120 140 160 180
ny [kN] ny [kN] ny [kN] ny [kN] Ny [kN] ny [kN]
8| 8.3 8| 9.4 12| 12.4 12| 12.4 12| 12.4 12 12.4
3 24 18.0 24 20.5 28 23.3 28 25.7 28| 25.7 28| 25.7
12| 14.1] 16| 18.3 16 19.9 16| 19.§ 16| 19.8 16 19.§
4 28| 24.2 32 27.9 32 31.5 32| 33.9 32 339 32 33.9
16| 20.6 16| 22.8 20 28.9 20| 28.9 20| 28.4 20| 28.0
5 32| 30.3 32 34.5 36) 39.5 36) 42.3 36 42.3 36| 42.3
20| 27.9 20| 30.4 24| 36.6 28| 40.4 28| 40.4 28] 40.4
6 36| 36.4 36 41.9 40 47.4 44 50.9 44 50.9 44 50.9
20| 32.0 24 38.4 28] 45.3 28| 45.8 28| 45.8 28] 45.8
7 36| 42.9 40 48.9 44 55.3 44 59.5 44 59.5 44 59.5
24 39.3 28| 46.4 32 54.1] 32| 55.9 32 55.4 32 55.0
8 40 48.8 44 55.6 48 63.1 48 68.1] 48 68.1] 48 68.1
28| 46.7 32 54.5 36) 62.9 36) 64.2 36| 64.2 36} 64.2
9 44 54.9 48 62.4 52 710 52| 76.9 52 76.9 52 76.8
32| 54.9 36 62.5 40 71.7 40 73.5 40 73.9 40 73.5
10 48 60.9 52| 69.3 56} 78.8 56| 85.4 56 85.4 56| 85.4
32| 58.7 36 67.7 44 80.4 44 82.9 44 82.§ 44 82.8
11 48| 67.1 52 76.3 60| 86.8 60| 94.0 60| 94.9 60| 94.9
36) 66.0 40 75.7 44 86.1] 44 88.3 44 88.3 44 88.3
12 52| 73.3 56 83.4 60| 94.7 60| 101.3 60| 101.3 60| 101.3
Characteristic Capacity 1 C24] - CNA4.0x60 Table 42
4-Row Nailing: Column
No of SD Width of timber = length of SD @7 or @7.5mm dowels [mm]
80 100 120 140 160 180
Ny [kN] Ny [kN] Ny [kN] Ny [kN] Ny [kN] Ny [kN]
8| 8.8 8| 9.8 8 10.5 12| 13.4 12| 13.4 12 13.4
3 20| 18.9 24 20.5 24| 23.7 28| 25.1] 28| 25.1 28| 25.1
8| 12.3 12| 16.9 12| 17.9 16| 21.2 16| 21.2 16 21.2
4 24| 24.3 28 27.9 28] 31.6 32| 33.7 32 33.7 32] 33.7
12| 18.§ 16| 24.9 16 26.0 20| 29.9 20| 29.9 20| 29.9
5 28| 30.5 32 34.5 32 39.5 36| 42.3 36 42.3 36| 42.3
16| 25.9 20| 32.4 20| 34.9 24| 39.0 24 39.9 24| 39.4
6 32| 36.4 36 41.5 36} 47.4 40 50.9 40 50.9 40 50.9
20| 33.4 20| 36.9 24 44.Q 24 44.2 24| 44,2 24| 44.2
7 36| 42.9 36 48.6 40 55.2 40 59.4 40] 59.§ 40 59.6
20| 37.8 24 45.1 28] 53.0 28| 53.7 28| 53.7 28] 53.7
8 36| 48.8 40 55.5 44 63.0 44 68.3 44 68.3 44 68.3
24| 45.4 28| 53.4 32 62.1 32| 63.2 32 63.2 32 63.2
9 40 54.9 44 62.4 48 70.9 48 77.9 48 77.4 48 7740
28| 53.1 28| 58.4 32 67.9 36) 72.9 36| 72.§ 36) 72.9
10 44 60.9 44 69.3 48 78.9 52| 85.9 52 85.5 52 85.5
28| 57.9 32 66.7 36) 76.6 40 82.4 40 82.4 40 82.4
11 44 67.1 48 76.4 52 86.9 56| 94.0 56 94.9 56| 94.9
32| 65.3 36 75.1 40 85.6 44 91.9 44 91.9 44 91.9
12 48 73.2 52| 83.3 56} 94.8 60| 102.4 60| 102.4 60| 102.4
Characteristic Capacity ; C24] - CSA5.0x50 Table 43
4-Row Nailing: Column
No of SD Width of timber = length of SD @7 or @7.5mm dowels [mm]
80 100 120 140 160 180
ny [kN] ny [kN] ny [kN] ny [kN] ny [kN] ny [kN]
8| 11.§ 8| 12.4 8 13.1 8| 13.1 8| 13.1 8 13.1
3 16| 18.9 16| 20.9 16 23.7 20| 25.1 20| 25.1 20 25.1
8| 14.5 8| 15.8 8 16.9 8| 16.9 8| 16.9 8 16.9
4 16 24.3 20| 27.9 20| 31.3 20| 34.1 20| 34.1 20| 34.1
8| 17.9 8| 19.3 8 20.1] 8| 20.1] 8| 20.7] 8 20.1)
5 20| 30.3 20| 34.4 24| 39.2 24| 42.3 24| 42.3 24| 42.3
8| 20.1| 8| 20.1 12 29.3 12| 29.3 12| 29.3 12 29.3
6 24 36.4 24 41.5 28] 47.2 28| 50.9 28| 50.9 28| 50.9
8| 20.1] 12| 30.1 12 30.1 16| 38.9 16| 38.9 16 38.9
7 24| 42.9 28 48.4 28] 55.3 32| 59.5 32 59.5 32] 59.5
12| 30.1 12| 30.1 16| 40.2 20 48.7] 20| 48.7] 20 48.7]
8 28| 48.7 28 55.5 32 63.0 36) 68.1] 36 68.1] 36| 68.1
12| 30.1 16| 40.2 20| 50.2 20| 50.2 20| 50.2 20| 50.2
9 28| 54.9 32 62.4 36| 70.9 36| 77.9 36 774 36| 7740
16| 40.2 20| 50.2 24| 60.2 24| 60.2 24| 60.2 24| 60.2
10 32| 60.9 36 69.3 40 78.8 40 85.3 40 85.3 40 85.3
16 40.2 20| 50.2 24| 60.2 28 70.2 28 70.2 28 70.2
11 32 67.1 36 76.4 40 86.9 44 93.9 44 939 44 93.9
20| 50.2 24 60.2 28] 70.3 32| 80.1 32 80.1 32j 80.1
12 36) 73.1 40 83.2 44 94.7 48 102.4 48 102.4 48 102.4
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Characteristic Capacity 1 C24] - CNA4.0x50 Table 44
2-Row Nailing: Column
No of SD Width of timber = length of SD @7 or @7.5mm dowels [mm]
80 100 120 140 160 180
ny [kN] ny [kN] ny [kN] ny [kN] Ny [kN] ny [kN]
10) 11.6 10 12.5 12| 15.5 12| 15.5 12| 15.9 12] 15.5
3 18| 18.9 18] 20.7 20| 23.7 20 25.2 20| 25.2 20 25.2
12| 16.7] 14 20.2 16 24.0 16| 24.9 16| 24.4 16 24.0
4 20| 24.4 22| 27.9 24| 31.5 24| 33.8 24| 33.9 24| 33.8
16| 24.2 18] 28.4 20 32.9 20| 33.1 20| 33.1 20| 33.1
5 24| 30.3 26 34.5 28] 39.2 28| 42.9 28| 42.9 28| 42.4
18| 29.9 20| 34.5 22] 39.4 22| 39.7 22| 39.7 22 39.7
6 26| 36.6 28 41.7 30| 47.3 30 49.8 30 49.8 30| 49.8
20| 35.9 22| 40.6 22 43.6 22| 43.7 22| 43.7 22] 43.7
7 28| 42.9 30 48.3 30| 52.8 30) 54.3 30 54.3 30| 54.3
22| 41.2 22| 44.4 22| 47.2 22| 47.2 22| 47.2 22] 47.2
8 30) 48.9 30 53.2 30| 57.3 30) 58.4 30 58.4 30| 58.4
22| 44.7 22| 47.7 22 48.8 22| 48.8 22| 48.8 22] 48.8
9 30 52.9 30 57.4 30| 61.5 30 62.1] 30 62.1] 30| 62.1
22| 47.7 22| 48.8 22| 48.8 22| 48.8 22| 48.8 22] 48.8
10 30 56.9 30 61.3 30| 64.9 30) 65.2 30 65.2 30| 65.2
22 48.9 22| 48.9 22| 48.9 22 48.8 22| 48.8 22 48.8
11 30 60.5 30 64.4 30| 66.5 30 66.9 30 66.9 30| 66.5
22| 48.8 22| 48.8 22 48.8 22| 48.8 22| 48.8 22] 48.8
12 30 63.9 30 66.5 30| 66.5 30 66.5 30 66.5 30| 66.5
Characteristic Capacity 1 C24] - CNA4.0x60 Table 45
2-Row Naling: Column
No of SD Width of timber = length of SD @7 or @7.5mm dowels [mm]
80 100 120 140 160 180
Ny [kN] Ny [kN] Ny [kN] Ny [kN] Ny [kN] Ny [kN]
8| 10.4 8| 11.5 10 14.5 10 14.5 10| 14.5 10 14.5
3 16| 18.9 16| 20.§ 18 23.7 18| 25.1] 18| 25.1 18] 25.1
10| 15.7 12| 19.4 14| 23.3 14| 23.3 14 23.3 14 23.3
4 18| 24.4 20| 27.7 22] 31.3 22| 34.0 22| 34.9 22] 34.9
14 23.9 14 25.4 16 29.9 18| 32.7 18| 32.7 18 32.7
5 22| 30.3 22| 34.5 24| 39.3 26| 42.8 26| 42.8 26| 42.8
16| 29.3 18| 34.1 20| 39.2 22| 42.4 22| 42.4 22] 42.4
6 24| 36.4 26 41.5 28] 47.4 30) 50.9 30 50.9 30| 50.9
18| 35.1 20| 40.4 22| 45.9 22 46.2 22| 46.2 22] 46.2
7 26 42.7 28 48.6 30| 55.0 30 57.4 30 57.4 30| 57.6
20| 41.0 22| 46.9 22] 49.5 22| 49.6 22| 49.6 22] 49.§
8 28| 48.8 30 55.3 30| 60.2 30 61.9 30 61.§ 30| 61.8
22| 46.8 22| 49.9 22| 51.9 22| 51.9 22| 51.9 22] 51.9
9 30 54.§ 30 60.1 30| 64.5 30) 65.5 30 65.5 30| 65.5
22| 49.9 22| 52.9 22] 52.0 22| 52.9 22| 52.4 22] 52.0
10 30 59.3 30 64.1] 30| 68.1] 30 68.7] 30 68.7 30 68.7
22| 51.9 22| 52.4 22| 52.0 22| 52.9 22| 52.4 22] 52.0
11 30 63.1] 30 67.4 30| 70.6 30 70.7 30 70.7 30| 70.7
22 52.0 22| 52.0 22| 52.9 22 52.0 22| 52.4 22 52.0
12 30) 66.5 30 70.2 30| 70.9 30) 70.9 30 70.9 30| 70.9
Characteristic Capacity ; C24] - CSA5.0x50 Table 46
2-Row Nailing: Column
No of SD Width of timber = length of SD @7 or @7.5mm dowels [mm]
80 100 120 140 160 180
ny [kN] ny [kN] ny [kN] ny [kN] ny [kN] ny [kN]
4 8.3 4 9.0 6| 12.4 6| 12.4 6) 12.4 6| 12.4
3 12| 18.0 12| 20.5 14| 23.3 14| 25.1 14| 25.1 14| 25.1
6| 13.5 6) 14.3 8 18.4 8| 18.4 8| 18.4 8 18.4
4 14 24.1 14| 27.7 16 31.3 16| 33.7 16| 33.7 16 33.7
8| 18.9 10| 23.4 10| 24.2 12| 28.2 12| 28.2 12 28.2
5 16| 30.3 18| 34.5 18 39.2 20| 42.3 20| 42.3 20| 42.3
10 24.3 12| 29.1 14 34.1] 16| 38.2 16| 38.2 16 38.2
6 18| 36.4 20| 41.5 22 47.2 24| 50.9 24| 50.9 24| 50.9
12| 29.4 14 34.4 16 39.7 18| 44.1 18| 44.1 18 44.1
7 20| 42.9 22| 48.9 24| 55.1] 26| 59.9 26| 59.9 26| 59.9
14 34.9 18| 44.3 20 49.4 22 54.1 22| 54.1 22 54.1
8 22| 48.8 26 55.4 28] 63.0 30) 68.1] 30| 68.1] 30| 68.1
16| 40.1 20| 49.8 22] 55.0 22| 55.1] 22| 55.1 22] 55.1
9 24| 54.9 28 62.4 30| 710 30 72.9 30 72.9 30| 72.8
20| 49.7 22| 55.1 22| 55.2 22| 55.2 22| 55.2 22] 55.2
10 28| 60.9 30 69.3 30| 73.7 30) 74.2 30 74.2 30| 74.2
22| 55.9 22| 55.2 22 55.2 22 55.2 22| 55.2 22 55.2
11 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
12 30 72.2 30 74.7 30| 75.3 30 75.3 30 75.3 30 75.3
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Characteristic Capacity ; CLT] - CNA4.0x50 Table 47
4-Row Nailing: Column
No of SD Width of timber = length of SD @7 or @7.5mm dowels [mm]
80 100 120 140 160 180
ny [kN] ny [kN] ny [kN] ny [kN] Ny [kN] ny [kN]
8| 7.0 8| 7.7 12| 10.9 12| 11.3 12| 11.3 12 11.3
3 24 18.0 24 20.5 28 23.3 28 25.7 28| 25.7 28| 25.7
12| 12.2 16| 16.3 16 17.5 16| 18.3 16| 18.3 16 18.3
4 28| 241 32 27.9 32 31.4 32| 33.8 32 33.9 32 33.8
16| 18.4 16| 19.9 20| 25.0 20| 26.1] 20| 26.1] 20| 26.1
5 32| 30.3 32 34.5 36) 39.5 36) 42.3 36 42.3 36| 42.3
20| 25.2 20| 27.2 24| 33.1 28| 38.7 28| 38.7 28] 38.7
6 36| 36.4 36 41.5 40 47.4 44 50.9 44 50.9 44 50.9
24| 32.4 24 34.9 28] 41.§ 32| 47.7 32 47.7 32] 47.7
7 40 42.9 40 48.9 44 55.3 48 59.5 48 59.5 48 59.5
24 36.2 28| 42.9 32 50.3 36| 56.9 36 56.9 36) 56.9
8 40 48.8 44 55.6 48 63.1 52| 68.1] 52| 68.1] 52j 68.1
28| 43.7 32 51.1 36) 59.2 36) 61.9 36| 61.9 36} 61.9
9 44 54.9 48 62.4 52 70.9 52| 76.7 52 76.7 52 76.7]
32| 51.3 36 59.3 40 68.1 40 71.2 40 71.2 40 71.2
10 48 60.9 52| 69.3 56} 78.8 56| 85.3 56 85.3 56| 85.3
32| 55.4 36 63.9 44 770 44 80.9 44 80.6 44 80.6
11 48| 67.0 52 76.3 60| 86.8 60| 94.0 60| 94.9 60| 94.9
36) 63.9 40 72.1 44 81.9 44 85.4 44 85.6 44 85.6
12 52| 73.3 56 83.4 60| 94.7 60| 100.9 60| 100.9 60| 100.9
Characteristic Capacity 1 CLT] - CNA4.0x60 Table 48
4-Row Nailing: Column
No of SD Width of timber = length of SD @7 or @7.5mm dowels [mm]
80 100 120 140 160 180
Ny [kN] Ny [kN] Ny [kN] Ny [kN] Ny [kN] Ny [kN]
8| 7.5 8| 8.1 8 8.9 12| 12.3 12| 12.3 12 12.3
3 24| 18.9 24 20.5 24| 23.7 28| 25.1] 28| 25.1 28| 25.1
8 10.6 12| 14.2 12| 15.4 16| 19.9 16| 19.8 16 19.9
4 24| 24.3 28 27.9 28] 31.5 32| 33.7 32 33.7 32] 33.7
12| 16.4 16| 21.3 16 23.0 20| 28.2 20| 28.2 20| 28.2
5 28| 30.5 32 34.5 32 39.5 36| 42.3 36 42.3 36| 42.3
16| 23.3 20| 29.1 20| 31.3 24| 37.2 24 37.2 24| 37.2
6 32| 36.4 36 41.5 36} 47.4 40 50.9 40 50.9 40 50.9
20| 30.7 20| 33.2 24 40.1 24 41.9 24| 41.9 24| 41.9
7 36| 42.9 36 48.6 40 55.1] 40 59.§ 40] 59.5 40 59.5
20| 34.9 24 41.5 28] 49.1] 28| 51.3 28| 51.3 28] 51.3
8 36| 48.8 40 55.5 44 63.0 44 68.2 44 68.2 44 68.2
24| 42.3 28| 49.9 32 58.3 32| 60.9 32 60.9 32 60.9
9 40 54.§ 44 62.4 48 70.9 48 76.9 48 76.9 48 76.9
28| 50.2 28| 54.2 32 62.9 36) 70.5 36| 70.5 36) 70.5
10 44 60.9 44 69.3 48 78.8 52| 85.9 52 85.5 52 85.5
28| 54.2 32 62.§ 36) 72.2 40 80.1 40 80.1 40 80.1
11 44 67.1 48 76.4 52 86.9 56| 94.0 56 94.9 56| 94.9
32 62.1 36 71.4 40 81.4 44 89.9 44 89.9 44 89.8
12 48 73.1 52| 83.2 56} 94.8 60| 102.4 60| 102.4 60| 102.4
Characteristic Capacity ; CLT] - CSA5.0x50 Table 49
4-Row Nailing: Column
No of SD Width of timber = length of SD @7 or @7.5mm dowels [mm]
80 100 120 140 160 180
ny [kN] ny [kN] ny [kN] ny [kN] ny [kN] ny [kN]
8| 10.5 8| 11.1 8 11.9 8| 12.2 8| 12.2 8 12.2
3 16| 18.9 16| 20.9 16 23.7 20| 25.1] 20| 25.1 20 25.1
8| 13.9 8| 13.9 8 14.9 8| 15.5 8| 15.5 8 15.5
4 16 24.2 20| 27.9 20| 31.3 20| 34.1 20| 34.1 20| 34.1
8| 15.7] 8| 17.8 8 19.9 8| 19.9 8| 19.9 8 19.9
5 20| 30.3 20| 34.5 24| 39.2 24| 42.3 24| 42.3 24| 42.3
8| 20.1| 8| 20.1 12 26.9 12| 27.9 12| 27.9 12 27.9
6 24 36.4 24 41.5 28] 47.2 28| 50.9 28| 50.9 28| 50.9
8| 20.1] 12| 30.1 12 30.1 16| 37.4 16| 37.4 16 37.4
7 24| 42.9 28 48.4 28] 55.3 32| 59.5 32 59.5 32] 59.5
12| 30.1 12| 30.1 16| 40.2 20 47.2 20| 47.2 20| 47.2
8 28| 48.7 28 55.5 32 63.0 36) 68.1] 36 68.1] 36| 68.1
12| 30.1 16| 40.2 20| 50.2 20| 50.2 20| 50.2 20| 50.2
9 28| 54.9 32 62.4 36| 70.9 36| 77.9 36 774 36| 7740
16| 40.2 20| 50.2 24| 59.1 24| 59.4 24| 59.4 24| 59.4
10 32| 60.9 36 69.3 40 78.8 40 85.3 40 85.3 40 85.3
16| 40.2 20| 50.2 24| 60.2 28| 69.3 28| 69.3 28] 69.3
11 32| 67.0 36 76.4 40 86.9 44 93.9 44 939 44 93.9
20| 50.2 24 60.2 28] 70.3 32| 79.3 32 79.3 32j 79.3
12 36) 73.1 40 83.2 44 94.7 48 102.4 48 102.4 48 102.4
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Characteristic Capacity 1 C24] - CNA4.0x50 Table 50
4-Row Nailing: Header
No of SD Width of timber = length of SD @8mm dowels [mm]
80 100 120 140 160 180
ny [kN] ny [kN] ny [kN] ny [kN] Ny [kN] ny [kN]
20 12.3 20| 13.4 20 14.4 24 16.9 24| 16.8 24 16.9
3 32| 18.3 36 20.5 36) 23.9 40 25.1] 40] 25.1 40 25.1
20| 15.9 24 19.6 28] 23.8 28| 23.9 28| 23.§ 28] 23.9
4 36| 241 40 27.9 44 31.5 44 34.1 44 34.1 44 34.1
28 24.1 28| 26.5 32 31.4 36| 34.4 36 34.4 36) 34.4
5 44 30.3 44 34.4 48 39.5 52| 42.9 52| 42.9 52j 42.5
32| 30.5 36 35.9 36| 39.4 40 42.9 40| 42.9 40 42.9
6 48 36.9 52 41.5 52 47.2 56| 51.3 56 51.3 56| 51.3
36 37.2 40 43.2 44 49.9 44 51.2 44 51.2 44 51.2
7 52| 42.9 56 48.9 60| 55.2 60| 59.8 60| 59.§ 60| 59.8
40 43.9 44 50.7 48 58.1] 48 59.9 48 59.9 48 59.9
8 56 48.7 60| 55.5 64 63.2 64 68.2 64 68.2 64 68.2
40 48.8 48 58.1 52j 66.4 56 71.3 56| 71.3 56} 71.3
9 56| 54.8 64| 62.4 68| 71.1] 72| 76.9 72 76.9 72 76.9
44 55.6 52| 65.6 56} 74.7 60| 80.1 60| 80.1 60| 80.1
10 60| 61.9 68| 69.4 72 79.0 76| 85.5 76| 85.5 76| 85.5
48 62.4 52| 71.4 60| 83.0 64 88.9 64| 88.9 64 88.9
11 64] 67.1 68| 76.3 76| 86.9 80| 94.1 80| 94.1 80| 94.1
52| 69.2 56| 78.9 64 91.3 68| 97.§ 68| 97.§ 68} 97.8
12 68| 73.3 72| 83.3 80| 94.8 84| 102.6 84 102.6 84| 102.6
Characteristic Capacity 1 C24] - CNA4.0x60 Table 51
4-Row Nailing: Header
No of SD Width of timber = length of SD @8mm dowels [mm]
80 100 120 140 160 180
Ny [kN] Ny [kN] Ny [kN] Ny [kN] Ny [kN] Ny [kN]
20| 13.4 20| 14.7 20| 15.7 20| 15.7 20| 15.7 20| 15.7
3 28| 18.1] 32 20.5 32 23.5 36) 25.1] 36 25.1 36| 25.1
20 17.1 20| 18.7 24 23.9 24 23.0 24| 23.4 24| 23.0
4 32| 24.1 36 27.§ 40 31.3 40 34.2 40 34.2 40 34.2
24| 23.4 24 25.§ 28] 30.9 28| 31.1 28| 31.1 28] 31.1
5 40 30.3 40 34.7 44 39.5 44 424 44 42.4 44 42.4
24| 27.7 28| 33.2 32 39.2 36) 42.7 36 42.7 36) 42.7
6 40 36.4 44 41.9 48 47.4 52| 50.9 52| 50.9 52j 50.9
28| 34.9 32 40.8 36| 47.4 40 51.5 40 51.5 40 51.5
7 44 42.6 48 48.6 52 55.3 56| 59.9 56 59.§ 56| 59.8
32| 41.7 36 48.9 40 56.2 44 60.5 44 60.5 44 60.5
8 48 48.8 52| 55.5 56} 63.2 60| 68.4 60| 68.4 60| 68.4
36 48.7 40 56.4 44 64.8 48 69.5 48 69.5 48 69.5
9 52| 54.9 56 62.5 60| 71.1] 64 77.9 64 77.4 64 7740
40 55.9 44 64.1] 48 73.3 52| 78.7 52| 78.7 52j 78.7
10 56| 61.0 60| 69.5 64] 79.0 68| 85.9 68| 85.5 68| 85.5
44 62.7 48 71.§ 52j 81.9 56 87.8 56| 87.§ 56} 87.§
11 60| 67.1 64| 76.4 68| 86.9 72| 94.1 72| 94.1 72 94.1
44 67.9 52| 79.9 56} 90.4 60| 96.9 60| 96.9 60| 96.9
12 60| 73.2 68| 83.3 72 94.8 76| 102.9 76| 102.9 76| 102.4
Characteristic Capacity ; C24] - CSA5.0x50 Table 52
4-Row Nailing: Header
No of SD Width of timber = length of SD @8mm dowels [mm]
80 100 120 140 160 180
ny [kN] ny [kN] ny [kN] ny [kN] ny [kN] ny [kN]
20| 18.9 20| 20.§ 20| 23.0 20| 23.7 20| 23.7 20| 23.7
3 20| 18.9 20| 20.§ 24 23.3 24 25.1 24| 25.1 24 25.1
20| 23.5 20| 25.5 20| 27.4 20| 27.§ 20| 27.§ 20| 27.9
4 24| 24.1 24 27.9 28] 31.3 28| 33.7 28| 33.7 28| 33.7
20| 27.3 20| 29.4 20| 32.1] 20| 32.3 20| 32.3 20| 32.3
5 24| 30.4 28 34.5 28] 39.3 32| 42.3 32 42.3 32] 42.3
20| 31.2 20| 34.9 20| 37.0 20| 37.1 20| 37.1 20| 37.1
6 28| 36.6 32 41.5 32 47.4 36| 50.9 36 50.9 36| 50.9
20| 35.2 20| 38.4 20| 42.1] 20| 42.1 20| 42.1 20| 42.1
7 32| 42.9 32 48.9 36} 55.2 36) 59.5 36 59.5 36| 59.5
20| 39.4 20| 43.3 24| 51.4 24| 51.8 24| 51.8 24 51.9
8 32| 48.7 36 55.5 40 63.0 40 68.4 40 68.4 40 68.4
20| 43.7 24 51.9 28] 60.8 28| 61.4 28| 61.6 28] 61.6
9 36| 54.9 40 62.4 44 70.9 44 77.9 44 774 44 7740
24| 51.7 24 56.4 28] 65.7 32| 71.4 32 71.4 32] 71.4
10 40 60.9 40 69.4 44 79.9 48 85.3 48 85.3 48 85.3
24| 55.9 28| 65.2 32 75.1] 36| 81.3 36| 81.3 36} 81.3
11 40 67.2 44 76.4 48 86.9 52| 93.9 52 939 52 93.9
28| 63.9 32 73.9 36) 84.4 36) 86.9 36 86.0 36} 86.0
12 44 73.1 48 83.2 52 94.7 52| 102.4 52 102.4 52 102.4
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Characteristic Capacity 1 C24] - CNA4.0x50 Table 53
2-Row Nailing: Header
No of SD Width of timber = length of SD @8mm dowels [mm]
80 100 120 140 160 180
ny [kN] ny [kN] ny [kN] ny [kN] Ny [kN] ny [kN]
16| 13.4 16| 14.9 18 17.2 20| 19.9 20| 19.0 20| 19.9
3 24 18.0 24 20.5 26 23.5 28| 25.7 28| 25.7 28| 25.7
20| 19.§ 22| 23.1 24| 26.7 24| 27.9 24| 27.4 24| 27.0
4 28| 24.2 30 27.9 32 31.5 32| 33.9 32 339 32 33.9
22 25.1 26 30.6 28] 34.8 30 374 30 37.4 30| 37.4
5 30) 30.4 34 34.4 36) 39.5 38| 42.7 38 42.7 38| 42.7
26| 32.1 28| 36.7 32 43.2 34 46.2 34 46.2 34 46.2
6 34 36.6 36 41.9 40 47.4 42 51.3 42 51.3 42 51.3
30) 39.2 32 44.5 36) 51.7 38| 55.1] 38 55.1 38] 55.1]
7 38| 42.7 40 48.9 44 55.3 46 59.9 46 59.9 46 59.9
32| 45.0 36 52.3 38| 58.8 42 64.1] 42 64.1 42 64.1]
8 40 48.8 44 55.6 46 63.1 50) 68.4 50| 68.4 50| 68.4
36| 52.1 38 58.7 42 67.3 46 73.2 46 73.2 46 73.2
9 44 54.9 46| 62.4 50| 71.1] 54 77.9 54 77.0 54 77.0
38| 58.4 42| 66.5 46 75.9 50) 82.2 50| 82.2 50| 82.2
10 46 61.1 50 69.5 54 79.0 58| 85.5 58 85.5 58| 85.5
40 63.9 46 74.2 50| 84.3 50 88.1] 50) 88.1] 50| 88.1
11 48| 67.1 54 76.4 58] 86.9 58| 93.4 58] 93.4 58| 934
44 70.9 48 80.§ 50| 90.4 50) 93.9 50| 93.9 50| 93.9
12 52| 73.3 56 83.4 58] 94.3 58| 100.2 58 100.2 58| 100.2
Characteristic Capacity 1 C24] - CNA4.0x60 Table 54
2-Row Nailing: Header
No of SD Width of timber = length of SD @8mm dowels [mm]
80 100 120 140 160 180
Ny [kN] Ny [kN] Ny [kN] Ny [kN] Ny [kN] Ny [kN]
12| 11.5 14 14.2 16 17.9 16| 17.9 16| 17.0 16 17.9
3 20| 18.9 22| 20.7] 24| 23.7 24| 25.1] 24| 25.1 24| 25.1
16| 18.1] 18] 21.5 20 25.1 22| 27.4 22| 27.4 22] 27.4
4 24| 24.3 26 27.7 28] 31.6 30) 34.1 30 34.1 30| 34.1
20| 25.2 22| 29.3 24| 33.7 26| 36.3 26| 36.3 26 36.3
5 28| 30.5 30 34.7 32 39.5 34 42.7 34 42.7 34 42.17
22| 30.9 26| 37.3 28] 42.4 30) 45.4 30 45.4 30| 45.4
6 30) 36.9 34 41.5 36} 47.4 38| 51.3 38 51.3 38| 51.3
26| 38.3 28| 43.7 32 51.2 34 54.7 34 54.7 34 54.7
7 34 42.7 36 48.6 40 55.2 42 59.7 42 59.7 42 59.7
28| 44.2 32 51.§ 34 58.3 36) 62.1] 36 62.1] 36) 62.1]
8 36| 48.8 40 55.5 42 63.1] 44 68.3 44 68.3 44 68.3
32| 51.7 34 58.3 38| 67.2 40 71.5 40 71.5 40 71.5
9 40 54.9 42| 62.5 46 71.1] 48 77.9 48 77.4 48 7740
34 57.9 38 66.4 40 74.4 44 80.9 44 80.§ 44 80.8
10 42| 61.1] 46 69.4 48 78.9 52| 85.9 52 85.5 52 85.5
36) 63.9 40 73.9 44 83.2 48 90.2 48 90.2 48 90.2
11 44 67.1 48 76.4 52 86.9 56| 94.0 56 94.9 56| 94.9
38| 69.4 42 79.9 48 91.9 50 97.7 50) 97.7 50| 97.7
12 46 73.2 50 83.3 56} 94.8 58| 102.9 58] 102.9 58| 102.4
Characteristic Capacity ; C24] - CSA5.0x50 Table 55
2-Row Nailing: Header
No of SD Width of timber = length of SD @8mm dowels [mm]
80 100 120 140 160 180
ny [kN] ny [kN] ny [kN] ny [kN] ny [kN] ny [kN]
10 14.1] 10| 15.0 10 15.9 10 15.9 10| 15.9 10 15.9
3 14| 18.2 16| 20.5 16} 23.7 18| 25.1 18] 25.1 18| 25.1
10 17.9 10| 18.3 12 22.3 12| 22.3 12| 22.3 12 22.3
4 16 24.3 18] 27.7 20| 31.3 20| 34.1 20| 34.1 20| 34.1
12| 22.7 12| 24.4 14 29.9 16| 32.1 16| 32.1 16 32.1
5 20| 30.3 20| 34.4 22 39.4 24| 42.3 24| 42.3 24| 42.3
14 28.9 16| 33.5 18 38.7 18| 38.9 18| 38.9 18 38.9
6 22 36.4 24 41.5 26 47.2 26| 51.0 26| 51.9 26| 51.0
16| 34.9 18| 39.§ 20| 45.4 22| 49.0 22| 49.0 22] 49.9
7 24| 42.9 26 48.9 28] 55.3 30) 59.9 30 59.9 30| 59.9
18| 40.4 20| 46.1 24| 55.1] 26| 59.1 26| 59.1 26 59.1
8 26| 48.8 28 55.5 32 63.0 34 68.1] 34 68.1] 34 68.1
20| 46.3 24 55.3 26| 61.6 28| 65.7] 28| 65.7 28] 65.7
9 28| 54.9 32 62.4 34 71.1] 36| 77.9 36 774 36| 7740
22| 52.1 26 61.5 30| 71.3 32| 75.9 32 75.§ 32] 75.9
10 30 61.9 34 69.3 38| 78.8 40 85.3 40 85.3 40 85.3
24| 57.9 28| 67.4 32 77.7 34 82.2 34 82.2 34 82.2
11 32| 67.1 36 76.4 40 86.9 42 94.0 42 94.9 42 94.9
26| 63.5 30 73.5 36) 87.3 38| 92.2 38 92.2 38| 92.2
12 34 73.1 38 83.3 44 94.7 46 102.6 46 102.6 46 102.6
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Characteristic Capacity 1 C24] - CNA4.0x50 Table 56
4-Row Nailing: Column
No of SD Width of timber = length of SD @8mm dowels [mm]
80 100 120 140 160 180
ny [kN] ny [kN] ny [kN] ny [kN] Ny [kN] ny [kN]
8| 8.3 8| 9.4 12| 12.4 12| 12.4 12| 12.4 12 12.4
3 24 18.0 24 20.5 28 23.3 28| 25.7 28| 25.7 28| 25.7
12| 14.1] 16| 18.3 16 19.9 16| 19.§ 16| 19.8 16 19.§
4 28| 24.2 32 27.9 32 31.5 32| 33.9 32 339 32 33.9
16| 20.9 16| 22.8 20 28.9 20| 28.9 20| 28.4 20| 28.0
5 32| 30.3 32 34.5 36) 39.5 36) 42.3 36 42.3 36| 42.3
20| 27.9 20| 30.4 24| 36.6 28| 40.4 28| 40.4 28] 40.4
6 36| 36.4 36 41.9 40 47.4 44 50.9 44 50.9 44 50.9
20| 32.0 24 38.4 28] 45.3 28| 45.8 28| 45.8 28] 45.8
7 36| 42.9 40 48.9 44 55.3 44 59.5 44 59.5 44 59.5
24 39.3 28| 46.4 32 54.1] 32| 55.9 32 55.4 32 55.0
8 40 48.8 44 55.6 48 63.1 48 68.1] 48 68.1] 48 68.1
28| 46.7 32 54.5 36) 62.9 36) 64.2 36| 64.2 36} 64.2
9 44 54.9 48 62.4 52 710 52| 76.9 52 76.9 52 76.8
32| 54.9 36 62.5 40 71.7 40 73.5 40 73.9 40 73.5
10 48 60.9 52| 69.3 56} 78.8 56| 85.4 56 85.4 56| 85.4
32| 58.7 36 67.7 44 80.4 44 82.9 44 82.§ 44 82.8
11 48| 67.1 52 76.3 60| 86.8 60| 94.0 60| 94.9 60| 94.9
36) 66.0 40 75.7 44 86.1] 44 88.3 44 88.3 44 88.3
12 52| 73.3 56 83.4 60| 94.7 60| 101.3 60| 101.3 60| 101.3
Characteristic Capacity 1 C24] - CNA4.0x60 Table 57
4-Row Nailing: Column
No of SD Width of timber = length of SD @8mm dowels [mm]
80 100 120 140 160 180
Ny [kN] Ny [kN] Ny [kN] Ny [kN] Ny [kN] Ny [kN]
8| 8.8 8| 9.8 8 10.5 12| 13.4 12| 13.4 12 13.4
3 20| 18.9 24 20.5 24| 23.7 28| 25.1] 28| 25.1 28| 25.1
8| 12.3 12| 16.9 12| 17.9 16| 21.2 16| 21.2 16 21.2
4 24| 24.3 28 27.9 28] 31.6 32| 33.7 32 33.7 32] 33.7
12| 18.§ 16| 24.9 16 26.0 20| 29.9 20| 29.9 20| 29.9
5 28| 30.5 32 34.5 32 39.5 36| 42.3 36 42.3 36| 42.3
16| 25.9 20| 32.4 20| 34.9 24| 39.0 24 39.9 24| 39.4
6 32| 36.4 36 41.5 36} 47.4 40 50.9 40 50.9 40 50.9
20| 33.4 20| 36.9 24 44.Q 24 44.2 24| 44,2 24| 44.2
7 36| 42.9 36 48.6 40 55.2 40 59.4 40] 59.§ 40 59.6
20| 37.8 24 45.1 28] 53.0 28| 53.7 28| 53.7 28] 53.7
8 36| 48.8 40 55.5 44 63.0 44 68.3 44 68.3 44 68.3
24| 45.4 28| 53.4 32 62.1 32| 63.2 32 63.2 32 63.2
9 40 54.9 44 62.4 48 70.9 48 77.9 48 77.4 48 7740
28| 53.1 28| 58.4 32 67.9 36) 72.9 36| 72.§ 36) 72.9
10 44 60.9 44 69.3 48 78.9 52| 85.9 52 85.5 52 85.5
28| 57.9 32 66.7 36) 76.6 40 82.4 40 82.4 40 82.4
11 44 67.1 48 76.4 52 86.9 56| 94.0 56 94.9 56| 94.9
32| 65.3 36 75.1 40 85.6 44 91.9 44 91.9 44 91.9
12 48 73.2 52| 83.3 56} 94.8 60| 102.4 60| 102.4 60| 102.4
Characteristic Capacity ; C24] - CSA5.0x50 Table 58
4-Row Nailing: Column
No of SD Width of timber = length of SD @8mm dowels [mm]
80 100 120 140 160 180
ny [kN] ny [kN] ny [kN] ny [kN] ny [kN] ny [kN]
8| 11.§ 8| 12.4 8 13.1 8| 13.1 8| 13.1 8 13.1
3 16| 18.9 16| 20.9 16 23.7 20| 25.1] 20| 25.1 20 25.1
8| 14.5 8| 15.8 8 16.9 8| 16.9 8| 16.9 8 16.9
4 16 24.3 20| 27.9 20| 31.3 20| 34.1 20| 34.1 20| 34.1
8| 17.9 8| 19.3 8 20.1] 8| 20.1] 8| 20.7] 8 20.1)
5 20| 30.3 20| 34.4 24| 39.2 24| 42.3 24| 42.3 24| 42.3
8| 20.1| 8| 20.1 12 29.3 12| 29.3 12| 29.3 12 29.3
6 24 36.4 24 41.5 28] 47.2 28| 50.9 28| 50.9 28| 50.9
8| 20.1] 12| 30.1 12 30.1 16| 38.9 16| 38.9 16 38.9
7 24| 42.9 28 48.4 28] 55.3 32| 59.5 32 59.5 32] 59.5
12| 30.1 12| 30.1 16| 40.2 20 48.7] 20| 48.7] 20 48.7]
8 28| 48.7 28 55.5 32 63.0 36) 68.1] 36 68.1] 36| 68.1
12| 30.1 16| 40.2 20| 50.2 20| 50.2 20| 50.2 20| 50.2
9 28| 54.9 32 62.4 36| 70.9 36| 77.9 36 774 36| 7740
16| 40.2 20| 50.2 24| 60.2 24| 60.2 24| 60.2 24| 60.2
10 32| 60.9 36 69.3 40 78.8 40 85.3 40 85.3 40 85.3
16 40.2 20| 50.2 24| 60.2 28| 70.2 28 70.2 28 70.2
11 32 67.1 36 76.4 40 86.9 44 93.9 44 939 44 93.9
20| 50.2 24 60.2 28] 70.3 32| 80.1 32 80.1 32j 80.1
12 36) 73.1 40 83.2 44 94.7 48 102.4 48 102.4 48 102.4




Page77 of 1430f European Technical Assessmant ETA-07/0245 issued 0r202501-15

Characteristic Capacity 1 C24] - CNA4.0x50 Table 59
2-Row Nailing: Column
No of SD Width of timber = length of SD @8mm dowels [mm]
80 100 120 140 160 180
ny [kN] ny [kN] ny [kN] ny [kN] Ny [kN] ny [kN]
10) 11.6 10 12.5 12| 15.5 12| 15.5 12| 15.5 12 15.5
3 18| 18.9 18] 20.7 20| 23.7 20 25.2 20| 25.2 20 25.2
12| 16.7] 14 20.2 16 24.0 16| 24.9 16| 24.4 16 24.0
4 20| 24.4 22| 27.9 24| 31.5 24| 33.8 24| 33.9 24| 33.8
16| 24.2 18] 28.4 20 32.9 20| 33.1 20| 33.1 20| 33.1
5 24| 30.3 26 34.5 28] 39.2 28| 42.9 28| 42.9 28| 42.4
18| 29.9 20| 34.5 22] 39.4 22| 39.7 22| 39.7 22 39.7
6 26| 36.6 28 41.7 30| 47.3 30 49.8 30 49.8 30| 49.8
20| 35.9 22| 40.6 22 43.6 22| 43.7 22| 43.7 22] 43.7
7 28| 42.9 30 48.3 30| 52.8 30) 54.3 30 54.3 30| 54.3
22| 41.2 22| 44.4 22| 47.2 22| 47.2 22| 47.2 22] 47.2
8 30) 48.9 30 53.2 30| 57.3 30) 58.4 30 58.4 30| 58.4
22| 44.7 22| 47.7 22 48.8 22| 48.8 22| 48.8 22] 48.8
9 30 52.9 30 57.4 30| 61.5 30 62.1] 30 62.1] 30| 62.1
22| 47.7 22| 48.8 22| 48.8 22| 48.8 22| 48.8 22] 48.8
10 30 56.9 30 61.3 30| 64.9 30) 65.2 30 65.2 30| 65.2
22 48.9 22| 48.9 22| 48.9 22| 48.8 22| 48.8 22 48.8
11 30 60.5 30 64.4 30| 66.5 30 66.9 30 66.9 30| 66.5
22| 48.8 22| 48.8 22 48.8 22| 48.8 22| 48.8 22] 48.8
12 30 63.9 30 66.5 30| 66.5 30 66.5 30 66.5 30| 66.5
Characteristic Capacity 1 C24] - CNA4.0x60 Table 60
2-Row Nailing: Column
No of SD Width of timber = length of SD @8mm dowels [mm]
80 100 120 140 160 180
Ny [kN] Ny [kN] Ny [kN] Ny [kN] Ny [kN] Ny [kN]
8| 10.4 8| 11.5 10 14.5 10 14.5 10| 14.5 10 14.5
3 16| 18.9 16| 20.§ 18 23.7 18| 25.1] 18| 25.1 18] 25.1
10| 15.7 12| 19.4 14| 23.3 14| 23.3 14 23.3 14 23.3
4 18| 24.4 20| 27.7 22] 31.3 22| 34.0 22| 34.9 22] 34.9
14 23.9 14 25.4 16 29.9 18| 32.7 18| 32.7 18 32.7
5 22| 30.3 22| 34.5 24| 39.3 26| 42.8 26| 42.8 26| 42.8
16| 29.3 18| 34.1 20| 39.2 22| 42.4 22| 42.4 22] 42.4
6 24| 36.4 26 41.5 28] 47.4 30) 50.9 30 50.9 30| 50.9
18| 35.1 20| 40.4 22| 45.9 22 46.2 22| 46.2 22] 46.2
7 26| 42.7 28 48.6 30| 55.0 30 57.4 30 57.4 30| 57.6
20| 41.0 22| 46.9 22] 49.5 22| 49.6 22| 49.6 22] 49.§
8 28| 48.8 30 55.3 30| 60.2 30 61.9 30 61.§ 30| 61.8
22| 46.8 22| 49.9 22| 51.9 22| 51.9 22| 51.9 22] 51.9
9 30 54.§ 30 60.1 30| 64.5 30) 65.5 30 65.5 30| 65.5
22| 49.9 22| 52.9 22] 52.0 22| 52.9 22| 52.4 22] 52.0
10 30 59.3 30 64.1] 30| 68.1] 30 68.7] 30 68.7 30 68.7
22| 51.9 22| 52.4 22| 52.0 22| 52.9 22| 52.4 22] 52.0
11 30 63.1] 30 67.4 30| 70.6 30 70.7 30 70.7 30| 70.7
22 52.0 22| 52.0 22| 52.9 22 52.0 22| 52.4 22 52.0
12 30) 66.5 30 70.2 30| 70.9 30) 70.9 30 70.9 30| 70.9
Characteristic Capacity ; C24] - CSA5.0x50 Table 61
2-Row Nailing: Column
No of SD Width of timber = length of SD @8mm dowels [mm]
80 100 120 140 160 180
ny [kN] ny [kN] ny [kN] ny [kN] ny [kN] ny [kN]
4 8.3 4 9.0 6| 12.4 6| 12.4 6) 12.4 6| 12.4
3 12| 18.0 12| 20.5 14| 23.3 14| 25.1 14| 25.1 14| 25.1
6| 13.5 6) 14.3 8 18.4 8| 18.4 8| 18.4 8 18.4
4 14 24.1 14| 27.7 16 31.3 16| 33.7 16| 33.7 16 33.7
8| 18.9 10| 23.4 10| 24.2 12| 28.2 12| 28.2 12 28.2
5 16| 30.3 18| 34.5 18 39.2 20| 42.3 20| 42.3 20| 42.3
10 24.3 12| 29.1 14 34.1] 16| 38.2 16| 38.2 16 38.2
6 18] 36.4 20| 41.5 22 47.2 24| 50.9 24| 50.9 24| 50.9
12| 29.4 14 34.4 16 39.7 18| 44.1 18| 44.1 18 44.1
7 20| 42.9 22| 48.9 24| 55.1] 26| 59.9 26| 59.9 26| 59.9
14 34.9 18| 44.3 20 49.4 22 54.1 22| 54.1 22 54.1
8 22| 48.8 26 55.4 28] 63.0 30) 68.1] 30| 68.1] 30| 68.1
16| 40.1 20| 49.8 22] 55.0 22| 55.1] 22| 55.1 22] 55.1
9 24| 54.9 28 62.4 30| 710 30 72.9 30 72.9 30| 72.8
20| 49.7 22| 55.1 22| 55.2 22| 55.2 22| 55.2 22] 55.2
10 28| 60.9 30 69.3 30| 73.7 30) 74.2 30 74.2 30| 74.2
22| 55.9 22| 55.2 22 55.2 22| 55.2 22| 55.2 22 55.2
11 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
12 30 72.2 30 74.7 30| 75.3 30 75.3 30 75.3 30 75.3




Page78 of 143of European Technical Assessmant ETA07/0245 issued 01202501-15

Characteristic Capacity ; CLT] - CNA4.0x50 Table 62
4-Row Nailing: Column
No of SD Width of timber = length of SD @8mm dowels [mm]
80 100 120 140 160 180
ny [kN] ny [kN] ny [kN] ny [kN] Ny [kN] ny [kN]
8| 7.0 8| 7.7 12| 10.9 12| 11.3 12| 11.3 12 11.3
3 24 18.0 24 20.5 28 23.3 28| 25.7 28| 25.7 28| 25.7
12| 12.2 16| 16.3 16 17.5 16| 18.3 16| 18.3 16 18.3
4 28| 241 32 27.9 32 31.4 32| 33.8 32 33.9 32 33.8
16| 18.4 16| 19.9 20| 25.0 20| 26.1] 20| 26.1] 20| 26.1
5 32| 30.3 32 34.5 36) 39.5 36) 42.3 36 42.3 36| 42.3
20| 25.2 20| 27.2 24| 33.1 28| 38.7 28| 38.7 28] 38.7
6 36| 36.4 36 41.5 40 47.4 44 50.9 44 50.9 44 50.9
24| 32.4 24 34.9 28] 41.§ 32| 47.7 32 47.7 32] 47.7
7 40 42.9 40 48.9 44 55.3 48 59.5 48 59.5 48 59.5
24 36.2 28| 42.9 32 50.3 36| 56.9 36 56.9 36) 56.9
8 40 48.8 44 55.6 48 63.1 52| 68.1] 52| 68.1] 52j 68.1
28| 43.7 32 51.1 36) 59.2 36) 61.9 36| 61.9 36} 61.9
9 44 54.9 48 62.4 52 70.9 52| 76.7 52 76.7 52 76.7]
32| 51.3 36 59.3 40 68.1 40 71.2 40 71.2 40 71.2
10 48 60.9 52| 69.3 56} 78.8 56| 85.3 56 85.3 56| 85.3
32| 55.4 36 63.9 44 770 44 80.9 44 80.6 44 80.6
11 48| 67.0 52 76.3 60| 86.8 60| 94.0 60| 94.9 60| 94.9
36) 63.9 40 72.1 44 81.9 44 85.4 44 85.6 44 85.6
12 52| 73.3 56 83.4 60| 94.7 60| 100.9 60| 100.9 60| 100.9
Characteristic Capacity 1 CLT] - CNA4.0x60 Table 63
4-Row Nailing: Column
No of SD Width of timber = length of SD @8mm dowels [mm]
80 100 120 140 160 180
Ny [kN] Ny [kN] Ny [kN] Ny [kN] Ny [kN] Ny [kN]
8| 7.5 8| 8.1 8 8.9 12| 12.3 12| 12.3 12 12.3
3 24| 18.9 24 20.5 24| 23.7 28| 25.1] 28| 25.1 28| 25.1
8 10.6 12| 14.2 12| 15.4 16| 19.9 16| 19.8 16 19.9
4 24| 24.3 28 27.9 28] 31.5 32| 33.7 32 33.7 32] 33.7
12| 16.4 16| 21.3 16 23.0 20| 28.2 20| 28.2 20| 28.2
5 28| 30.5 32 34.5 32 39.5 36| 42.3 36 42.3 36| 42.3
16| 23.3 20| 29.1 20| 31.3 24| 37.2 24 37.2 24| 37.2
6 32| 36.4 36 41.5 36} 47.4 40 50.9 40 50.9 40 50.9
20| 30.7 20| 33.2 24 40.1 24 41.9 24| 41.9 24| 41.9
7 36| 42.9 36 48.6 40 55.1] 40 59.§ 40] 59.5 40 59.5
20| 34.9 24 41.5 28] 49.1] 28| 51.3 28| 51.3 28] 51.3
8 36| 48.8 40 55.5 44 63.0 44 68.2 44 68.2 44 68.2
24| 42.3 28| 49.9 32 58.3 32| 60.9 32 60.9 32 60.9
9 40 54.§ 44 62.4 48 70.9 48 76.9 48 76.9 48 76.9
28| 50.2 28| 54.2 32 62.9 36) 70.5 36| 70.5 36) 70.5
10 44 60.9 44 69.3 48 78.8 52| 85.9 52 85.5 52 85.5
28| 54.2 32 62.§ 36) 72.2 40 80.1 40 80.1 40 80.1
11 44 67.1 48 76.4 52 86.9 56| 94.0 56 94.9 56| 94.9
32 62.1 36 71.4 40 81.4 44 89.9 44 89.9 44 89.8
12 48 73.1 52| 83.2 56} 94.8 60| 102.4 60| 102.4 60| 102.4
Characteristic Capacity ; CLT] - CSA5.0x50 Table 64
4-Row Nailing: Column
No of SD Width of timber = length of SD @8mm dowels [mm]
80 100 120 140 160 180
ny [kN] ny [kN] ny [kN] ny [kN] ny [kN] ny [kN]
8| 10.5 8| 11.1 8 11.9 8| 12.2 8| 12.2 8 12.2
3 16| 18.9 16| 20.9 16 23.7 20| 25.1] 20| 25.1 20 25.1
8| 13.9 8| 13.9 8 14.9 8| 15.5 8| 15.5 8 15.5
4 16 24.2 20| 27.9 20| 31.3 20| 34.1 20| 34.1 20| 34.1
8| 15.7] 8| 17.8 8 19.9 8| 19.9 8| 19.9 8 19.9
5 20| 30.3 20| 34.5 24| 39.2 24| 42.3 24| 42.3 24| 42.3
8| 20.1| 8| 20.1 12 26.9 12| 27.9 12| 27.9 12 27.9
6 24 36.4 24 41.5 28] 47.2 28| 50.9 28| 50.9 28| 50.9
8| 20.1] 12| 30.1 12 30.1 16| 37.4 16| 37.4 16 37.4
7 24| 42.9 28 48.4 28] 55.3 32| 59.5 32 59.5 32] 59.5
12| 30.1 12| 30.1 16| 40.2 20 47.2 20| 47.2 20| 47.2
8 28| 48.7 28 55.5 32 63.0 36) 68.1] 36 68.1] 36| 68.1
12| 30.1 16| 40.2 20| 50.2 20| 50.2 20| 50.2 20| 50.2
9 28| 54.9 32 62.4 36| 70.9 36| 77.9 36 774 36| 7740
16| 40.2 20| 50.2 24| 59.1 24| 59.4 24| 59.4 24| 59.4
10 32| 60.9 36 69.3 40 78.8 40 85.3 40 85.3 40 85.3
16| 40.2 20| 50.2 24| 60.2 28| 69.3 28| 69.3 28] 69.3
11 32| 67.0 36 76.4 40 86.9 44 93.9 44 939 44 93.9
20| 50.2 24 60.2 28] 70.3 32| 79.3 32 79.3 32j 79.3
12 36) 73.1 40 83.2 44 94.7 48 102.4 48 102.4 48 102.4
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Characteristic Capacity 1 C24] - CNA4.0x50 Table 65
4-Row Nailing: Header
No of SD Width of timber = length of SD @10mm dowels [mm]
80 100 120 140 160 180
ny [kN] ny [kN] ny [kN] ny [kN] Ny [kN] ny [kN]
24| 17.4 24| 18.6 28 22.9 28 24.1 32 27.3 32 27.3
3 40 24.7 40 27.3 44 30.3 44 33.8 48 37.3 48 374
28| 24.7 32 29.1 32] 31.2 36) 36.4 40 40.4 40 40.4
4 44 33.0 48 36.4 48 40.5 52| 45.0 56 49.8 56| 49.9
32| 32.9 36 37.4 40 43.3 44 49.4 48 54.3 48 54.3
5 48 41.3 52| 45.5 56} 50.6 60| 56.3 64 62.3 64 62.5
40 43.3 40 46.9 44 53.0 48 59.9 52| 65.4 52 65.4
6 56| 49.6 56 54.4 60| 60.8 64 67.9 68| 74.9 68| 75.1
44 51.7 48 58.1 52 65.4 56 73.3 60| 80.4 60| 80.0
7 60| 57.9 64| 63.7 68| 70.9 72| 78.9 76| 87.2 76| 87.5
48 60.2 52| 67.3 56} 75.9 60| 84.2 64| 91.§ 64] 91.6
8 64 66.2 68| 72.9 72 81.Q 76| 90.1 80| 99.§ 80| 100.1
52| 68.9 56 76.7 60| 85.6 68| 97.4 72| 106.3 72 106.3
9 68| 74.9 72| 82.9 76| 91.2 84| 101.4 88 112.7 88 112.4
56 77.9 60| 86.0 64 95.8 72| 108.5 76| 118.2 76) 118.2
10 72| 82.7 76| 91.1 80| 101.3 88| 112.6 92 124.7 92] 125.2
60| 86.2 64 95.4 68| 106.1 76| 119.6 80| 130.2 84| 132.6
11 76 91.9 80 100.2 84| 111.4 92| 123.9 96 137.1 100 137.6
64 94.9 68| 104.9 76| 118.1 80) 130.7 88 144.6 88| 144.4
12 80| 99.3 84 109.3 92] 121.4 96| 135.2 104 149.6 104 150.2
Characteristic Capacity 1 C24] - CNA4.0x60 Table 66
4-Row Nailing: Header
No of SD Width of timber = length of SD @10mm dowels [mm]
80 100 120 140 160 180
Ny [kN] Ny [kN] Ny [kN] Ny [kN] Ny [kN] Ny [kN]
20| 16.4 20| 17.6 24| 21.8 24| 23.2 28| 26.7 28] 26.7
3 36| 24.7 36 27.3 40 30.3 40 33.7 44 37.3 44 37.4
24 23.9 28| 28.9 28] 30.7 32| 36.1 32 36.9 32 36.8
4 40 33.0 44 36.4 44 40.5 48 45.0 48 49.8 48 50.0
28| 32.9 32 37.4 32 40.3 36) 46.9 40 51.3 40 51.3
5 44 41.4 48 45.5 48 50.6 52| 56.3 56 62.3 56| 62.5
32| 40.5 36 46.5 40 53.3 44 60.5 48 66.4 48 66.4
6 48 49.6 52| 54.4 56} 60.7] 60| 67.5 64| 74.9 64 75.4
36| 49.2 40 55.9 44 63.9 48 71.5 52| 78.4 52 78.0
7 52| 57.9 56 63.9 60| 70.9 64] 78.9 68| 87.2 68| 87.5
40 58.1 44 65.5 48 73.8 52| 82.7 56| 90.9 56} 90.4
8 56| 66.1] 60| 72.9 64 81.1] 68| 90.1 72| 99.7 72 100.1
44 67.0 48 75.1 52 84.2 60) 96.5 64 105.3 64 105.3
9 60| 74.4 64| 82.4 68| 91.2 76| 101.4 80| 112.2 80| 112.6
48 76.9 52| 84.7 56} 94.§ 64 107.7 68| 117.4 68} 117.4
10 64 82.7 68| 91.1 72 101.3 80 112.4 84| 124.7 84 125.2
52| 84.9 56| 94.3 60| 105.1 68| 119.0 72| 129.5 72 129.5
11 68| 91.0 72| 100.2 76| 111.4 84| 123.9 88 137.2 88| 137.7
56| 93.9 60| 103.9 68| 117.6 72| 130.3 76| 141.7 80 144.9
12 72| 99.3 76| 109.3 84| 121.4 88| 135.2 92| 149.6 96| 150.1
Characteristic Capacity ; C24] - CSA5.0x50 Table 67
4-Row Nailing: Header
No of SD Width of timber = length of SD @10mm dowels [mm]
80 100 120 140 160 180
ny [kN] ny [kN] ny [kN] ny [kN] ny [kN] ny [kN]
20| 23.9 20| 25.2 20| 26.7 20| 28.2 20| 28.7 20| 28.7
3 24| 24.7 24 27.3 24 30.4 28 33.7 28| 37.3 28| 37.4
20| 28.4 20| 30.9 20| 319 20| 33.9 20| 34.3 20| 34.3
4 28| 33.0 28 36.4 32 40.5 32| 45.0 36 49.8 36| 49.9
20| 33.0 20| 35.2 20| 37.7 20| 40.2 24| 45.9 24 45.9
5 32| 41.3 32 45.5 36 50.6 36) 56.3 40 62.3 40 62.5
20| 38.9 20| 40.7 24| 48.3 24| 51.4 28| 57.§ 28] 57.§
6 32| 49.6 36 54.4 40 60.7 40 67.9 44 74.9 44 75.0
20| 43.1 24 50.7] 28] 59.1 28| 62.§ 32 69.5 32 69.5
7 36| 57.9 40 63.7 44 70.9 44 78.9 48 87.2 48 87.5
24| 52.7 28| 60.9 28] 64.9 32| 74.1 36 81.4 36} 81.4
8 40 66.1] 44 72.9 44 81.Q 48 90.1 52| 99.7 52j 100.1
28| 62.3 32 71.9 32] 75.5 36) 85.4 40 93.2 40 93.2
9 44 74.4 48 82.9 48 91.2 52| 101.4 56 112.2 56| 112.6
32| 71.9 32 76.2 36) 86.2 40 96.5 48 111.0 48 1114
10 48 82.7 48 91.1 52j 101.3 56 112.6 64| 124.7 64 125.1
32| 76.7 36 86.3 40 96.8 44 107.5 52 122.7 52 122.7
11 48 91.0 52 100.2 56| 111.9 60| 123.9 68| 137.1 68| 137.6
36) 86.3 40 96.4 44 107.3 52| 124.4 56| 134.3 56} 134.3
12 52| 99.3 56 109.3 60| 121.4 68| 135.2 72| 149.6 72 150.1
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Characteristic Capacity 1 C24] - CNA4.0x50 Table 68
2-Row Nailing: Header
No of SD Width of timber = length of SD @10mm dowels [mm]
80 100 120 140 160 180
ny [kN] ny [kN] ny [kN] ny [kN] Ny [kN] ny [kN]
20 19.6 22| 22.5 22| 23.9 24| 27.3 26| 29.9 26 29.9
3 28| 24.7 30 27.3 30| 30.4 32| 33.8 34 37.4 34 37.5
24| 27.9 26| 31.1 28] 35.1] 30) 39.3 32 42.9 32j 42.4
4 32| 33.1 34 36.4 36| 40.5 38| 45.1 40 49.9 40 50.0
28| 36.0 30 40.2 32 44.9 36| 51.7 38 55.§ 38| 55.8
5 36| 41.4 38 45.9 40 50.6 44 56.3 46 62.4 46 62.6
32| 44.7 34 49.5 38| 56.6 40 62.4 44 69.3 44 69.3
6 40 49.6 42 54.4 46 60.7 48 67.9 52 74.9 52 75.1
36 53.5 38 58.9 42 66.7 46 75.9 48 80.7 50| 82.§
7 44 57.9 46 63.7 50| 70.9 54| 78.9 56 87.2 58| 87.5
40 62.3 44 69.9 46 76.9 50) 85.9 50) 90.1] 50 90.1]
8 48 66.2 52| 72.9 54 81.1 58| 90.1 58| 97.9 58| 97.9
44 71.1 46 77.9 50| 87.0 50) 93.5 50| 97.1 50| 97.1
9 52| 74.4 54 82.9 58] 91.2 58| 99.7 58 105.9 58| 105.9
48 79.9 50| 87.3 50| 94.1 50) 100.9 50| 103.9 50| 103.4
10 56| 82.7 58 91.1 58] 99.8 58| 107.9 58 113.1 58| 113.1
50) 87.4 50 93.9 50| 100.7 50 107.0 50) 109.0 50| 109.G
11 58| 91.0 58 99.9 58] 107.4 58| 115.4 58] 119.9 58| 119.9
50) 93.4 50| 100.9 50| 106.7 50) 110.9 50| 110.9 50| 110.9
12 58| 98.3 58 106.1 58] 114.5 58| 122.2 58 125.5 58| 125.5
Characteristic Capacity 1 C24] - CNA4.0x60 Table 69
2-Row Nailing: Header
No of SD Width of timber = length of SD @10mm dowels [mm]
80 100 120 140 160 180
Ny [kN] Ny [kN] Ny [kN] Ny [kN] Ny [kN] Ny [kN]
16| 17.7 18| 20.7] 20| 24.1 22| 27.7 22| 28.2 24| 30.7
3 24| 24.9 26 27.3 28] 30.3 30) 33.7 30 37.3 32] 37.4
20| 26.0 22| 29.7 24| 33.9 26 38.1 28 41.4 28 41.4
4 28| 33.0 30 36.4 32 40.5 34 45.1 36 49.9 36| 50.0
24| 34.9 26| 39.1 28] 43.9 32| 51.1 34 55.3 34 55.3
5 32| 41.3 34 45.5 36| 50.6 40 56.3 42 62.3 42 62.6
28| 43.8 30 48.7 34 56.2 36) 62.1] 40 69.2 40 69.2
6 36| 49.6 38 54.4 42 60.7] 44 67.9 48 74.9 48 75.4
32| 52.9 34 58.4 38| 66.5 40 73.2 44 81.9 44 81.Q
7 40 57.9 42 63.9 46 70.9 48 78.9 52 87.3 52 87.§
36| 62.9 38 68.1] 42 76.9 46 86.2 48 92.7 48 92.7
8 44 66.1] 46 72.9 50| 81.0 54 90.1 56 99.7 56| 100.4
38| 69.4 42| 779 46 87.3 50) 97.4 50| 102.1 50| 102.1
9 46 74.4 50 82.4 54 91.2 58| 101.4 58| 110.7 58| 110.7
42 78.9 46 87.5 50| 97.7 50) 104.7 50| 108.9 50| 108.§
10 50 82.7 54 91.1 58] 101.3 58| 111.4 58 118.6 58| 118.6
46 87.6 48 95.§ 50| 104.5 50) 111.3 50| 114.2 50| 114.2
11 54| 91.0 56 100.2 58] 110.4 58| 119.6 58 125.4 58| 125.4
48 95.1] 50) 103.6 50| 110.9 50 116.6 50) 117.9 50| 117.9
12 56 99.3 58 108.9 58] 118.3 58| 126.9 58] 131.3 58| 131.3
Characteristic Capacity ; C24] - CSA5.0x50 Table 70
2-Row Nailing: Header
No of SD Width of timber = length of SD @10mm dowels [mm]
80 100 120 140 160 180
ny [kN] ny [kN] ny [kN] ny [kN] ny [kN] ny [kN]
10 16.5 10| 17.4 12 21.4 12| 22.4 14| 25.9 14 25.9
3 16| 24.7 18] 27.3 20 30.3 20| 33.7 22| 37.3 22 37.4
12| 23.9 14 27.3 16 319 16| 33.4 18| 37.1 18 37.1
4 20| 33.0 22| 36.4 24| 40.5 24 45.1 26| 49.8 26| 50.0
16| 32.7 16| 34.3 18 39.3 20| 44.9 24| 52.3 24| 52.3
5 24| 41.3 24| 45.5 26 50.7] 28| 56.3 32 62.3 32] 62.5
18| 39.5 20| 44.9 22] 50.0 24| 55.4 28| 63.9 28] 63.9
6 26| 49.6 28 54.4 30| 60.8 32| 67.9 36 74.9 36| 75.0
22| 49.4 24 54.9 26 60.7] 30) 70.1 32 75.1 32 75.1
7 30 57.9 32 63.7 34 70.9 38| 78.9 40 87.2 40 87.5
24 56.1] 28| 65.1] 30| 71.3 34 81.1] 36 86.3 36} 86.3
8 32| 66.2 36 72.9 38| 81.Q 42) 90.1 44 99.7 44 100.4
28| 66.9 30 72.9 34 81.8 38| 92.9 42 101.4 42 101.4
9 36| 74.4 38 82.9 42 91.2 46 101.4 50 112.2 50 112.6
30) 72.4 34 82.1 38| 92.3 42) 102.7 46 112.3 46 112.3
10 38| 82.7 42 91.1 46 101.3 50) 112.6 54 124.7 54 125.1
34 82.3 38 92.2 42 102.7 46 113.4 50| 123.7 50 123.7
11 42| 91.9 46 100.7 50| 111.4 54 123.9 58 137.1 58| 1374
36) 88.9 40 98.7 46 113.1 50) 123.9 50| 125.0 50| 125.
12 44 99.3 48 109.3 54 121.4 58| 135.2 58 142.1 58| 142.1
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Characteristic Capacity 1 C24] - CNA4.0x50 Table 71
4-Row Nailing: Column
No of SD Width of timber = length of SD @10mm dowels [mm]
80 100 120 140 160 180
ny [kN] ny [kN] ny [kN] ny [kN] Ny [kN] ny [kN]
12| 13.1 16| 17.2 16| 18.5 16| 19.7 20| 23.5 20| 23.5
3 28 24.7 32 27.3 32 30.3 32| 33.8 36 37.3 36| 374
16| 20.7] 20| 25.4 20| 27.9 24| 33.3 24| 33.7 24| 33.7
4 32| 33.1 36 36.4 36| 40.5 40 45.0 40 49.9 40 50.0
20 29.0 24| 34.7 24 37.3 28| 43.9 32 49.0 32 49.9
5 36| 41.4 40 45.5 40 50.6 44 56.3 48 62.3 48 62.5
24| 37.7 28| 44.1 32 51.2 32| 54.7 36| 60.3 36} 60.3
6 40 49.6 44 54.4 48 60.7 48 67.9 52 74.9 52 75.1
28| 46.4 32 53.7 36) 61.4 40 69.6 40 71.§ 44 76.3
7 44 57.9 48 63.7 52 70.9 56 78.9 56 87.2 60| 87.5
32| 55.7] 36 63.3 40 71.7 44 80.9 44 83.3 44 83.3
8 48 66.2 52| 72.9 56} 81.Q 60| 90.1 60| 99.2 60| 99.3
36| 64.9 40 72.9 44 82.0 44 87.7 44 89.9 44 89.9
9 52| 74.4 56 82.9 60| 91.2 60| 100.7 60| 107.9 60| 107.9
40 73.9 44 82.4 44 88.6 44 94.1 44 95.§ 44 95.6
10 56| 82.7 60| 91.1 60| 100.7 60| 109.4 60| 115.3 60| 115.3
44 82.9 44 88.4 44 94.4 44 97.§ 44 97.§ 44 97.5
11 60| 91.0 60| 99.§ 60| 108.9 60| 117.2 60| 122.2 60 122.2
44 88.5 44 94.1 44 97.5 44 97.5 44 97.§ 44 97.5
12 60| 99.0 60| 107.3 60| 116.1 60| 124.3 60| 128.3 60| 128.3
Characteristic Capacity 1 C24] - CNA4.0x60 Table 72
4-Row Nailing: Column
No of SD Width of timber = length of SD @10mm dowels [mm]
80 100 120 140 160 180
Ny [kN] Ny [kN] Ny [kN] Ny [kN] Ny [kN] Ny [kN]
8| 11.2 12| 15.1 12 16.4 16| 21.3 16| 21.3 16 21.3
3 24| 24.9 28 27.3 28] 30.3 32| 33.7 32 37.3 32] 37.4
12| 18.7 16| 23.7 16| 25.6 20| 31.5 20| 31.7 20| 31.7
4 28| 33.0 32 36.4 32 40.5 36) 45.0 36 49.8 36| 50.0
16| 27.1 20| 33.9 20| 35.5 24| 42.3 28| 47.7 28] 47.7
5 32| 41.3 36 45.5 36| 50.6 40 56.3 44 62.3 44 62.5
20| 36.0 24 42.9 28] 50.0 28| 53.4 32 59.2 32] 59.2
6 36| 49.6 40 54.4 44 60.7] 44 67.9 48 74.9 48 75.4
24 45.2 28| 52.5 32 60.5 32| 64.9 36| 70.9 36} 70.9
7 40 57.9 44 63.7 48 70.9 48 78.9 52 87.3 52 87.§
28| 54.5 32 62.4 36) 71.1] 40 80.2 40| 82.7 40 82.7
8 44 66.1] 48 72.9 52 81.0 56| 90.1 56 99.7 56| 100.4
32| 63.9 36 72.3 40 81.6 44 91.4 44 94.3 44 94.3
9 48 74.4 52| 82.4 56} 91.2 60| 101.4 60| 111.9 60| 112.1
36) 73.2 40 82.1 44 92.1] 44 97.9 44 100.1 44 100.1
10 52| 82.7 56 91.1 60| 101.3 60| 112.3 60| 120.7 60| 120.7
40 82.9 40 87.9 44 98.2 44 103. 44 103.9 44 103.9
11 56| 91.0 56 100.2 60| 111.3 60| 121.2 60| 127.9 60| 127.9
40 87.8 44 97.7 44 103.q 44 104.0 44 104.4 44 104.4
12 56 99.3 60| 109.3 60| 119.7 60| 128.9 60| 134.2 60| 134.2
Characteristic Capacity ; C24] - CSA5.0x50 Table 73
4-Row Nailing: Column
No of SD Width of timber = length of SD @10mm dowels [mm]
80 100 120 140 160 180
ny [kN] ny [kN] ny [kN] ny [kN] ny [kN] ny [kN]
8| 13.7 8| 14.7 8 15.7 8| 16.9 8| 16.6 8 16.9
3 16| 24.7 20 27.3 20 30.3 20| 33.7 24| 37.3 24| 37.4
8| 17.4 8| 18.8 8 19.4 8| 20.1 12| 26.9 12 26.9
4 20| 33.0 24 36.4 24| 40.5 24 45.1 28| 49.8 28| 49.9
8| 20.1 8| 20.1] 12 29.5 12| 30.1 16| 37.7 16} 37.7
5 24| 41.3 24| 45.5 28] 50.6 28| 56.3 32 62.3 32] 62.5
12| 29.9 12| 30.1 16 39.6 16| 40.2 20| 48.9 20| 48.4
6 28| 49.6 28 54.4 32 60.7 32| 67.9 36 74.9 36| 75.0
16| 39.4 16| 40.2 20| 49.7 24| 59.9 24| 59.3 24| 59.3
7 32| 57.9 32 63.7 36} 70.9 40 78.9 40 87.2 40 87.5
16 40.2 20| 50.2 24| 59.9 28| 69.9 28| 69.9 28] 69.9
8 32| 66.2 36 72.9 40 81.Q 44 90.1 44 99.7 44 100.4
20| 50.2 24 60.2 28] 70.0 32| 79.9 36| 89.9 36) 89.4
9 36| 74.4 40 82.9 44 91.2 48 101.4 52 112.2 52 112.6
24| 60.2 28| 70.2 32 80.2 36) 90.2 40 99.§ 40 99.6
10 40 82.7 44 91.1 48 101.3 52| 112.6 56 124.7 56| 125.1
28| 70.3 32 80.2 36| 90.3 40 100.4 44 110.0 44 110.
11 44 91.9 48 100.2 52 111.4 56| 123.9 60| 137.1 60| 137.6
28| 70.3 32 80.3 40 100.4 44 110.4 44 110.4 44 110.4
12 44 99.3 48 109.3 56} 121.4 60) 135.2 60| 145.9 60| 145.9
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Characteristic Capacity 1 C24] - CNA4.0x50 Table 74
2-Row Nailing: Column
No of SD Width of timber = length of SD @10mm dowels [mm]
80 100 120 140 160 180
ny [kN] ny [kN] ny [kN] ny [kN] Ny [kN] ny [kN]
12| 16.1 14| 19.4 16| 23.9 16| 24.2 18 27.2 18] 27.2
3 20 24.8 22 27.3 24 30.3 24 33.8 26| 37.4 26| 37.5
16| 24.7 18| 28.9 20| 32.8 22| 37.2 22| 37.§ 22] 37.8
4 24| 33.1 26 36.4 28] 40.5 30 45.0 30 49.2 30| 49.2
20| 33.7 22| 38.1 22 40.2 22 42.3 22| 42.9 22] 42.4
5 28| 41.3 30 45.5 30| 49.9 30) 53.9 30 54.7 30| 54.7
22| 40.3 22| 42.9 22] 44.8 22| 46.9 22| 47.0 22 470
6 30 49.2 30 52.4 30| 55.9 30 58.3 30 59.4 30| 59.4
22| 44.4 22| 46.9 22 48.4 22| 48.8 22| 48.8 22] 48.8
7 30 54.3 30 57.3 30| 60.3 30) 63.9 30 63.6 30| 63.6
22 47.9 22| 48.9 22| 48.9 22 48.9 22| 48.8 22 48.8
8 30) 58.7] 30 61.6 30| 64.3 30) 66.2 30 66.3 30| 66.3
22| 48.8 22| 48.8 22 48.8 22| 48.8 22| 48.8 22] 48.8
9 30 62.9 30 65.1] 30| 66.5 30 66.9 30 66.5 30| 66.5
22| 48.8 22| 48.8 22| 48.8 22| 48.8 22| 48.8 22] 48.8
10 30 65.7] 30 66.5 30| 66.5 30) 66.5 30 66.5 30| 66.5
22 48.9 22| 48.9 22| 48.9 22| 48.8 22| 48.8 22 48.8
11 30 66.9 30 66.9 30| 66.5 30 66.9 30 66.9 30| 66.5
22| 48.8 22| 48.8 22 48.8 22| 48.8 22| 48.8 22] 48.8
12 30 66.9 30 66.5 30| 66.5 30 66.5 30 66.5 30| 66.5
Characteristic Capacity 1 C24] - CNA4.0x60 Table 75
2-Row Nailing: Column
No of SD Width of timber = length of SD @10mm dowels [mm]
80 100 120 140 160 180
Ny [kN] Ny [kN] Ny [kN] Ny [kN] Ny [kN] Ny [kN]
10 15.1] 12| 18.5 14 22.3 14 23.5 16| 26.4 16 26.6
3 18| 24.9 20| 27.3 22 30.3 22| 33.8 24| 37.3 24| 37.4
14| 24.Q 16| 28.1 18] 32.5 20| 37.1 20| 37.§ 22 40.9
4 22| 33.0 24| 36.4 26 40.5 28| 45.0 28| 49.8 30| 49.9
18| 33.3 20| 37.9 22] 42.9 22| 44.9 22| 45.9 22] 45.5
5 26| 41.3 28 45.5 30| 50.6 30 55.9 30 58.7 30| 58.7
20| 40.1 22| 45.0 22| 47.3 22| 49.4 22| 49.6 22] 49.4
6 28| 49.6 30 54.4 30| 58.7 30) 61.9 30 63.3 30| 63.3
22 46.9 22| 49.Q 22| 51.Q 22 52.0 22| 52.4 22 52.0
7 30 57.1 30 60.5 30| 63.7 30 66.9 30 67.3 30| 67.3
22| 50.2 22| 51.§ 22] 52.0 22| 52.9 22| 52.4 22] 52.0
8 30 61.9 30 64.9 30| 67.7 30 69.9 30 70.2 30| 70.2
22| 52.0 22| 52.4 22| 52.0 22| 52.Q 22| 52.4 22] 52.0
9 30 65.9 30 68.5 30| 70.5 30) 70.9 30 70.9 30| 70.9
22| 52.9 22| 52.9 22] 52.0 22| 52.9 22| 52.4 22] 52.0
10 30 69.9 30 70.9 30| 70.9 30 70.9 30 70.9 30 70.9
22| 52.9 22| 52.4 22| 52.0 22| 52.9 22| 52.4 22] 52.0
11 30 70.9 30 70.9 30| 70.9 30 70.9 30 70.9 30| 70.9
22 52.0 22| 52.0 22| 52.9 22 52.0 22| 52.4 22 52.0
12 30) 70.9 30 70.9 30| 70.9 30) 70.9 30 70.9 30| 70.9
Characteristic Capacity ; C24] - CSA5.0x50 Table 76
2-Row Nailing: Column
No of SD Width of timber = length of SD @10mm dowels [mm]
80 100 120 140 160 180
ny [kN] ny [kN] ny [kN] ny [kN] ny [kN] ny [kN]
6| 12.9 6) 13.5 8 17.7 8| 18.3 10| 22.1 10 22.1
3 14 24.7 14| 27.3 16} 30.3 16| 33.7 18] 37.3 18| 37.4
8| 18.§ 10| 23.3 12 28.0 14 32.9 14| 33.9 14 33.9
4 16 33.1 18] 36.4 20| 40.5 22| 45.0 22| 49.8 22 49.9
12| 28.9 14| 334 16 38.4 18| 43.9 20| 48.2 20| 48.2
5 20| 41.3 22| 45.5 24| 50.6 26| 56.3 28| 62.3 28| 62.5
14 34.4 16| 39.4 18 44.5 22| 54.1 22| 54.3 22 54.3
6 22| 49.6 24 54.4 26| 60.7 30) 67.9 30 72.2 30| 72.2
18| 44.3 20| 49.5 22] 54.7 22| 55.1] 22| 55.2 22] 55.2
7 26| 57.9 28 63.7 30| 70.9 30) 73.3 30 73.9 30| 73.9
22| 54.3 22| 55.4 22 55.2 22| 55.2 22| 55.2 22 55.2
8 30) 66.1] 30| 72.4 30| 73.8 30) 74.9 30| 74.9 30| 74.9
22| 55.2 22| 55.2 22] 55.2 22| 55.2 22| 55.2 22] 55.2
9 30 72.9 30 74.1 30| 75.0 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
10 30 74.3 30 75.1 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
11 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
12 30 75.3 30 75.3 30| 75.3 30 75.3 30 75.3 30 75.3
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Characteristic Capacity ; CLT] - CNA4.0x50 Table 77
4-Row Nailing: Column
No of SD Width of timber = length of SD @10mm dowels [mm]
80 100 120 140 160 180
ny [kN] ny [kN] ny [kN] ny [kN] Ny [kN] ny [kN]
12| 11.5 16| 15.4 16| 16.3 16| 17.2 20| 22.1 20 221
3 28 24.7 32 27.3 32 30.3 32| 33.8 36 37.3 36| 374
16| 18.5 20| 23.3 20| 24.4 24| 30.2 24| 31.7 24| 31.8
4 32| 33.0 36 36.4 36| 40.5 40 45.0 40 49.8 40 50.0
20 26.4 24| 31.9 28 38.1 28 40.1 32 47.9 32 47.1
5 36| 41.4 40 45.5 44 50.6 44 56.3 48 62.3 48 62.5
24| 34.9 28| 41.0 32 47.8 32| 50.4 36| 57.9 36} 58.0
6 40 49.6 44 54.4 48 60.7 48 67.9 52 74.9 52 75.1
28| 43.6 32 50.3 36) 57.8 40 65.9 44 74.2 44 74.3
7 44 57.9 48 63.7 52 70.9 56 78.9 60| 87.2 60| 87.5
32| 52.4 36 59.9 40 68.0 44 76.9 44 80.4 44 80.6
8 48 66.2 52| 72.9 56} 81.Q 60| 90.1 60| 98.7 60| 99.4
36| 61.7 40 69.5 44 78.2 44 82.5 44 86.4 44 86.7
9 52| 74.4 56 82.9 60| 91.2 60| 100.1 60| 106.4 60| 106.7
40 70.9 44 79.2 44 83.8 44 88.2 44 92.3 44 92.4
10 56| 82.7 60| 91.1 60| 100.2 60| 107.2 60| 113.1 60| 113.4
44 80.0 44 84.4 44 89.2 44 97.§ 44 97.§ 44 97.5
11 60| 91.0 60| 99.§ 60| 107.4 60| 113.6 60| 119.4 60| 119.6
44 85.9 44 89.5 44 97.5 44 97.5 44 97.§ 44 97.5
12 60| 98.8 60| 106.1 60| 113.2 60| 119.6 60| 125.1 60| 125.3
Characteristic Capacity 1 CLT] - CNA4.0x60 Table 78
4-Row Nailing: Column
No of SD Width of timber = length of SD @10mm dowels [mm]
80 100 120 140 160 180
Ny [kN] Ny [kN] Ny [kN] Ny [kN] Ny [kN] Ny [kN]
8| 9.5 12| 13.2 12 14.9 16| 18.§ 16| 19.8 16 19.§
3 24| 24.9 28 27.3 28] 30.3 32| 33.7 32 37.3 32] 37.4
16| 20.1 16| 21.1 16| 22.4 20 28.2 20| 29.6 20| 29.7
4 32| 33.0 32 36.4 32 40.5 36) 45.0 36 49.8 36| 50.0
16| 24.3 20| 29.9 24| 36.4 24| 38.4 28| 45.9 28] 45.7
5 32| 41.3 36 45.5 40 50.6 40 56.3 44 62.3 44 62.5
20| 32.9 24 39.3 28] 46.5 28| 49.0 32 56.9 32] 57.0
6 36| 49.6 40 54.4 44 60.7] 44 67.9 48 74.9 48 75.4
24 42.Q 28| 49.0 32 56.8 32| 59.9 36| 68.4 36} 68.5
7 40 57.9 44 63.7 48 70.9 48 78.9 52 87.3 52 87.§
28| 51.3 32 58.9 36) 67.3 40 76.3 44 85.6 44 85.7
8 44 66.1] 48 72.9 52 81.0 56| 90.1 60| 99.7 60| 100.4
32| 60.7] 36 68.9 40 77.8 44 87.3 44 91.4 44 91.6
9 48 74.4 52| 82.4 56} 91.2 60| 101.4 60| 111.6 60| 111.9
36) 70.2 40 78.9 44 88.3 44 92.9 44 97.q 44 97.1
10 52| 82.7 56 91.1 60| 101.3 60| 112.0 60| 119.4 60| 119.6
40 79.9 44 88.7 44 93.6 44 98.7] 44 101.9 44 101.9
11 56| 91.0 60| 100.2 60| 111.7) 60| 119.4 60| 125.9 60| 126.4
40 84.4 44 93.7 44 98.9 44 104.0 44 104.4 44 104.4
12 56 99.3 60| 109.3 60| 118.4 60| 125.7 60| 131.5 60| 131.7
Characteristic Capacity ; CLT] - CSA5.0x50 Table 79
4-Row Nailing: Column
No of SD Width of timber = length of SD @10mm dowels [mm]
80 100 120 140 160 180
ny [kN] ny [kN] ny [kN] ny [kN] ny [kN] ny [kN]
8| 12.4 8| 13.0 8 13.7 8| 14.4 8| 15.2 8 15.2
3 20 24.7 20 27.3 20 30.3 20| 33.7 24| 37.3 24| 37.4
8| 15.7] 8| 16.7 8 18.9 8| 20.1 12| 25.3 12 25.3
4 20| 33.0 24 36.4 24| 40.5 24 45.1 28| 49.8 28| 49.9
8 20.1 8 20.1 12| 27.2 12| 30.1] 16| 36.1 16 36.1
5 24| 41.3 24| 45.5 28] 50.6 28| 56.3 32 62.3 32] 62.5
12| 28.4 12| 30.1 16 37.0 20| 45.6 20| 47.0 20| 470
6 28| 49.6 28 54.4 32 60.7 36| 67.9 36 74.9 36| 75.0
16| 37.4 16| 40.2 20| 47.3 24| 56.5 24| 57.9 24| 57.9
7 32| 57.9 32 63.7 36} 70.9 40 78.9 40 87.2 40 87.5
16| 40.2 20| 49.7] 24 57.7 28| 67.2 28| 68.6 32 77.0
8 32| 66.2 36 72.9 40 81.Q 44 90.1 44 99.7 48 100.4
20| 50.2 24 59.9 28] 68.1] 32| 77.9 36| 87.§ 36) 87.9
9 36| 74.4 40 82.9 44 91.2 48 101.4 52 112.2 52 112.6
24| 60.2 28| 68.7 32 78.4 36) 88.4 40 98.5 40 98.4
10 40 82.7 44 91.1 48 101.3 52| 112.6 56 124.7 56| 125.1
28| 69.9 32 78.9 36| 88.8 40 98.9 44 109.1 44 109.2
11 44 91.9 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
12 44 99.3 48 109.3 56} 121.4 60) 135.2 60| 145.2 60| 145.4
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Characteristic Capacity 1 CLT] - CNA4.0x50 Table 80
4-Row Nailing: Column
No of SD Width of timber = length of SD @12mm dowels [mm]
80 100 120 140 160 180
Ny [kN] Ny [kN] ny [kN] ny [kN] Ny [kN] Ny [kN]
16 16.9 16 17.4 20 22.1 20| 23.0 24 28.6 24 29.6
3 32| 32.2 32| 34.5 36 37. 36) 41.2 40 45.9 40 49.2
24| 29.6 24 30.9 24 31.9 28] 38.0 32| 44.7 32| 46.3
4 40 43.9 40 46.1] 40 50. 44 54.9 48 60.0 48 65.5
28| 39.2 28| 40.9 32 47.1] 36| 54.3 36| 56.4 40 64.1
5 44 53.8 44 57.7 48| 62. 52 68.6 52| 75.2 56| 81.9
32| 49.3 36| 55.8 36| 58.1 40 65.8 44 73.9 44 76.7
6 48 64.6 52| 69.2 52| 75. 56} 82.4 60| 90.1 60| 97.5
36| 59.7 40| 66.6 44 74.4 44 77.9 44 80.7] 44 83.9
7 52| 75.5 56| 80.7 60 87. 60| 96.0 60| 101.4 60| 106.7
40| 70.1 44 77.5 44 80.7 44 84.1 44 87.4 44 90.6
8 56| 86.2 60| 92.2 60 99. 60| 104.7 60| 109.4 60| 113.6
44 80.7 44 83.4 44 86.9 44 91.1 44 97.5 44 97.5
9 60| 96.8 60| 101.7 60 106. 60| 111.4 60| 116.3 60| 1204
44 86.4 44 89.2 44 95.4 44 97.5 44 97.5 44 97.5
10 60| 104.4 60| 108.7 60 113. 60| 118.3 60| 122.7 60| 126.4
44 91.8 44 97.5 44 97.5 44 97.5 44 97.5 44 97.5
11 60| 111.4 60| 115.4 60 119. 60| 124.4 60| 132.9 60| 133.
44 97.5 44 97.5 44 97.5 44 97.5 44 97.5 44 97.5
12 60| 117.4 60| 121.4 60 125. 60| 133.G 60| 133. 60| 133.
Characteristic Capacity ; CLT] - CNA4.0x60 Table 81
4-Row Nailing: Column
No of SD Width of timber = length of SD @12mm dowels [mm]
80 100 120 140 160 180
Ny [kN] Ny [kN] My [kN] My [kN] Ny [kN] Ny [kN]
12 14.5 16 19.1 16| 19.9 16 20.7 20| 26.5 20| 27.5
3 28| 32.3 32| 34.9 32| 37. 32 41.1] 36| 45.9 36| 49.2
20| 27.9 20| 28.5 20 29.7 24| 36.2 28| 43.3 28| 44.9
4 36| 43.9 36| 46.1] 36| 50. 40| 54.9 44 60.0 44 65.5
24| 37.5 24 38.9 28| 45.7 28] 47.4 32| 55.3 36| 63.5
5 40] 53.8 40] 57.9 44 62. 44 68.7 48 75.1 52| 81.9
28| 47.9 28| 49.4 32 57.1 36| 65.2 40 73.7 40 76.3
6 44 64.6 44 69.2 48| 75. 52 82.4 56| 90.7 56| 98.4
32| 58.69 36| 66.0 36| 68.9 40| 77.2 44| 86.3 44| 89.3
7 48 75.4 52| 80.7] 52| 87. 56| 96.1) 60| 105.7 60| 113.G
36| 69.4 40 77.1 44| 85.9 44 89.3 44| 92.69 44| 95.7
8 52| 86.2 56| 92.2 60| 100. 60| 109.4 60| 116.7 60| 121.4
40| 80.2 44| 88.3 44| 91.7 44 95.2 44| 100.9 44 104.4
9 56} 97.0 60| 103.94 60 112. 60| 118.4 60| 123.4 60| 127.7
44 91.0 44| 93.9 44| 97.2 44 104.4 44| 104.4 44| 104.4
10 60| 107.94 60| 114.4 60 119. 60| 125.1 60| 129.7 60| 133.7
44 96.2 44 99.9 44 104.9 44 104.4 44| 104.4 44| 104.4
11 60| 116.3 60| 121.4 60 126. 60| 131.1 60| 135.3 60| 139.7
44 101.4 44| 104.4 44 104.9 44 104.4 44| 104.4 44 104.4
12 60| 122.4 60| 127.1 60 131. 60| 136.3 60| 141.4 60| 141.94
Characteristic Capacity 1 JCLT] - CSA5.0x50 Table 82
4-Row Nailing: Column
No of SD Width of timber = length of SD @12mm dowels [mm]
80 100 120 140 160 180
Ny [kN] Ny [kN] ny [kN] ny [kN] Ny [kN] Ny [kN]
8 14.1 8 14.6 8| 15.2 8| 16.2 8| 17.7 12 23.5
3 20| 32.2 20| 34.9 24 37. 24| 41.1] 24| 45.1] 28| 49.1
8 19.0 12 24.9 12 25.4 12 26.3 16 34.2 16 35.2
4 24| 43.9 28| 46.1] 28| 50. 28] 54.9 32| 60.0 32| 65.5
12 27.9 16 35.1 16| 36.2 20| 44.7 20| 45.9 24| 54.9
5 28| 53.9 32| 57.9 32 62. 36| 68.69 36| 75.1 40 81.9
16 37.8 20| 46.9 20 47.1] 24| 56.1) 28| 65.5 28| 66.7
6 32| 64.69 36| 69.2 36| 75. 40| 82.4 44 90.1 44 98.3
20 48.1] 24| 56.9 24 58.9 28] 67.3 32| 77.0 36| 86.9
7 36| 75.4 40 80.7] 40 87. 44 96.1 48 105.7 52| 114.7
24| 58.5 28| 67.6 32 77.1 32 78.3 36| 88.2 40 98.1
8 40 86.2 44 92.2 48| 100. 48] 109.9 52| 120.3 56| 131.7
28| 68.9 32| 78.2 36| 87.9 40 97.9 44 108.4 44 109.1
9 44 97.0 48 103.4 52| 113. 56| 123.6 60| 135.3 60| 144.2
32| 79.3 36| 88.9 40 98.9 44 108.7 44 110.4 44 110.4
10 48 107.94 52| 115.3 56| 125. 60| 137.4 60| 145.4 60| 147.2
36 90.4 40| 99.2 44 109.7 44 110.4 44 110.4 44 110.4
11 52| 118.4 56| 126.9 60 138. 60| 145.4 60| 147.7 60| 149.1
40 100.4 44 110.4 44 110.4 44 110.4 44 110.4 44 110.4
12 56 129.3 60| 1384 60 145. 60| 148.4 60| 149.9 60| 150.6
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Characteristic Capacity 1 [JC24] - CNA4.0x50 Table 83
4-Row Nailing: Header (Slope = 0)
No of SDD Width of timber = length of SDD @7.5mm dowels [mm]
93 113 133 153 173
Ny P [kN] Ny R [kN] Ny R [kN] Ny R [kN] Ny R [kN]
20 13.4 20 14.4 24 17.7] 24 18.9 28 21.3
3 36| 21.3 36 23.9 40| 26 40 28.8 44| 30.2
24| 19.7] 28 23.§ 28] 25.2 32 29.§ 32 29.§
4 40| 28.9 44 31.5 44| 34.7 48 38.6 48] 41.1
28 26.9 32 31.1 36 36 36| 38.9 40| 41.7
5 44 35.5 48 39.5 52 43.7] 52| 47.9 56 52.1
36 36.3 36 39 40 44.6 44 50.5 48| 54.4
6 52 42.9 52 47.2 56 52.4 60| 58 64 62.4
40 43.8 44 49.5 44 53.4 48 60 52 64.3
7 56| 50.2 60 55.2 60 61 64 67.9 68 73
44 51.4 48] 57.7 52 64.7 56| 72 56 74.4
8 60 57.4 64 63.2 68 69.9 72| 77.2 72 83.3
48 59.1 52 66| 56 73.9 60 81.7 64 87.4
9 64 64.6 68 71.1 72 78.7 76| 86.9 80 93.9
52 66.8 56 74.3 60 82.9 64 91.5 68 97.7
10 68| 71.7 72 79 76 87.9 80| 96.6 84 104.4
56| 74.9 60| 82.9 64| 91.7] 68 101.3 72| 108.1
11 72 78.9 76 86.9 80 96.2 84 106.2 88 114.7
60| 82.2 64 90.9 68 100.7 72) 111.2 76 118.5
12 76| 86.1 80| 94.8 84 105 88| 115.9 92 125.1
Characteristic C-a‘pacity 1, C24] - CNA4.0x60 Table 84
4-Row Nailing: Header (Slope = 0)
No of SDD Width of timber = length of SDD @7.5mm dowels [mm]
93 113 133 153 173
Ny R [kN] Ny R [kN] Ny R [kN] Ny R [kN] Ny R [kN]
20 14.7 20 15.7 20 16.7] 20 17.9 20 17.9
3 32 21.4 32| 23.4 36} 25.7] 36| 28.9 36| 30.2
20 18.9 24 22.9 24 24.4 28 29 28 29
4 36| 28.9 40| 31.1 40| 34.9 44 38.9 44 41.6
24| 25.9 28| 30.6 28] 32.9 32 38.2 36| 41.9
5 40| 35.6 44 39.5 44| 43.3 48 48.2 52 51.9
28 33.4 32 38.9 36 44.9 36| 47.8 40| 51.9
6 44| 42.8 48] 47.4 52 52.4 52| 57.7 56 62.§
32 41.3 36 47.2 40| 53.4 44 60.9 44 61.9
7 48| 50 52 55.3 56 61.2 60 67.9 60 72.8
36 49.2 40 55.7 44 62.8 48 70.4 52 75.9
8 52 57.2 56 63.2 60 70 64 77.3 68 83.2
40| 57.2 44 64.3 48] 72.1 52| 80.4 56| 86|
9 56| 64.5 60 71.1 64 78.7 68| 87 72 93.9
44 65.2 48] 72.9 52 81.4 56| 90.4 60 96.9
10 60| 71.7] 64 79 68 87.5 72| 96.6 76 104.4
48 73.2 52 81.5 56 90.7 60 100.4 64 107.2
11 64 78.9 68 86.9 72 96.2 76| 106.3 80 114.9
52j 81.1 56| 90| 60) 99.9 64 110.4 68| 117.9
12 68| 86.1 72 94.§ 76 105 80| 115.9 84 125.2
Characteristic Capacity 1 [JC24] - CSA5.0x50 Table 85
4-Row Nailing: Header (Slope = 0)
No of SDD Width of timber = length of SDD @7.5mm dowels [mm]
93 113 133 153 173
Ny P [kN] Ny R [kN] Ny R [kN] Ny i [kN] Ny R [kN]
20| 21.95 20| 22.9 20| 24.3 20 25.5 20| 25.9
3 20| 21.5 20 22.9 20 24.3 24 29 24 30.§
20 25.8 20 27.3 20 28.9 20 30.5 20 30.9
4 24 28.7 24 31.1 24 33.2 28| 38.6 28 40.9
20 29.9 20 31.§ 20 33.8 20 35.8 20 35.§
5 28 35.9 28 39.3 28 42.3 32 48.2 32 50.9
20 34.2 20 36.6 20 39.1 20 41.5 20 41.9
6 28| 42| 32 47.4 32 51.5 36| 57.9 36 61.3
20| 38.9 20| 41.9 20| 44.5 24 52| 24 52.1
7 32 49.9 36| 55.2 36 60.7 40 67.6 40| 71.9
20 43.9 24 50.9 24 54.3 28 62.9 28 62.8
8 36| 57.4 40 62.7 40 69.8 44 77.3 44 82.4
24 52.3 24 55.§ 28 64.2 32 73 32 73.9
9 40| 64.4 40| 70.§ 44| 78.7 48 86.9 48| 93
24 56.8 28 65.2 32 74.1 36| 83.4 36 84.4
10 40| 71.3 44 79 48] 87.5 52| 96.9 52 103.6
28 65.7 32 74.9 36 84 40 93.9 40| 95.2
11 44 78.9 48] 86.9 52 96.1] 56| 106 56 114.2
32 74.9 36 83.9 40| 93.9 44 104.3 44 105.9
12 48| 86 52 94.4 56 104.9 60| 115.5 60 124.7
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Characteristic Capacity 1 JC24] - CNA4.0x50 Table 86
2-Row Nailing: Header (Slope =0)
No of SDD Width of timber = length of SDD @7.5mm dowels [mm]
93 113 133 153 173
ny | KI[kN] Ny P [kN] Ny R [kN] Ny R [kN] Ny R [kN]
18] 16.1) 18 17| 20| 19.§ 22| 22.7 22 22.§
3 26| 21.3 26 23.9 28| 26.2 30| 29 30| 30.7
22 23.3 24 26.9 26| 29.9 28| 33.5 28 34
4 30| 28.7 32 31.5 34 34.9 36 38.5 36 41.5
26| 30.9 28] 34.6 30) 38.9 32| 42.9 34 45.§
5 34 35.9 36 39.5 38| 43.7 40 48.3 42 52.2
30| 38.7 32 43| 34 47.9 36| 52.5 38| 55.8
6 38| 43| 40| 47 .4 42| 52.9 44 57.9 46| 62.4
34 46.6 36 51.4 38 56.7 42| 64 44| 67.9
7 42 50.1 44 55.3 46 61.2 50 67.4 52 73
36 53.1 40 59.9 42 65.9 46 73.7 48 78.2
8 44| 57.3 48] 63.2 50| 70 54 77.3 56| 83.9
40| 61.1 42 67.1 46| 75.1 50| 83.5 50 86.7
9 48] 64.6 50 71.1 54 78.7 58| 86.9 58 93.1
44 69 46 75.6 50) 84.2 50 90.4 50) 93.1
10 52 71.7 54 79 58 87.5 58 95.6 58 100.4
46| 75.7 50 84.1| 50| 90.6 50| 97 50| 99.3
11 54 78.9 58 86.9 58] 95.4 58] 103.7 58] 107.4
50 83.6 50 90.1| 50| 96.8 50| 103.3 50 105
12 58 86.1] 58] 94.3 58| 102.5 58] 110.2 58 113.9
Characteristic Capacity 1 JC24] - CNA4.0x60 Table 87
2-Row Nailing: Header (Slope = 0)
No of SDD Width of timber = length of SDD @7.5mm dowels [mm]
93 113 133 153 173
Ny R [kN] Ny R [kN] Ny R [kN] Ny R [kN] Ny R [kN]
14 14.2 16 16.9 18 19.8 18 20.8 20 23.1
3 22| 21.2 24 23.7 26| 26 26| 28.9 28| 31.3
18 21.9 20 24.9 22 28.5 24 32.2 24 32.9
4 26 28.9 28] 31.6 30| 35 32 38.4 32 41.2
22 29.5 24 33.4 26| 37.6 28 42 30| 44.9
5 30| 35.8 32 39.9 34 43.7 36| 48.3 38| 52.2
26 37.7 28 42.1) 30 46.9 32| 51.9 34 55.3
6 34 43 36 47.4 38| 52.5 40 57.9 42 62.5
28 44.2 32 50.9 34 56.3 36 62] 38 65.§
7 36 50) 40 55.2 42 61.2 44 67.4 46 72.9
32| 52.6 34 58] 38| 65.8 40| 72.1 42| 76.4
8 40| 57.4 42 63.2 46| 69.9 48] 77.3 50| 83.3
36 60.9 38| 66.9 40 73.5 44 82.2 48] 89.1
9 44 64.5 46 71.1 48 78.9 52| 86.9 56 93.§
38| 67.6 42] 75.7 44] 83 48| 92.3 50| 97.6
10 46| 71.7 50| 79| 52| 87.4 56| 96.6 58] 104.1)
40| 74.3 44| 82.9 48| 92.4 50| 100.7 50 103.9
11 48] 78.8 52 86.9 56| 96.2 58] 105.9 58 112
44 82.4 48 91.7 50) 100.2 50 107.1 50 109.6
12 52 86.1] 56} 94.8 58| 104.4 58 113.94 58 118.9
Characteristic C‘a}pacity 1,RC24] - CSA5.0x50 Table 88
2-Row Nailing: Header (Slope = 0)
No of SDD Width of timber = length of SDD @7.5mm dowels [mm]
93 113 133 153 173
Ny R [kN] Ny R [kN] Ny R [kN] Ny R [kN] Ny R [kN]
10 15.1 10] 15.8 10 16.7 10 17.4 10 17.4
3 14| 20.5 16} 23.7 16| 25.3 18] 28.9 18] 30.1
10] 18.3 10j 19.5 12 23.4 14 27.5 14 27.5
4 18 28.7 18 30.7 20 34.7 22| 38.6 22 40.7]
12 24.9 14 28.8 16 33.3 18 38 18 38.1
5 20| 35.4 22 39.4 24 43.7] 26| 48.1) 26| 51.4
16 33.7 16 35.4 18 40.3 20| 45.3 22 48.9
6 24 42.9 24| 46.7 26| 51.8 28| 57.3 30 62|
18 40 20 45.1) 22 50.4 24 55.8 26 59.7
7 26| 50.2 28 55.3 30 61.1| 32| 67.4 34 72.7
20 46.3 22 51.6 26| 60.5 28] 66.3 30| 70.4
8 28 57| 30 62.7 34 69.8 36 77.2 38 83.2
24| 55.7 26 61.4 28| 67.2 32| 76.7 34 81.1
9 32| 64.4 34 71.1 36| 78.4 40| 86.9 42| 93.8
26 61.9 28 67.7] 32 77.2 36| 87 38| 91.7
10 34 71.7 36| 78.7 40| 87.95 44 96.3 46| 104.3
28 68| 32 77.4 36| 87.2 38| 93.6 42| 102.2
11 36 78.9 40 86.9 44 95.8 46 105.9 50 114.9
32| 77.4 34 83.6 38| 93.4 42| 103.9 46| 112.7
12 40| 85.9 42 94.6 46| 104.9 50| 115.9 54 125.2
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Characteristic Capacity 1 JCLT] - CNA4.0x50 Table 89
4-Row Nailing: Column (Slope =0)
No of SDD Width of timber = length of SDD @7.5mm dowels [mm]
93 113 133 153 173
ny | KI[kN] Ny P [kN] Ny R [kN] Ny R [kN] Ny R [kN]
8 9.3 8 10.2 12 13.5 12| 14.1 16 17.1
3 24| 20.9 24 22.1) 28| 26.2 28| 28| 32| 30.6
12 15.§ 16 19.7 16 21.3 20| 25.9 20 25.9
4 28] 28| 32 31.5 32| 34.9 36| 38.5 36 41.5
16 22.8 20 27.7 20| 29.8 24 35.3 24 35.3
5 32 35.3 36 39.5 36| 43.2 40 48.3 40 51.3
20 30.6 24 36.2 24 38.9 28 45.2 32| 49.4
6 36| 42.7 40| 47 .4 40| 51.9 44 57.9 48] 62.3
24 38.6 28 44.9 28| 48.2 32| 55.2 36| 59.7
7 40 50) 44 55.3 44 60.7 48 67.4 52 73
28| 46.8 32j 53.6 36| 614 36 65.2 40 70.1
8 44| 57.3 48] 63.2 52| 69.6 52| 77.1 56| 83.9
32| 55.1 36 62.4 40| 70.4 40 75.2 44 80.6
9 48] 64.6 52 71 56| 78.4 56 86.7 60) 93.9
36| 63.4 40| 71.2 40| 76.4 44 85.2 44 86.7
10 52 71.7 56} 78.8 56| 87.2 60 96.3 60| 102.1
36| 68.9 40 76.8 44] 85.8 44] 91.4 44| 92.5
11 52| 78.6 56 86.7] 60| 96 60| 104.4 60 109.3
40| 76.8 44| 85.6 44 91.5 44 96.4 44| 96.9
12 56 85.9 60| 94.8 60| 103.5 60 111.7 60| 115.9
Characteristic Capacity 1 JCLT] - CNA4.0x60 Table 90
4-Row Nailing: Column (Slope = 0)
No of SDD Width of timber = length of SDD @7.5mm dowels [mm]
93 113 133 153 173
Ny R [kN] Ny R [kN] Ny R [kN] Ny R [kN] Ny R [kN]
8| 9.8 8 10.9 8 11.4 8 12.2 12 15
3 20| 19.7] 24 23.7 24 25.9 24 27 28| 31.3
8| 13.9 12] 17.8 12 19.3 16 23.8 16 23.8
4 24 27.1 28] 31.6 28| 34.1 32 38.4 32 41.2
12 21 16 25.9 16 27.9 20| 33.5 20 33.5
5 28| 34.8 32 39.9 32 42.9 36| 48.3 36| 51.2
16 28.8 20 34.6 20| 37.1 24 43.7 24 43.7
6 32| 42.5 36| 47.4 36| 51.8 40 57.9 40| 61.4
20| 37| 24 43.5 24 46.9 28| 53.9 32 58.9
7 36 50) 40 55.2 40 60.7 44 67.4 48 72.9
24 45.4 28 52.9 28| 56.2 32| 64.1 36| 69.4
8 40| 57.4 44| 62.9 44| 69.7] 48] 77.2 52| 83.2
28 54 28 57.§ 32 65.9 36| 74.4 40 80.1)
9 44 64.5 44 70.7 48 78.9 52| 86.9 56 93.§
28 58.9 32 66.9 36| 75.9 40| 84.7 44| 90.8
10 44| 71.3 48] 78.9 52| 87.4 56| 96.6 60 104.3
32| 67.9 36 76| 40| 85.2 44 94.9 44| 96.9
11 48] 78.8 52 86.9 56| 96.2 60 106.3 60| 113.5
36 76 40 85.1 44 94.9 44] 100.4 44 101.9
12 52 86.1] 56} 94.8 60| 104.9 60 114.9 60| 120.9
Characteristic (?@acity 1, CLT] - CSA5.0x50 Table 91
4-Row Nailing: Column (Slope = 0)
No of SDD Width of timber = length of SDD @7.5mm dowels [mm]
93 113 133 153 173
Ny R [kN] Ny R [kN] Ny R [kN] Ny R [kN] Ny R [kN]
8| 12.4 8 13.2 8 14 8 14.9 8| 14.§
3 16} 18.1 16} 23.7 16| 25.3 16| 26.5 16} 26.9
8 15.8 8| 16.9 8| 18.1] 8 18.8 8 18.8
4 16 26.6 16 28 20 34.7 20 36.9 20 37.9
8| 19.3 8 20.1 8 17.7 8 17.7 8| 17.7
5 20| 35.3 20| 37.4 24 43.7] 24 47.1) 24| 48.4
8| 20.1 8 20.1) 12 30.1) 12 28.1 12 28.1
6 24 42.9 24| 46.9 28| 50.6 28| 57.3 28 59.3
8| 20.1 12] 30.1| 12 30.1 16 40| 16 40|
7 24| 48.4 28 55.3 28| 59.3 32| 67.3 32| 70.1
12 30.1 16 39.9 16 37.7 20| 50.2 20 50.2
8 28 57| 32 62.3 32| 69) 36 77.2 36 80.§
16| 39 16 40.2 20| 46.9 24| 60.2 24| 60.2
9 32| 64.9 32 69.8 36| 78.4 40| 86.9 40| 91.5
16 40.2 20 50.2 24 59.2 28| 70.2 28 70.2
10 32| 70.3 36| 78.7 40| 87.95 44 96.3 44| 102.1
20 50.2 24 60| 28| 69.8 32| 80.2 32 80.2
11 36 78.9 40 86.9 44 95.8 48 105.2 48 112.7
24 58.4 28 69.9 28| 68.7 32| 76.3 36| 90.2
12 40| 86| 44| 93.9 44 103.7 48] 113.9 52| 123.3
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Characteristic Capacity 1 JCLT] - CNA4.0x50 Table 92
2-Row Nailing: Column (Slope = 0)
No of SDD Width of timber = length of SDD @7.5mm dowels [mm]
93 113 133 153 173
Ny R [kN] Ny R [kN] Ny R [kN] Ny R [kN] Ny R [kN]
10 12.5 12 15.4 12 16.3 14 19.4 14 19.4
3 18] 21.1 20| 23.7 20| 25.6 22| 28.9 22| 30.1
14 20.3 16 23.8 16 25.1 18 28.9 20| 31.7
4 22| 28.6 24 31.5 24 34.4 26| 38.3 28| 41.7
18 28.9 18 30.2 20| 34.3 22| 38.7 22 38.9
5 26 35.7 26 39 28| 43.3 30| 479 30| 49.9
20 34.7 22 39.1| 22 41.2 22| 43.3 22 43.3
6 28 42.9 30| 47.3 30| 50.8 30 53.7 30 54.7
22 40.9 22 43.2 22 45.4 22| 47.2 22 47.2
7 30| 49.4 30 52.6 30 55.7 30| 58.5 30| 59.1
22 44.7 22 46.9 22 48.69 22| 48.3 22 48.3
8 30 54| 30 57| 30| 60.1 30 62.§ 30 63|
22 47.8 22 48.6 22 45.1) 22| 45.1) 22 45.1
9 30| 58] 30 61.1| 30 63.9 30| 66| 30| 66|
22 45.3 22 48.8 22 48.8 22| 48.8 22 48.8
10 30 61.§ 30 64.6 30 66.4 30 65.2 30 65.2
22 48.8 22 48.8 20| 44.3 20| 44.3 20 44.3
11 30 64.9 30| 66.5 28| 60.7 28| 60.7] 28 60.7]
22 48.8 22 48.8 22 48.8 22| 48.8 22 48.8
12 30 66.5 30| 66.5 30 66.9 30 66.5 30 66.5
Characteristic Capacity 1 JCLT] - CNA4.0x60 Table 93
2-Row Nailing: Column (Slope =0)
No of SDD Width of timber = length of SDD @7.5mm dowels [mm]
93 113 133 153 173
Ny R [kN] Ny R [kN] Ny R [kN] Ny R [kN] Ny R [kN]
8 11.9 10j 14.4 10 15.3 12| 18.9 12] 18.9
3 16 20.9 18 23.7 18 25.9 20| 28.9 20| 30.2
12 19.4 12] 20.6 14 24.4 16 28.4 16 28.4
4 20| 28.7 20| 30.7 22| 34.6 24 38.6 24| 40.4
14 25.9 16 29.6 18 34 20| 38.5 22 41.8
5 22| 35.3 24| 39.3 26| 43.7 28| 48.3 30 52|
18 34.3 20 38.9 22 43.7 22| 45.8 22 45.9
6 26| 43| 28 47.4 30 52.9 30| 56.7 30| 58.9
20 40.6 22 45.9 22 47.8 22| 49.7 22 49.7
7 28 49.9 30 55 30 58.7 30 61.§ 30 62.§
22| 46.9 22j 49.2 22j 51.1 22| 52j 22 52
8 30 56.5 30| 60.1 30| 63.3 30 66.1] 30 66.6
22 50.1 22 51.8 22 50.7 22| 45.1) 22 45.1
9 30| 61 30| 64.2 30 67.2 30 69.5 30 69.6
22 52| 22 52| 22 52 22| 52 22 52
10 30 64.§ 30 67.7 30| 70.1 30 70.9 30 70.9
22 51.8 22 52| 22 52 22| 52 22 52
11 30| 68.1 30 70.3 30 70.9 30| 62.3 30| 62.3
22 52| 22 52| 22 52 22| 52 22 52
12 30| 70.4 30| 70.2 30 68.7] 30| 68.7 30 68.7
Characteristic Capacity 1 JCLT] - CSA5.0x50 Table 94
2-Row Nailing: Column (Slope = 0)
No of SDD Width of timber = length of SDD @7.5mm dowels [mm]
93 113 133 153 173
Ny R [kN] Ny R [kN] Ny R [kN] Ny R [kN] Ny P [kN]
4 9 4 9.6 4] 10] 6 13.5 6 13.5
3 10 18.§ 12 23] 12 23.9 14 28.3 14 28.9
6 14.3 6 14.9 8 19.1] 10 23.3 10 23.3
4 14| 28.3 14| 29.5 16| 34.1 18] 38.6 18] 39.7
8| 19.7 10 24.2 12 28.9 12 29.4 14 33.6
5 16 34.6 18 39.1 20| 43.7 20| 45.8 22| 50.5
10 25 12 29.8 14 34.7 16 39.5 18 43.9
6 18 40.7 20| 45.7] 22| 50.9 24 56.2 26| 61.1
14 34.7 16 39.6 18 44.7 20| 49.7 22 54.2
7 22| 49.9 24 55.1] 26| 60.8 28| 66.5 30 71.9
16 40 18] 45| 22 54.7 22| 55.1 22 55.1
8 24| 56.2 26 61.7] 30 69.7] 30| 73 30| 73.9
20 49.8 22 55| 22 55.2 22| 54.9 22 54.9
9 28 64.2 30 71 30| 73.4 30 74.9 30 74.7
22 55.1 22 55.1| 22 54.1| 22| 52.8 22 52.8
10 30| 71.4 30 73.6 30 74.7 30| 75.3 30| 75.3
22 55 22 55.2 22 55.2 22| 55.2 22 55.2
11 30| 73.7 30| 74.8 30 75.3 30| 75.1 30| 75.1
22 55.2 22 55.2 22 55.2 22| 55.2 22 55.2
12 30 74.9 30| 75.3 30) 74.9 30 73.7 30 73.7
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Characteristic Capacity] Table

Fasteners Tension - C24/CLT [kN 95

Model Height ) - ]
Header Joist SDD | Width of timber = length of SD

CNA4.0x5(0 @7.5mm @7.5mm dowels [mm]

BTALU 120 120 20 (9) 8.82

3
BTALU 160 160 28 (13) 4 12.74
BTALU 200 200 36 (17) 5 16.66
BTALU 240 240 44 (21) 6 20.58

7

8

9

BTALU 280 280 52 (25) 24.5

BTALU32) 320 60 (29) 28.42
BTALU 360 360 68 (33) 32.34
BTALU 400 400 76 (37) 10 36.26
BTALU 440 440 84 (41) 11 40.18
BTALU 480 480 92 (45) 12 44.1
BTALU520) 520 | 100 (49) 12 48.02
BTALUS6() 560 | 108 (53) 12 51.94
BTALU60) 600 | 116(57) 12 55.86
BTALU 1200 1200 | 236 (117) 28 114.66

(1) the number between () is the number of nails considered for calculation.

Characteristic Capacity] Table
Tension - C24/CLT [KN 96
Header Joist SDD | Width of timber = length of SD

CNA4.0x6( @7.5mm @7.5mm dowels [mm]
BTALU 120 120 20 (9) 3 11.07
BTALU 16¢ 160 28 (13) 4 15.99
BTALU 200 200 36 (17) 5 20.91
BTALU 240 240 44 (21) 6 25.83

7

8

9

Fasteners

Model Height

BTALU28) 280 | 52(25) 30.75

BTALU32) 320 60 (29) 35.67
BTALU 360 360 68 (33) 40.59
BTALU 400 400 76 (37) 10 4551
BTALU 440 440 84 (41) 11 50.43
BTALU 480 480 92 (45) 12 55.35
BTALU520 520 | 100 (49) 12 60.27
BTALUS6() 560 | 108 (53) 12 62.61
BTALU60) 600 | 116 (57) 12 62.61
BTALU 1200 1200 | 236 (117) 28 143.91

(1) the number between () is the number of nails considered for calculation.

Characteristic Capacity] Table
Tension - C24/CLT[kN 97
Header Joist SDD | Width of timber = length of SD

CSA5.0x5( @7.5mm @7.5mm dowels [mm]

BTALU 120 120 20 (9) 3 15.65

BTALU 160 160 28 (13) 20.87

BTALU 200 200 36 (17) 26.09

Fasteners

Model Height

4

5
BTALU 240 240 44 (21) 6 31.31
BTALU 280 280 52 (25) 7 36.52
BTALU 320 320 60 (29) 8 41.74
BTALU 360 360 68 (33) 9 46.96
BTALU 400 400 76 (37) 10 52.18
BTALU 440 440 84 (41) 11 57.39
BTALU 480 480 92 (45) 12 62.61
BTALU520 520 | 100 (49) 12 62.61
BTALUS56() 560 | 108 (53) 12 62.61
BTALUG0) 600 | 116(57) 12 62.61
BTALU 1200 1200 | 236 (117) 28 146.09

(1) the number between () is the number of nails considered for calculation.



Paged0 of 1430f European Technical Assessmant ETA-07/0245 issued 0r202501-15

D5 BTCx
Alternative names
Previous
Model
Branch 36| Branch 40[ Branch 46| Branch 47 name
(UK) (France) | (Denmark)|(Germany
BTCx BTCx
Figure D5-1: Dimension drawing of concealed joist hangers
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Table D5-1: Size specification

No of Holes
A Al A2 A3 B C t
Model
[mm] | [mm] | [mm] | [mm] | [mm] | [mm] | [MM] |@14mm | @13mm
Anchor Dowel
BTC120 120 128 96 3 2 3
BTC160 160 80 128 96 3 3 4
BTC200 200 120 128 96 3 3 5
BTC240 240 160 128 96 3 3 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 2 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 D5-2: Material specification
Materlal Material Grades Co_gtlng
thickness Specification
3 S250 GD 2275
stainless steel
3 (as described)

For installation for fire justification, see clauBé
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Table D5-3: Characteristic capacitiesRikand Rz«

The tables are based on a slope of 0°
For other configurations the following modification are necessary:

b= 0° 15° 30° 45°
factor 1 0.95 0.9 0.85
only for less as 7 SD, for 7 or more SD no reducing is necessary

Characteristic capacity:Rand R [kN]

Characteristic Capacity R& R,  [KN] for b
Number of S b = min width [mm] of timber and length of dowe
80 100 120 140 160 180
3 11.5 12.7 14.2 15.8 17.2
4 18.5 20.4 22.8 25.3 27.2
5 26.7 29.4 32.7 36.4 40.3
6 358 | 394 | 438 | 486 | 53.8 | 54.3
7

8

9

456 | 501 | 55.6 | 61.7 | 683 | 69.4
560 | 614 | 681 | 755 | 834 | 855
668 | 731 [ 80.9 | 89.6 | 99.0 | 102.2

10 779 | 851 | 940 | 104.1 | 114.8 | 1195
11 89.1 | 97.2 | 107.3 | 118.7 | 130.9 | 133.3
12 100.5 [ 109.5| 120.7 | 133.4 | 147.0 | 147.0

SD = Steel Dowel
The topmost steel dowel in the cut out hole shall not be consideredfor R

For using steel dowels with a length of 60mm the values for steel dowel with 80mm may be multiplied
by 0,95

The necessary capacity of the bolts should be calculated as:

2 Fl,d
Rbolt,lat,d

n
For the upper bolts additional:

F,, %144
Rbolt,ax,d 2 =

d
With:
Ruoltlat.d design capacity of one anchor bolt for shear load, but max. 14,0 kN
Rbolt,ax,d design capacity of one anchor bolt for tension load
d height of the BTG10mm [mm]
n number of anchor bolts
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Table D5-4: Characteristic capacities Rk
It is assumed that the force iE action at the top of the BTC. For a forcanith a lower distance to the middle of

the BTC, the same capacities may be to use

R P — without screws - [C24] |
Rs « [KN] for b =

Type SD | Bolts |b/h[mm]| 60 | 80 | 100 | 120 | 140 160 | 180
BTC120 3 2 ... 1160 2.6 2.9 35 4.0 4.5 5.2 5.3
BTC160 4 4 ... 1200 3.2 3.9 4.4 5.0 5.9 6.5 7.0
BTC200 5 4 ... 1240 4.0 4.9 55 6.3 7.2 7.8 8.8
BTC240 6 4 ... 1280 4.8 5.7 6.6 7.5 8.4 9.1 10.4
BTC280 7 6 ... 1320 5.6 6.5 7.6 8.7 9.6 10.4 11.9
BTC320 8 6 ... 1 360 6.4 7.3 8.6 9.7 10.8 11.8 13.4
BTC360 9 6 ... 1400 7.2 8.1 9.5 10.8 12.0 13.2 14.9
BTC400 10 8 ... 1440 8.0 8.9 10.5 11.9 13.2 14.7 16.4
BTC440 11 8 ... 1480 8.8 9.7 114 13.0 14.4 16.1 17.8
BTC480 12 8 ... 1520 9.6 10.6 12.4 14.1 15.6 17.6 19.3
BTC520 12 8 .../560 | 10.4 114 13.3 15.1 16.8 19.1 20.8
BTC560 12 8 .../600| 11.2 12.3 14.3 16.2 18.0 20.5 22.3
BTC600 12 8 ../1640 | 12.0 13.2 15.2 17.3 19.2 22.0 23.8

SD = steel dowel

Table D5-5: Characteristic capacities R.k with screws for reinforcement
It is assumed that the force B in action at the top of the BTC. For a forcevith a lower distance to the middle
of the BTC, the same capacities may be to use

i Joist Mi with screws?* - [C24] |
Quantity oist Min| Roy [KN] for b =

Type SD Bolts [b/h [mm]| 60 80 100 120 140 160 180
BTC120 3 2 ...1160| 2.6 2.9 4.4 5.3 5.3 5.3 5.3
BTC160 4 4 ...[200| 3.2 4.3 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 | 141 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 9.7 121 | 16.1 19.3 19.3 19.3
BTC480 12 8 .../1520 | 9.6 10.6 | 128 | 17.1 21.1 21.1 21.1
BTC520 12 8 .../560| 104 | 114 | 133 | 17.1 22.9 22.9 22.9
BTC560 12 8 .../600| 11.2 123 | 143 | 17.6 24.6 24.6 24.6
BTC600 12 8 ../640| 12.0 | 13.2 | 152 | 18.8 24.6 26.4 26.4

* See clause C.2
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Reinforcement with screws

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

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

i

number of screws =
number of steel dowel

The connectiof the boltsto the concrete must be check:
The boltgroup must be able to resist the min :
Fs.a [KN]

My rad = F3aX 40mm [KNmm]

MX,F3,d = F3d X (A/2) [kNmm] s

with A = the height of the BTC [mm]

Table D5-6: Characteristic capacities .k

Number of R4,k ml(r)lfno Y %
bolts kN f— N
[kN] dowels P e —% I:4
2 6.7/kmod| 3 AT T 5 >
[ ]
4 13.4/kmod|__3 = =
6 20.1kmod 5 2
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,, %144
. . 2 '
It should bechecked, that the capaciby bolt |S:Rbo|t,ax,d —n

b

Where:

Ruolt.ax.d the axial design capacity of each anchor bolts / bolts
Np the number of anchor bolts / bolts

Fad the design load in direction of the joist

For combination it should be checked:

o] 2 o ~2 o 2
akF.., 0 akF,0 aF,,0
x '8+€P'8+a°'8¢1
é‘ﬁalorzd - éﬁ:\)&d - ?ta,d -
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The anchoboltsshould be checked separately for the combination ogload

Table D5-7 Characteristic capacities Rixand Rox1 BTC with SSH screws

Fasteners Characteristic Capacity - [C24]
Model Header Joist R2,k
R1,k Width of timber = length of dowels [mm]

Qty Type Qty Type 60 80 100 120 140 160
BTC120 2 SSH12,0x6( 3 STD12 10.1 10.1 10.1 10.1 10.1 10.1 10.1
BTC160 4 SSH12,0x6( 4 STD120 20.1 18.1 18.3 18.7 19.0 19.4 19.6
BTC200 4 SSH12,0x6( 5 STD12f 20.1 | 19.6 | 19.8 20 20.1 20.1 20.1
BTC240 4 SSH12,0x6( 6 STD120 20.1 20.1 20.1 20.1 20.1 20.1 20.1
BTC280 6 SSH12,0x6( 7 STD12] 30.2 | 30.2 | 30.2 30.2 30.2 30.2 30.2
BTC320 6 SSH12,0x6( 8 STD12f 30.2 | 30.2 | 30.2 30.2 30.2 30.2 30.2
BTC360 6 SSH12,0x6( 9 STD12 30.2 | 30.2 | 30.2 30.2 30.2 30.2 30.2
BTC400 8 SSH12,0x6( 10 STD12 40.2 40.2 40.2 40.2 40.2 40.2 40.2
BTC440 8 SSH12,0x60 11 STD12 40.2 | 40.2 | 40.2 40.2 40.2 40.2 40.2
BTC480 8 SSH12,0x6( 12 STD12 40.2 40.2 40.2 40.2 40.2 40.2 40.2
BTC520 8 SSH12,0x60 12 STD12 40.2 | 40.2 | 40.2 40.2 40.2 40.2 40.2
BTC560 8 SSH12,0x6( 12 STD12 40.2 40.2 40.2 40.2 40.2 40.2 40.2
BTC600 8 SSH12,0x60 12 STD12 40.2 | 40.2 | 40.2 40.2 40.2 40.2 40.2

Table D5-8 Characteristic capacities Rz i BTC with SSH screws

Fasteners Characteristic Capacity - [C24]
Header Joist R3,k
Model
Length of Dowels [mm]

Qty Type Qty Type 60 80 100 120 140 160 180 200
BTC120 2 SSH12,0x60 3 STD12 1.8 2.4 3 3.6 4.2 4.9 5.5 6.2
BTC160 4 SSH12,0x6¢ 4 STD12 2.5 3.2 3.9 4.7 5.5 6.3 7.1 7.9
BTC200 4 SSH12,0x6¢ 5 STD12 3 3.8 4.7 5.7 6.6 7.6 8.6 9.5
BTC240 4 SSH12,0x6¢ 6 STD12 3.3 4.3 5.3 6.4 7.6 8.7 9.8 11.0
BTC280 6 SSH12,0x6¢ 7 STD12 4.1 5.2 6.4 7.7 8.9 10.2 115 12.8
BTC320 6 SSH12,0x6¢ 8 STD12 4.7 5.9 7.2 8.7 10.1 11.5 13 14.4
BTC360 6 SSH12,0x6¢ 9 STD12 4.9 6.3 7.8 9.4 11 12.6 14.2 15.8
BTC400 8 SSH12,0x6¢ 10 STD12 5.7 7.3 8.9 10.6 12.3 14.1 15.9 17.6
BTC440 8 SSH12,0X6¢ 11 STD12 6.3 8 9.7 11.6 13.5 15.4 17.3 19.3
BTC480 8 SSH12,0x6¢ 12 STD12 6.6 8.4 10.3 12.4 14.4 16.5 18.6 20.7
BTC520 8 SSH12,0x6¢ 12 STD12 6.8 8.8 10.9 13.1 15.4 17.6 19.9 22.1
BTC560 8 SSH12,0x6¢ 12 STD12] 7.1 9.3 11.5 13.9 16.3 18.7 21.1 23.6
BTC600 8 SSH12,0x6¢ 12 STD12 7.4 9.7 12.1 14.6 17.2 19.8 22.4 25
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Table D5-9 Characteristic capacities R4kl BTC with SSH screws

Fasteners : Characteristig

Model Header Joist Capacity - [C21
Qty Type Qy [ Type F

BTC120 2 SSH12.0x6( 3 STD12, 6.3/kmod
BTC160 4 SSH12.0x6( 4 STD12] 10/kmod
BTC200 4 SSH12.0x6( 5 STD12] 12.6/kmod
BTC240 4 SSH12.0x6( 6 STD12| 12.6/kmod
BTC280 6 SSH12.0x6( 7 STD12] 17.6/kmod
BTC320 6 SSH12.0x6( 8 STD12| 20.2/kmod
BTC360 6 SSH12.0x6( 9 STD12| 20.2/kmod
BTC400 8 SSH12.0x6( 10 STD12| 25.2/kmod
BTC440 8 SSH12.0x6( 11 STD12| 27.8/kmod
BTC480 8 SSH12.0x6( 12 STD12 27.8/kmod
BTC520 8 SSH12.0x6( 12 STD12] 27.8/kmod
BTC560 8 SSH12.0x6( 12 STD12| 27.8/kmod
BTC600 8 SSH12.0x6( 12 STD12] 27.8/kmod
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D6 CBH
Alternative names
Previous|
Model
Branch 36 (UK) Branch 40| Branch 46 | Branch 47 name
” (France) | (Denmark) |(Germany
CBH xxx/2.5
CBH xxx/3
xxx = size of CBH
Figure D6-1: Drawings
d
H
Table D6-1: Dimensions and number of fastener
Model W H D Thickness Skew Angle
[mm] [mm] [mm] [mm] |Degree | Direction
CBH105/2,5 40 105 100 2.5 90° ~
CBH105/3 40 105 103,5 3 90° ~
CBH150/2,5 60 150 113,5 2.5 90° ~
CBH150/3 60 150 117 3 90° ~
CBH180/2,5 60 180 113,5 2.5 90° ~
CBH180/3 60 180 117 3 90° ~
CBH220/2,5 60 220 113,5 2.5 90° ~
CBH220/3 60 220 117 3 90° ~
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Header fasteners Joist Fastener
Bolts
Model Nails or Anchors ©10.0 SD
Screws* Wood Dowels
Screws
CBH105/2,5 8 2x 28 3
CBH105/3 8 2 X @8 3
CBH150/2,5 14 2x 310 5
CBH150/3 14 2x @10 5
CBH180/2,5 16 2x @10 6
CBH180/3 16 2x @10 6
CBH220/2,5 22 2x @10 7
CBH220/3 22 2x @10 7

* According to ETA 04/0013 or according to EN14592

Washer for a wood/ rigid support connection.
The minimum dimension has to be used:
Bolt @10 + Washer M10 (Dext = 2017 @int = 11mm)
Bolt @8 + Washer M8 (Qdext =161 dint = 8,5mm) for CBH105
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Table D6-2: Material specification

Materlal Material Grades Coating Specification
thickness
2.5 S250 GD Z275 or ZM310
2.5 stainless steel (as described)

For installation for fire justification, see claulé

Table D6-3:Characteristic capacitiesR1k[kN] timber to timber:
Characteristic value [kN] of a CBH concealed Joist hangers for connections between timber header beam
and timber supported joidleader fastener: CNA4,0x60.

Characteristic Capacity 1 [YC24] - CBH: Timber header & Timber Supported Joist

Model Header fastener: CNA4.0x60
Width of timber = length of dowels [mm]

60 | 80 [ 100] 120] 140 160| 60 | 80 | 100] 120 140 160] 60 | 80 | 100] 120 140 160

Slope b =0° b =5° b =10°

CBH150 18 18.4 20.7 22.4 24 244 17.§ 184 203 22 238 23§ 175 181 20.0 21.4 23.4 235

CBH180 25 264 29.9 321 32 32.9 247 26.) 29.1 31.9 324 324 243 254 285 31 32.1 32.1

CBH220 32.9 342 379 41.1 42.8 42§ 322 33.7 37.3 404 424 424 31.8 332 36.4 39.7 42 420

Characteristic Capacity 1 fC24] - CBH: Timber header & Timber Supported Joist

Model Header fastener: CNA4.0x60
Width of timber = length of dowels [mm]

60 | 80 | 100] 120] 140] 160] 60 | 80 | 100] 120] 140 | 160 60 | 80 | 100] 120 | 140 160

Slope b =15° b =20° b =25°

CBH150 17.3 179 19. 21.2 229 233 171 17. 193 208 224 23 169 174 19 204 22 22.7

CBH180 240 252 28 305 31.8§ 31.8 23.4 24.§ 27.§ 299 314 314 234 245 27| 29.3 31.1 31.1

CBH220 314 32.7 359 389 414 41 31 323 353 387 411 411 30.7 31.§ 348 37.§ 40.4 40.7

Characteristic Capacity 1 fC24] - CBH: Timber header & Timber Supported Joist

Model Header fastener: CNA4.0x60
Width of timber = length of dowels [mm]

60 | 80 | 100] 120] 140 160| 60 | 80 | 100| 120] 140 | 160 60 | 80 | 100] 120 | 140 160

Slope b =30° b =35° b =40°

CBH150 16.7 17.2 18.7 20.3 21.q 2295 16.4 17 184 198 21.2 22.3 16.§ 16.8 18.2 195 20.9 22.1

CBH180 231 24.1] 26. 28.8 30.§ 30.§ 22.8 23.9 26.4 284 3053 30.§ 227 23 259 28 30.1 30.3

CBH220 304 31.5 343 37 39.7 404 301 31.7 339 36§ 39.)] 40 30 31 334 36.) 38.71 39.8

Characteristic Capacity 1 JC24] -

Model CBH: Timber header & Timber
Width of timber = length of dowels [m

60 | 80 [ 100] 120] 140 160

Slope b =45°

CBH150 16.§ 16.7 18 19.3 20.4 21.9

CBH180 22.9 23.4 25. 27.4 29.7 30.1

CBH220 29.8 30.§ 33.3 357 38.3 39.9

Intermediary values can be determined by interpolation.

The capacities for & shall be modified in relation to one steel dowel less, mean e.g. for a CBH150 with 5 steel
dowel, the uplift capacity shall be reduced to:-1)3 5 = 0,80.
The topmost steel dowel in the cut out hole shall not be considered.
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Table D6-4:Characteristic capacitiesR1.k [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.

2. Max characteristic capacity [KN] of the steel part Fi stee

Model I:k,steel
CBH150 | 15.9
CBH180 | 23.3
CBH220 | 26.1

3. Design capacity of the CBH T Fq,can

Characteristic Capacity 1 )§C24] - CBH: Bolted to a steel, or reinforced concrete header & Timber Supported
Model Width of timber = length of dowels [mm]
60 | 80 [ 100] 120 140] 160 60 | 80 | 100] 120] 140 ] 160] 60 | 80 | 100] 120] 140 160
Slope b =0° b =5° b =10°
CBH150 12.4 13.2 15.4 17.7 19.§ 19.5 12.2 13 15.2 17.3 19.3 19.3 12| 12.7 14.9 16.9 19 19
CBH180 19.3 21.1 252 28.8§ 29.7 29.7 18.9 20.71 24.q4 28.1 29.2 29.2 18.§ 20.2 23.9 27.4 28.§ 28.8
CBH220 | 23.4 25.9 30.4 34.9 37.1 371 234 254 29.4 34 36.4 366 229 248 29 33 36 3
Characteristic Capacity 1 {C24] - CBH: Bolted to a steel, or reinforced concrete header & Timber Supported
Model Width of timber = length of dowels [mm]
60 | 80 [ 100] 120] 140] 160] 60 | 80 | 100] 120] 140] 160] 60 | 80 | 100] 120] 140] 160
Slope b =15° b =20° b =25°
CBH150 | 11.7 12.4 145 164 184 187 11§ 121 141 159 179 183 11.3 11.4 137 154 17.d 18
CBH180 | 18.9 19.7 23.d 26.4 28.3 28.9d 17.d 1994 22.d 254 27.4 27.d 174 188 22 25 27.3 27.3
CBH220 | 224 242 2872 321 353 353 22| 234 27.4 311 347 347 219 23 267 30.7 34 34.1
Characteristic Capacity ; |§C24] - CBH: Bolted to a steel, or reinforced concrete header & Timber Supported
Model Width of timber = length of dowels [mm]
60 | 80 [ 100] 120 140] 160 60 | 80 | 100] 120] 140 ] 160] 60 | 80 | 100] 120] 140 160
Slope b =30° b =35° b =40°
CBH150 11] 11.9 134 15 16.§ 17.7 10.§ 11.3 13 144 16.3 17.4 10.7 11.1] 12.7 14.2 15.9 17.1
CBH180 17] 18.3 214 243 26.8 26.§ 16.71 17.9 20.9 23.9 26.4 264 16.4 17.q 20.4 231 26/ 26
CBH220 211 22§ 26 29.4 33 33.5 20.7 22.)f 254 28.4 322 33 204 21.7 249 28 314 32.4
Characteristic Capacity 1 RC24] -
CBH: Bolted to a steel, or reinforce
Model concrete header & Timber Supporte
Joist
Width of timber = length of dowels [m|
60 | 80 | 100 120 140 160
Slope b =45°
CBH150 10.9 109 12.§ 139 15.§ 16.9
CBH180 16.2 17.3 20 22.4 25.4 25.7
CBH220 20.1) 21.3 24.4 27.4 30.§ 32.2
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k,dowels

[y

3k

mod

Table D6-5: Characteristic capacitiestimber to timber CBH105:

RLK [kN] Width of timber = length of steel dowels [mm]
45 50 60
CNA 4.0x40 8.9 8.9 9.2
CNA 4.0x50 9.6 9.6 9.9
min. of: 10.2 ; min. of: 10.3; min. of: 10.5;
CNA 4.0x60 11.2/kmod 11.2/kmod 11.2/kmod
min. of: 10.6 ; min. of: 10.6 ; min. of: 10.8;
CSA 5.0x35 11.2/kmod 11.2/kmod 11.2/kmod
min. of: 12; min. of: 12; min. of: 12.2;
CSA 5.0x40 11.2/kmod 11.2/kmod 11.2/kmod
min. of: 13.6 ; min. of: 13.7 ; min. of: 13.8 ;
CSA 5.0x50 11.2/kmod 11.2/kmod 11.2/kmod

Table D6-6: Characteristic capacitiestimber to timber CBH105:

R2.k [KN] Width of timber = length of steel dowels [mn

45 50 60
CNA 4.0x40 6.4 6.5 6.6
CNA 4.0x50 7.1 7.2 7.3
CNA 4.0x60 7.7 7.8 7.9
CSA 5.0x35 8.4 8.5 8.6
CSA 5.0x40 9.8 9.8 9.9

min. of: 11.5 ;[ min. of: 11.5;| min. of: 11.6

CSA 5.0x50 11.2/kmod 11.2/kmod 11.2/kmod

Table D6-7: Characteristic capacitiestimber to steel/concreteCBH105/2,5

Width of timber = length of ste¢
[kN] dowels [mm]
> 45mm
R1.k min. of: 13.6 ; 11.2/kmod
R2.k min. of: 11.5 ; 11.2/kmod

For sloped connection shall be use the followingdiacfor the values from Table E®to D67:

For different slopé

b=

0° 15°

30°

45°

factor

1 0,95

0,9

0,85

slope

HEE
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Table D6-8: Characteristic capacities [kKN] timber beam to timber post

Characteristic value of a CBH concealed beam hanger for connections between a timber header post and a timber
supported joist with CNA4.0x60 in theader.

Characteristic Capacity - R1,k [C24] - CBH: Timber header Post & Timber Supported Joist
Header fastener: CNA4.0x60
Width of timber = length of dowels [mm]
60 | 80 | 100 [ 120 ] 140 ] 160 | 60 | 80 | 1200 | 120 140 ] 160 | 60 | 80 [ 100 ] 120 | 140 [ 160
Slope b =0° b =5° b =10°
CBH150 169 | 18.2| 199 | 215| 221 | 221 | 16.7| 18.0| 19.6 | 21.2| 22.1| 22.1 | 164 | 17.7| 19.3| 209 | 22 22.0
CBH180 214 | 222 | 223 | 22.3| 22.3| 223 | 21.2| 22.1| 223 | 22.3| 22.3| 223 | 21 22.0| 223 | 22.3| 22.3| 22.3
CBH220 25.1| 251 | 251 | 251 | 25.1| 25.1| 25.1| 25.1| 251 | 251 | 251 | 251 | 25.1| 25.1| 25.1| 25.1| 25.1 | 25.1

Model

Characteristic Capacity - R1,k [C24] - CBH: Timber header & Timber Supported Joist
Header fastener: CNA4.0x60
Width of timber = length of dowels [mm]

100 [ 120 ] 140 ] 160 | 60 | 80 | 100 | 120 | 140 ] 160 | 60 | 80 [ 100 ] 120 | 140 [ 160
Slope b =15° b =20° b =25°
CBH150 162 174 | 189 205| 21.8| 21.8( 159 | 17 | 185 20.1| 21.6| 21.7| 157 | 16.7 | 182 19.7| 21.2 | 215
CBH180 20.7 | 21.7 | 22.3| 22.3| 223 | 223| 205( 21.5| 223 | 22.3| 22.3| 223 | 20.3| 21.2 | 222 | 22.3| 22.3| 22.3
CBH220 249 251 ] 251 251 | 25.1| 251 251 | 251 | 25.1| 251 | 251 | 25.1| 25.1| 251 | 251 | 25.1| 25.1| 25.1

Model

D
o
[o]
o

Characteristic Capacity - R1,k [C24] - CBH: Timber header & Timber Supported Joist
Header fastener: CNA4.0x60
Width of timber = length of dowels [mm]

60 | 80 | 100 ] 120 ] 140 ] 160 | 60 | 80 | 1200 | 120 140 ] 160 | 60 | 80 [ 100 ] 120 | 140 [ 160
Slope b =30° b =35° b =40°
CBH150 155| 165 178] 193 | 20.8| 21.2| 153 16.2| 175 19 205 21 151) 16 17.2 | 18.6 [ 20.1 | 20.8
CBH180 201 21 22 | 22.3| 223] 223] 199| 20.8| 21.8| 223 | 223 | 22.3| 19.7| 20.6 | 21.7 | 22.3| 22.3 | 22.3
CBH220 244 25 | 251 | 251 25.1| 25.1| 25.1| 25.1| 25.1| 251 | 251 | 251 | 25.1| 25.1 | 25.1 | 25.1| 25.1 | 25.1

Model

Characteristic Capacity - R1,k [C24] - CH
Timber header & Timber Supported Joig

Model Width of timber = length of dowels [mm]
60 | 80 | 100 [ 120 | 140 | 160

Slope b =45°

CBH150 150 158 17] 184 19.9 20.7

CBH180 19.4 204 215 223 223 223

CBH220 239 247 251 251 251 251
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Nail patterns beam to post

CBH105 CBH150 CBH180 CBH220
1 . . .
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° /el o e ® 7ol e
o [ e Ui o ('
.__.‘\ _) s 3 '._\\ O ) . . -
(@ * 2 ° T ™ ] N ¢
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(| ® o o i
1 ° 0 ?’ o~
e - o Uil O\
— o
e || o/
el

Table D6-9: Characteristic capacities timber beam to timber post CBH105

RLK [kN] Width of timber = length of steel dowels [mm]
40 60 80
CNA 4.0x40 8.5 9.1 9.8
min. of: 10.5;
CNA 4.0x50 9.2 9.7 11.2/kmod
9.7 min. of: 10.3; [ min. of: 11.1;
CNA 4.0x60 11.2/kmod 11.2/kmod
min. of: 10.8; | min. of: 11.3; [ min. of: 11.8;
CSA 5.0x35 11.2/kmod 11.2/kmod 11.2/kmod
min. of: 11.6; | min. of: 12.2; [ min. of: 12.7 ;
CSA 5.0x40 11.2/kmod 11.2/kmod 11.2/kmod
min. of: 13.1; | min. of: 13.7; [ min. of: 14.3;
CSA 5.0x50 11.2/kmod 11.2/kmod 11.2/kmod

Table D6-10: Characteristic capacities timber beam to timber post CBH105

R1k [KN] Width of timber = length of steel dowels [mm]

40 60 80
CNA 4.0x40 5.6 6 6.5
CNA 4.0x50 6.1 6.4 6.9
CNA 4.0x60 6.4 6.8 7.3
CSA 5.0x35 7.1 7.5 7.8
CSA 5.0x40 7.6 8 8.4
CSA 5.0x50 8.6 9 9.4

D7

EGCL
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Alternative names Previo
Model us
Branch 36 (UK Branch 40 Branch 46 Branch 47 name
(France) (Denmark) | (Germany
EGCL

Figure D7-1: Drawings
% 3 E%’ female part Eg 3 é%
9 U-part H2 [ ko,
RI©) _ o [ S
© @ © H1 )
H L) - N W \Q|
O] H3 © N

= -
© o5 (O @ S
IO, ©

male part

B

|
it S e

T-part
B
:

N 1t

“wligge|

The nailing pattern is the same on beam header or post, all the holes must be used with fasteners. The 90° holes on the
male part are for fixing the part before screwing the inclined fasteners.

Table D7-1: Dimensions and number of fasteners

H B H1 H2 H3 | ti=t2 Number of Holes
Model @4 Screws | @5 Screw
[mm] [mm] [mm] [mm] [mm] | [mm]
45° | 90° 90°
EGCL60 61 35 48 21 40 8 3+2 1 3
EGCL90 89 35 76 21 68 8 442 1 5
EGCL120 117 35 104 21 96 8 5+2 1 7

Table D7-2: Material specifications

Material

: Material Grades Coating Specification
thickness

Aluminium EN AW-6082 T6
8 According to EN755-2 -
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Characteristic capacities:
R1x 17 Downward

R:r ok

Ry = min(ny * Ryge g s 1y 7

)
1, number of fasteners in the header, 90° screwed in
n; number of fasteners in the joist, 45° screwed in

Ry.¢ » characteristic value of the load carrying capacity of a laterally loaded screw in single shear in a steel
to timber connection with a thick steel plate according to EN 1995-1-1 [N] or ETA 04/0013

R...r characteristic axial load carrying capacity of the inclined screw in the joist according to
EN 1995-1-1 [N], for the angle between the fibre of timber and the axis of the screw.

For the timber member on the joist and header side the load carrying capacity shall be determined
according to EN 1995-1-1.

The effective screw length shall be determined without the 8
screw channel inside the connector.

Raxi Uplift

L Rygep + 1y # Rige o
A, =min Ny top * Rosoan
V2
- for the full threaded screws parallel to the grain in the joist:
0,019 p L% xd~% N
. in
2.5 xcosie+ sine mm®

fh,aud,k =

f
R:Rm{ = 2.{] * JM}-_’;{ * fh,mk * d + 0.25 * Rﬂ.:r,mk

- for the full threaded inclined screws in the joist:

0,019 g 2*+d™%* N
: : in
2,5+ cosie + sin’e mm?

fh,aud,mk =

f
R:m;mk =10« \le * M}'_.k *fh,aud,mk *d

R, »x characteristic axial load carrying capacity of the inclined screw in the header according to
EN 1995-1-1 [N], for the angle between the fiber of timber and the axis of the screw.

nxy: defined in chapter ALateralod
Rsx 7 Lateral

Depending on the use of additional reinforcement screws, higher lateral load resistances can be achieved.
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For the joist timber member

without reinforcement screws with reinforcement screws

RSE?’F‘I'.'S k
(Rt o0k * 1.3)

R! timber.j.k

R s RSEE’E"I'.'S k
3 | — Min

Ay = min mnx[
3. timber Ik

r
1k (remaining part)

R _ m;n{njmp * Riae end i +m;n[nj11'pbs * Miae end e
screwes k. — PE L

Ny top * gt side je Myt webe * Rigr side i

NH,top Ny top

Header Joist
top -B
. ! L
A
\_’/
P
Q{‘Q B
7
\
webs \Q/
©
] - Ny = SCrews on Ny = screws on
o side grain in Qr)d grain in
\ |\Q/) / header joist
Table D15-3: Effective number of activated screws for lateral resistance
EGCL 60 EGCL 90 ECGL 120
top webs top webs top | webs
n;(Joist, T-part 2 2 2 3 2 4
n, (header; T/U-part 2 15 2 2 2 3

Riqe =142 & Characteristic value of the load carrying capacity of a laterally loaded screw in single shear in a

steel to timber connection with a thick steel plate according to EN 1995-1-1 [N] or ETA 04/0013

Ry.: enai Characteristic value of the load carrying capacity of a laterally loaded screw in single shear in a
steel to timber connection with a thick steel plate according to EN 1995-1-1 [N]

Where: i endar =

Timber failure:

Ra rmper 1 Characteristic value of the load carrying capacity using the model of a notched support

according to EN 1995-1-1, 6.5.2 [N]

T e M

S - i z
Lo+ 008" E+EIN°E mm
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For the joist timber member without reinforcement screws, the reduction factor kv shall be

determined with:

x = the distance is the length of the screw projected on the horizontal axis

For the joist timber member with reinforcement screws, the reduction factor kv shall be determined
with:
_ I:-M]. d

x= |7
\ Fra+d

The reinforcement screws in the joist shall be placed according to the following picture.

Header Joist

R; sp = resistance of the reinforcement against transverse tension failure according to DIN EN 1995-1-
1/NA:2013-08, 6.8.3 or DIN 1052:2008-12, 11.4.2 [N]

Vi & (remaining parry= Shear resistance of the remaining part in the joist member (half cross section if the

connector is placed centred) according to EN 1995-1-1, 6.1.7 [N]

Rax 1 Axial

—
My web * Hr.'x ak T My top * {Rictﬂk N 2]

R, = min { —
':nj11's~i: +my n:-p] * (Rigrax * VZ)

R.. =zx characteristic value of the load carrying capacity of an axial loaded screw according to ETA 04/0013

For the full threaded inclined screws in the header and joist:
0,019+ p, 2 «d ™% N

— in
2,5 xcosie+ sin‘e mm?

fh,aud,k =
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f
R!ﬁr,k =10+ "le * M}',k * fh,aud,mk * d

Load superimposition

In case the connection is charged by an axial and a lateral load at the same time, the following proof must
be fulfilled:

F s E
(2
Ryjng Ry 4 Ryq

D8 EGCM
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Alternative names
Model Previous name
Branch 36 | Branch 40 | Branch 46 Branch 47
(UK) (France) | (Denmark)| (Germany)
ECGM

S\ 1
- (Y
AT =

T 0 D =
—_ I
)

50 o' Oy

Header part Joist part

The nailing pattern is the same on beam header or post, all the holes must be used with fasteners. The 90° holes on the
joist part are for fixing the part before screwing the inclined fasteners.

EGCM90 EGCM150 EGCM210 EGCM270

Table D8-1: Dimensions and number of fasteners
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H H1 H2 @6.5 Holes
Model
[mm] [mm] [mm] .
Header Part Joist part
EGCM90 90 90 90 6 7
EGCM150 150 150 150 11 12
EGCM210 210 210 210 16 15
EGCM270 270 270 270 21 18
Table D8-2: Material
specifications
Mater|a| Material Grades Coating Specification
thickness

Aluminium EN AW-6082 T
16/01/1900 according to EN755-2

For installation in fire conditions, see Annex B6.

Characteristic capacities:

Ri1kT Download

RI:J.' i F.':I

—
s

Ry = min(ngsp * Rige b je Mep j *
ngs ; effective number of fasteners in the header
ngs ; effective number of fasteners in the joist

Ry.¢ n.x Characteristic value of the load carrying capacity of a laterally loaded screw in single shear in a steel
to timber connection with a thick steel plate according to EN-1995-1-1 [N]

R jx Characteristic axial load carrying capacity of the inclined screw in the joist according to EN1995-1-1
[N]

Once we have rotation in timber elements, we must consider a moment that gives us the following formula:

Rk

Bow= iy 4 {9 - 9[!'r1;)g
W

Enp

With
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e ey [mm]
Model i
il CSFT6.0x8% CSFT6.0x11
EGCM90 29.1 12.58 11.33
EGCM150 65 19.94 18
EGCM210 100 27.66 24.26
EGCM270 135 35.61 30.45

Where e is the eccentricity of the force exerted in mm

R2x1 Upload

R: Rbe = 0.8+ Myplift screws * Rr.'x uplift screws .k

Myuplife screws NUMber of screws installed to prevent the uplift of the joist element. For the EGCM range, it is
equal to 2.

Ry upiife screws & Characteristic axial load carrying capacity of the inclined screw in the header according to
EN1995-1-1 [N]

Once we have rotation in timber el ementsagx we can use
Rz 1 Lateral

Ry = min(Ry rimper i Ra zeen i)
With,

b *'rlp,r' *ku *.quc
R timper & = 15

b is the height of the timber joist.

het is the distance between the edge of the joist and the first range of screws.
kv is a reduction factor

fvk is the shear characteristic resistance of timber.

R3 zeene e = min(A, J i Ra pi)

With,

R, ke = Mg jas * R.‘cr_i'45= g T Tlef joos * R.‘cr_i' o0° .k

Rynge =Napn* Rigehi

ngs j45: effective number of 45° screws in the joist

Ria¢ jase & Characteristic shear load carrying capacity of the inclined screw in the joist according to EN1995-
1-1[N]

N,z isee ffective number of 90° screws in the joist

Rize jaex Characteristic shear load carrying capacity of the 90° screw in the joist according to EN1995-1-1
[N]
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If we have rotation in timber elements, we must consider a moment that gives us the following formula:

, Ry
Ryp = ?—,—g
J + (g!]
With,
e3[mm]
ML Beam Header Post Header
CSFT6.0x8% CSFT6.0x10p CSFT6.0x8% CSFT6.0x10(
EGCM90 15.4 20.25 9.58 12.77
EGCM150 16.8 20.98 13.45 15.16
EGCM210 15.4 20.27 11.26 15.01
EGCM270 17.24 21.56 13.68 18.25
Rax T Axial

Ryp= m"ﬂ':npf h* Raxnie Mer jas® * R:'cr_i'-tE.: T Ner joo® * RI:J.'_i"?If i)

Multiple connectors installation

It is possible to use more than one EGCM per connection to reach bigger joist sections and to have higher
performances. Then, we can install two connectors one on top of the other or by side. In both cases, we
must respect minimum distances between the connectors.

- Vertical installation

CSFT6.0x85 CSFT6.0x110
a [mm] L [mm] a [mm] L [mm] A
EGCM90 45 270 45 285 1
EGCM150 45 390 45 405
EGCM210 45 510 45 525
EGCM270 45 630 45 645
- Horizontal installation L
CSFT6.0x85 CSFT6.0x110
Model
a [mm] L [mm] a [mm] L [mm]
EGCM90 12 137 20 145
EGCM150 12 137 20 145
EGCM210 12 137 20 145
EGCM270 12 137 20 145
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D9 EL
Alternative names
Model Previous name
Branch 36| Branch 40| Branch 46 Branch 47
(UK) (France) | (Denmark) [ (Germany)
ELxx
XX = size of EL
Figure D9-1: Drawings
55 . p:SO b=40 b=60 b=80 b=100
. |
| =
© © ©
§ 67 S o o
— e N 45A @ ® @ @e @
—E \ Ny @ ©5::%© @ OMO
—o=h \ O OO O O°0
i N N N N
_ _ | | |
@ partial screwing i i T
L) © © ©
EL30 EL40 EL60 EL80 EL100

Table D9-1: dimensions and number of fastener

Model No of @5.4 Holes
45° Top
EL30 3 1
EL40 6 1
EL60 9 2
EL80 12 3
EL100 15 4

Table D9-2: Material specification

Materlal Material Grades|  Coating Specification
thickness
6082 T6 according
6 to EN 755-2
stainless steel (a
10 described)

For installation for fire justification, see claulé
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Table D9-3:Characteristic capacities:

. 0’9 3
9nJ Rax,a,k

|
i W2
Th 003 fooc® A3 b & 255 f, 3 A g
Rl,k :min‘: €,90 ¢,90ck A\ef 3@125+\/ - y.k - - 3800
T A ge kc,go fc,QO,k A 9
1278 b
T kmod
_€0,3% F
R, =minj A
|'nH I%at,k
ny number of screws in the joist
Nk number of screws in the upper surface of the header

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

fe.00k Characteristic compressive strength perpendicular to the grain in N/mm2

Aet Effective contact area perpendicular to the grain in mm2 according to EN 1995-1-1:Al
A Actual contact area perpendicular to the grain in mm?2

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

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

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

Ra x, 0, eharacteristic 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
Model A a AJA w
[mm] | [mm] top plate of EL
EL30 1350 3600 2.67
EL40 1800 4500 2.5 ‘ ‘
EL60 2700 | 5400 2 %header = ‘
EL80 3600 6300 1.75
EL100 4500 7200 1.6 > 30mm u
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The value Aetbased on minimum distance of 30mm between the EL and the end of

F,

uplift force

|

[ 2733

header.

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

_ F%x,k(Screv)!
R 72

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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D10 ELS
Alternative names
Model Previous name
Branch 36| Branch 40 Branch 46 Branch 47
(UK) (France) | (Denmark) [ (Germany)
ELSxx
xX = Size of ELS
Figure D10-1: Drawings
10 b=30 b=40 b=60 . b=80 b=100
\ | 1010710
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0 AN O Q0 O OO O O°0 O *
& e NI N
10 20 10

@ partial screwing

Table D10-1: dimensions and number of fastener

Model No of @5.4 Holes
45° Top
ELS30 3 5
ELS40 6 8
ELS60 9 13
ELS80 12 18
ELS100 15 23

Table D10-2: Material specification

20 20

Material

: Material Grades Coating Specification
thickness
Aluminium EN AW
10 6082 T6 according

For installation for fire justification, see clauBé
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Table D10-3:Characteristic capacities:

0,9
,I\enJ 3 Rax,a,k
Re=mini 2
I
|’nH 3 |%at,k
ny number of screws in the joist
Nk number of screws in the upper surface of the header

Ra x, u, eharacteristic 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

F,

uplift force

A |
SRa

[ 2%

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

- Rax,k(Screv)r
Ry 72

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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D11 ETB
Alternative names
Model Previous name
Branch 36| Branch 40 Branch 46 Branch 47
(UK) (France) | (Denmark) [ (Germany)
ETB

Figure D11-1: Drawings
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@ partial nailing or screwing for column connections

for fixing before screwing
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Table D11-1: dimensions and number of fastener

No of Holes
H B H1 H2 H3 tl t2
Model [mm] [mm] [mm] [mm] [mm] [mm] [mm]
@54 | @5
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 D11-2: Material specification
Material . . e
: Material Grades |Coating Specificatig
thickness
6082 T6 according t
6 EN 755-2
stainless steel (as
10 described)
For installation for fire justification, see clause B6
Table D11-3:Characteristic capacities:
ETB connectors- Force downward
?nJ 93 Rax,a,k
Ry =mini 2
I
inH 8 R1at,k
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

Rax, 0, eharacteristic 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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D12 Concealed joist hanger ETNM

Alternative names

Model Branch 40| Branch 46| Branch 47 SISO I
Branch 36 (UK)

(France) | (Denmark) (Germany)

ETNM ETNM

Figure D12-1: drawings

Table D3-1: size specification

. Skew Angle
Model W H D Thickness|
[mm] [mm] [mm] [mm]
Degree | Direction
ETNM135/130/2 70 135 130 3 90° ~
ETNM155/130/2 70 155 130 3 90° ~
ETNM185/130/2 70 185 130 3 90° ~
ETNM230/130/2 80 230 130 3 90° ~
Table D12-2 number of fastener
Header fasteners Joist Fasteners
4.0 Bolt M12
Model Connector | Concrete| SSH @12 ZiEASIo) | i l0Sle
. Dowels | Dowels
Nails Screw
ETNM135/130/2 14 5 4 ~ 2
ETNM155/130/2 15 6 4 = 2
ETNM185/130/2 18 6 4 ~ 2
ETNM230/130/2 22 6 4 = 3

Table D12-3: Material specification

Maienal Material Grades | Coating Specificatio
thickness
3 S250 GD 2275

stainless steel (as
3 described)
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Table D12-4: Characteristic capacities ETNM Rz«
Beam to beam

Characteristic Capacity - R1,k [C24] - CNA4.0y
Model Full Nailing: Beam to Beam F,
Width of timber = length of dowels [mm] b ol
60 80 100 120 140 160 = L
ETNM135 117 122 13.Y 1421 154 16.6 - o
ETNM155 14.4  15. 16 17.2 18.6 20 'y '
ETNM185 171 17§ 189 204 220 23.8
ETNM230 26.2 27. 28. 30 32§ 351
Table D12-5: Characteristic capacities ETNM Ry k
Beam to post
Characteristic Capacity - R1,k [C24] - CNA4.0y
Model Full Nailing: Beam to Post
Width of timber = length of dowels [mm]
60 80 100 120 140 160
ETNM135 11 11 125 134 147 159
ETNM155 13.1  13. 147 158§ 17.1] 18.4
ETNM185 155 162 173 187 203 219
ETNM230 25.1  25. 274 293 313 334
Table D12-6  Characteristic capacities R1x i ETNM with SSH screws
Fasteners Characteristic Capacity - R1,k [C24
Model Header Joist Width of timber = length of dowels
Qty Type Qty | Type| 60 | 80 | 100 | 120 | 140 | 160
ETNM135 4 |SSH12.0x0 2 |STD12| 17.4 18 19 20.2 21.5 22.8
ETNM155 4 |SSH12.0x0 2 |STD12| 18.2 18.8 19.§ 21.1 22.4 23.6
ETNM185 4 |SSH12.0x0 2 |STD12| 19.2 19.8 20.9 22.2 23.5 24.6
ETNM230 4 |SSH12.0x0 2 |STD12| 24.7 24. 25 25 25 25




Figure D12-2: Nail pattern ETNM
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Figure D12-3  Screw pattern ETNM with SSH Screws
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D13 ICST

Alternative names .
Previous

Model Branch 36 (UK) Branch 40 | Branch46 | Branch47| name
(France) (Denmark) | (Germany)

ICST

Figure D14-1: Drawings
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For a connection 2 single pieces have to be use as a pair

Table D13-1: Sizespecification

Number of Fasteners

Model - B C D : d
[mm] | [mm] | [mm] | [mm] Supporting | Supporte
Member | Member
ICST 78 100 15 2 10 10
The ICST consists of two single pieces
sharp corner
D I or
o | [\ C rounded corner
9
s
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Table D13-2: Material specification

Material

Material Grades[oating Specificat
thickness g>p

S250 GD accordir] Z275 according tdq
2 to EN 10326:2004 EN10326:2004

Or stainless steel according to clalisé

For installation for fire justification, see clauBé
Figure D13-3: Nail/screw pattern
Full nailing

e.g. CNA 4,0x nails , CSA5,0kscrews

Table D13-3: Characteristic capacity [KN]

Characteristic capacities [kN] per
Model connection (one pair)
Rk Ro
ICST - 1 pai 6.72*Ratx 4X Ry
(2single | Min of: Min of:
pieces) 16.9/K o4 5.35/Kn0q
With

Riatx = the lateral capacity of one single used fastener
Rax k= 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 fisamed high
below), by the mounting the elements are to fit into each other.

= 4
a T
15 90 ‘ e, ﬁ o
il a - T
3 | ‘ g
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D14 Janebo : JHHU, JHDU, JHGU, JHH, JHD, JHG

Alternative names
Model Previous namg
Branch 36| Branch 40| Branch 46 Branch 47
(UK) (France) | (Denmark) | (Germany)
JHHxXX
JHD1-xx JHDxx
JHGxX
JHHUXxX
JHDUXxx
JHGUxx
Types with the AUO0O are for products with
Drawings
B
D
t1=10mm <~
= o NN
o
™| W j@ |
H ﬁ\ Lo
o
- 25 <
optional 55 %5 6057 <
steel dowel | i |
O N
R13 | 3
Oj N~
D
—
Figure D14-1: Dimensioned drawings of JHHU
C B
391239 8,38 44
Aim o o [l ‘ N
N oO° | | oO° i o
O, || 2O .
< o o o R13 46‘ optional %0
= ° e | steel dowel 0
OOO o, o : 0
° e} ° (e} 0
| L| 0
19 52 19 o
FA A t1 0,
t2

steel

dowel

f
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Figure D14-2: Dimensioned drawings of JHDU

B
63 | 46 ‘30 Q)
o N Q
AN O N
ol o
3 ?F' |
>
< c %0 optional Q
R13 steel dowel
Ao °
&,7 t1=10mm \

Figure D14-3: Dimensioned drawings for JHGU

option for the hook
JHHU, JHDU, JHGU JHH, JHD, JHG

steel dowel B
I 12mm for
uplift M

@/OM

Figure D14-4: The hook for all types can be made in two different version,
for an uplift force only the left one can be use.

<]

e

Figure D14-5: example of use,
for an uplift force (F2) the steel dowel as shown
in figure D12-4 on the left one has to be installed
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Table D14-1: Size specification

No of Holes
A B C t1 t2 hi h2
Model [mm] | [mm] | [mm] | [mm] | [mm] | [mm] | [mm]
&5 @13mm
JHH140/JHHU14q 140 225 10 110 4
JHH180/JHHU18Q 180 225 10 110 6
JHH200/JHHU20Q 200 225 10 110 6
JHH260/JHHU26Q 260 225 10 110 8
JHH320/JHHU32Q 320 225 10 110 10
JHH380/JHHU380Q 380 225 10 140 12
JHH440/JHHU44(q 440 225 10 170 14
JHH500/JHHU50Q 500 225 10 170 16
JHH560/JHHU560Q 560 225 10 170 18
JHH620/JHHU620 620 225 10 170 20
JHDU20/JHD1-20 110 90 90 8 8 60 20 2
JHDU24/JHD1-24) 130 90 90 8 8 80 24 2
JHDU36/JHD1-36 190 90 90 8 8 140 36 4
JHD1-48/JHD1-48 250 90 20 8 8 100 100 48 4
JHDU60/JHD1-60 310 90 90 8 9 130 130 60 6
JHDU72/JHD72 | 370 90 90 8 9 130 130 72 6
JHDUS84/JHD84 | 430 90 90 8 9 130 130 84 6
JHDU96/JHD96 | 490 90 20 8 9 130 130 96 6
JHGU200/JHG200Q 170 139 10 86 3
JHGU260/JHG26(Q 230 139 10 86 4
JHGU320/JHG320 290 139 10 86 5
JHGU380/JHG380 350 139 10 116 6
JHGU440/JHG440 410 139 10 146 7
JHGU500/JHG500Q 470 139 10 146 8
JHGU560/JHG56(0 530 139 10 146 9
JHGU620/JHG62(0 590 139 10 146 10

Material specification
Standard material:
S355JR according to EN1002%fectroplated zinc Fe/Zn12/Bccording to EIR081 or comparable

Alternative:
S235JR according to EN1002%etectroplated zinc Fe/Zn12/Bccording to EIR081 or comparable

The capacities [kN] in the tables are based on the application with the following fastener:
CNA-nails and CSAscrews according to ETA04/0013

Steel dowel @12mm with, k= 360 N/mm?2

For installation for fire justification, see clauBé
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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.

Rija = mlnll Rijik: X U° Kinoa / 9w

mody

i.jt.k
i=load direction k = characteristic
1 = download ‘ d = design
i i :sllzlaflt j=tyEe of Janebo ¢ - fimper based
H=JHHU s = steel based
D=JHDU
G=JHGU
e 3
R.jt.d - I%.jt.k kmod/gM
Ri.js.d - Ri.js.k / gM
F F
h = 1d /7 = "1d
1lj.s . 1.t
R jsd ! Rt
Or for uplift:
he=eot =20t
- Rz.js.d I Rz.jt.d

The factors kst and kajs are given in the table for the respective values (.

Check:
F, F F
4 ¢1 and 44-¢k,, and L
jd 4.jt.d 4.js.d
Orforuplift( only for the types éU/ xx
F F F
—2¢1 and —*-¢k,, and LT
2.j.d 4.it.d 4.js.d
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Fortimbere | ement s wi t35@&kg/oh3evalges cary be jncreased as shown by the following table:

Ri.jt.k values maty be increased
to J, [kg/m?]
from p|l 380 410 430
350 1.04 | 108 | 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

JHDUxXx JHHUXX JHGUxx
o | [o
I
.. ..
.. ..
ooll*e
.. ..
o
[ ] [ ]
eollee
.. ..
JHD1-xx JHGXxX
JHDxXx
o | [e )
il
el
.. ..
.. ..
ool*e
e
.. ..
ool*e
.O ..

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 JBIBG and JHGUThe uplift capacities are only given
for the types JHHU, JHDU and JHGU.

Table D14-2: capacities JHHU [kN] , b= length of steel dowel = min. width of joist,

Characteristic Capacity - [KN]
Model Width of timber = length of SD dowels [mm] Rinsk | Ronsk | Rensk
80 100 120 140 160 180
Rinek | Runek | Rink | Runek | Runek | Ruvek | Rinek | Runek | Ronek | Rone | Ronek | Ronk
JHHU140 105 | 455 | 11.3 | 50.2 | 124 | 56.0 [ 13.7 | 62.6 15 69.4 | 165 | 69.4 92.2 28.5 64.7
JHHU180 | 18.7 | 625 | 20.3 | 69.0 [ 223 | 771 | 247 | 86.1 | 27.3 | 954 | 29.2 | 954 | 922 28.5 64.7
JHHU200 | 19.8 | 585 | 21.5 | 64.6 | 23.7 | 722 | 26.2 | 80.6 | 29 89.3 [ 309 | 89.3 | 922 28.5 64.7
JHHU260 | 315 | 57.6 | 343 [ 63.6 [ 38 710 | 421 | 793 | 465 | 880 | 49.1 | 880 | 922 28.5 64.7
JHHU320 455 | 608 | 496 | 67.1 | 549 | 749 | 609 | 837 | 67.3 | 928 | 70.9 | 92.8 92.2 28.5 64.7
JHHU380 [ 615 | 78.6 | 67 86.7 | 741 | 969 | 821 | 108.2| 90.8 | 119.8| 95.7 | 119.8| 144.6 28.5 64.7
JHHU440 79.1 | 82.2 86 90.8 | 95.1 | 101.4| 105.4| 113.3| 116.5| 125.4| 123.3| 125.4| 197.2 28.5 64.7
JHHU500 98 87.0 | 106.5| 96.1 | 117.6| 107.3| 130.3| 119.9| 144 | 132.7| 152.9| 132.7| 197.2 28.5 64.7
JHHUS560 118 92.4 | 128.1] 102.0| 141.3| 114.0| 156.4 | 127.3| 172.8 | 140.9| 184.4| 140.9| 197.2 28.5 64.7
JHHU620 | 138.8| 98.1 | 150.5| 108.4| 165.9| 121.1| 183.5| 135.3 | 202.6 | 149.7 | 217.2 | 149.7| 197.2 28.5 64.7
Table D14-3: factors for load combination for JHHU
factor k4.Hs
Model nNil. H.s
0.00| 010 | 0.20 | 0.30 [ 0.40 | 0.50 | 0.60 | 0.70 | 0.80 | 0.90 | 1.00
JHHU140 1.00f 0.98| 0.95 0.92| 0.90| 0.81] 0.67f 052 0.36] 0.19] 0.00
JHHU180 1.00( 0.98] 0.95 0.92| 0.90| 0.81] 0.67f 052 0.36/ 0.19] 0.00
JHHU200 1.00{ 0.98| 0.95| 0.92| 0.90f 0.81 0.67 0.52| 0.36( 0.19| 0.00
JHHU260 1.00( 0.98] 0.95| 0.92| 0.90] 0.81] 0.67f 052 0.36/ 0.19] 0.00
JHHU320 1.00f 0.98| 0.95 0.92| 0.90| 0.81] 0.67f 052 0.36] 0.19] 0.00
JHHU380 1.00( 0.96| 0.92| 0.87| 0.82] 0.77] 0.70f 0.63| 0.56|] 0.32| 0.00
JHHU440 1.00f 0.95| 0.89| 0.82| 0.74] 0.65| 054 0.42( 0.29] 0.12| 0.00
JHHU500 1.00f 0.95| 0.89| 0.82| 0.74] 0.65| 054 0.42( 0.29| 0.12| 0.00
JHHUS560 1.00] 0.95| 0.89| 0.82| 0.74] 0.65| 054 0.42( 0.29/ 0.12| 0.00
JHHUG620 1.00( 0.95| 0.89| 0.82| 0.74] 0.65| 054 042 0.29] 0.12| 0.00
factor k4.Ht
Model ni. H.t
0.00| 010 | 0.20 | 0.30 [ 0.40 | 0.50 | 0.60 | 0.70 | 0.80 | 0.90 | 1.00
JHHU140 100 | 093 | 086 | 077 | 069 | 059 | 050 ( 0.38 | 0.38 | 0.14 | 0.01
JHHU180 1.00 ( 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 0.86 | 0.64 | 0.36 | 0.00
JHHU200 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 | 0.81 | 0.47 0.02
JHHU260 1.00| 100 | 100 200 | 2.00| 2.00 | 1.00 | 1.00 [ 1.00 [ 1.00 | 1.00
JHHU320 1.00| 100| 100 100 100 200| 200 200 | 2.00 | 1.00 | 1.00
JHHU380 1.00 ( 1.00 | 1.00 | 1.00 | 12.00 | 2.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00
JHHU440 100 1.00 | 1.00| 100 | 2.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00
JHHUS500 1.00 | 1.00| 100 200 | 2.00| 2.00 | 1.00 | 1.00 [ 1.00 [ 1.00 | 1.00
JHHUS560 1.00| 100| 100 100 200 200| 200 | 200 | 2.00 | 1.00 | 1.00
JHHUG620 1.00 ( 1.00 | 1.00 | 1.00 | 1.00 | 2.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00
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Table D14-4: capacities JHDU [kN]

R ek [KN] R R, R,
Model  [CNA4.0x4fCNA4.0x5ICNA4.0x6DCSA5. OXSDCSAB.0xgp DSk "2Dsk| ™-bsk
JHDU20 16.8 22.0 26.7 44.6 628 | 44 | 228 164
JHDU24 231 30.0 36.2 56.1 778 | 68.9 | 228 17.1
JHDU36 44.2 56.5 66.6 89.6 1217 | 134 | 22.8| 24
JHDU48 66.3 83.8 97.6 1222 | 1647 | 134 | 228 31.2
JHDUGO 88.5 111.0 | 1283 | 1545 | 207.3 |150.8| 25.7 | 385
JHDU72 | 1103 | 137.8 | 1584 | 1865 | 249.8 |150.8| 25.7 | 41.5
JHDUS4 | 1319 | 1642 | 1882 | 2184 | 2921 |150.8| 25.7 | 41.5
JHDU96 | 1533 | 1904 | 217.7 | 2502 | 3343 |150.8| 25.7 | 41.5

Ry otk [KN]
Model  [CNA4.0x4fCNA4.0x5fCNA4.0x6PCSAB.0xEDCSAS. 0x8D
JHDU20 14.7 19.6 24.5 64.0 1077 | 44 | 228 164
JHDU24 6.5 8.7 10.9 285 479 | 689 ] 228 171
JHDU36 8.4 11.2 14.0 36.7 617 | 134 | 228 | 24
JHDU48 10.5 14.0 175 45.7 769 | 134 | 22.8 | 31.2
JHDUG0 126 16.8 21.1 55.0 925 |150.8] 25.7 | 385
JHDUT2 14.8 19.7 24.7 64.4 1084 |150.8| 25.7 | 41.5
JHDUS4 17.0 226 28.3 73.9 1243 |150.8| 25.7 | 415
JHDU96 19.2 255 31.9 83.4 1403 | 150.8| 25.7 | 41.5

R ouk [KN]
Model  [CNA4.0x4lCNA4.0xSICNA4.0x6DCSAS.0xEDCSAB.0x8D
JHDU20 9.7 12.8 15.9 33.8 509 | 44 | 228 16.4
JHDU24 13.8 18.2 25 44.9 662 | 689 | 228 171
JHDU36 29.4 38.4 46.7 79.4 1121 | 134 | 22.8| 24
JHDU48 483 62.5 75.1 1136 | 1569 | 134 | 22.8 | 31.2
JHDUGO 69.1 88.6 1053 | 1471 | 2009 |150.8| 25.7 | 38.5
JHDUT72 90.8 1156 | 1361 | 180.1 | 2443 |150.8| 25.7 | 41.5
JHDUS4 | 1128 | 1429 | 1671 | 2128 | 287.3 |150.8| 25.7 | 41.5
JHDU96 | 1350 | 1702 | 1979 | 2452 | 3301 |150.8| 25.7 | 41.5
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Table D14-5: factors for load combination for JHDU

factor k pe

Model n 1. D. s

0.00 0.10 0.20 0.30 0.40 0.50 [ 0.60 [ 0.70 | 0.80 | 0.90 [ 1.00
JHDU20 1.00 0.94 0.88 0.81 0.73 0.64 | 055 | 0.44 | 0.31 | 0.17 [ 0.00
JHDU24 1.00 0.96 0.91 0.85 0.78 0.70 [ 0.60 | 0.50 | 0.37 | 0.21 [ 0.00
JHDU36 1.00 1.00 1.00 1.00 1.00 1.00 | 1.00 [ 1.00 [ 1.00 | 0.65 | 0.00
JHDU48 1.00 1.00 1.00 1.00 1.00 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 0.00
JHDUGO 1.00 1.00 1.00 1.00 1.00 1.00 | 1.00 [ 1.00 [ 1.00 | 1.00 | 0.00
JHDU72 1.00 1.00 1.00 1.00 1.00 1.00 | 1.00 | 1.00 | 1.00 [ 1.00 | 0.00
JHDU84 1.00 1.00 1.00 1.00 1.00 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 0.00
JHDU96 1.00 1.00 1.00 1.00 1.00 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 0.00

factor k p;

Model ni.D.t

0.00 0.10 0.20 0.30 0.40 0.50 [ 0.60 [ 0.70 | 0.80 | 0.90 [ 1.00
JHDU20 1.00 0.91 0.82 0.73 0.64 054 | 044 | 033 | 0.23 | 0.12 | 0.00
JHDU24 1.00 0.92 0.83 0.74 0.65 055 | 045 | 035 | 0.24 | 0.12 [ 0.00
JHDU36 1.00 0.93 0.86 0.78 0.69 060 | 050 | 0.39 | 0.27 | 0.14 | 0.00
JHDU48 1.00 0.94 0.88 0.80 0.72 0.64 | 054 | 0.43 | 0.31 | 0.17 [ 0.00
JHDUGO 1.00 0.95 0.89 0.83 0.75 0.67 | 057 | 046 | 031 | 0.19 | 0.00
JHDU72 1.00 0.96 0.90 0.84 0.77 0.69 [ 0.60 [ 0.49 | 0.36 | 0.21 [ 0.00
JHDU84 1.00 0.96 0.91 0.86 0.79 071 | 062 | 051 | 038 | 0.22 | 0.00
JHDU96 1.00 0.97 0.92 0.87 0.80 0.73 | 064 | 053 | 0.40 | 0.24 [ 0.00
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Table D14-6: Capacities JHGU [kN], b= length of steel dowel = min. width of joist

Characteristic Capacity [kKN]

Model Width of timber =length of SD dowels [mm] R csdRo.csdRigs

80 100 120 140 160 180

Rictk| Rick| Ricik| Ricik| Ricik| Rictk| Ructk| Rick| Ricik| Ricik| Ricik| Rictk
JHGU200 | 19.5| 30.7| 21.3| 33.9| 23.6 | 379 29 | 423| 29 | 46.8| 30.3| 46.8| 96.1 | 28.5 | 29.5
JHGU260 | 29.6| 29.4| 32.2| 325 35.6 | 36.3 | 39.4| 405| 43.5| 44.8| 46.2 | 44.8| 173.7| 285 29.5
JHGU320 | 40.3| 30.9| 43.7| 341 | 48.1| 38.2( 53.2| 42.6 | 58.7| 47.1| 63.1| 47.1| 167.6| 28.5 | 29.5
JHGU380 | 51.4( 40.3| 55.5| 445| 61 | 49.7 | 67.4| 55.5| 74.2| 61.4 | 80.7 | 61.4 | 167.6| 28.5| 29.5
JHGU440 | 62.6 | 50.2| 67.4| 55.5| 74 | 62.0| 81.6| 69.2| 89.8| 76.5| 98.5| 76.5 | 167.6| 28.5| 29.5
JHGUS500 | 73.8| 51.2| 79.4| 56.6 | 87 | 63.3| 95.8 | 70.7 | 105.4| 78.1| 115.5| 78.1 | 167.6| 28.5 [ 29.5
JHGUS60 | 85.1| 53.1| 91.4| 58.7| 100 | 65.6 | 110 | 73.2 | 120.9| 80.9 | 132.5| 80.9 | 167.6| 28.5| 29.5
JHGUG620 | 96.3 | 55.4 | 103.3| 61.2 [ 112.9( 68.4 | 124.1| 76.4 | 136.4| 84.5| 149.3| 84.5| 167.6| 28.5 [ 29.5
Table D14-7: factors for load combination for JHGU
factor K o

Model ni. G. s

0.00| 0.10| 0.20| 0.30| 0.40| 0.50| 0.60| 0.70 | 0.80 | 0.90 | 1.00
JHGU200 | 1.00( 1.00| 1.00| 1.00| 1.00| 1.00| 1.00| 0.97 | 0.68 | 0.36 | 0.00
JHGU260 | 1.00| 1.00 | 1.00| 1.00| 1.00| 1.00 | 1.00| 1.00| 1.00 | 0.89 | 0.00
JHGU320 | 1.00| 1.00| 1.00| 1.00| 1.00| 1.00| 1.00| 1.00| 1.00| 1.00 | 0.00
JHGU380 | 1.00| 1.00| 1.00| 1.00| 1.00| 1.00| 1.00| 1.00| 1.00 | 1.00 | 0.00
JHGU440 | 1.00| 1.00| 1.00| 1.00| 1.00| 1.00| 1.00| 1.00| 1.00| 1.00 | 0.03
JHGUS500 | 1.00| 1.00( 1.00| 1.00| 1.00| 1.00 | 1.00| 1.00| 1.00 | 1.00 | 0.03
JHGUS560 | 1.00| 1.00| 1.00| 1.00| 1.00| 1.00| 1.00| 1.00| 1.00| 1.00 | 0.03
JHGU620 | 1.00| 1.00 | 1.00| 1.00| 1.00| 1.00 | 1.00| 1.00| 1.00 | 1.00 | 0.09

factor k o

Model ni. G.t

0.00( 0.10| 0.20| 0.30| 0.40| 0.50| 0.60| 0.70 | 0.80 | 0.90 | 1.00
JHGU200 | 1.00| 0.92| 0.83| 0.75]| 0.65| 0.56| 0.46| 0.35| 0.24| 0.13 | 0.00
JHGU260 | 1.00| 0.93| 0.85| 0.77| 0.68 | 0.58 | 0.48 | 0.37| 0.26 | 0.14 | 0.00
JHGU320 | 1.00| 0.93| 0.86| 0.78| 0.69| 0.60 | 0.50| 0.39| 0.28 | 0.15| 0.00
JHGU380 | 1.00| 0.94 | 0.87| 0.79| 0.71| 0.62 | 0.52| 0.41| 0.29 | 0.16 | 0.00
JHGU440 | 1.00| 0.94| 0.88| 0.81| 0.73| 0.64 | 0.54| 0.43| 0.31| 0.17 | 0.00
JHGUS500 | 1.00| 0.95| 0.89| 0.82| 0.74| 0.65| 0.56 | 0.45| 0.32| 0.18 | 0.00
JHGUS560 | 1.00| 0.95| 0.89| 0.83| 0.75| 0.67 | 0.57| 0.46| 0.34| 0.19 | 0.00
JHGU620 | 1.00| 0.95| 0.90| 0.84| 0.76 | 0.68 | 0.59 | 0.48 | 0.35| 0.20 | 0.00
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Connection toColumn:
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 D14-8: Column factors JHDU

factors for "column" nail pattern

Factors for "Column" nail patter
Model
Ri btk Ra.ptk R btk

JHDU20 0.61 0.25 0.62
JHDU24 0.51 0.57 0.4
JHDU36 0.56 0.58 0.56
JHDU48 0.5 0.54 0.51
JHDUGO 0.53 0.55 0.53
JHDU72 0.5 0.53 0.5
JHDU84 0.52 0.53 0.52
JHDU96 0.5 0.52 0.5

Table D14-9: Column factors JHHU

factorsfor "column™ dowel pattern

Factors for "Column' | | il )

Vodel dowel pattern column partla connection

R

Lk | R JHDUXxx JHHUxx
JHHU140 0.47 0.78
JHHU180 0.51 0.76 o
JHHU200 0.51 0.73 = ; %o % o
JHHU260 0.54 0.64 £ o e, ST
JHHU320 | 056 0.62 S81 ac e Se ©
JHHU380 0.57 0.64 gg o 0o ® El
JHHU440 0.59 0.62 :O. :O. © e
JHHU500 0.61 0.61 . . . . j4 .
JHHU560 0.62 0.61 e°llec S e
JHHU620 0.64 0.6 o o ® 5
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Connection to concrete / rigid support
Force direction Fi/ F2

The anchorage has to have a capacity, to absorb the following described forces.

Download: F]_ [@ =
Each of the both upper bolts has to have a axial capacity of min: R
RaxboltdO 1.4 ¥24mm / ( it X 2) o]l e
o{ w o

e=24 qu ° e .

Uplift (only for connection with minimum 4 bolts): B Sl ©
Bothlower bolts hae to have a axial capacity of min: ol e
RaxboitdO 24 X64mm / ( Bolt X 2) ( | OOO Ooo
& o )

Each of the boltsnusthave a lateral capacity of min

RiatboltdO 1.4 Fbolt
or
RiatbotdO 2.4 Fbolt

on
-
El ]
5,
7

with: e=46
&oit = Size AT 50mm
Nooit = NUMber of all bolts

I
ebolt

1

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

The active force in the bolts can be determdialso withsoftware, e.g. anchor desigr ~

Force direction F4

The force in the upper bolts have to be calculate as following: ﬂ:@

Fupper.boltax.d= Faq4® a/ ((a+tb) x 2) 4@

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

—15
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D15 TU, TUS

Alternative names

Previous

Branch 36 (Branch 4( Branch 46| Branch 47 name
(UK) (France)| (Denmark)|(Germany

Model

TU TU JANE TUS
TUS TU/S TU/S TU/S TU/S |JANE TUS

Figure D15-1: drawings; Table D15-1: size specification

TU
Model W H D Thicknessg Skew Angle
[mm] [mm] [mm] [mm] |Degree Direction
TU12 40 96 101 3 90° ~
W TU16 60 134 108 3 90° =
TU20 60 174 108 3 90° ~
TU24 60 214 108 3 90° =
TU28 60 254 108 3 90° ~
TUS
Model wW H D Thickness Skew Angle
[mm] [mm] [mm] [mm] [Degree Direction
TU/SL12 60 96 101 3 30-89° Left
TU/SL16 60 134 108 3 30-89° Left
TU/SL20 60 174 108 3 30-89° Left
TU/SL24 60 214 108 3 30-89° Left
TU/SL28 60 254 108 3 30-89° Left
TU/SR12 60 96 101 3 30-89° Right
TU/SR16 60 134 108 3 30-89° Right
TU/SR20 60 174 108 3 30-89° Right
TU/SR24 60 214 108 3 30-89° Right
TU/SR28 60 254 108 3 30-89° Right
Header fasteners Joist Fasteners
Model 240 |BoltM12l o0 6 5p | @12.0 D
Connector | Concrete
, Dowels | Dowels
Nails Screw
TU12 6 ~ 4 ~
TU16 18 = = 3
TU20 22 ~ ~ 4
TU24 26 = = 5
TU28 30 ~ ~ 6
TUS12 6 = 4 =
TUS16 18 ~ ~ 3
TUS20 22 ~ ~ 4
TUS24 26 ~ ~ 5
TUS28 30 = = 6
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Table D15-2: Material specification

Matenal Material Grades Coating Specificatiol
thickness
3 S250 GD 2275
stainless steel (as
3 described)

For installation for fire justification, see clauBé.

Table D15-3: Characteristic capacitiesR1k [kN] TU and TUS full nailing

Characteristic Capacity 1 C24] - CNA4.0x50
S Full Nailing: Beam to Beam
Width of timber = length of dowels [mm]
60 | 80 | 120 | 160 | 60 | 80 | 120 | 160 | 60 | 80 | 120 | 160
90° b =0° b =25° b =45°
TU12 8.1 9.0 10.7 10.7 8.1 9.0 10.7 10.7 8.1 9.0 10.7 10.7
TU16 179 181 2049 235 1644 170 18§ 21.2 159 164 179 20.0
TU20 267 274 311 356 253 25§ 285 3224 244 251 274 305
TU24 36.9 377 425 483 348 3595 391 439 334 347 37.8§ 420
TU28 469 483 541 611 445 454 500 559 434 449 487 539
45° b =0° b =25° b =45°
TUS12 7.4 8.2 9.5 9.5 6.9 7.6 9.1 9.1 6.6 7.1 8.9 8.7
TUS1§ 163 169 189 214 154 159 174 19.5 15 154 16.4 18.4
TUS20 249 25 287 323 237 241 265 295 229 235 254 280
TUS24 342 352 3927 441 324 332 363 404 315 325 35 38.6
TUS24 44 452 50.3 56.1 42| 42,4 46.71 51.7 40.§ 420 453 49.7
85° b =0° b =25° b =45°
TUS12 7.6 8.4 9.7 9.7 7.1 7.7 9.3 9.3 6.7 7.3 8.7 8.9
TUS19 16.4 173 199 221 159 162 179 20.1 153 1574 17.1] 189
TUS20 25 264 29 334 243 248 272 305 234 241 261 289
TUS24 351 36.24 404 453 335 341 373 414 323 333 36.1 398
TUS28§ 45.2 46.5 51.4 57.0 43  43.9 48 531 418§ 43.2 46.4 51.2

Intermediary valuesanbe determinedy interpolation.
For a skew between 30° and 45° the values for 45° shall be used.

The capacities for & 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 =0,75.
The topmost steel dowel in the cut out hole shall not be considered.
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Table D15-4; Characteristic capacitiesR1,x [kN] TU and TUS

with nail pattern as given below

Characteristic Capacity 1 JC24] - CNA4.0x50
& Full Nailing: Beam to Post
Width of timber = length of dowels [mm]
60 | 80 | 120 | 160 | 60 | 80 | 120 | 160 | 60 | 80 | 120 | 160

90° b =0° b =25° b =45°

TU12 814 90 107 107 81 90 107 107 81 90 107 10
TU16| 16.1] 16.7 190 219 152 155 17.3 197 145 149 164 184
TU20| 229 237 264 301 214 222 244 277 207 213 234 26
TU24| 319 330 369 399 302 309 341 379 29 300 327 36.2
TU28 39 389 399 399 363 369 394 399 35 36.0 38.4 39
45 b =0° b =25° b =45°

TUS1Z 74 82 95 95 69 76 91 91 66 71 85 8.
TUS14 15| 155 174 197 142 145 160 18.0 137 140 152 16.9
TUS2Q 21.3 220 245 261 202 207 227 252 195 20.q 217 23
TUS24 295 304 337 344 281 287 314 343 271 278 301 33.0
TUS2§ 353 364 361 361 339 344 364 361 328 335 358 36
85° b =0° b =25° b =45°

TUS13 76 84 97 97 71 77 93 93 67 73 87 8.
TUS1q 153 159 179 203 145 148 164 185 139 143 1549 174
TUS2Q 21.§ 225 251 261 204 211 232 256 199 204 227 24
TUS24 303 312 341 344 288 294 321 344 277 285 309 33.6
TUS28 357 36.1 36.) 361 345 350 361 361 334 34.2 36 36.

Intermediary values shall lmeterminedy interpolation.

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

The capacities for & shall be modified as described below the table3D2
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nail pattern

beam to post

[ JRCEEN RN ) e c 0 ° 0
® 0 @@ @

® °c @ c @ 0 °c @ ° @ ° @
® o ®° 0@ @ @ c°

Q.

[ ] [ )

[=e]
o
(92}
D
—
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Table D15-5: Characteristic capacitiesRax [kN] TU

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

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

number of screws =
number of steel dowel

CNAA4.0x40 with screws - [C24]
Rox Quantity  |Joist Min Rex [KN] for b =
Type [ SD | Nails |b/h [mm]| 60 80 100 | 120 | 140 160 180
TU12 4 6 ../120| 1.5 3.3 4.5 4.5 4.5 4.5 4.5
TU16 3 18 ../160 | 1.5 3.1 4.8 6.6 8.3 10.1 | 11.6
TU20| 4 22 | ../1200| 20 3.6 6.7 99 | 125| 13.3 | 133
TU24 5 26 ..1240 | 2.5 3.8 7.0 119 | 151 ] 151 | 15.1
TU28| 6 30 | ../280| 29 4.1 73 | 119 170] 17.0 | 17.0
TU12c| 4 6 .../120 15 3.3 4.5 4.5 4.5 4.5 4.5
TUl6c| 3 14 | .../160| 15 3.1 4.8 6.6 8.3 9.2 9.2
TU20c| 4 14 | ../200) 20 3.6 6.7 9.4 9.4 9.4 9.4
TU24c| 5 18 | ../240| 25 3.8 70 | 109 | 109 | 10.9 | 10.9
TU28c| 6 18 ..1280| 2.9 4.1 7.3 11.3 | 11.3 | 11.3 | 11.3
CNA4.0x40 without screws - [C24]
Rox Quantity  |Joist Min Rex [KN] for b =
Type [ SD | Nails |b/h [mm]| 60 80 100 | 120 | 140 160 180
TU12 4 6 .. /120| 1.1 1.6 2.1 2.7 3.2 3.7 4.3
TU16 3 18 ../160 | 1.5 2.1 2.8 3.6 4.2 5.0 5.7
TU20| 4 22 | ../1200| 20 2.8 3.7 4.5 5.4 6.4 7.1
TU24 5 26 ..1240 | 2.5 3.5 4.4 5.6 6.5 7.7 8.8
TU28| 6 30 | ../280] 2.9 4.1 5.3 6.5 7.6 8.9 | 10.2
TU12c| 4 6 ..[120 1.1 1.6 2.1 2.7 3.2 3.7 4.3
TUl6c| 3 14 ../160| 1.5 2.1 2.8 3.6 4.2 5.0 5.7
TU20c| 4 14 | ../200] 20 2.8 3.7 4.5 5.4 6.4 7.1
TU24c| 5 18 ...1240| 25 3.5 4.4 5.6 6.5 7.7 8.8
TU28c| 6 18 ..1280| 2.9 4.1 5.3 6.5 7.6 8.9 10.2
CNA4.0x50 with screws - [C24]
Rox Quantity  |Joist Min Re« [KN] for b =
Type | SD [ Nails |b/h[mm]| 60 80 100 | 120 | 140 | 160 | 180
TU12 4 6 ..1120| 1.5 3.3 5.4 5.4 5.4 5.4 54
TU16| 3 18 | .../160| 15 3.1 4.8 6.6 83 | 10.1 | 119
TU20 4 22 ../200| 2.0 3.6 6.7 9.9 125 | 15.1 | 16.0
TU24 5 26 ..1240| 2.5 3.8 7.0 119 | 16.7 | 18.2 | 18.2
TU28| 6 30 | .../280| 2.9 4.1 73 | 11.9 | 193 | 204 | 204
TUl2c| 4 6 .. [120 1.1 3.3 5.4 5.4 5.4 5.4 5.4
TUl6c| 3 14 ../160| 1.5 3.1 4.8 6.6 8.3 10.1 | 111
TU20c| 4 14 | ../200| 2.0 3.6 6.7 99 | 112 | 112 | 11.2
TU24c| 5 18 ..1240| 2.5 3.8 7.0 119 | 13.1 | 131 | 131
TU28c| 6 18 ..1280| 2.9 4.1 7.3 119 | 13.6 | 13.6 | 13.6
CNA4.0x50 without screws - [C24]
Rox Quantity |Joist Min Rs « [KN] for b =
Type | SD | Nails |b/h [mm]| 60 80 100 120 | 140 | 160 180
TU12 4 6 .. /120| 1.1 1.6 2.1 2.7 3.2 3.7 4.3
TU16 3 18 ../160 | 1.5 2.1 2.8 3.6 4.2 5.0 5.7
TU20| 4 22 | ../1200| 2.0 2.8 3.7 4.5 5.4 6.4 7.1
TU24 5 26 ...1240 | 2.5 3.5 4.4 5.6 6.5 7.7 8.8
TU28 6 30 ...1280| 29 4.1 5.3 6.5 7.6 8.9 10.2
TU12c| 4 6 ..[120 1.1 1.6 2.1 2.7 3.2 3.7 4.3
TUl6c| 3 14 ../160 | 1.5 2.1 2.8 3.6 4.2 5.0 5.7
TU20c| 4 14 .../1200| 2.0 2.8 3.7 4.5 5.4 6.4 7.1
TU24c| 5 18 ..1240| 25 3.5 4.4 5.6 6.5 7.7 8.8
TU28c| 6 18 .1280| 2.9 4.1 5.3 6.5 7.6 8.9 10.2

¢ = index for cdumn nailing
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Table D15-6: Characteristic capacitiesRsk [kN] TU

CSAB5.0x40 with screws - [C24]
Rox Quantity |Joist Min Rs « [KN] for b =
Type | SD | Nails |[b/h[mm]| 60 80 100 | 120 | 140 | 160 | 180
TU12| 4 6 |../120| 15 3.3 54 | 54 | 54 | 54 | 54
Tule| 3 18 | ../160| 15 3.1 48 | 66 | 83 | 101 | 11.9
TU20| 4 22 | ../200| 2.0 3.6 67 | 99 | 125]| 151 | 16.2
TU24| 5 26 | .../240| 25 3.8 70 | 119 167 | 184 | 184
Tu28| 6 30 | ../280] 2.9 4.1 73 | 11.9| 193 | 206 | 206
Tul2c| 4 6 | ../120| 15 3.3 54 | 54 | 54 | 54 | 54
Tulec| 3 14 | ../160| 15 3.1 48 | 66 | 83 | 101 112
TU20c| 4 14 | ../200| 2.0 3.6 67 | 99 | 114 114 | 114
Tu24c| 5 18 | ../240| 25 3.8 70 | 119 133 | 133 | 133
Tu28c| 6 18 | .../280| 2.9 4.1 73 | 119 138 | 138 | 138
CSAb5.0x40 without screws - [C24]
Rox Quantity |Joist Min Rs « [KN] for b =
Type | SD | Nails |[b/h[mm]| 60 80 100 | 120 | 140 | 160 | 180
TU12| 4 6 | ../120| 1.1 1.6 21 | 27 | 32 | 37 | 43
Tule| 3 18 | ../160| 15 2.1 28 | 36 | 42 | 50 | 57
TU20| 4 22 | .../200] 2.0 2.8 37 | 45 | 54 | 64 | 71
TU24| 5 26 | ../240| 25 35 44 | 56 | 65 | 7.7 | 88
TU28| 6 30 | ../280] 2.9 4.1 53 | 65 | 76 | 89 | 102
Tul2c| 4 6 | ../120| 1.1 1.6 21 | 27 | 32 | 37 | 43
Tulec| 3 14 | ../160| 15 2.1 28 | 36 | 42 | 50 | 57
TU20c| 4 14 | ../200| 2.0 2.8 37 | 45 | 54 | 64 | 71
Tu24c| 5 18 | ../240| 25 35 44 | 56 | 65 | 7.7 | 88
Tu28c| 6 18 | .../280| 2.9 4.1 53 | 65 | 76 | 89 | 102
CSAB5.0x50 with screws - [C24]
Rox Quantity  [Joist Min Ry« [KN] for b = —A\—
Type | SD | Nails [b/h[mm]| 60 80 100 | 120 | 140 | 160 | 180 —\
TU12| 4 6 |../120| 15 3.3 58 | 63 | 63 | 63 | 63 |
Tule| 3 18 | ../160| 15 3.1 48 | 66 | 83 | 101 | 11.9 _ -
TU20| 4 22 | ../200| 2.0 3.6 67 | 99 | 125 151 | 178 —
TU24| 5 26 | .../1240| 25 3.8 70 | 1129 | 167 | 202 | 215
Tu28| 6 30 | ../280] 2.9 4.1 73 | 119 | 193 | 235 | 241
Tul2c| 4 6 | ../120| 15 3.3 58 | 64 | 63 | 63 | 6.3 i
Tulec| 3 14 | ../160| 15 3.1 48 | 66 | 83 | 101 ] 119
TU20c| 4 14 | ../200| 2.0 3.6 67 | 99 | 125 133 | 133
Tu24c| 5 18 | ../240| 25 3.8 70 | 119 156 | 156 | 156 screw 6,0x L
TU28c| 6 18 | ../280| 2.9 4.1 73 | 1129 161 | 161 | 161 with L = b-20mm
(for timber with b=60mm
o CSA5.0x50 with screws - [C24] use screws 5,0x50)
K Quantity  [Joist Min Ry« [KN] for b = mgg g}t el
Type | SD | Nails |[b/h[mm]| 60 80 100 | 120 | 140 | 160 | 180
TU12| 4 6 | ../120| 1.1 1.6 21 | 27 | 32 | 37 | 43
Tule| 3 18 | ../160| 15 2.1 28 | 36 | 42 | 50 | 57
TU20| 4 22 | .../200] 2.0 2.8 37 | 45 | 54 | 64 | 71
TU24| 5 26 | .../240| 25 35 44 | 56 | 65 | 7.7 | 88
TU28| 6 30 | ../280] 2.9 4.1 53 | 65 | 76 | 89 | 102
Tul2c| 4 6 | ../120| 1.1 1.6 21 | 27 | 32 | 37 | 43
Tulec| 3 14 | ../160| 15 2.1 28 | 36 | 42 | 50 | 57
TU20c| 4 14 | ../200| 2.0 2.8 37 | 45 | 54 | 64 | 71 _
Tu24c| 5 18 | ../240| 25 35 44 | 56 | 65 | 7.7 | 88 | C=indexfor
TU28¢| 6 18 | ../280] 29 41 53 | 65 | 76 | 89 | 02| cdumn nailing
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Table D15-7: Characteristic capacities Rk [kN] TU

Quantity |Joist Min Ry« [KN] - C24 timber
Type | SD | Nails |b/h [mm]|CNA4.0x4D CNA4.0x50 [ CNA4.0x60CSA5.0x4@ SA5.0x4
TU12| 4 6 ... 1120 3.6 45 5.3 6.1 6.1
TU16| 3 18 | .../160 4.8 5.9 7.0 8.4 8.4
TU20| 4 22 | .../200 6.5 7.9 9.3 11.9 11.9
TU24| 5 26 | .../240 8.2 9.9 11.5 15.4 154
TU28| 6 30 | ../280 9.9 11.8 13.8 18.9 18.9
TU12c| 4 6 ... 1 120 3.6 4.5 5.3 6.1 6.1
TUl6c| 3 14 | .../ 160 3.9 4.8 5.6 8.4 8.4
TU20c| 4 14 | .../ 200 5.1 6.2 7.2 11.0 11.9
TU24c| 5 18 | .../240 5.9 7.6 8.7 13.1 154
TU28c| 6 18 | .../280 6.6 8.8 10.3 15.2 18.9




