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Il SPECIFIC PART OF THE
EUROPEAN TECHNICAL
ASSESSMENT

1 Technical description of product
and intended use

Technical description of the product

The hold downs are one or more pieces, non-
welded hold downs. They are intended for timber
to timber, timber to concrete or timber to steel
connections fastened by a range of nails, screws
or bolts.

Post bases ABE, PBS and U-shoe are
manufactured by pressing of galvanized steel
plates. PBP60/50 is manufactured by pressing of
raw steel. All other post bases are welded steel
connectors.

The upper part e.g. a plate, a U-shaped plate or a
vertical plate for embedment into the timber is
fastened to the timber member with nails, screws,
bolts or dowels.

The lower part of the post base is either a bar, a
threaded rod, a tube or a plate for embedment into
the support of concrete or a steel plate to be
fastened by anchor bolts to the concrete support.

Posts OSP and OSPS are steel column made of a
circular hollow tube with a plate welded at each
end. These plates can be selected among 8
different available plates.

Steel quality, dimensions of the post bases, hole
positions and corrosion protection are shown in
Annex D.

The post bases and hold downs can also be
produced from stainless steel type 1.4401 or type
1.4404 according to EN 10088-2 or a stainless
steel with a minimum characteristic yield stress of
235 N/mm2 or a minimum ultimate tensile strength
of 330 N/mmz2. Dimensions, hole positions, steel
type and typical installations are shown in Annex B
and D.

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

The intended use of the post bases and the hold
downs is to support timber structures or wood-
based structural members to their support, where
requirements for mechanical resistance and
stability and safety in use in the sense of the Basic
Works Requirements 1 and 4 of Regulation (EU)

305/2011 shall be fulfilled. Each connection shall
be made with one post base.

The static and kinematic behaviour of the timber
members or the supports shall be as described in
Annex D.

The wood members can be of solid timber, glued
laminated timber and similar glued members, or
wood-based  structural members with a
characteristic density from 290 kg/m? to 420 kg/m?®.

This requirement to the material of the wood

members can be fulfilled by using the following

materials:

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

e Glued members of timber classified to C14-
C40 according to EN 338 / EN 14081 when
structural adhesives are used.

e Glued laminated timber classified to GL24c or
better according to EN 1194 / EN 14080.

e Solid Wood Panels, SWP according to EN
13353.

e Laminated Veneer Lumber LVL according to
EN 14374

e Plywood according to EN 636

e Oriented Strand Board, OSB according to EN
300

e Cross Laminated timber according to EN
16351

Annex C states formulas for the characteristic load-
carrying capacity of the post bases and the hold
down connections, which depend on the
characteristic density of the timber employed.

For some of the connectors Annex D states the
load-carrying capacities of the post bases and the
hold down connections for a characteristic density
of 350 kg/m?.

For timber or wood based material with a lower
characteristic density than 350 kg/m® the load-
carrying capacities shall be reduced by the Kgens
factor:

kdens = &
350

Where px is the characteristic density of the timber
in kg/mé3.

For timber or wood based material with a higher
characteristic density than 350 kg/m® the load-
carrying capacities shall be taken as that for 350
kg/m? unless detailed analyses are conducted.
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The post bases down-load bearing capacities are
given for timber which grain is parallel to the load
axis unless other grain direction is stated.

The design of the connections shall be in
accordance with Eurocode 5 or a similar national
provision. The wood members shall have a
thickness which is larger than the penetration
depth of the nails into the members.

The hold downs are primarily for use in timber
structures subject to the dry, internal conditions
defined by service class 1 and 2 of Eurocode 5 and
for connections subject to static or quasi-static
loading.

The hold downs can also be used in outdoor timber
structures, service class 3, when a corrosion
protection in accordance with Eurocode 5 or
coating ZM310 is applied, or when stainless steel
with similar or better characteristic yield or ultimate
strength is employed.

Post bases with a zinc coating Z275 according to
EN 10346 or G90 according to ASTM A-653 are
intended for use in service class 1 and 2 according
to EN 1995 (Eurocode 5).

Post bases which are hot dipped galvanized
according to EN ISO 1461:1999 with a zinc coating
thickness of approximately 55 ym or made from
stainless steel according to EN 10088:2005 or
sherardized according to EN 13811:2003 or
electroplated zinc according to EN 1403 and EN
ISO 2081 or coated with ZM310, allowing a use in
external conditions are intended for use in service
class 1,2 and 3 according to EN 1995 (Eurocode
5).

The hold downs may also be used for connections
between a timber member and a support made
from concrete blocks or similar.

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

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

assessment

Characteristic

Assessment of characteristic

3.1 Mechanical resistance and stability*)
(BWR1)

Characteristic load-carrying capacity
Stiffness

Ductility in cyclic testing

3.2 Safety in case of fire (BWR2)

Reaction to fire

3.7 Sustainable use of natural resources
(BWRY7)

3.8 General aspects related to the performance
of the product

Identification

See Annex D
No performance assessed

No performance assessed

The post bases are made from steel classified as
Euroclass Al in accordance with EN 13501-1
and EC decision 96/603/EC, amended by EC
Decision 2000/605/EC

No Performance Determined

The post bases have been assessed as having
satisfactory durability and serviceability when
used in timber structures using the timber
species described in Eurocode 5 and subject to
the conditions defined by service class 1, 2 and
3

See Annex A

*) See additional information in section 3.9 — 3.12.
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3.9 Safety principles and partial factors

The characteristic load-carrying capacities have
been calculated considering different ratios between
the partial factors for timber connections and steel
Cross sections.

According to clause 6.3.5 of EN 1990 (Eurocode —
Basis  of structural design) the characteristic
resistance for structural members that comprise
more than one material acting in association should
be calculated as

1 . Ymi .
Ry = R{nlxk,llnixk,i(bl) y_l’ad}

VM m,i

where y,, ,is the global partial factor for material 1
(in this case wood), ., is the partial factor on the
material and y,; are material partial factors for the

other materials, i.e. the calculations are made with
material parameters modified by multiplication by

Kmodi =7m,1/7m,i

The characteristic load-carrying capacities for all
product except OSP have been calculated
considering a ratio between the partial factor for
timber connections and steel / concrete cross
sections.

kmosi = 1.18  for steel yield strength
1.30

(ECS kmodi.y = m = 118)

kmosi = 1.04  for steel ultimate strength
1.30

(ECS kmodi.u = 1—25 = 104)

Kno =0,87 for anchor bolt in concrete
1.30

(ECS kmodi.c = ﬁ = 087)

For Kmosi> 1.18 / 1.04 / 0.87 the load-carrying
capacities stated in Annex B and D are valid (on the
safe side).
For kmoi<1.18 / 1.04 / 0.87 the load-carrying
capacities stated in Annex B have to be multiplied
by a factor

k _ kmodi.y or kmodi.u or kmodi.c
safe 1.18 1.04 0.87

3.10 Mechanical resistance and stability

See annex D for characteristic load-carrying
capacity in the different force directions F; to Fs,

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

Fastener

Connector nails and screws in accordance with
ETA-04/0013

The load-carrying capacities of the post bases and
the hold downs have been determined based on the
use of connector nails 4.0x35, 4.0x40, 4.0x50,
4.0x60 or 4.0x75 in accordance with ETA-04/0013.
It is allowed to use connector screws 5.0x35,
5.0x40, 5.0x50, 5.0x80, or connector nails 4.2x35,
4.2x50 or 4.2x60 in accordance with ETA-04/0013
with the same or better performance as the 4.0 mm
connector nails and still achieve the same load-
carrying capacity of the connection.

The capacity of a post base connection and a hold
down connection with 4.0x50 connector nails in
accordance with ETA-04/0013 can be calculated by
linear interpolation between the capacities for
4.0x40 and 4.0x60 connector nails.

Threaded nails in accordance with EN 14592

The design model also allows the use of threaded
nails in accordance with EN 14592 with a diameter
in the range 4.0 — 4.2 mm and a minimum length of
35 mm, assuming a thick steel plat when calculating
the lateral nail load-carrying capacity. If no
calculations are made a reduction factor equal to the
ratio between the characteristic withdrawal capacity
of the actual used threaded nail and the characteristic
withdrawal capacity of the corresponding connector
nail according to table Bl in ETA-04/0013 is
applicable for all load-carrying capacities of the
connection.

Other fasteners

Further, for most hold downs, anchor bolts are
assumed as fasteners to a reinforced concrete
structure. For such hold downs it is stated at the
tables with load-carrying capacities (Annex B) which
characteristic capacities have been assumed for the
bolt connection. Bolts to a steel structure with at
least the same capacities can also be used.
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Stainless steel

For the post bases and the hold downs produced
from stainless steel type 1.4401 or type 1.4404
according to EN 10088-4:2005 or a stainless steel
with a minimum characteristic 0.2% vyield stress of
240 N/mmz2, a minimum 1.0% yield stress of 270
N/mm?2 and a minimum ultimate tensile strength of
530 N/mm?2 the characteristic load carrying
capacities can be considered as the same as those
published in this document subject to the use of
stainless CNA connector nails or CSA connector
screws covered by the ETA-04/0013 or stainless
threaded nails or screws in accordance to the
standard EN 14592 respecting the rules given in the
paragraph "fasteners" above.

3.11 Aspects related to the performance of the
product

3.11.1 Corrosion protection in service class 1 and 2
In accordance with ETAG 015 the hold downs shall
have a zinc coating weight of min. Z275. The steel
employed is S250GD (S350GD) with min. Z275
according to EN 10346 and G90 SS Grade 33
according to ASTM A-653.

3.11.2 Corrosion protection in service class 3

In accordance with Eurocode 5 the hold downs with
a thickness of up to 3 mm shall be made from
stainless steel. Hold downs with a thickness from 3
to 5 mm can be made from stainless steel or have a
zinc coating of min. Fe/Zn 25¢/Z350 according to
ISO 2081/EN 10147. The nails or screws shall be
produced from stainless steel or have a zinc coating
of min. Fe/Zn 25c.

This requirement is fulfilled by post bases with a
corrosion  protection hot-dip galvanized of
approximately 55 um according to EN [SO
1461:1999 or stainless steel according to
EN10088:2005 or electroplated zinc coating
according to EN12329:2000 allowing a use of the
product in external conditions or sherardizing
according to EN 13811:2003.
Alternatively, ZM310 can be used as corrosion
protection in service class 3 for Post Bases and Hold
Downs (applicable for all steel thicknesses).

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

The post bases and the hold downs are
manufactured in accordance with the provisions of
the European Technical Assessment using the
automated manufacturing process laid down in the
technical documentation.

The execution of the connection shall be in
accordance with the manufacturers installation
guide.

Hold downs
A hold down connection is deemed fit for use
provided:

e The forces shall act on the timber members as
described in Annex C.

e The timber member shall be free from wane
under the nails in the vertical flap.

e The support shall be restrained against rotation.

¢ Nail or screw types and sizes shall be those
mentioned in the tables of Annex D.

e The nails or screws shall be inserted without pre-
drilling of the holes.

e There shall be nails or screws in the holes as
prescribed in Annex D.

e There shall be no gap between the hold down
connector and the timber member or the
support, unless otherwise described

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

e The bolts shall have washers as specified in
Annex C

Post bases
The stated type of fasteners for each post base has
to be applied in applicable holes in the post base.

The installation instructions provided by the
manufacturer stipulate:

e The primary structural member — the post
member shown in typical installation page 16 or
a beam member - to which the post bases are
fixed shall be:

— Restrained against rotation

— Capable to transfer the force to the post
bases as assumed.

— Free from wane in areas in contact with the
post base.

e The secondary structural member — the
concrete support - to which the post bases are
fixed shall be:

— Made from concrete of at least strength class
C16/20, unless other strength class is
indicated in annex C of this ETA.

e To ensure sufficient capacity the designer has
to take into account splitting of the timber.

e The timber member shall be free from wane.

e The timber section sizes shall be equal or
superior to the horizontal plate in contact with
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timber when contact is required (not
appropriate for TPB).

e There shall be no gap between the timber and
the horizontal contact area.

e Otherwise the gap between the timber member
and the post base may not exceed 3 mm.

e There are no specific requirements relating to
preparation of the timber members.
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4 Attestation and verification of
constancy of performance (AVCP)

4.1  AVCP system

According to the decision 97/638/EC of the
European Commissionl, as amended, the
system(s) of assessment and verification of
constancy of performance (see Annex V to
Regulation (EU) No 305/2011) is 2+.

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

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

1 i!
\
Issued in\Copenh

\ LOTeSe po
Thomas B‘fuun
Managing Director, ETA-Danmark
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Annex A: Revision History

Modifications and additions to the previous versions of ETA-07/0285

(and ETA-07/0314 merged in v4.0)

Issue No.

Update

ETA-07/0285 1.0

First release

ETA-07/0314 1.0

First release

ETA-07/0285 2.0

Update of the dimensions C for post base type D/PPD.

Update of the steel material of the tube for post bases PL, L and IL

Update of the steel thickness of the tube of PPA post bases

Add new post bases FPB, APB100/150, PBP60/50, CPB/CPS, PGS

Update of coating for PPRB, PPRC, PBLR and APB7090/100

Update of the steel material of the tube for PPRC and PBLR

Update of the dimensions E2 and E3 for PPS230

Add figures and ribbed bar diameter for PPSP post bases

Update of the steel thickness of the tube of PBL post bases

Add table 3 giving the factor to apply on characteristic values for use in service class
3

Reduction of the resistance capacities for uplift load Fr2 next to the revision of the nails
capacities according to the update of the ETA-04/0013 (valid from 2008-08-13 to 2013-
08-13). Reduction occurs for the post bases D/PPD, L, LS, LB, vario D/PB, vario
DB/PB, U-shoe, PPUP, PBS, ABE. Reduction occurs also for lateral load Hg; for PPUP
for the same reasons.

Update of Hgr;1 values for post base | next to mistakes

Reduction of the resistance capacities next to the revision of the steel properties of the
tube for download Fgi for the post bases PL, L, IL and lateral load Hg for PL and IL

Update of Hg values for post base vario 1B next to mistakes

Update of the resistance capacities table for download Fr; for PPR, PPRB and
PPRC

Add characteristic resistance capacities for new post bases FPB, APB100/150,
PBP60/50, CPB, CPS and PGS.

ETA-07/0285 3.0

Insert list with names and alternative names

Insert stainless steel

Insert PLPP180

Modification of hole size and hole position for PPRIX

Add steel quality for PPSP70 and PPSP90

Add post bases PPSR320

Add post base CMS

Modification the calculation for service class 3

Delete the size 90x60 and 100x60 in table for force direction Hr: and Hr>

Modification of values F1 for PJPS;PJPB, PJIS; PJIB,

Modification of values F1 for PPSP70, PPSP90

Add type PPSP320

Add type CMS

Modification of the hole-@ in the bottom plates for types:
PISB, PISBMAXI, PLB, PVDB, PVIB, PPB, PJPB, PJIB, PPMINI, APB7090, CPB
From @11 to 11/12mm, or from @13 to 13/14mm, or from @17 to 17/18mm

Rename the types

ETA-07/0314 3.0

Rename the index

Add the new components of HD2P

Add the characteristic capacities for the new components of HD2P
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4.0

Merge of ETA-07/0314 and ETA-07/0385

AKR — new values / nail pattern ; thickness 3,0mm added

Add HD3B

PPUP70/ PPUP90: modification of some sizes and the size of tube

PPR, PPRB, APB : deletion of wood screws@12mm and anchor bolts

PPD: modification of the values Fr>

PL: modification of the values

HD: modification of the hole diameter for the bolts (@ of bolt + 2mm)

HD: adding new sizes

HD, BETA : modification the values to (Rix = Agross X 233N/mm?)

Add possibility for installation of some Hold Downs on a timber floor

Add the new components of HD2P

Add the characteristic capacities for the new components of HD2P

5.0

Add PU /EMBU

Modification of load values of PIS/PISB/PISMAXI/PISBMAXI

Add CPT

Add ABW

Add APR110/150

Add PBH75 / PBH120

AKR: add new size 205; adding new nail pattern

AH16050: adding new load application table

PPD: Add no. + size of nails, add min. concrete type, add load table for “C20"

APB100/150: adjust name table

PPRC: update Zinc coating

HD3B: include sizes into the drawing

HE-anchor: adjust formula

6.0

Ensure overall consistency of the ETA, changing all drawings, notations, tables

Replace all modified characteristic capacities by characteristic capacities

Add ZM310 as an alternative coating

Add new post bases TPB, PIBA110/160, PB3B, PB3C

Add new hold-downs HTT22E, HTT31, HD2P-U379S80, MAH, SCMF

Add steel posts OSP, OSPS

Add stiffness of HTT, HTT22 ductility class and values for HTT4&5 with washer

Add stiffness of AKR

Merge capacity tables of PPD

Change the geometry of plates of PPMini, update of the capacities

Change the geometry of plates of PPA, PBL, PPSP130, PPUP, update of the
capacities

Update APB7090 capacities

7.0

Update AH capacities

Bottom plate holes of PISB160&260 changed from 13 to 14 mm

Add nail pattern for AKR245/L

Switch char capacity to a single formula depending on kmod for APB7090 FPB PBS PPA
PPS PPSDT PPSP

Add SP9 / SPS9 as top part for OSP / OSPS

Add PPSDT170IX as new version of PPS170IX

Add PLO1

Add PP18/24B and PP18/24S

Add PBW

some small modifications and corrections

HD2P, and: additional option for modification of hole pattern and sizes.

HTT — adjustment of formula for Zyklop
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Table with the product names and alternative names

Alternative names are given for each product in annex D

The annexed "Xx" in the name of products is for the
different size of products, the range is given in the
Annex A.

It may be possible to add at the end of name
following letter and/or combinations.

G = galvanized

S or S2 or IX = Stainless or Inox

HCR = High Corrosion Resistant steel
Z = ZM310 or other coating

-K = Kit; incl. fasteners

-B = without Barcode

-R = Retall
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Annex B Typical Installation

B1 Typical installation post bases
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B2 Typical installation of steel column
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B3 Typical installation hold down
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Annex C Basis of design

CO Symbols used in the ETA-07/0285

For the purpose of ETA-06/0270, the following symbols apply.

C1 Design Basis - general

The design value of load-bearing capacity Rq are calculated from characteristic capacity R as following:

Ry X k
Rd — k mod
Ym

with the material partial coefficient ym for wood and the load-duration factor kmod iS given in table 1 or 2,
correspondent the service class

In some cases, R includes a kmod factor, then the formula above is still valid.
For example:
Post-base CPT44Z characteristic capacity: Rix = 49.7 / Kmod®®

_ (497/knoa )X Kmod

The associated design value is: Ria=
Ym
Table 1 Factor kmod for service class 1 and 2
Load duration class and kmod factors for service class 1 and 2
P L M S I
Permanent Long term Medium term Short term Instantaneous
0,6 0,7 0,8 0,9 1,1
Table 2 Factor kmod for service class 3
Load duration class and kmod factors for service class 3
P L M S I
Permanent Long term Medium term Short term Instantaneous
0,5 0,55 0,65 0,7 0.9
Density

The load-carrying capacities of the post base and the hold downs connections are stated for a timber strength
class C24 with a characteristic density of 350 kg/m3 unless otherwise indicated.

The load-carrying capacity of the connections for a lower characteristic density should be determined under
the assumption that the load-carrying capacity is proportional to the density. In consequence, the value should
be reduced using the factor kqens as defined below:

kdens = &
350

where px is the characteristic density of the timber in kg/m® and 350 is the characteristic density for timber
class C24 in kg/ms.

The load-carrying capacity for a larger characteristic density shall be taken as equal to the one published in
this document unless a special investigation is made
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Concrete

The load-carrying capacities of the post base connections are stated for a concrete class C15 unless
otherwise indicated.

Installation with bonded anchorage

The post bases of types: PJIS, PLS, PJPS, PPS, PI, PP, PPD may be installed in reinforced or unreinforced
normal weight concrete of strength class C20/25 at minimum as a post-installed-anchorage with injection
system Simpson Strong -Tie ® SET-XP Epoxy Adhesive Injection System (acc. ETA-11/0360) or Simpson
Strong-Tie ® AT-HP™ (accETA-14/0383(thread) ETA-11/0139 (rebar)). The design of the anchorage
installation shall be performed in accordance with the latest versions of the equivalent European technical
approval (ETA).

S Drill hole diameter do
njection Mortar X ® °l| threaded rod
System Threaded rod Reinforcement bar o ol | o
M16 M20 216 220 ——L" reinforcement bar
SET-XP 18 mm 24 mm 20 mm 25 mm 7
AT-HP 18 mm 22 mm -/- -/- h
0
4/
Wane d%
Where force is carried by contact compression no wane may occur. +—+5

Where the lateral force is acting toward a Hold Down connector the force is carried by contact compression
so for this case no wane may occur in the surface of the timber under the vertical flap. Additionally, no wane
may occur under the nails.

Fastening

Unless otherwise indicated in the calculations the holes in the post bases have to be fully applied with the
applicable fasteners. The fastener types for which the calculations have been made are stated at each post
base.

The nail pattern shall be as described in Annex D. The fastener types for which the calculations have been
made are stated at the relevant post bases and hold downs.

The thickness of the beam shall be a minimum of the embedment depth of the nails or screws.
F
Assumed characteristic capacities of anchor bolts T '
The capacity of the anchor bolts are to be checked. Fs«‘ *
The calculations to use corresponding to the forces are outlined below: e
| & A L &

For a lateral load: the axial force for the bolt:
Faxialbot = Fax e / f ! |

Fiateral bort = F3/ N by
For an uplift load:

Faxial,bott = Fup / N

With n = number of bolts.

The above method should be used to check anchor bolt capacities unless otherwise stated alongside the
product details.
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C2 Definition of force directions

C2a Force directions for post bases

A B ;K 3R F,
bt
R s Fs oo
F, l LFl F,

CDT 77777777777 | o CDT

Figure C2a.Typical connection with notation for loads. The actual force directions are indicated for each
post base

The capacities in the tables are stated in kN and kNm.

Gap
The gap (g) is the distance from the top side of the concrete to the top side of the top plate. The gap is stated
for each post base in the following.

Acting forces
Unless otherwise indicated in the tables with load-carrying capacities, the forces are assumed to act as
described below:

Fi Load-carrying capacity for downward load acting along the central axis of the joint

F2 Load-carrying capacity for upward load acting along the central axis of the joint

Fs Load-carrying capacity for lateral load acting in the centre of the post in line with the lower row of holes
Fs Load-carrying capacity for axial load acting in the centre of the compression zone at the bottom of the

timber member
My,  are described by types CMR and CMS

Combined forces
In the following tables the load-carrying capacities are given for the individual loads: Fi, F2, Fz and Fa.
For combinations of loads, the following equation shall be fulfilled, unless otherwise indicated.

> () <10

L

For horizontal loads Fz and F4 acting simultaneously the resulting horizontal load shall be calculated as

F3/4 = ’F32+F4_2
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C2b Forces directions for hold downs
The characteristic load-carrying capacities are determined for the following force directions.
ﬁ R T

sk I f &

column purlin

F, F F F,
f — - f
Lf 2 2 Lf
I:4/5 F
L 2
d_’ F

Figure C2b: Forces and their assumed positions. Top row for Hold Downs only subjected to a lifting force.
Bottom rows for Hold Downs subjected to both eccentric lifting forces and lateral forces.

Two hold downs

Fi1 Lifting force acting along the central axis of the joint

F. and Fs Lateral force acting in the joint between the purlin and beam in the purlin direction

Fsand Fs Lateral force acting in the beam direction along the axis of the joint but elevated e above the
beam

One hold down per connection

Fi Lifting force acting in the central axis of the hold down but in a distance f from the
vertical flap of the hold down
If the purlin is prevented from rotation the load-carrying capacity will be half that of a
connection with two hold downs

F. and F; Lateral force acting in the joint between the purlin and the beam in the purlin direction

Fa Lateral force acting in the beam direction perpendicular to the vertical flap elevated e
above the beam directed towards the hold downs vertical flap

Fs Lateral force acting in the beam direction perpendicular to the vertical flap elevated e

above the beam directed away from the hold downs vertical flap
Combined forces
For practical purposes the strength verification is always carried out for design forces and design capacities.
If the forces are combined the following inequalities shall be fulfilled:

2
: F F F
Z{i}gl,o For the hold down AKR shall be fulfilled: [ LA a5 J +( 2/3d Jsl,o

1-i i,d 1,d R4/5,d 2/3,d



Page 22 of 150 of European Technical Assessment no. ETA-07/0285 issued on 2019-05-23

The capacity can be limited by the capacity of the anchor bolt. This has to be investigated separately, see
below.

Additional conditions
The nail pattern shall be as described in Annex D. The fastener types for which the calculations have been
made are stated at the relevant hold downs.

The thickness of the beam shall be according to Eurocode 5, tyen shall be min. 6d, where d is the diameter of
the nail or screw.
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C3 Fasteners

Nail. screw and bolt type Nail. screw and bolt Finish and
size (mm) corrosion protection
Diameter Length
Connector nail According to 3.7, 4.0; . ,
ETA-04/0013 49 35to 100 Electroplated zinc / Stainless steel
Annular ring shank nalil 3.1 35 Electroplated zinc
according to EN 14592 4.0 35 to 100 P
Smooth shank nail 3.75 75 Hot dipped galvanized
Smooth shank nail 4.0 90 Hot dipped galvanized
Lag screw 8 1106 12; Electroplated zinc
Electroplated zinc /
Wood screw 50 i Impreg®-+/Impreg®Xx4
Electroplated zinc /
Wood screw 10.0 i Impreg®-+/Impreg®Xx4
Electroplated zinc /
Wood screw 12.0 - Impreg®+/Impreg@X4
Electroplated zinc /
Wood screw 16.0 i Impreg®-+/Impreg®Xx4
Screw 6.0 260 Electroplated zinc
Screw 5.0 =280 Electroplated zinc
Dowel 8.0 -
Electroplated zinc/
Dowel 10.0 ' Hot-dip galvanized
Dowel 12.0 -
Shear plate connector 62 . :
type C2 or C11 75 Hot-dip galvanized
Bolt M12 12 -
Bolt M16 16
Anchor bolt M10 10 Concerning corrosion protection see
Anchor bolt M12 12 - the specifications of the manufacturer
Anchor bolt M16 16 -
Concrete screws * 8-20
o See the manufacturer.
Self-drilling screws such as Under service class 1&2 condition. it
JT2-3-5.5x25 or 9.5 25 can be assumed the intended working
SD6-H15-5.5x22 life of these fasteners is 50 years
according to EN1995-1-1 table 4.1

*according to an ETA
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Post Bases

D1: ABE

Annex D Product definition and capacities

Product name

Alternative names

ABE

Figure D1-1: Drawings
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Table D1-1: Size specification

Model Product dimensions [mm)] Holes

A B C F ta Qty size | Qty size
ABE44 90 89 71 28 1.5 6 @4 1 @14
ABE46 90 138 103 26.5 1.5 8 @4 1 @17
ABE66 140 138 79 26.5 1.5 8 @4 1 @17

Table D1-2: Material specification

Part

Material Grades

Coating specification

ABE

G90 SS Grade 33 according to ASTM A-653

Hot-dip galvanized according to EN I1SO 1461:1999

or stainless steel as described

Table D1-3: Characteristic capacity

Characteristic capacities [kN]

Fastener Ra.x
On post On concrete Load duration
Model | Qty | Type |aty| Type | R [P L [M [s [I
6 | ARS3.1 6.7
ABE44 1 12 63.3
6 | S3.75 ? 7.1 7.8/ Kmod
8 CN3.7 15.8
ABE46 3 S2.0 1 @16 81.4 11
8 CN3.7 15.8
ABE66 1 16 130.9
8 $4.0 @ 11

*Fasteners on timber post:

ARS3.1: Annular ring shank nail 3.1x35
CN3.7: Connector nail 3.7x50

$3.75: Smooth nail 3.75x75

$4.0: Smooth nail 4.0x90
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D2: ABW

Product name Alternative names
ABW44Z
ABW44RZ
ABW66Z
ABWG66RZ

Figure D2-1: Drawings

Table D2-1: Size specification

. . Holes
Product dimensions [mm]
Model Top Bottom
A B C F washer t. | t2 | Qty | size | Qty | size
ABW447 90.5 90.5 | 63.5 | 25.4 | 50x50x3.5 15|16| 1 @5 1 @14
ABW44RzZ | 101.6 | 101.6 | 50 | 25.4 | 50x50x3.5 15|16 1 @5 1 @14
ABW66Z | 139.7 | 139.7 | 76.2 | 25.4 | 76x76x6.0 1827 1 @5 1 @14
ABWG66RZ | 152.4 | 152.4 | 71.4 | 25.4 | 76x76x6.0 1.8 | 2.7 1 @5 1 @14
Table D2-2: Material specification
Part Material Grades Coating specification
G185
ABw 55 Grade 3 Correspopding to ~40um
according to ASTM A653 G90 for washer 50x50x3.5mm
Corresponding to ~20um
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Figure D2-3: Anchor and washer position

The anchor and the washer can be set as in one of the three configuration shown above
After the timber post is set in place and the anchor bolt is tighten, the front flap has to be fold up.

Table D2-4: Characteristic capacity

Characteristic capacities [kN]
Fasteners
On post On concrete Rik Ra.x
Model Qty Type Qty Type
ABW447 8 @3.75x75 1 @12 53.9 3.1
ABW44RZ 8 @3.75x75 1 @12 58.2 -/-
ABW66Z 12 @4x90 1 @12 105.9 7.4
ABWG66RZ 12 @4x90 1 @12 110.4 min(6.6 ; 6.9/Kmod)

For combined forces the following formula has to be checked: & (Fiq/ Rig) <1
The bolt anchor shall have a minimum capacity of 1.0 x F,.4.
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D3: APB100-150

Product name Alternative names
APB100/150
APB100/150Z

Figure D3-1: Drawings
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Table D3-1: Size specification
. . Holes
Product dimensions [mm]
Model Top Bottom
A B D E F G ti=t2 | Qty | size | Qty | size
APB100/150 100 100 130 130 100-150 20 4 4 @12 4 @12
Table D3-2: Material specification
Part Material Grades Coating specification
Plates S235JR according to EN 10025 Electroplated zinc Zn25/A
Tube §235 JRH according to EN 10219 according to EN ISO 2081
Or electroplated zinc Zn10/A
(alkali zinc)
Threaded rod steel class 4.6 according to ISO 898 Type ...Z: Zinc Nickel galvanization plus top
coating
Or stainless steel as described

Table D3-3: Characteristic capacity

Characteristic capacities [kN]

Fasteners
On post On concrete Rik
Model Qty Type Qty Type

APB100/150 4 @10 4 @10 58.0 / Kmod®®
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D4: APB7090/100

Product name

Alternative names

APB7090/100

Figure D4-1: Drawings
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Table D4-1: Size specification
. . Holes
Product dimensions [mm]
Model Top Bottom
A | B C D | E F G | 1=tz | Qty | size | Qty | size [ Qty | size | Qty | size
APB7090/100 | 90 | 70 | 84-24 | 90 | 70 | 30-90 | 14 4 4 @11 | 4 @6 4 | @11 4 @6

Table D4-2: Material specification

Part

Material Grades

Coating specification

Plates

S235JR according to EN 10025

Threaded rod

Steel class 4.6 according to EN/ISO 898

Electroplated zinc Zn 12/c

according to EN I1SO 2081

or sherardizing class C30
according to EN 13811

Or stainless steel as described

Table D4-3: Characteristic capacity

Fasteners Characteristic capacities [kN]
On Timber grain
L Rnjpest concrete direction / load Ruk
aty [ Type | aty [ Type | | |
parallel 21.7/Kmod *7°
APB7090/100 | 4 10 4 10
/ ? ? perpendicular min(21.7/kmod”> ; 16.3/Kmod)
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D5: APR110-150

Product name Alternative names
APR110/150

Figure D5-1: Drawings
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Table D5-1: Size specification
. . Holes
Product dimensions [mm]
Top Bottom
Model t
A B D E F G | = | Qty | size | Qty | size
t2
APR110/150 | 100 | 100 | 130 | 130 | 110-150 |16 |4 | 4 @12 4 @12

Table D5-2: Material specification

Part Material Grades Coating specification
Plate $235JR according to EN 10025 Electroplated zinc Zn25/A
Tube C15RPb according to EN10084 according to EN I1SO 2081
Threaded Rod steel class 4.6 according to 1ISO 898 Or Electroplated zinc Zn10/A (alkali zinc)
Or Stainless steel as described

Table D5-3: Characteristic capacity

Characteristic capacities [kN]

Fasteners
On post On concrete Rk
Model Qty | Type | Qty | Type
APR110/150 4 @10 4 @10 36.7
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D6: CMR & CMS

Product name

Alternative names

CMR

CMS

Figure D6-1: Drawings

Table D6-1: Size specification

=]

40 . o

450

O
355
40
o

CMR CMS

. . Holes
Product dimensions [mm]
Model Top
A B C D E F | t | Qty | size | Qty | size
CMR 115-165 | 100 | 625|200 | 325 |60 | 10| 4 | @17 | 4 ?6.5
CMS 80-140 | 80 [ 470|150 | 200 |40 | 8 4 | @17 | 4 ?6.5

Table D6-2: Material specification

Part

Material Grades

Coating specification

CMR-CMS

S235JR according to EN 10025

Hot-dip galvanized according to EN ISO 1461

Or stainless steel as described
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Table D6-3: Characteristic capacity — for concrete C12/16

Characteristic capacities [kN]
Fasteners Timber
On post size Rik =
Model | Qty | Type | (mm) Ra.k Rs.xfor h1 =200 mm Rax for h2 =0 mm Mr1.k M.k
115 6.7
bolt 120 7
@16 | 125 . . : _ 7.3
CMR 2+4 +Co- 140 117.2 min( 99; 21.3/Kmod ) min(33; 30.9/kmod) min(19.8; 13.9/kmod) 32
75 150 8.8
160 9.4
bolt 80 3.9
@16 | 100 . _ _ _ _ 4.8
CMS 2+4 +Co- 120 96.7 min( 74; 15.0/Kmod) min(21.1; 19.8/kmod) min(11.6; 7.1/kmod) g
62 140 6.8
The post-base shall be embedded in concrete in depth
equal to dimension E.
~N—
For a load Fs acting at the height h; > 200 mm for CMR :
(for CMS h; > 157mm) the load carrying capacity shall not
be taken as higher than: H2
For CMR : Rs(h) = R3(200) * 200 / hs. h, "
For CMS: Rs(h) = Rs(157) * 157 / hi. R
For a load Fs; acting at the height h, > 0 mm, the load
carrying capacity shall not be taken higher than:

R4(h)=1/2R4*a/h2.

where:
a is the inner distance between the vertical steel plates e.g. the column depth.

For a vertical load F (either F1 or ;) and a horizontal load F; acting simultaneously it should be verified that
(F/Ry2)* + (Fs /R3)* < 1

For a vertical load F (either F1 or F;) and a horizontal load F, in the height h acting simultaneously it should be verified
that Rs(h) <M/ (h (1-F/R1))

For combined loads the following check shall be made:

2
(Fl/z-d) + (FS.d + Mg )2 <1
Ri/2.4d R3g Mp1gq/ ~—

(F1/2.d + Mz.d)2 + (M)Z <1

Ri/2da My2d Ryg
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D7: CPB & CPS

Product name Alternative names
CPB CPB40
CPS CPS40

Figure D7-1: Drawings
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Table D7-1: Size specification
Hol
Product dimensions [mm] o%es
Model Bottom
A B C D E F G |t | t2 | Qty | size
CPB 39| 126 | 120 | 160 | 90 190-250 24 | 8|10 4 | @14
CPS 39| 126 | 120 | 70 |70 450 48 | 8 | 10
Table D7-2: Material specification
Part Material Grades Coating specification

Plates & tube S235JR according to EN 10025
Threaded rod $355J0 according to EN 10025
Or stainless steel as described

Hot-dip galvanized according to EN ISO 1461

The part with the length “C” is with a coarse thread, the hole for this thread in the timber column shall be
made with @40mm.
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Table D7-3: Characteristic capacity

Characteristic capacities [kN]

Fasteners Rax = Rak
On concrete Rik Rik** | Rax | Rax**
Model | Qty | Type 190 | 250
CPB 4 @12 61/Kmod 23.7 | 13.8 1.7 | 1.4
CPS min( 170.3; 118.7/Kmod) 110.7 | 23.7 | 13.8 min( 7.2; 5.2/kmod)

** |n cases where the post base can be submitted to uplift AND download
f is the distance between concrete surface and post surface

For vertical load F; and horizontal load Fs; or F4acting simultaneously it shall be verified that:

Fi/Rig+ Fsa/ Raug <1
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D8: CPT
Product name Alternative names
CPT44Z
CPT66Z
CPT88z
Figure D8-1: Drawings
H 40 _ 25
— ﬁ
{7
| \>\\ &
o
213.5
T 39.7 39.7
213.5
@13.5
u_r & > O O
[==] 0
f [=}] (=]
< s [ S—
CPT44Z CPT66Z & CPT88Z
Table D8-1: Size specification
. . Holes
Product dimensions [mm]
Model Top Bottom
A B C F H washer ts | t2 [ Qty | size | Qty | size
CPT44z 88.9 | 889 | 145|254 |79.4 | 35.7x28.6x3.5 35|27 3 | @135 2 | @135
CPT66Z 136.5 | 136.5 | 145 | 25.4 | 114 35.7x28.6x3.5 35|27 @135 | 2 | @135
CPT88Z 184 184 | 145 | 25.4 | 114 35.7x28.6x3.5 35|27 @135 | 2 | @135

Table D8-2: Material specification

Part

Material Grades

Coating specification

CPT

steel SS Grade 33 according to ASTM A653

G185 according to ASTM A653 Corresponding to ~40um

Figure D8-2: Steel dowel pattern
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Table D8-3: Characteristic capacity

Characteristic capacities [kN]

Fasteners
On post On concrete Rik Rz e Rax
Model | Qty Type Qty | Type
CPT4427 @13x70 @12 49.7/Kmod®® 10.1/Kmod 7.3 min(4.9; 3.5/Kkmou)
CPT66Z ?13x121 @12 | 76.3/kmoa®® 14.7/kmod | Min(R2xx 0.7;9.1) | min(6.9; 5.0/kmod)
CPT88Z | 2 | @13x121| 2 @12 | 103.0/kmod®> | 14.7/Kmod | mMin(Rzxx0.7;9.1) | min(6.9; 5.0/Kmod)

For combined forces the following formula has to be checked: 2 (Fi/ Rig) <1

Minimum anchor capacity per anchor

CPT88Z

Model Fo4 Fs.q Faq
CPT44z 2XxFsq
CPT66Z 0.88 x Fa4 1.76 x F34

1.1x Fagq
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D9: FPB

Product name Alternative names
FPB

Figure D9-1: Drawings

t1

Table D9-1: Size specification

) . Holes
Product dimensions [mm]
Model Top Bottom
A B D E F G |ta=t2 | Qty | size Qty size
FPB100/2 — FPB100/2IX 100 100 130 130 100 | 31 2 4 @12 4 @12
FPB150/2 — FPB150/2IX 100 100 130 130 150 31 2 4 @12 4 @12
FPB100/2.5 — FPB100/2.5IX 100 100 130 130 100 | 32 2,5 4 @12 4 @12
FPB150/2.5 — FPB150/2.5IX 100 100 130 130 150 | 32 2,5 4 @12 4 @12
Table D9-2: Material specification
Part Material Grades Coating specification
Plates S235JR according to EN 10025 Hot-dip galvanized according to
Ribbed bar B 550 BR+AC according to 10080 EN ISO 1461
Or stainless steel 316L according to EN 10088
Table D9-3: Characteristic capacity
Fasteners Characteristic capacities [kN]
On post Rik Load duration
Model Qty | Type | Qty | Type ’ ’ ’ ’
FPB100/2 — FPB100/2IX 4 @10 4 @10
65.9 / kmod
FPB150/2 — FPB150/2IX 4 @10 4 @10
FPB100/2.5 — FPB100/2.5IX 4 @10 4 @10 min(90.0/kmod®* ; 72.2/kmod)
FPB150/2.5 - FPB150/2.5IX | 4 | @410 | 4 @10

Capacities are also valid when FPB is turned upside down.
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D10: PB3B PB3C

Product name

Alternative names

PB3B

PB3C

Figure D10-1: Drawings
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Table D10-1: Size specification
Hol
Product dimensions [mm] oes
Model Top Bottom
A B D E F G t t: [ Qty | size | Qty | size
PB3B 100 | 100 | 155 | 155 | 500 | 80 8 8| 4 |@65| 4 | @14
PB3C 100 | 100 | 100 | 100 | 670 | 80 8 4 4 | @6.5

Table D10-2: Material specification

Part

Material Grades

Coating specification

Plates and tube

S235JR according to EN 10025

Hot-dip galvanized according to EN I1SO 1461

Table D10-3: Characteristic capacity — for concrete C20/25

Characteristic capacities [kN

Fasteners
R3x =
On post On concrete Rk Ra.k Rax
Model | Qty | Type | Qty | Type
PB3B 4 @6 4 @12 202.6 2.83 X Raxsck Rax.sc.k
PB3C 4 Q)B M|n(2026; 163/kmod) 2.83 X Rax.sck Rax.sc.k

With Rax,sc,k = the
axial capacitiy of
screw for 45°.
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D11: PBH
Product name Alternative names
PBH75
PBH120
Figure D11-1: Drawings
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Table D11-1: Size specification
Hol
Product dimensions [mm] oS
Model Top Bottom
A B C D E F G H | ta| t2 | Qty size Qty | size
PBH75 75 75 110 160 100 216 42 45 8| 8 2 @8.5 2 @13
PBH120 120 120 110 155 155 216 42 90 | 8 | 8 4 @8,5 4 @13
Table D11-2: Material specification
Part Material Grades Coating specification
Plates and S235JR according to EN 10025 Hot dip galvanized according to EN I1SO 1461
tube Or stainless steel as described

Table D11-3: Characteristic capacity — for concrete C12/16

Characteristic capacities [kN]
Fasteners
ol Tirr.Iber Rik Ra.k Ra.k Ra.k
On post concrete size
Model | Qty | Type | Qty | Type | (mm)
80 . ) 8.1 min( 5.5 ; 5.4 / Kmod) min( 5.8 ; 4.4 / Kmod)
PBH75 | 2 | @8 | 2 | @12 | 100 ;Bg‘(sl/olf's’) 9.5 | min(6.5; 5.4/ kmoo) 5 / kmod®®
120 20t 1904 | min(7.1;5.4/ Kmod) 5.5 / Kmod®®
80 5.5 / kmod™®
PBH120 | 4 @8 4 | P12 100 109.5 / Kmod 20.7 5.4 / Kmod 6 / Kmod®®
120 6 / Kmod
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Product name

Alternative names

PBLR

Figure D12-1: Drawings
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Table D12-1: Size specification
. . Holes
Product dimensions [mm]
Model Top Bottom
A B D E F G |t |t | Qty | size | Qty size Qty | size
PBLR 130 | 130 | 130 | 171 | 110-150 | 20 | 5| 5 4 @12 8 P6x12 3 @12

Table D12-2: Material specification

Coating specification

Electroplated zinc Zn25/A
according to EN ISO 2081
Or electroplated zinc Zn10/A
(alkali zinc)

Part Material Grades
Plates S235JR according to EN 10025
Nut C15RPB according to EN 10084
Rod steel class 4.6 according to ISO 898
Or stainless steel as described

Table D12-3: Characteristic capacity

Characteristic capacities [kN]
Fasteners
On post On concrete Ri.k
Model Qty Type Qty Type
PPLR 4or8 @10 or @6 at 45° 4 @10 51.1 / kmod®®
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D13: PBP6O -

50

Product name

Alternative names

PBP60/50

Figure D13-1: Drawings
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Table D13-1: Size specification
. . Holes
Product dimensions [mm]
Model Top Bottom
A B C D F Qty | size | Qty | size | Qty size
PBP60/50 35 60 140 62 49 | 3| 2 | @13 | 7 | @5 1 @12 x25

Table D13-2: Material specification

Part Material Grades Coating specification
Sherardizing class C30 according to EN 13811
. Or electroplated zinc Zn25/A
S235JR according to EN 10025 according to EN ISO 2081
PBP60/50 Or electroplated zinc Zn10/A (alkali zinc)

Or stainless steel as described

Table D13-3: Characteristic capacity

Characteristic capacities [kN]

Fasteners
Nb of post On post On concrete Rik Rz
Model bases Qty | Type | Qty Type
2 4 @12 2 @10 28/Kmod
PBP60/50 8.3/kmo
/ 4 8 @12 4 @10 63/Kmod fKimos
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D14: PBS
Product name Alternative names
PBS
Figure D14-1: Drawings
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Table D14-1: Size specification
Hol
Product dimensions [mm)] oS
Model Top Bottom
A B C D E F G H t1 | Qty size Qty | size | Qty size
PBS44 90.5 57.2 | 159 89 90.5 25.4 57.2 84 2.5 4 @14.3 14 | @14.3 3 @19.1
PBS46 90.5 57.2 159 138 90.5 25.4 57.2 84 2.5 4 @14.3 14 | @14.3 3 @19.1
PBS66 1395 | 575 | 165 | 136.5 | 1395 | 254 57.2 | 120.7 | 2.5 4 @14.3 14 | @14.3 3 ©19.1

Table D14-2: Material specification

Part Material Grades Coating specification
pBS G90 SS Grade 33 according to ASTM A-653 Hot-dip galvanized according to EN ISO 1461:1999
Or stainless steel as described

Table D14-3: Characteristic capacity

TS Characteristic capacities [kN]
On post Rik R2x
Model Qty Type*

CN3.7 24

PBS44 12 54.5/kmod”0.5
S4 16
CN3.7 24

PBS46 12 57.5/kmod”0.5
S4 16
CN3.7 24

PBS66 12 77.5/kmod”0.5
S4 16

*Fasteners on timber post:
CN3.7: Connector nail 3.7x50
S4.0: Smooth nail 4.0x90
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D15: PGS

Product name

Alternative names

PGS

PGS24/x

Figure D15-1: Drawings

Table D15-1: Size specification
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Product dimensions [mm] o%es
Model Top Bottom

A | B C D E F G |t | t2 | Qty | size | Qty | size | Qty | size
PGS24/130 100 - 195
PGS24/180 180 - 245

/ 24 | 80| 125 | 100 | 180 24|86 1 |@11| 3 @6 | 4 | @14
PGS24/230 230 - 295
PGS24/280 280 - 345

Table D15-2: Material specification

Coating specification

Part Material Grades
Plates S235JR according to EN 10025
Tube $235 JR according to EN 10219

Threaded rod

$355 JO according to EN 10025

Hot-dip galvanized according to EN I1SO 1461

Or stainless steel as described
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Table D15-3: Characteristic capacity

Characteristic capacities [kN]

Fasteners
On post On concrete Rk Ra.k Ra.k Rax
Model Qty Type Qty Type
?10x80 5
PGS24/130 $10x100 >0 2.9/Kmod
@10x120 6.4
@10x140 7.2
@10x80 5
@10x100 5.6
PGS24/180 2.5/Kmod
@10x120 6.4
1 P10x140 4 @12 min( 96.1 ; 91.3/Kmod ) 721, 9/Kmod
?@10x80 T 5 |
@10x100 5.6
PGS24/230 $10x120 64 2.1/Kmod
@10x140 7.2
?10x80 5
@10x100 5.6
PGS24/280 $10x120 64 1.9/Kmod
@10x140 7.2
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D16: PI
Product name Alternative names
Pl PP1/26000; |
Figure D16-1: Drawings
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Table D16-1: Size specification
. . Holes
Product dimensions [mm]
Model Top
A B C F G H t.| t; | Qty | size
PI 90 | 60 110 250 20 | 70 | 8 | 10 4 | @8,5

Table D16-2: Material specification

Part Material Grades Coating specification
Plates S$235JR according to EN 10025 . . .
Ribbed bar B 550 BR+AC according to 10080 Hot-dip galvanized according to EN 150 1461
Or stainless steel as described

Table D16-3: Characteristic capacity

Characteristic capacities [kN]
Fasteners Rik
On post Concrete Rak Rsk Ra
Model Qty Type C12/15 C16/20 C20/25
4 @8x60 13.8 | min(9.4;7.9/Kmod ) 3.1
4 @8x80 16 | min(10.9; 7.9/Kmod ) 4.1
4 @8x100 18.7 | min(12.7; 7.9/Kmod ) | min( 5.9 ; 5.3/Kmod )
Pl 4 F8x120 36.9/kmod | 43.7/Kmod | 54.5/Kmod min( 7.9 5.4/knog )

4 ?8x140 20.7 7.9/Kmod min( 9.4 ; 5.7/Kmod )
4 ?8x160 6.3/Kmod

For vertical loads F1 and horizontal loads Fsacting simultaneously it shall be verified that:

Fi/Rig+Fs/Rsg< 1.
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D17: PIBA

Product name

Alternative names

PIBA110/160

Figure D17-1: Drawings
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Table D17-1: Size specification
Holes
Product dimensions [mm]
Model Top Bottom
A B C D E F G H | t1 | t2 | Qty | size | Qty | size
PIBA110/160 | 120 | 120 | 110 | 155 | 155 106-160 30/90| 8| 8 4 @8,5 4 @14

Table D17-2: Material specification

Threaded rod

M30, steel class 4.8 according to DIN976

Part Material Grades Coating specification
Plate S$235JR according to EN 10025 Electroplate zinc Fe/Zn25/A according to EN ISO
Tube S235JRH according to EN 10219 2081
nut M30, steel class 5 according to 1ISO4032

Or electroplate zinc Fe/Zn10/A (alkali zinc)

Or stainless steel as described

Table D17-3: Characteristic capacity

Characteristic capacities [kN]
Fasteners
On post On concrete Rk Rax
Model Qty | Type | Qty | Type
PIBA110/150 2 @8 4 @12 125/(kmod®®) 20.7

The minimum size of the timber column may be 120x120mm. However the recommended

minimum size of timber column would be of section 140x140mm with an extrusion into the
bottom face of the member for the bottom plate, so a constructive wood preservation can be

given.
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D18: PIL
Product name Alternative names
PIL IL

Figure D18-1: Drawings
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Table D18-1: Size specification
Holes
Product dimensions [mm]
Model Top
A B C D E F G H ta t2 | Qty size
PIL 90 60 110 70 70 510 38 70 10 5 4 ?8.5
Table D18-2: Material specification
Part Material Grades Coating specification
PI 235JR i EN 1002
ates 5235] acco.rdlng to 0025 Hot-dip galvanized according to EN ISO 1461
Tube @38x2 S$220JR according to EN10025:2004

Or stainless steel as described

Table D18-3: Characteristic capacity

Characteristic capacities [kN]
Fasteners
On post Rik Ra.x Rak Rak
Model Qty Type
4 @8x60 13.8
1.8 kmo
4 ?8x80 16 fkinos
4 @8x100 . 18.7 2/Kmod
PIL 90 ; 57/kmo 2.2/Kmo
4 B8x120 min( fkimos ) Tkmod [ e
4 @8x140 20.7
2.4 kmo
4 P8x160 fkimos

For vertical loads F1 and any horizontal loads F3/s acting simultaneously it shall be verified that:
F1/Ria+Fsa/ Rsaa< 1.



Page 47 of 150 of European Technical Assessment no. ETA-07/0285 issued on 2019-05-23

D19: PIS / PISB / PISMAXI / PISBMAXI

Product name Alternative names
PIS70 IS
PISBxx ISB
PISMaxi IS Maxi
PISBMaxi ISB Maxi

Figure D19-1: Drawings
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Table D19-1: Size specification

. . Holes
Product dimensions [mm]
Model Top Bottom
A B C D E F G H [t | to [ Qty | size | Qty | size
P1S70 100 80 110 70 70 313 42 70 | 8 | 10 4 ?8.5
PISB160 100 80 110 160 100 168 42 70 | 8 | 10 4 ?8.5 2 @14
P1SB260 100 80 110 260 100 168 42 70 | 8 | 10 4 @8.5 2 @14
PISMaxi 120 120 105 90 90 323 120 | 90 | 8 | 15 2 @13
PISBMaxi 120 120 105 200 200 148 120 90 | 8 | 15 2 @13 4 @17
Table D19-2: Material specification
Part Material Grades Coating specification
Plates S235JR according to EN 10025 Hot-dip galvanized according to
tube S235JR according to EN 10025 EN ISO 1461
Or stainless steel as
described
Table D19-3: Characteristic capacity — for concrete C12/16
Characteristic capacities [kN]
Fasteners
On
R R R R
On post concrete L 2k 3k ke
Model | Qty Type Qty | Type
4 | gexgo0 | - | - 16 | mMin(10.9; 4.1
P|S 6.3/kmod )
4 | @8x100 - - 18.7 6.3/k min(5.9; 5.1 /kmod )
4 | @8x120 | - - min( 142.8; | 20.7 =/ Fmod min( 7 ; 5.5 /Kmod )
110.8/Kmod ) min( 10.9 ;
4 8x80 2 12 16 4.1
PISB160 Pex ? 5.6/Kmod )
P1SB260 4 @8x100 2 @12 18.7 5.6/k min(5.9; 5.1 /kmod )
4 | @8x120 | 2 | @12 20.7 D/ Fmod min( 7.9 ; 5.5 /Kmod )
2 | ®12x120 - - 345 22.5 7.7
| 2 |g12ag0| - | - | min(2722; |385| mMint252; 9.9
PISMaxi 24/Kmod)
187.9/kmod ) .
2 | g12x160 | - | - a2 | mMin(27.5; 12.3
' 24/kmod) )
2 @12x120 | 4 @16 34,5 22.5 7.7
. ) min( 25.2 ;
PISBMaxi 2 | @12x140 | 4 @16 min(272.2; 38.5 14.1/Konog) 9.9
256,9/Kmod ) in(27.5
min( 27.5;
2 @12x160 | 4 @16 42.1 14.1/Kmoa) 12.3
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D24: PIPS/PJPB /PJIS/PJIB

Product name Alternative names
PJPS JPS
PJPB JPB
PJIS JIS
PJIB JIB

Figure D24-1: Drawings
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Table D24-1: Size specification

. . Holes
Product dimensions [mm]
Model Top Bottom

A B C D E F G t t: | Qty | size | Qty | size
PJPS 80 | 80 355 - 405 20 | 100r8 6 ?6.5
PJPB 80 | 80 120 120 163 -213 20 | 100r8 | 8| 6 ?6.5 4 @13
PJIS 90 | 60 | 110 355 - 405 20 8 4 ?8.5
PJIB 90 | 60 | 110 120 120 163 -213 20 8 8| 4 ?8.5 4 @13

Table D24-2: Material specification

Part

Material Grades

Coating specification

Plates

S235JR according to EN 10025

Threaded rod

$355 JO according to EN 10025

Hot-dip galvanized according to EN I1SO 1461

Or stainless steel as described

Table D24-3: Characteristic capacity — for concrete C12/16

Characteristic capacities [kN]

Fasteners Ra.k Rax
ol Rk Ra.x
On post concrete forg forg
Model | Qty | Type | Qty | Type min max min max
PJPS @6x60 54.5/k 76 min( 2.7 ; min( 2.7 ; min( 2.7 ; min( 2.7 ;
PJPB P6x60 | 4 | @12 2/ Fmod ' 1.7/Kemod ) 1.4/kmoa ) | 1.7/kmoa) | 1.4/Kmod)
min( 2; min( 1.7;
¢8X80 16 1.6/kmod ) 1.4/kmod )
min( 2.3; min( 2 ;
PJIS ?8x100 18.7 1.8/kmod 1.4/knos
min( 2.6 ; min( 2.1;
8x120 20.7
¢ X mln( 90.7 ; 1.8/kmod ) 1.4/kmod )
1-4/kmod 1;1/kmod . R
#8x80 54.5/Kmod ) 16 min(2; min(1.7;
1.6/kmod ) 1.4/kmod )
min( 2.3; min( 2 ;
PJIB @8x100 | 4 | @12 18.7 1.8/Kmo 1.4/kos
min( 2.6 ; min(2.1;
12 20.7
P8x120 0 1.8/kmod) | 1.4/Kmos)

For vertical load F; and horizontal load F3/, acting simultaneously it shall be verified that the combination of loads fall
below the lines shown in the diagram below. |

Ymin

gmax

Z
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For vertical load F; and any horizontal load Fs/4 acting simultaneously it shall be verified that:
Fy/Rag + F3/4/ R3uma<1
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D20: PL
Product name Alternative names
PL L

Figure D20-1: Drawings

rt——| 17.5 a5,

%ﬁ : 13.5

ol
=
Concrete

&

116

< 250

Table D20-1: Size specification

. . Holes
Product dimensions [mm]
Model Top
A B C D E F G | t. | Qty | size | Qty size
PL80/70G 80 70 126 70 | 70 500 38 | 5| 8 @5 4 @13.5
PL100/70G 100 70 126 70 | 70 500 38 | 5| 8 @5 4 @13.5
PL90/90G 90 90 141 70 | 70 500 38 | 5| 12 | @5 4 @13.5
PL100/90G 100 90 136 70 | 70 500 38 | 5| 12 | @5 4 @13.5
PL120/90G 120 90 126 70 | 70 500 38 | 5| 12 | @5 4 @13.5
PL140/90G 140 90 126 70 | 70 500 38 | 5| 12 | @5 4 @13.5
Table D20-2: Material specification
Part Material Grades Coating specification

Plate S235JR according to EN 10025
Tube @38x2 S220JR according to EN10025:2004
Or stainless steel as described

Hot-dip galvanized according to EN ISO 1461
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Table D20-3: Characteristic capacity

Characteristic capacities [kN]
Fasteners
On post Rik Rax Rsk Rax
Model Qty Type

PL80/70G 8 @4x40 min (18.4 ; 17.3/Kmod )
PL100/70G 8 @4x40 min (18.4 ; 11.7/Kmod )
PL90/90G 12 P4ax40 min (22.0 ; 18.0/Kmod )
PL100/90G 12 gaxao | 7 Hkmea [T 00 (22.0; 15.1/Kmod ) 2:8/Knoa | 3.5/kinos
PL120/90G 12 @4x40 min (19.0 ; 11.4/Kmod )
PL140/90G 12 @4x40 9.2/Kmod

For vertical loads F; and any horizontal loads F3/s acting simultaneously it shall be verified that:
Fi/Ria+ Fsa/ Rama< 1.
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D21: PLPP180

Product name Alternative names
PLPP180

Figure D21-1: Drawings
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Table D21-1: Size specification

. . Holes

Product dimensions [mm]

Model Top

A B t | Qty | size | Qty | size
PLPP180 180 180 4 8 | @12 | 1 @25.5
Table D21-2: Material specification
Part Material Grades Coating specification

Plate DD11 according to EN 10111 Hot-dip galvanized according to EN I1SO 1461

Or stainless steel as described

Table D21-3: Characteristic capacity

The optional plate is compatible with the following post bases: PPA100, PPA150, FPB100, FPB150, APB100/150, and
PPRC. The use of this optional plate doesn’t change the performance of the post bases.

It must be used with 8 wood screws as shown on the drawing above
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D22: PLS & PLB

Product name

Alternative names

PLS LS
PLB LB
Figure D22-1: Drawings
|
8 @)
|
1
L
Y
L G
r
o
PLS PLB
175 . 40 35
= ~ o
- Lo
Lo 1 sa 30 ® g T2
1 H o | o‘ ~ @11
H; --._99 ""‘ |5 .30
i : = ~. 211
o
ﬂ —
VI
1
Concrete
Table D22-1: Size specification
. . Holes
Product dimensions [mm]
Model Top Bottom
A B C D | E F G t. | t2 | Qty | size | Qty | size | Qty | size
PLS60/65G | 60 | 70 | 65 215-275 16 4 5 @5 2 @9
PLS60/165G | 60 | 70 | 165 215-275 16 4 7 @5 2 @11
PLS80/90G | 80 | 70 | 90 215-275 16 4 5 @5 2 @9
PLS80/190G | 80 | 70 | 190 215-275 16 4 9 @5 2 @11
PLB60/65G [ 60 | 70 | 65 |90 |90 | 45-105 16 4 5 5 @5 2 @9 4 @12
PLB60/165G | 60 | 70 | 165 | 90 | 90 45 - 105 16 4 5 9 @5 2 @11 4 @12
PLB80/90G | 80 | 70 | 90 |90 | 90| 45-105 16 4 5 5 @5 2 @9 4 @12
PLB80/190G | 80 | 70 | 190 | 90 | 90 | 45-105 16 4 5 9 @5 2 @11 4 @12
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Table D22-2: Material specification

Part Material Grades Coating specification
Plates S$235JR according to EN 10025
Threaded | Threaded rod: $355 JO according to EN Hot-dip galvanized according to EN ISO 1461

rod 10025

Or stainless steel as described

Table D22-3: Characteristic capacity

Characteristic capacities [kN]
Fasteners Rk
On post Load direction / timber grain Rak
Model Qty Type Parallel Perpendicular
PLS60/65G 3 CNA4.0x40 ) _
PLB60/65G | 2 | CSA5.0x35 min( 5.4 ; 3.5/knoa)
PLS60/165G 2 CNA4.0x40 .
2.8; 3/kmo
PLB6O/165G | 1 ['screw 860 | (oo oc it o002/ min( 2.8 ; 3/kmo)
| . ; . mo | . ; . m

PLS80/90G | 3 | CNA4.0x40 ’ ‘ od 2.3/k
PLB80/90G | 2 | CSA5.0x35 e
PLS80/190G 2 CNA4.0x40 ) _
PLBS0/190G | 1 | screw 8x60 min(2.8 ; 2.3/kmnoa)
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D23: PP & PPL

Product name

Alternative names

PP

p

PPL

PL

Figure D23-1: Drawings
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Table D23-1: Size specification
. . Holes
Product dimensions [mm]
Model Top
A B D E F G t t; | Qty | size
PP 80 80 260 20 10o0r8 6 ?6.5
PPL 80 80 70 70 510 38 100r8 | 5 6 ?6.5

Table D23-2: Material specification

Part Material Grades Coating specification
Plates S235JR according to EN 10025 . . )
- - Hot-dip galvanized according to EN I1SO 1461
Ribbed bar B 550 BR+AC according to EN 10080
Or stainless steel as described

Table D23-3: Characteristic capacity

Characteristic capacities [kN]
Fasteners
On post R1.k Ra.k R3.k = Rak
Model Qty Type
screw
PP 4 6x60 31.6/Kmod 2.7
screw 7-6

The capacities based on an axial capacity of the screws with Rax.4sx=2,7 kN.

For other screws, the capacities are to calculated respectively.
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D24: PPA & PBL

Product name Alternative names
PPA
PBL

Figure D24-1: Drawings

PPA
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Table D24-1: Size specification

. . Holes
Product dimensions [mm)]
Model Top Bottom
A B D E F G ti | t2 | Qty | size | Qty | size
PPA100 100 100 130 130 100 48.3 41 4 4 @12 4 @12
PPA150 100 100 130 130 150 48.3 4 1 4 4 @12 4 @12
PBL100 130 130 130 180 100 48.3 4 1 4 4 @12 4 @12
PBL150 130 130 130 180 150 48.3 4 1 4 4 @12 4 @12
Table D24-2: Material specification
Part Material Grades Coating specification
Plates S235JR according to EN 10025 Hot-dip galvanized according to
Tube $235 JRH according to EN 10219-1 EN ISO 1461
Or stainless steel as described
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Table D24-3: Characteristic capacity

Model

Characteristic capacities [kN]

Rik

PPA & PBL

78.5/kmodl\0‘4

D25: PPB & PPS80

Product name

Alternative names

PPB70 PB70
PPB75 PB75
PPB80 PB80; PB40605
PPS80 PS80

Figure D25-1: Drawings

Capacities are valid also
when the connector is
turned upside down.
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Table D25-1: Size specification
Hol
Product dimensions [mm)] oS
Model Top Bottom
A B C D E F G |t1 | t2 | Qty | size | Qty | size
PPB70 70 | 70 5-75 90 90 30-100 16 | 6 | 5 2 @5.5 4 @12
PPB75 80 | 80 7-67 90 90 30-90 20| 8 | 5 4 @9 4 @12
PPB80 80 | 80 8-158 140 100 50-200 20 | 8 | 8 4 @9 4 @12
PPS80 80 | 80 0-170 230-350 20 | 8 4 @9 @12

Table D25-2: Material specification

Part

Material Grades

Coating specification

Plates

S235JR according to EN 10025

Threaded rod

$355 JO according to EN 10025

Hot-dip galvanized according to EN I1SO 1461

Or stainless steel as described
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Table D25-3: Characteristic capacity

Characteristic capacities [kN]
Fasteners Rik
On post On concrete Concrete

Model Qty | Type Qty Type C16/20 ‘ C20/25
PPB 4 @8 4 @10 min( 88.3 ; 63.9/Kkmod )
PPS80 4 | @8 40/kmos | 49.5/Kmod

D26: PPD
Product name Alternative names
PPD D

Figure D26-1: Drawings
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Table D26-1: Size specification
. . Holes
Product dimensions [mm]
Model Top
A B C F G |t | Qty | size | Qty size
PPD 48 x 40 48 40 121.5 255 16 | 5 8 @5 2 @13.5
PPD 50 x 40 50 40 120.5 255 16 | 5 8 @5 2 @13.5
PPD 73 x40 73 40 121.5 255 16 | 5 8 @5 2 @13.5
PPD 100 x 40 100 40 120.5 255 16 | 5 8 @5 2 @13.5
PPD 98 x 60 98 60 1225 255 16 | 5 10 @5 2 @13.5
PPD 70x 70 70 70 126.5 255 16 | 5 10 @5 2 @13.5
PPD 73 x70 73 70 125 255 16 | 5 10 @5 2 @13.5
PPD 75x 70 75 70 124 255 16 | 5 10 @5 2 @13.5
PPD 80 x 70 80 70 121.5 255 16 | 5 10 @5 2 @13.5
PPD 90 x 70 90 70 126.5 255 16 | 5 10 @5 2 @13.5
PPD 100 x 70 100 70 121.5 255 16 | 5 10 @5 2 @13.5
PPD 90 x 90 90 90 136.5 255 20 | 5 12 @5 4 @13.5
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PPD 100 x 90 100 90 131.5 255 20 | 5 12 @5 4 @13.5
PPD 115 x 90 115 90 124 255 20 | 5 12 @5 4 @13.5
PPD 120 x 90 120 90 121.5 255 20 | 5 12 @5 4 @13.5
PPD 123 x 90 123 90 120 255 20 | 5 12 @5 4 @13.5
PPD 125 x 90 125 90 119 255 20 | 5 12 @5 4 @13.5
PPD 140 x 90 140 90 121.5 255 20 | 5 12 @5 4 @13.5
PPD 148 x 90 148 90 117.5 255 20 | 5 12 @5 4 @13.5
Table D26-2: Material specification
Part Material Grades Coating specification
Plates S235JR according to EN 10025 ) ) .
- - Hot-dip galvanized according to EN ISO 1461
Ribbed bar B 550 BR+AC according to 10080

Or stainless steel as described

Table D26-3: Characteristic capacity

Characteristic capacities [kN]
Fasteners Rik
On Post Concrete strength class Rax Rax Rax
Model Qty | Type C12/15 C20/25
3 min( 40.3 ; min( 40.3 ; min( 14.7 ; 3.4/k min( 8.3 ;
PPD 48 x 40 28.0/Kmod) | 40.9/Kmod ) 13.0/Kmod )  mod 5.8/Kmod )
min(42.0; min( 14.7 ; min( 8.3;
4 . kmo -4 kmo
PPD 50 x 40 8 28.0/Kmod ) 0.9/ 12.2/Kmod ) 34/Kmos 5.8/Kmod )
min( 50.8 ;
PPD 73 x 40 8 28.0/Kmod ) 38.6/Kmod 7.3/Kmod 3.4/Kmod 5.8/Kmod
min(47.9; min(47.9;
PPD 100 x 40 8 28.0/kmod) | 34.9/Kmoa ) 5.0/kmod 34/Kmod 5-8/kmod
min( 73.7 ;
PPD 98 x 60 10 28.0/Kmod 40.9/kos ) 7.6/Kmod 3.6/kmod 5.8/Kmod
min( 63.5; min( 18.4; min(10.9;
PPD 70 x 70 10 28.0/Knmos 40.9/kmod) | 13.5/Kmod ) 3.6/kmod 5.8/Kmod )
min( 69.7 ; min( 18.4; min( 10.9 ;
PPD 73 x 70 101 cNA | 28:0/kmod 40.9/kmoa) | 12.8/Kmod ) 3-5/kmod 5.8/Kmod )
4.0x40 min(74.0; | min(18.4; min(10.9;
PPD 75 x 70 10 28.0/Knmos 40.9/kmoa) | 12.3/Kmod ) 3.6/kmod 5.8/Kmod )
min( 81.9; min( 18.4; min( 10.9 ;
PPD 80 x 70 10 28.0/Knmos 40.9/kmod) | 11.4/Kmoq ) 3.7/kmod 5.8/Kmod )
min( 94.8 ; min( 18.4; min( 14.6 ;
PPD 90 x 70 10 36.9/Kmos 54.5/Kmod ) 10.4/Kmod ) 5-5/kmod 10.8/Kmod )
PPD 100 x 70 10 28-0/km0d 40-9/km0d 8-7/kmod 3-7/kmod 5-S/kmod
min( 78.4; min(22.0; min( 18.7 ;
12 . mo . mo
PPD 90 x 90 36.5/kinoo 54.5/knoa) | 134/kmoa) | ° H/kinan 11.4/Kmod )
min(99.4 ; min(22.0; min( 18.7 ;
12 . mo . mo
PPD 100 x 90 36.9/Kmos 54.5/Kmod ) 11.7/Kmod ) 6.6/kmoo 11.4/Kmod )
PPD 115 x 90 12 36-9/kmod 54-5/km0d 9-9/kmod 7-O/kmod 11-4/kmod
PPD 120 x 90 12 36-9/kmod 54-5/kmod 9-4/kmod 7.2/kmod 11'4/kmod
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PPD123x90 | 12 36.9/kmos | 54.5/Kmog ok |72/ 11.8/kom

PPD125x90 | 12 36.9/kmos | 54.5/Kmog 89/ks | 7.3/kms | 11.8/kom
min( 102.2

PPD 140 x 90 12 369/kmoa | gpep | 78/kmos | 7-2/kmos | 114 Kmod
min( 99.9 ;

PPD148x90 | 2 369/knoa | gpgp oy | T3 kmoo | 73 kmoo | 114 Koo

For vertical loads F1 and horizontal loads Fsacting simultaneously it shall be verified that:
Fl/Rl,d‘l' F4/ Rsa< 1.

For vertical uplift F; and horizontal loads Fsacting simultaneously it shall be verified that:
(F2/ R2a)* + (Fa/ Raq)* < 1.
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D27: PPMINI

Product name Alternative names
PPMINI

Figure D27-1: Drawings

Table D27-1: Size specification

Holes

Product dimensions [mm]
Model Top Bottom

A| B | D E F | G Qty | size | Qty | size | Qty | size | Qty | size
PPMINIS0 |90 | 70 | 90 | 70 | 50 | 34 4 |@11| 2 |@6x12| 4 |@11| 2 | @6x12
PPMINI7ZO |90 | 70 | 90 | 70 | 70 | 34 @6x12 | 4 | @11 | 2 | @6x12
PPMINI8B0 |90 | 70 | 90 | 70 | 80 | 34 4 |@11| 2 |@6x12| 4 |@11| 2 | @6x12

-
D
1SS
=
[y
N

Table D27-2: Material specification

Part Material Grades Coating specification
Plates S235JR according to EN 10025
Tube $235 JRH according to EN 10219-1

Or stainless steel as described

Hot-dip galvanized according to EN I1SO 1461

Table D27-3: Characteristic capacity

Characteristic capacities [kN]

Timber grain R
Model direction / load axis Lk
arallel 58.6 / kmod®¥’
PPMINI P / Kencd
perpendicular 21.6
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D28: PPR

Product name Alternative names
PPR

Figure D28-1: Drawings
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Table D28-1: Size specification
. . Holes
Product dimensions [mm]
Model Top Bottom
A B D E F G |t |t | Qty | size | Qty | size
PPR 100 100 130 130 100 - 160 204 4| 4 @13 4 @13
Table D28-2: Material specification
Part Material Grades Coating specification
Plates P355 NB according to EN 10120
Tube P235TR1 according to EN 10216-1 Hot-dip galvanized according to
EN ISO 1461
Threaded

rod steel class 4.6 according to 1ISO 898

Or stainless steel as described

Table D28-3: Characteristic capacity

Characteristic capacities [kN]
Fasteners
On post On concrete Rik
Model Qty Type Qty Type
PPR 4 @12 4 @12 50.2 / Kmod®®

Capacities are also valid when the connector is turned upside down.
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D29: PPRB

Product name Alternative names
PPRB

Figure D29-1: Drawings
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Table D29-1: Size specification

. . Holes
Product dimensions [mm]
Model Top Bottom
A B D E F G [ty |t | Qty | size | Qty | size
PPRB 100 100 130 130 100 - 160 20 14| 4 4 @13 4 @13
Table D29-2: Material specification
Part Material Grades Coating specification
Plates S235JR according to EN 10025 Electroplated zinc Zn25/A
Tube E235 according to EN 10305 according to EN 1SO 2081
| | incZn10/A
Threaded rod steel class 4.6 according to I1SO 898 Or electrop atc.ed.zmc n10/
(alkali zinc)
Or stainless steel as described

Table D29-3: Characteristic capacity

Characteristic capacities [kN]
Fasteners
On post On concrete Ri.x
Model Qty Type Qty Type
PPRB 4 @12 4 @12 42.7 [ Kmod®®

Capacities are also valid when the connector is turned upside down.
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D30: PPRC

Product name

Alternative names

PPRC

Figure D30-1: Drawings
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Table D30-1: Size specification
Hol
Product dimensions [mm] otes
Model Top Bottom
A B D | E F G |t: |t | Qty | size | Qty | size | Qty | size | Qty | size
PPRC [ 10| 100 |13 | 13 | 100-150 |20 | 5|5 | 8 |@6x12| 4 |@12| 8 |@6x12| 4 | @12

Table D30-2: Material specification

Threaded rod

steel class 4.6 according to 1ISO 898

Part Material Grades Coating specification
Plates S235JR according to EN 10025 Electroplated zinc Zn12/C
Tube C15RPB according to EN 10084 according to EN SO 2081

Or electroplated zinc Zn10/A
(alkali zinc)

Or stainless steel as described

Table D30-3: Characteristic capacity

Characteristic capacities [kN]

Fasteners
On post On concrete Rk
Model Qty Type Qty Type
PPRC 4or8 @10 or @6 at 45° 4 @10 51.1 / kmod®?
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D31: PPRIX
Product name Alternative names
PPRIX
Figure D31-1: Drawings
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Table D31-1: Size specification
. . Holes
Product dimensions [mm]
Model Top Bottom
A B D E F G |t1|t| Qty | size | Qty | size
PPRIX 100 100 130 130 100 - 160 20 14| 4 4 @12 4 @12
Table D31-2: Material specification
Part Material Grades Coating specification
Plates Stainless steel 316L according to EN 10088
Tube B 550 BR+AC according to 10080
Threaded rod A4 (AISI 316L) according to ISO 350
Table D31-3: Characteristic capacity
Characteristic capacities [kN]
Fasteners
On post On concrete Rik
Model Qty Type Qty Type
PPRIX 4 @10 4 @10 36 / kmod”>
Capacities are also valid when the connector is turned upside down.
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D32: PPS & PPSDT

Product name

Alternative names

PPS

PPSIX (for stainless steel version)

PPSDT

PPSDTIX (for stainless steel version)

Figure D32-1: Drawings
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Table D32-1: Size specification
. . Holes
Product dimensions [mm]
Model Top Bottom
A B C D E F t, | t2 | Qty size Qty | size | Qty | size
PPS170 80 80 114 100 100 56 | 4| 4 2 @13 4 @12
PPS230 80 80 138 130 130 92 | 4| 4 2 @13 4 @12
PPSDT160 34 60 104 100 100 56 | 4| 4 1 @13 4 @14
PPSDT230 44 80 176 130 130 58 | 4| 4 2 $13.5 1 @17 | 4 @14
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Table D32-2: Material specification

Part Material Grades Coating specification
Plates S235JR according to EN 10025 Hot-dip galvanized according to EN ISO 1461
Or stainless steel as described

Table D32-3: Characteristic capacity

Fasteners Characteristic capacities [kN]
Model On post On concrete Rik R2.k Rsk Rak
Qty Type Qty Type
PPS170 2 STD12 4 @10 25.9/kmod"0.5 16.3 10.1/kmod 1.2/kmod
PPS230 2 STD12 4 @10 34.5/kmod"0.5 17.9 13.3/kmod 1.03/Kmod
PPSDT160 1 STD12 4 @12 40.5/kmod0.5 8.4 5.5 7.0/Kmod®®
PPSDT230 2 STD12 4 @12 53.5/kmod”0.5 23 min(15 ; 13.7/Kmod) 9.3/Kmod®®
PPS170 IX 2 STD12 4 @10 23.3/kmod"0.5 16.3 min(21.3 ; 14.1/Kmod) 0.98/kmod
PPSDT170IX 2 STD12 4 @10 23.3/kmod"0.5 16.3 min(21.3 ; 14.1/Kmod) 0.98/kmod
PPSDT230 IX 2 STD12 4 @12 48.1/kmod0.5 23 15 8.5/kmod®®

To obtain full load-carrying capacities for lifting force and horizontal force the characteristic withdrawal capacity of the
anchors should be minimum:

Axial capacity [kN] of the
anchor associated to full lifting

Model capacity of postbase
PPS170 20.2
PPS230 23.7
PPSDT160 13.4
PPSDT230 26.8
PPSDT170IX 25.6
PPS170 IX 25.6
PPSDT230 IX 28.5
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D33: PPSP

Product name Alternative names
PPSP

Figure D33-1: Drawings
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Table D33-1: Size specification
Holes
Product dimensions [mm
Model [mm] Top
A B G t | Qty size
PPSP70 70 70 16 4 4 P11
PPSP90 90 90 16 | 4 4 @11
PPSP100 100 100 20 | 4 4 @12
PPSP130 130 130 20 | 4 4 @12
Table D33-2: Material specification
Part Material Grades Coating specification
Plates type PPSP100; PPSP130 S235JR according to EN 10025 Hot-di vanized
Plates type PPSP70; PPSP90 DD11 acc to EN 10111 accorodm IrlgaELalr;I(Z)eMﬂ
Ribbed bar B 550 BR+AC according to 10080 &
Or stainless steel as described
Table D33-3: Characteristic capacity — for concrete C20/25
Fasteners Characteristic capacities [kN]
On post Rik
Model Qty Type
PPSP70 4 @10 Min(29.4/Kmod®® ; 30.4/Kmod)
PPSP90 4 @10 min(31.2/kmod®> ; 30.4/Kmod)
PPSP130 4 @10 Min(39.7/Kmod®> ; 41.2/Kmod)
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D34: PPSR320

Product name Alternative names
PPSR320

Figure D34-1: Drawings

H

T T

{7
O >
G
L N
&
B
.w

Table D34-1: Size specification
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Product dimensions [mm] Holes
Model Top Bottom
A B C D E F G | H |t t| Qty | size | Qty | size | Qty size Qty | size
100
PPSR320 | 100 | 100 | 170 | 130 | 130 - 20180 |4 |5 2 @13 1 @17 8 @6x12 4 @12
150
Table D34-2: Material specification
Part Material Grades Coating specification
Horizontal plates $235JR according to EN 10025 Electroplated Zinc Zn12/C
Nut C15RPB according to EN 10084 according to 150 2081 and EN1403
- or
Threaded rod Steel class 4.6 according to 1ISO 898 Sherardizing class C30 according to
Vertical plate DD11 according to EN 10111 EN 13811.
Or stainless steel as described

Table D34-3: Characteristic capacity

Characteristic capacities (kN)
Fasteners
On post On concrete Rik Ra.k
Model Qty Type Qty Type
1 ¢16 mln( 29.5 ; 20.9 / kmod)
PPSR320 4 10 51.1 / kmod™®
2 @12 ? / Kimoo 20.9 / Kmod
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D35: PPUP

Product name

Alternative names

PPUP

Figure D35-1: Drawings
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Table D35-1: Size specification
Holes
Product dimensions [mm]
Model Top Bottom
A | B C D E F G t, | t2 | Qty | size | Qty | size | Qty | size
PPUP70 | 70| 70| 126.5 | 100 | 100 | 100 | 483 | 4| 4| 10 | @5 2 ©13.5 4 @12
PPUP90 |90 | 70| 121.5 | 100 | 100 | 100 | 483 | 4 | 4 | 10 | @5 2 | @135 4 | @12
Table D35-2: Material specification
Part Material Grades Coating specification
Plates S235JR according to EN 10025 Hot-dip galvanized according to
Tube 5235 JRH according to EN 10219-1 EN SO 1461
Or stainless steel as described
Table D35-3: Characteristic capacity
Characteristic capacities [kN]
Fasteners
On post On concrete R1.k Ra.k Rax Ra.x
Model | Qty Type Qty | Type
PPUP70 | 10 | CNA4,0x40 4 @10 92.2 17.8 10.7 8.2 / (Kmod®®)
PPUP90 | 10 | CNA4,0x50 | 4 @10 | min(121.5; 102.8/kmod) | 21.9 | min(13.1; 14.1/Kkmod) | 10.6 / (kmod®?)

To obtain full load-carrying capacities for lifting force and horizontal force, the characteristic withdrawal capacity of the
anchors should be minimum: 14.9 kN for PPUP70 and 18.8 kN for PPUP90.




Page 73 of 150 of European Technical Assessment no. ETA-07/0285 issued on 2019-05-23

D36: PU/EMBU

Product name Alternative names

PUxx EMBU
xx: width of PU

Figure D36-1: Drawings

N
en
19

13

@17x3 ~

Table D36-1: Size specification

Model Product dimensions [mm] Top Holes Bottomn
A B C F |ti| Qty | size | Qty | size | Qty size

PU70-B 71 70 131 24 | 4| 10 @5 4 @9 1 @17x20
PUB0-B 81 70 126 24 | 4| 10 @5 4 @9 1 @17x20
PU90-B 91 70 131 24 | 4| 10 @5 4 @9 2 @9 |1 @17x20
PU100-B 101 70 126 24 | 4| 10 @5 4 @9 2 @9 |1 @17x20
PU120-B 121 70 116 24 | 4| 10 @5 4 @9 2 @9 |1 @17x20
PU140-B 141 70 106 24 | 4| 10 @5 4 @9 2 @9 |1 @17x20

Table D36-2: Material specification

Part Material Grades Coating specification
Plates S235JR according to EN 10025 Hot dip galvanized according to EN ISO 1461
Or stainless steel as described

Table D36-3: Characteristic capacity

Characteristic capacities [kN]
Fasteners
On post On concrete Rik Ra.k
Model Qty Type Qty Type
PU70-B n CNA4,0 1 @16 min( n X Riatk ; 14.1/Kmod )
PU8O-B n CNA4,0 1 @16 min( n X Riatk ; 11.7/Kmod )
PU90-B n CNA4,0 1 @16 min( n X Riatk ; 10.0/Kmod )
max(19.1; n X Riatk ) ;

PU100-B n CNA4,0 1 @16 min( n X Riatk ; 8.76/Kmod )
PU120-B n CNA4,0 1 @16 min( n X Riatk ; 6.99/Kmod )
PU140-B n CNA4,0 1 @16 min( n X Riatk ; 5.82/Kmod )

n = total number of nails. If the number of nails on each side is different, n is twice the number of nails in the side
where the number is the minimum.
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D37: PUA
Product name Alternative names
PUAXxx )

Figure D37-1: Drawings
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Table D37-1: Size specification
Model Product dimensions [mm] Top Holes Bottom
A B C F t | Qty size Qty size Qty size

PUA45 46 70 127 30 3 10 @5 4 @9 1 ?13x26-@16
PUA50 51 70 125 28 3 10 @5 4 @9 1 ?13x26-@16
PUA6GO 61 70 120 23 3 10 @5 4 @9 1 ?13x26-@16
PUA70 71 70 115 28 3 10 @5 4 @9 1 ?13x26-@16
PUA8O 81 70 110 23 3 10 @5 4 @9 1 ?13x26-016
PUA90 91 70 115 28 3 10 @5 4 @9 1 ?13x26-@16
PUA100 101 70 110 23 3 10 @5 4 @9 1 ?13x26-@16
PUA120 121 70 110 23 3 10 @5 4 @9 1 ?13x26-@16
PUA/B42 42 70 27 3 1 ?13x26-@16
PUA/B47 47 70 25 3 1 ?13x26-@16
PUA/B57 57 70 20 3 1 ?13x26-016
PUA/B67 67 70 25 3 1 ?13x26-016
PUA/B77 77 70 20 3 1 ?13x26-016
PUA/B87 87 70 25 3 1 ?13x26-016
PUA/B97 97 70 20 3 1 ?13x26-016
PUA/B117 117 70 20 3 1 ?13x26-016

PUA/BXX are item codes for U-shaped bottom plates
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Table D37-2: Material specification

Part Material Grades Coating specification
I $250 GD according to EN 10346 Pre-galvanized steel min Z275 according to EN10346
Plates
Or stainless steel as described

Table D37-3: Characteristic capacity

Characteristic capacities [kN]
Fasteners
On post On concrete Rik Ra.x
Model Qty | Type Qty Type

PUA45 + PUA/B42 10 @5 1 @12 min( 18.1; 10.9/kmod )
PUAS50 + PUA/B47 10 @5 1 @12 min( 18.1; 9.8/kmod )

PUAG60O + PUA/B57 10 @5 1 @12 7.6/Kmod

PUA70 + PUA/B67 10 @5 1 @12 min( 29.6 ; 6.2/Kmod

PUAB8O + PUA/B77 10 @5 1 @12 34.7/Kmod ) 5.2/Kmod

PUA90 + PUA/B87 10 @5 1 @12 4.5/Kmod
PUA100 + PUA/B97 10 @5 1 @12 4.0/Kmod
PUA120 + PUA/B117 10 @5 1 @12 3.2/Kmod
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D38: PVvD /PVDB / PVI/ PVIB

Product name Alternative names
PVD80 PB31950; VarioD80
PVD120 PB31948; Vario D120
PVDB80 PB31951; VarioDB80
PVDB120 PB31949; Vario DB120
PVI Vario |
PVIB Vario IB

Figure D38-1: Drawings
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Table D38-1: Size specification

. . Holes
Product dimensions [mm]

Model Top | Bottom
A B C D E F G | H |[ta| t2 | Qty | size | Qty | size Qty | size

PVD80 80-120 | 70 | 120 | 40 | 40 | 249-302 | 20 51 4 10 @5 2 @13.5

PVD120 | 120-160 | 70 | 120 | 40 | 40 | 249-302 | 20 51 4 10 @5 2 ?13.5
PVDB80 80-120 | 70 | 120 | 70 | 160 | 136-189 | 20 51| 8 10 @5 2 @13.5 2 | @12
PVDB120 | 120-160 | 70 | 120 | 70 | 160 | 136-189 | 20 51| 8 10 @5 2 ?13.5 2 | @12

PVI 60 90 | 110 | 40 | 40 | 222-274 20|70 | 8 | 4 4 ?8.5

PVIB 60 90 | 110 | 70 | 160 | 109-161 |20 | 70 | 8 | 8 4 ?8.5 2 | @12

Table D38-2: Material specification

Part

Material Grades

Coating specification

Plates

S235JR according to EN 10025

Threaded rod

$355 JO according to EN 10025

Hot-dip galvanized according to
EN ISO 1461

Or stainless steel as described

Table D38-3: Characteristic capacity

Characteristic capacities (kN)
Fasteners
On Timber R1k Rz Rax* Rax*
On post concrete width
Model | Qty Type Qty | Type | [mm]
10 | CNA4,0x40 80 17.6
- in(17.6;
10 | CNA4,0x40 120 | min(77.8; | Min(17.6;
PVD 49.0/kmod ) 116(/|Im0; ) ks x 2.7/kmod ka x 6.5/kmod
min( 15.2;
10 | CNA4,0x40 160 !
X 7.6/kmod )
10 | CNA4,0x40 80 17.6
- .| min(17.6;
pypp | 10 | CNA4,0x40 | , | ;5 | 120 | min(7738; 11.6/kmod) | k23X 1.4/Kmod | KX 3.2/kmod
49.0/kmod ) - ( 152
min( 15.2;
10 | CNA4,0x40 160 !
X 7.6/kmod )
ka x min( 2.5;
4 8x80 80 16.0
P8x 2.2/Kmod )
min( 90.7 ; ka x min( 3.8 ;
PVI 4 ?@8x120 120 49.0/kmod ) 20.7 ks x 2.7/Kmod 3.8/Kmod )
ka x min( 5.7 ;
4 8x160 160 20.7
P8x 4.7/Kmod )
ka x min(1.9;
4 8x80 80 16.0
P8x 1.9/Kmod )
min( 90.7 ; ka x min( 3.3;
PVIB 4 8x120 2 10 120 20.7 ks x 2.6/k
? 2 49.0/Kmod ) 3X260knod |5 21 o)
ka x min( 3.5;
4 8x160 160 20.7
Q) X 2.7/kmod )
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Capacities depends on k factors, which depend on distance g. The following

given modification factors shall be used.

For PVDB and PVIB, the horizontal load F3 or F4 shall always be in the
direction of the longer side of the bottom plate.

Load direction

F3

<
7

P
.

7

g (mm) 48 73 98
PVD ks 1 0.79 | 0.65
kaq 1 0.61 | 0.44
g (mm) 136 161 186
PVDB ks 1 0.88 | 0.84 ) -
ka 1 0.78 | 0.73 o >
g (mm) 32 57 82
PVI ks 1.15 1 0.85 ¥
kaq 1.15 1 0.85 u
g(mm) | 120 | 145 | 170 ___1 Concrete
PVIB ks 1.1 1 | 085 3
Ka 1.1 1 0.85 M
D39: TPB
Product name Alternative names
TPB195
Figure D39-1: Drawings
i
@) {7 11
\{ (=)
o)
] A
N w0
- © 37 r 16.5
< o 0Q
ﬂ 5
© g0
Table D39-1: Size specification
. . Holes
Product dimensions [mm]
Model Top Bottom
A B C D E ts | t2 | Qty | size | Qty | size | Qty | size
TPB195 20 20 191 70 90 2 4 2 P11 4 @6 4 @12
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Table D39-2: Material specification

Part Material Grades Coating specification
S235JR according to EN 10025 Hot-dip galvanized according to EN I1SO 1461
Plate
and tube
Or stainless steel as described

Table D39-3: Characteristic capacity

Characteristic
capacities [kN]
Fasteners
On

On post concrete b 8

Model | Qty Type Qty | Type
2 @10x60 2 | @§10 | 155 7.8
2 @10x70 2 @10 | 16.0 8.0
2 @10x80 2 @10 | 17.0 8.5
TPB195 | 2 @10x90 2 | @10 | 18.2 9.1
2 @10x100 | 2 @10 | 19.7 9.8
2 | @10x120| 2 | @10 | 23.1 10.4
2 | @10x140 | 2 | @10 | 26.0 10.4

Minimum size of the column: 60x60 mm
The anchoring has to be checked for uplift load. It shall be fixed with two anchor diagonally opposite.

A hole 328 or 30mm must be drilled in the end-of column.

< [

@28 to 30mm

20
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D40: PP18

Product name

Alternative names

PP18/24B

PP18/24BZ

PP18/24S

PP18/24SZ

Figure D40-1: Drawings
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PP18/24B PP18/24S

Table D40-1: Size specification
Holes
Model Product dimensions [mm] Top | Bottom

A B D E F G t1 t2 (0] @
PP18/24B 80 80 130 130 180-240 24 8(10) 4 6,5 12
PP18/24S 80 80 80* 80* 300-360 24 8(10) 4 6,5

*this size can be in range from 70x70 to 100x100mm
(alternative size)

Table D40-2: Material specification

Part

Material Grades

Coating specification

Plates & tube

S235JR according to EN 10025

Threaded rod

$355J0 according to EN 10025

Hot-dip galvanized according to EN ISO 1461

or

Type ...Z: Zinc Nickel galvanization plus top coating

Or stainless steel as described
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Table D40-3: Characteristic capacity

Characteristic capacities [kN]

Fasteners
Model On post On concrete Rik Ra.k Rax= Rak
Qty | Type | Qty | Type
min (100.5/kmod®; | min (2.83xRax.4s; | Min (0.71x Raxas ;
PP18/248 | 4 | @6 | 4 | P10 93 /kmod) 10.3/Kmod) 2.0/Kmod)
min (100.5/kmod®8; | min (2.83xRax.45;
PP18/245 | 4 | @6 93 /kmod) 10.3/Kmod) 0.71% Raxss

The capacities for Rz« and Rs«/Raxbased on an axial capacity of the screws in the column with Ray.s«
The embedment length for PP18/24S in concrete shall be minimum 120mm.




Page 82 of 150 of European Technical Assessment no. ETA-07/0285 issued on 2019-05-23

D41: PLO1

Product name Alternative names
PLO1

Figure D41-1: Drawings
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Table D41-1: Size specification
. . Holes
Product dimensions [mm]
Model Top
A B C F G t: | t; | Qty | size
PLO1 200 150 200 345 12 5 5 3 @13
Table D41-2: Material specification
Part Material Grades Coating specification
S235JR according to EN
Plates )
10025:2004 Hot-dip galvanized according to
B500 or equivalent according to EN 1SO 1461:1999
Rebar

EN10080

Or stainless steel as
described
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Table D41-3: Characteristic capacity, configuration 1

F./2 F./2

Capacities are valid for STD dowel or equivalent with fusk = 340 N/mm?

Characteristic capacities (kN)
Fasteners
Model On post Rik = Rax R3x Rak
Qty Type
?12x180 37,8 min(17.8 ; 23.5/Kmod)
?12x200 43,3 min(21.2; 23.5/Kmoa)
PLO1 3 17,1
?#12x220 43,3 mMin(24.6; 23.5/Kmod)
?@12x240 43,3 min(28.1; 23.5/Kmoa)

Table D41-4: Characteristic capacity, configuration 2

l.internal

I:1.e)<terna|/2 Fl.external/2

Capacities are valid for STD dowel or equivalent with fuax = 340 N/mm?

Characteristic capacities (kN)
Fasteners R =R R
Model On post Hhem B2k 3 Rax
Qty Type Internal External*® Internal External
?12x180 24,7
?12x200 29,4
PLO1 3 43,4 23,1 23.5/kmos | 17,1
?12x220 34,2
?12x240 35

* Transversal tension in timber shall be checked

** sum of the two must be lower than 23.5/kmod
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D42: PBW

Product name Alternative names
PBWxxZ
PBWxxG

xx indicates the width “A” and can be any number between 45 and 100 mm (both values incl.).

Figure D42-1: Drawings

Alternative design

PBWTFP (Top Plate)

PBW + PBWTP
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Table D42-1: Size specification

Product dimensions [mm] Holes
Model
A B C D E F H @5 @8,5
PBWxx 45-100 50 77 16 21 50 150 3,0 10 2
PBWTPxx | xx-8 58 - - - - - 3,0 0 0

xx indicates the width “A” and can be any number between 45 and 100 mm (both values incl.).

Table D42-2: Material specification

Part Material Grades Coating specification
PBWxxZ & . . .
$250 GD according to EN 10346 Pre-galvanized steel ZM310 according to EN10346
PBWTPxxZ
PBWxxG & . Hot-dip galvanized according to
PBWTPXXG S235JR according to EN 10025 EN ISO 1461:1999

Table D42-3: Characteristic capacity

Characteristic load carrying capacity (kN)
Model Rik Rz
Fasteners Concrete Concrete Fasteners
C12/15 C20/25
PBWxx 10 x CSAS5,0x40 22,0 22,0 4 x CSA5,0x40 2,6/Kmod
PBWxx +
PBWTPxx 10 x CSA5,0x40 35,0/Kmod 43,0/Kmod 4 x CSA5,0x40 2,6/Kmod
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Column

D50: OSP & OSPS

OSP Outdoor steel post

Product name Alternative names

UK France DK D
OSP
OSPS

The product OSP is composed of a tube with one welded plate SP at each end.

8 different plates SP with parameters described below are available.

The OSP characteristic capacity Rk to consider for one load direction is the minimum of the capacity given for
each of the selected plates for this particular load direction. Failure modes associated to the tube, such as
buckling or welding failure, are taken into account in each plate capacity in the following tables.

OSPS stands for OSP in the stainless steel version, the corresponding stainless steel plates are named SPS.

Figure D50-1: OSP Overview

Top Steel Plate (SP#)

/}-

[n]

Bottom Steel Plate (SP#)
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Figure D50-2: Overall size specification

Product parameters:

Top Steel Plate number Bottomn Steel Plate Top and bottom SP
TopSP number BottormSP angle Alpha (®)
1to9 1t09 from 0 to 360
for SP#
4and 5
6; 7and 8
F (mm)
From 100 to 3000 G (mm)
89
102
114
140

The dimensions mentioned above are the necessary and sufficient parameters to determine all possible
combinations. The compatibility between tube dimensions and plate dimensions are detailed for each plate
further. The other dimensions that depend on these parameters are also specified in the further drawings.

Figure D50-3: Available SP and SPS Overview

I.ﬁ/

| Dimensions depend on G or L;:,)
sP1___ | sp2 | sp3 sP4 [ SPS
Fix. holes @ 14 mm Fix. holes @ 12, 14 or 18 mm
Thickness =4 mm

SP9
SP6 | SP7 | SPg _
Fix heles 0 7 mm Fasteners holes =
- 13 mm

Thickness =4 mm

for steel plate SP 6 and 8, the following rule shall be observed:
1'[%< A<G +40 mm or A—40mm<G<%
for steel plate SP 7, the following rule shall be observed:

Tt%+10< A<G+40mm or A—40mm<G<%—-1O

Other plate dimensions are given further in figures D50-4to D50-12
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Table D50-1: Material specification OSP

Part Material thickness Material grades Coating specification
Tube 3 S235JR according to | hot dip galvanization
EN10025:2004 according to EN ISO
1461 with optional

painting
Plates 4 S235JR according to | hot dip galvanization
EN10025:2004 according to EN ISO
1461 with optional

painting

Table D50-2: Material specification OSPS

Part Material thickness Material grades Coating specification
Tube 3 Stainless steel 1.4401.
1.4404. 1.4521. 1.4301
or 1.4509 according to
EN 10088-2:2014

Plates 4 Stainless steel 1.4401.
1.4404. 1.4521. 1.4301
or 1.4509 according to
EN 10088-2:2014
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Figure D50-4: size specification SP1 or SPS1

21

21

10,

Dimension A is linked to the tube diameter G:

Product dimensions (mm) Compatible with Plate
Item . dg anchor

A B=A C t tube diam. G holes

SP1/@89 150 150 4 88.9 12 4 @14
SP1/®102 160 160 4 101.6 12 4 @14
SP1/@114 180 180 4 114.3 18 4 @14
SP1/@140 200 200 4 139.7 20 4 @14




Page 90 of 150 of European Technical Assessment no. ETA-07/0285 issued on 2019-05-23

Figure D50-5: size specification SP2 or SPS2

G2 +10

@G (position mark)

Dimension A is linked to the tube diameter G:

- Product dimensions (mm) Compatlple with & Plate anchor holes
A B=A C t tube diam. G
SP2/®89 150 150 4 88.9 12 2 ¢14
SP2/®102 160 160 4 101.6 12 2 @14
SP2/@114 180 180 4 114.3 18 2 @14
SP2/®140 200 200 4 139.7 20 2 @14




Page 91 of 150 of European Technical Assessment no. ETA-07/0285 issued on 2019-05-23

Figure D50-6: size specification SP3 or SPS3
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Dimension A is linked to the tube diameter G:
ltem Product dimensions (mm) Compatible with g Plate anchor
A B=A C t tube diam. G & holes

SP3/@89 160 160 4 88.9 12 3 @14
SP3/@102 180 180 4 101.6 12 3 @14
SP3/@114 180 180 4 114.3 18 3014
SP3/@140 200 200 4 139.7 20 3014
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Figure D50-7: size specification SP4 or SPS4

|
L

[

Item Product dimensions (mm) Compatible with tube diam. G Plate holes
A B C t

SP4/®G/80 80 160 4 88.9 2 @12
SP4/®G/90 90 170 4 88.9-101.6 2 @12
SP4/®G/100 100 180 4 88.9-101.6-114.3 2 P14
SP4/®G/120 120 200 4 88.9-101.6-114.3-139.7 2 P14
SP4/®G/140 140 220 4 114.3-139.7 2 (@18
SP4/®3G/150 150 230 4 114.3-139.7 2 @18

G dg

88.9 12

101.6 12

114.3 18

139.7 20
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Figure D50-8: size specification SP5 or SPS5
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Product dimensions (mm) . . .
Item Compatible with tube diam. G | Plate holes
A B C t
SP5/@G/80 80 240 4 88.9-101.6 2 (12
SP5/@G/90 90 250 4 88.9-101.6-114.3 2 @12
SP5/@3G/100 100 260 4 88.9-101.6-114.3 2014
SP5/(3G/120 120 280 4 88.9-101.6-114.3-139.7 2014
SP5/(3G/140 140 300 4 114.3-139.7 2 @18
SP5/@G/150 150 310 4 114.3-139.7 2 P18
G dg
88.9 12
101.6 12
114.3 18
139.7 20
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Figure D50-9: size specification SP6 or SPS6
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Product di i
ltem roduct dimensions (mm) Compatible with tube diam. G Plate holes
A B C t for screws
SP6/@BG/A from 75 to 90 230 195-A/2 4 89-102 12 @7
SP6/@BG/A from 91 to 115 255 207.5-A/2 | 4 89-102-114 12 @7
SP6/@G/A from 116 to 142 282 221-A/2 4 89-102-114-140 12 @7
G dg
88.9 12
101.6 12
114.3 18
139.7 20

Intermediate values for C are possible, as long as C > 150 mm.
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Figure D50-10: size specification SP7 or SPS7
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Product di i
S roduct dimensions (mm) Compatible with tube diam. G Plate holes
A B C t for screws
SP7/@G/A from 75 to 142 A+ 85 150 4| A-40mm < G< 4xA/m-10 12 @7
G dg
88.9 12
101.6 12
114.3 18
139.7 20
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Figure D50-11: size specification SP8 or SPS8

20

b

Fifil=]

105

160

G dg
88.9 12
101.6 12
114.3 18
139.7 20
Product dimensions (mm) Compatible with tube diam. Plate holes
Item A B C t G for screws
SP8/@G/A | from 75 to 142 A+385 150 4 A—40mm < G< 4xA/n 18 @7
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Figure D50-12: size specification SP9 or SPS9

60
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G (positign marks)
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210

60

Product dimensions (mm) . . . Plate holes
Item A B C H " Compatible with tube diam. G for dowels
SP9/@G 210 60 160 150 4 88.9-101.6-114.3-139.7 @13
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OSP characteristic capacities:

The OSP characteristic capacity Rk to consider for one load direction is the minimum of the capacity given for
each of the selected plates for this particular load direction. Failure modes associated to the tube, such as
buckling or welding failure, are taken into account in each plate capacity. Values are given for timber C24
minimum and concrete C20/25. For F1 on timber perpendicular to grain, when using GL24 timber, values can
be multiplied by 1.16.

Table D50-3: SP1, SP2 and SP3 Characteristic capacities

Characteristic capacities on Characteristic capacities
timber [kN] on rigid support [kN]
Rk
Fasteners perpendicularto | Parallel to

Model Qty | Type grain grain Rik Rox *
SP1/®89 4 @12 54.44/Kmnoq"0.38 155.76 116.91 14.88
SP1/@102 4 @12 63.63/Kmoa™0.37 205.36 132.78 14.70
SP1/@114 4 @12 73.9/Kkmod0.37 239.52 144.16 13.22
SP1/@140 4 @12 | 93.33/Km0d"0.36 315.19 174.22 13.01
SP2/@89 2 @12 27.16/Kmoq™0.12 - 93.95 10.71
SP2/®102 2 @12 32.09/Kmod™0.15 - 107.14 10.74
SP2/@114 2 @12 | 35.45/Kmod"0.16 - 115.92 10.11
SP2/@140 2 P12 44.89/Kmoda™0.19 - 140.72 10.12

SP3/@89 3 @12 22.23/Kmog™0.14 - 71.54 7.94

SP3/@102 3 @12 | 26.56/kmod"0.18 - 81.58 7.00

SP3/@114 3 @12 29.33/kmod™0.19 - 90.68 9.15
SP3/@140 3 @12 | 37.58/Km0d"0.23 - 111.32 10.55

* The capacity of the anchors is not considered and shall be checked by the user.

it
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Table D50-4: SP4 Characteristic capacities

Characteristic
Characteristic capacities on timber [kN] capacities on
rigid support [kN]
Rik* perpendicular to grain, end support
Fasteners
Model Qty | Type Total Short TM Long TM Rik Rax **
SP4/$89/80 2 @10 51.2/kmod0.2 17.51/Kmoa”0.2 | 33.69/kmod®0.2 | 64.20 4.06
SP4/$89/90 2 @10 58.55/kmod™0.19 | 18.23/kmod0.19 | 40.32/kmod™0.19 | 73.90 4.14
SP4/@102/90 2 @10 59.19/kmod™0.21 | 19.99/kmod™0.21 | 39.19/kmod™0.21 | 73.49 4.70
SP4/$89/100 2 @12 65.91/kmod"0.18 | 19.33/kmoe™0.18 | 46.57/kmoa"0.18 | 82.25 451
SP4/$102/100 | 2 @12 67.01/kmod™0.2 | 20.61/kmod™0.2 46.4/Kmod"0.2 84.10 5.11
SP4/@114/100 | 2 @12 64.25/kmod0.21 | 22.22/kmoa™0.21 | 42.02/kmoa®0.21 | 79.16 5.90
SP4/(89/120 2 @12 80.62/kmod”0.17 | 23.3/kmod™0.17 | 57.31/kmoa™0.17 | 92.23 4.57
SP4/$102/120 | 2 @12 82.67/kmod0.19 | 23.16/kmod™0.19 | 59.5/kmod"0.19 | 100.86 | 5.07
SP4/$114/120 | 2 @12 81.66/kmoa0.2 | 23.28/kmod"0.2 | 58.37/kmod™0.2 | 100.86 | 5.70
SP4/@140/120 | 2 @12 79.99/kmod™0.24 | 27.5/kmod0.24 | 52.48/kmod™0.24 | 96.15 7.57
SP4/@114/140 | 2 @16 | 98.26/kmod0.18 | 27.07/kmod™0.18 | 71.19/kmod"0.18 | 115.30 | 6.40
SP4/@140/140 | 2 @16 | 103.56/kmod"0.13 | 29.33/kmod?0.13 | 74.22/kmoa™0.13 | 121.48 | 8.40
SP4/$114/150 | 2 @16 | 106.56/kmod"0.18 | 29.07/kmod™0.18 | 77.49/kmod™0.18 | 116.70 | 6.27
SP4/$140/150 | 2 @16 108.86/kmod"0.2 | 28.76/kmod"0.2 80.1/kmod"0.2 | 131.78 | 8.01

* Load bearing capacity for each timber part is described below
** The capacity of the anchors is not considered and shall be checked by the user.

~

it..

Short timber member

Configuration 1 Configuration 2

If the plate is used to connect two timber parts as described in config 1, with equal contact area, then the load
applied on each part shall not exceed the half of the total capacity in the table above. If the plate is used to connect
two timber parts as described in config 2, with one longer timber member (short TM/long TM), then the load applied
on each member shall not exceed the values given in the table for short and long TM.
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Table D50-5: SP5 Characteristic capacities

Characteristic capacities on timber [kN]

Characteristic
capacities on rigid
support [kN]

R1.k perpendicular to grain
Fasteners Intermediate Rik parallel to

Model Qty | Type End support support grain Rik Rax *
SP5/$89/80 2 @10 | 42.25/Kmoa?0.24 | 51.2/kmod”0.2 113.00 64.20 4.06
SP5/$102/80 2 @10 | 42.43/Kmod"0.27 | 51.36/kmod"0.23 | 106.85/kmoa0.27 | 61.80 4.68
SP5/(89/90 2 @10 | 48.48/kmod"0.23 | 58.55/kmod”0.19 113.00 73.90 4.14
SP5/$102/90 2 @10 | 49.13/kmod"0.25 | 59.19/kmod”0.21 129.00 73.49 4.70
SP5/@114/90 2 @10 | 47.25/kmoa0.28 | 57.3/kmoa”0.23 | 115.59/kmoa”0.33 | 67.29 5.44
SP5/89/100 2 @12 | 54.71/kmoa”0.22 | 65.91/Kmoa"0.18 155.80 82.25 451
SP5/@102/100 | 2 @12 | 55.83/kmod"0.24 | 67.01/kmod0.2 129.00 84.10 5.11
SP5/¢114/100 | 2 @12 | 54.42/Kmod"0.26 | 65.59/Kmod"0.22 146.00 79.92 5.90
SP5/89/120 2 @12 | 67.18/kmod"0.21 | 80.62/kmod0.17 155.80 92.23 4.57
SP5/@102/120 | 2 @12 | 69.24/kmod"0.22 | 82.67/Kmod”0.19 205.36 100.86 5.07
SP5/¢114/120 | 2 @12 | 68.77/kmod"0.23 | 82.19/kmod0.2 146.00 101.62 5.70
SP5/@140/120 | 2 @12 | 67.74/kmod"0.28 | 81.13/kmod"0.23 168.00 96.15 7.57
SP5/¢114/140 | 2 @16 | 83.12/kmod0.22 | 98.79/Kmod"0.18 252.87 116.06 6.40
SP5/@140/140 | 2 @16 | 83.97/kmod0.25 | 99.62/kmod"0.21 168.00 121.48 8.40
SP5/@114/150 | 2 @16 | 90.3/kmod0.21 | 107.1/kmoa”0.18 252.87 117.46 6.27
SP5/¢140/150 | 2 @16 | 92.09/kmoa"0.24 | 108.86/kmod0.2 | 281.63/kmod0.21 | 131.78 8.01

* The capacity of the anchors is not considered and shall be checked by the user

ot
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Table D50-6: SP6 Characteristic capacities

Characteristic capacities on timber [kN]

Rix* perpendicular to grain

Fasteners Intermediate R2k perpendicular
Model Qty | Type End support support to grain

SP6/®89/75 12 | 206 48.17/Kmoa"0.22 56.57/Kkmod0.19

SP6/®102/75 12 >(06 49.68/Kmod"0.24 58.06/kmod"0.21

SP6/®89/80 12 | 206 51.68/kmog™0.22 60.63/Kmos™0.19

SP6/®102/80 12 | 206 53.42/Kmoq™0.24 62.36/Kmod™0.21

SP6/®89/90 12 | 206 58.68/kmod™0.21 68.76/Kmod"0.18

SP6/®102/90 12 | 206 60.89/kmog™0.23 70.96/Kmog™0.2

SP6/®114/90 12 >(6 59.75/Kmod"0.26 69.8/Kmod"0.23

SP6/®89/100 12 | 206 65.69/kmog"0.21 76.88/kmog"0.18

SP6/®102/100 | 12 >(6 68.37/kmod"0.23 79.56/Kmog™0.2

SP6/®114/100 | 12 >(6 67.69/Kmod"0.25 78.87/Kmod™0.22 12 X Ryacran™*
SP6/®89/115 12 | 206 76.19/kmog"0.21 89.07/Kkmog"0.18 '
SP6/®102/115 | 12 >(6 79.59/kmod"0.22 92.46/kmod"0.19

SP6/@114/115 | 12 | >@6 79.62/Kmoq™0.24 92.47/Kmoa"0.21

SP6/®140/115 | 12 >(6 80.74/kmod"0.28 93.57/Kmod"0.25

SP6/®89/120 12 | 206 79.7/Kmoa0.21 93.13/kmog"0.18

SP6/®102/120 | 12 | >@6 83.33/kmog™0.22 96.75/Kkmod"0.19

SP6/®114/120 | 12 >(6 83.59/Kmoq"0.24 97.01/kmoa"0.21

SP6/@140/120 | 12 | >@6 85.18/kmog"0.28 98.57/kmog"0.24

SP6/®114/140 | 12 >(6 99.49/kmod"0.23 115.15/Kmod0.2

SP6/@140/140 | 12 | 2096 102.96/Kkmod"0.26 118.6/kmod0.23

* For different width A than the ones given in the table, the user shall considered the minimum capacity between the

two closest cases, dimension A can get up to 142 mm.

** Timber submitted to perpendicular tension shall be verified by the user, reinforcement

with fully threaded screw is allowed.

..
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Table D50-7: SP7 Characteristic capacities

Characteristic capacities on timber [kN]
R1k* perpendicular to grain, end support
Fasteners Rz perpendicular
Model Qty | Type Total Short TM** Long TM** to grain
SP7/®89/75 12 >(6 56.57/kmod"0.19 20.52/kmod™0.19 36.05/kmod0.19
SP7/@89/80 12 >P6 60.63/kmod™0.19 21.21/kmod™0.19 39.42/kmod™0.19
SP7/®89/90 12 >(6 68.76/kmod"0.18 22.32/kmod0.18 46.43/Kmod"0.18
SP7/©$102/90 12 >P6 70.96/kmod™0.2 24.11/kmod”0.2 46.84/Kmod"0.2
SP7/®89/100 12 >(6 76.88/kmod"0.18 23.84/kmod"0.18 53.04/kmod"0.18
SP7/®102/100 12 >(6 79.56/kmod0.2 25.12/kmod”0.2 54.43/kmod™0.2
SP7/®114/100 12 >P6 78.08/kmod™0.22 27.04/kmod™0.22 51.04/kmod0.22
SP7/®89/115 12 >(6 89.07/kmod"0.18 27.44/kmod"0.18 61.63/kmod"0.18
SP7/$102/115 12 >06 92.46/kmod™0.19 27.3/kmod0.19 65.15/kmod™0.19 12 x Rvk.screw***
SP7/®114/115 12 >(6 91.68/kmod™0.21 28.28/kmod0.21 63.4/Kkmod"0.21
SP7/$140/115 12 >06 93.57/kmod™0.25 32.7/Kkmod"0.25 60.86/kmod0.25
SP7/$89/120 12 >06 93.13/kmod™0.18 28.64/kmod0.18 64.49/Kkmod"0.18
SP7/®102/120 12 >(6 96.75/kmod"0.19 28.5/kmod0.19 68.25/kmod0.19
SP7/@114/120 12 >06 96.22/kmod™0.21 28.52/kmod0.21 67.7/Kmod0.21
SP7/®140/120 12 >(6 98.57/kmod0.24 33.19/kmod"0.24 65.38/kmod0.24
SP7/@114/140 12 >(6 114.36/kmod"0.2 33.13/Kkmod”0.2 81.22/Kmod™0.2
SP7/®140/140 12 >@6 118.6/kmod"0.23 34.27/kmod™0.23 84.33/kmod™0.23

* For different width A than the ones given in the table, the user shall considered the
capacity between the two closest cases.

gﬁ minimum
H Rak

capacity.

** Load bearing capacity for each timber part is described below.

*** The uplift load applied on each part shall not exceed the half of the table
Timber submitted to perpendicular tension shall be verified by the user,
reinforcement with fully threaded screw is allowed.

~

If the plate is used to connect two timber parts as described in

config 1, with equal contact area, then the load applied on each
part shall not exceed the half of the total capacity in the previous
table. If the plate is used to connect two timber parts as described

in config 2, with one longer timber member (short TM/long TM),
then the load applied on each member shall not exceed the values

for short and long TM given in the table.
Short timber member

Configuration 1 Configuration 2
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Table D50-8: SP8 Characteristic capacities

Characteristic capacities on timber [kN]
Ri* perpendicular to
Fasteners grain R, perpendicular to
Model Qty Type Intermediate support
SP8/®89/75 18 >(6 59.93/Kmog"0.25
SP8/®89/80 18 >06 61.7/Kmoa0.25
SP8/®102/80 18 >06 67.37/kmoa"0.24
SP8/®89/90 18 >06 64.39/Kmod"0.27
SP8/®102/90 18 >06 70.76/Kmod"0.25
SP8/®89/100 18 >06 68.37/kmod"0.28
SP8/®102/100 18 >(6 73.05/kmog™0.27
SP8/®114/100 18 >(06 80.13/kmod"0.25
SP8/®89/115 18 >(06 78.63/kmod"0.28 18 X Rutseron ¥
SP8/®102/115 18 >06 78.63/kmod™0.28 '
SP8/@114/115 18 >(06 82.53/kmod"0.27
SP8/®140/115 18 >(06 98.84/kmod"0.23
SP8/®89/120 18 >(06 82.05/kmod"0.28
SP8/%102/120 18 >06 82.05/kmod™0.28
SP8/®%114/120 18 >06 82.78/Kmod"0.28
SP8/®140/120 18 >(06 99.78/kmod"0.24
SP8/®114/140 18 >06 95.73/Kmod"0.28
SP8/®140/140 18 >(06 100.79/Kmod0.27

* For different width A than the ones given in the table, the user shall consider the minimum capacity between the

two closest cases.

**|f the plate is used to connect three timber parts, then the load applied
part shall not exceed the third of the table capacity. If two timber parts is
connected, and one goes through the connector, then for this element
capacity can be considered

*** Characteristic shear capacity of the screw, diameter 2 6 mm is
recommended. If n timber parts are connected with one SP8, the uplift load
on each part shall not exceed the 1/n™ of the table capacity. Timber
to perpendicular tension shall be verified by the user, reinforcement with fully
screw is allowed.

L)

@ i on each
Ra.x

SP6

applied
submitted
threaded
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Table D50-10: SP9 Characteristic capacities

Characteristic capacities on timber [kN]

Rik = Rax * perpendicular to grain
Fasteners STD Dowel length [mm]
Model | Qty | Type 80 100 120 140 160 180
SP9-G 4 | STD12 42.6 45.9 50.2 55.1 60.4 66.0

*Capacities are valid for STD dowels or equivalent with fux = 340 N/mm?, this fastener shall not be used with
SPS9

Characteristic capacities on timber [kN]

Rik = R2x * perpendicular to grain
Fasteners STD Dowel length [mm]
Model | Qty Type 80 100 120 140 160 180
SP9-G 4 STDS12 49.9 52.1 55.6 59.8 64.6 69.7

*Capacities are valid for STDS dowels or equivalent with fyx = 500 N/mm?, values are also valid with SPS9
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OSPS characteristic capacities:

The OSPS characteristic capacity Rk to consider for one load direction is the minimum of the capacity given
for each of the selected plates for this particular load direction. Failure not€S associated to the tube, such as
buckling or welding failure, are taken into account in each plate capacity. Values are given for timber C24
minimum and concrete C20/25. For F1 on timber perpendicular to grain, when using GL24 timber, values can
be multiplied by 1.16.

Table D50-3: SPS1, SPS2 and SPS3 Characteristic capacities

Characteristic capacities on Characteristic capacities
timber [kN] on rigid support [kN]
Rk
Fasteners perpendicular to Parallel to
Model Qty | Type grain grain Rik Rox *
SPS1/®89 4 @12 | 50.33/Kmod™0.37 121.8 108.23 12.03
SPS1/(102 4 @12 | 58.96/kmod"0.37 157.75 122.88 11.88
SPS1/@114 4 @12 | 68.55/kmod™0.36 191.72 133.57 10.69
SPS1/@140 4 P12 | 86.79/Kmog"0.35 254.7 161.36 10.52
SPS2/(®89 2 @12 | 26.23/kmod"0.13 - 91.38 8.66
SPS2/@102 2 @12 | 30.89/kmod™0.16 - 103.96 8.68
SPS2/@114 2 P12 | 34.12/Kmod0.17 - 112.6 8.17
SPS2/(140 2 @12 | 43.03/kmod™0.19 - 136.34 8.18
SPS3/®89 3 @12 | 21.32/kmod”0.16 - 69 6.42
SPS3/(102 3 @12 | 25.37/kmod0.19 - 78.46 5.66
SPS3/@114 3 @12 28.01/kmog"0.2 - 87.36 7.40
SPS3/®140 3 P12 | 35.73/Kmod"0.23 - 106.93 8.53

* The capacity of the anchors is not considered and shall be checked by the user.

.
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Table D50-4: SPS4 Characteristic capacities

Characteristic

Characteristic capacities on timber [kN] c.a ?acities on

rigid support

[kN]
R.ix* perpendicular to grain, end support

Fasteners Rz

Model Qty | Type Total Short TM Long TM Rik e
SPS4/®89/80 2 @10 48.84/kmod"0.21 | 16.63/kmod"0.21 | 32.2/kmod™0.21 | 59.71 | 3.28
SPS4/@89/90 2 @10 53.4/kmod"0.26 | 15.75/kmod™0.26 | 37.64/kmod™0.26 | 69.00 | 3.35
SPS4/$102/90 2 @10 56.49/kmod™0.21 | 19.13/kmod0.21 | 37.35/kmod™0.21 | 68.14 | 3.80
SPS4/¥89/100 2 P12 59.21/kmod™0.25 | 15.63/kmod”0.25 | 43.58/kmod™0.25 | 76.89 | 3.65
SPS4/(102/100 | 2 @12 62.11/Kmod™0.25 | 18.47/kmod™0.25 | 43.64/kmoa™0.25 | 78.35 | 4.13
SPS4/@114/100 | 2 @12 62.68/kmod™0.18 | 21.88/kmod0.18 | 40.8/kmoe”0.18 | 73.44 | 4.77
SPS4/(89/120 2 @12 72.75/Kmod™0.24 | 18.87/kmod™0.24 | 53.88/kmod™0.24 | 85.02 | 3.70
SPS4/@102/120 | 2 P12 74.52/kmod™0.25 | 18.77/Kmod”0.25 | 55.75/kmod™0.25 | 94.06 | 4.10
SPS4/®114/120 | 2 @12 73.7/kmod™0.26 | 19.13/kmod”0.26 | 54.57/kmoa”0.26 | 94.27 | 4.61
SPS4/@140/120 | 2 @12 76.25/kmoda™0.23 | 26.51/kmod™0.23 | 49.74/kmoa™0.23 | 88.69 | 6.12
SPS4/®114/140 | 2 @16 88.88/kmod™0.24 | 21.97/kmod™0.24 | 66.91/kmod™0.24 | 107.29 | 5.18
SPS4/@140/140 | 2 @16 91.37/kmod™0.27 | 24.78/kmod"0.27 | 66.59/kmoa™0.27 | 113.16 | 6.79
SPS4/@114/150 | 2 P16 96.6/kmoda™0.24 | 23.61/kmod™0.24 | 72.99/kmoa0.24 | 107.79 | 5.07
SPS4/$140/150 | 2 @16 98.34/kmod”0.26 | 23.37/kmod"0.26 | 74.97/kmoa™0.26 | 122.91 | 6.48

* Load bearing capacity for each timber part is described below
** The capacity of the anchors is not considered and shall be checked by the user.

i,

=

Short timber member

Configuration 1 Configuration 2

If the plate is used to connect two timber parts as described in config 1, with equal contact area, then the load
applied on each part shall not exceed the half of the total capacity in the table above. If the plate is used to connect
two timber parts as described in config 2, with one longer timber member (short TM/long TM), then the load applied
on each member shall not exceed the values for short and long TM given in table.
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Table D50-5: SPS5 Characteristic capacities

Characteristic capacities on timber [kN]

Characteristic
capacities on rigid
support [kN]

Rik perpendicular to grain

Fasteners Intermediate Rix parallel to

Model Qty | Type End support support grain Rik Rax *
SPS5/®89/80 2 @10 | 40.1/kmod"0.24 49.05/kmo¢"0.2 106.91 59.71 3.28
SPS5/(102/80 2 @10 | 39.99/kmod™0.27 | 48.92/km0od™0.23 | 96.71/kmod0.33 | 56.81 3.78
SPS5/(89/90 2 P10 | 46.18/kmod™0.23 | 56.25/kmoa™0.19 106.91 69.00 3.35
SPS5/®102/90 2 P10 | 46.53/kmod0.25 | 56.59/kmoq0.21 122.18 68.14 3.80
SPS5/(114/90 2 P10 | 44.52/kmod™0.28 | 54.57/kmoa™0.23 | 108.21/kmod™0.32 | 61.81 4.40
SPS5/®89/100 2 P12 | 52.25/kmod™0.22 | 63.44/kmoq™0.18 141.60 76.89 3.65
SPS5/¢102/100 | 2 P12 | 53.07/kmod™0.24 | 64.26/Kkmoa"0.2 122.18 78.35 4.13
SPS5/®114/100 | 2 P12 | 51.54/kmod™0.26 | 62.71/kmoa™0.22 137.45 74.07 4.77
SPS5/#89/120 2 @12 64.4/Kmoda™0.2 77.85/Kmog"0.17 141.60 85.02 3.70
SPS5/(102/120 | 2 P12 | 66.17/kmoa™0.22 | 79.6/Kmoa"0.18 186.69 94.06 4.10
SPS5/@114/120 | 2 P12 | 65.57/kmod0.23 79/Kmod"0.19 137.45 94.90 4.61
SPS5/@140/120 | 2 P12 64/Kkmod™0.27 77.4/Kmod™0.23 168.00 88.69 6.12
SPS5/®114/140 | 2 P16 | 79.62/kmod™0.21 | 95.29/kmos™0.18 229.88 107.92 5.18
SPS5/@140/140 | 2 P16 | 79.92/kmod™0.24 | 95.58/Kmoa0.2 168.00 113.16 6.79
SPS5/(114/150 | 2 P16 | 86.64/Kmod™0.2 | 103.44/Kkmo¢"0.17 229.88 108.42 5.07
SPS5/@140/150 | 2 P16 | 87.89/kmod"0.23 | 104.67/kmod0.19 | 276.57/Kmos™0.16 | 122.91 6.48

* The capacity of the anchors is not considered and shall be checked by the user

ot
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Table D50-6: SPS6 Characteristic capacities

Characteristic capacities on timber [kN]

Rix* perpendicular to grain Ra.x
Fasteners Intermediate perpendicular
Model Qty | Type End support support to grain
SPS6/®89/75 12 | 206 | 45.75/kmod™0.22 | 54.14/Kmod"0.19
SPS6/@102/75 12 | 206 46.67/Kmod"0.26 55.05/kmod™0.22
SPS6/®89/80 12 | 206 | 49.13/kmod™0.22 | 58.08/kmod"0.19
SPS6/®102/80 | 12 | 206 | 50.29/kmod”0.25 | 59.23/Kmod"0.22
SPS6/(89/90 12 | 206 55.9/Kmod”0.22 65.98/Kmod"0.19
SPS6/®102/90 | 12 | 206 | 57.53/kmod”0.24 | 67.59/Kmog"0.21
SPS6/@114/90 12 | 206 56.15/kmod"0.27 66.2/Kmog™0.23
SPS6/¥89/100 12 | >06 62.67/kmod"0.21 73.87/kmod"0.18
SPS6/@102/100 | 12 | >@6 64.77/kmod"0.23 75.96/kmod™0.2
SPS6/@114/100 | 12 | >@6 63.86/kmod"0.26 75.03/kmod™0.22 12 xR .x
SPS6/@89/115 | 12 | 26 | 72.83/kmod"0.21 | 85.71/kmoda™0.18 Vicserew
SPS6/@102/115 | 12 | >@6 75.64/kmod"0.23 88.51/kmod™0.2
SPS6/®114/115 | 12 | =06 75.43/Kmod"0.24 88.29/kmod"0.21
SPS6/@140/115 | 12 | >@6 75.77 /Kmod™0.29 88.6/kmod0.25
SPS6/¥89/120 12 | >06 76.22/kmod™0.21 89.65/kmod™0.18
SPS6/®102/120 | 12 | >@6 79.26/kmod"0.22 92.69/kmod™0.19
SPS6/@114/120 | 12 | >@6 79.29/kmod"0.24 92.7/Kmog™0.21
SPS6/®140/120 | 12 | =6 80.1/Kmod0.28 93.49/kmod"0.24
SPS6/@114/140 | 12 | =06 94.72/kmod"0.23 110.38/Kmod”0.2
SPS6/®140/140 | 12 | =6 97.41/Kmod™0.26 | 113.05/kmod”0.22

* For different width A than the ones given in the table, the user shall considered the minimum capacity between the
two closest cases, dimension A can get up to 142 mm.
** Timber submitted to perpendicular tension shall be verified by the user, reinforcement

with fully threaded screw is allowed.

..
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Table D50-7: SPS7 Characteristic capacities

Characteristic capacities on timber [kN]
R1k* perpendicular to grain, end support
Fasteners Rz perpendicular
Model Qty | Type Total Short TM** Long TM** to grain
SPS7/@89/75 12 >(6 54.14/kmod™0.19 19.46/kmod0.19 34.67/kmod™0.19
SPS7/®89/80 12 >P6 58.08/kmod0.19 20.09/kmod™0.19 37.99/kmod0.19
SPS7/@89/90 12 >(6 65.98/kmod"0.19 21.09/kmod™0.19 44.88/kmod"0.19
SPS7/®102/90 12 >P6 67.59/kmod™0.21 22.82/kmod™0.21 44.77/Kmod"0.21
SPS7/$89/100 12 >(6 73.87/kmod"0.18 22.48/kmod"0.18 51.39/kmod"0.18
SPS7/@102/100 | 12 >(6 75.96/kmod™0.2 23.72/kmod”0.2 52.24/kmod™0.2
SPS7/@114/100 | 12 >P6 74.31/kmod™0.22 25.67/kmod™0.22 48.64/Kmod"0.22
SPS7/@89/115 12 >(6 85.71/kmod"0.18 25.89/kmod0.18 59.81/kmod"0.18
SPS7/$102/115 12 >06 88.51/kmod”0.2 25.71/Kmod0.2 62.79/Kmod0.2 12 x Rvk.screw***
SPS7/@114/115 12 >(6 87.57/kmod™0.21 26.73/kmod0.21 60.83/kmod"0.21
SPS7/@140/115 12 >06 88.6/kmod"0.25 31.17/Kmod0.25 57.42/Kmod™0.25
SPS7/®89/120 12 >P6 89.65/kmod0.18 27.03/kmod0.18 62.62/kmod™0.18
SPS7/@102/120 | 12 >(6 92.69/kmod"0.19 26.85/kmod™0.19 65.83/kmod0.19
SPS7/®114/120 12 >06 91.98/kmod™0.21 26.9/kmod0.21 65.08/kmod™0.21
SPS7/@140/120 | 12 >(6 93.49/kmod"0.24 31.6/kmod0.24 61.88/kmod™0.24
SPS7/®114/140 12 >(6 109.66/kmod0.2 31.27/Kmod0.2 78.39/kmod0.2
SPS7/@140/140 | 12 206 | 113.05/kmod"0.22 | 32.43/Kmod™0.22 80.61/kmod"0.22

* For different width A than the ones given in the table, the user shall considered the
capacity between the two closest cases.

gﬁ minimum
H Rak

capacity.

** Load bearing capacity for each timber part is described below.

*** The uplift load applied on each part shall not exceed the half of the table
Timber submitted to perpendicular tension shall be verified by the user,
reinforcement with fully threaded screw is allowed.

~

If the plate is used to connect two timber parts as described in

config 1, with equal contact area, then the load applied on each
part shall not exceed the half of the total capacity in the previous
table. If the plate is used to connect two timber parts as described

in config 2, with one longer timber member (short TM/long TM),
then the load applied on each member shall not exceed the values

for short and long TM given in the table.
Short timber member

Configuration 1 Configuration 2
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Table D50-8: SPS8 Characteristic capacities

Characteristic capacities on timber [kN]

Rik* perpendicular to

Fasteners grain R« perpendicular to
Model Qty Type Intermediate support grain

SPS8/®89/75 18 >(6 57.3/kmod0.23

SPS8/®89/80 18 >(6 58.88/kmod"0.24

SPS8/®102/80 18 >(6 64.56/kmod"0.22

SPS8/®89/90 18 >(6 61.22/Kmod™0.26

SPS8/®102/90 18 >(6 67.6/kmod™0.24

SPS8/(89/100 18 >(6 64.85/Kmod™0.27

SPS8/®102/100 18 >(6 69.53/kmod"0.25

SPS8/(114/100 18 >(6 76.62/Kkmod"0.23

SPS8/(89/115 18 >(6 74.58/Kkmod"0.27 18 X Ruswo™*
SPS8/¥102/115 18 >(6 74.58/Kmod"0.27 '
SPS8/(114/115 18 >(6 78.48/Kkmog"0.26

SPS8/®140/115 18 >(6 94.8/Kmod0.22

SPS8/(89/120 18 >(6 77.82/Kkmod"0.27

SPS8/¥102/120 18 >(6 77.82/Kmod"0.27

SPS8/®114/120 18 >(6 78.55/Kmod™0.27

SPS8/(140/120 18 >(6 95.57/Kkmod"0.22

SPS8/®114/140 18 >(6 90.79/Kmod"0.27

SPS8/(140/140 18 >(6 95.86/kmod"0.26

* For different width A than the ones given in the table, the user shall consider the minimum capacity between the

two closest cases.

**|f the plate is used to connect three timber parts, then the load applied
part shall not exceed the third of the table capacity. If two timber parts is
connected, and one goes through the connector, then for this element
capacity can be considered

*** Characteristic shear capacity of the screw, diameter 2 6 mm s
recommended. If n timber parts are connected with one SP8, the uplift load
on each part shall not exceed the 1/n™ of the table capacity. Timber
to perpendicular tension shall be verified by the user, reinforcement with fully
screw is allowed.

@ i on each
Ra.x

SP6

applied
submitted
threaded
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Hold Downs

D60: AH

Product name

Alternative names

AH

Figure D60-1: Drawings
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¥ it may be possible to add
an extra haole @13mm
at the tap
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it may be possible to leave holes
arfand move them in direction
of the length "H"

the horizontal flange may be
also with a width of 35mm
instead of 40mm and other way around
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Table D60-1: Size specification

. . Holes
Product dimensions [mm)]
Model Top Bottom

A B C t (washer) E I | t | Qty | size | Qty | size | Qty | size | Qty | size

AH16050 160 | 50 | 40 18 (32 |3 10 | @5 3 | @13 | 4 @5 1 | 913
AH19050-2 192 | 52 | 40 10 25 20| 2| 16 | @5 1 | @13
AH29050-2 292 | 52| 40 10 25120 2| 23 | @5 1 | ¢913
AH39050-2 392 | 52| 40 10 27 |22 | 2| 27 | @5 1 | ¢913
AH49050-2 492 | 52 | 40 10 27 |22 |2 36 | @5 1 | ¢913
AH61050-2 612 | 52 | 40 10 27 |22 | 2| 45 | @5 1 | §13
AH19050-4 194 | 54 | 40 10 29 |24 |4 12 | @5 1 | §13
AH29050-4 294 | 54 | 40 10 29 |24 | 4| 18 | @5 1 | §13
AH39050-4 394 | 54 | 40 10 29 |24 | 4| 27 | @5 1 | §13
AH49050-4 494 | 54 | 40 10 29|24 |4 36 | @5 1 | §13
AH61050-4 614 | 54 | 40 10 29 | 24 | 4| 45 0] 1 @13

Table D60-2: Material specification

Part Material Grades Coating specification
Strap S$250 GD according to EN 10346 Pre-galvanized steel min Z275 according to EN10346
Washer S235JR according to EN 10025 Hot-dip galvanized according to EN ISO 1461
Or stainless steel as described

Figure D60-2: Nail pattern

Minimum Maximum
Purlin =10
AH16050 2
column = 6, the 4 lower holes cannot be used
Purlin: use all holes other than the lower 2 holes
types 190xx and up 2

Column: use all holes other than the lower 3 holes
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Table D60-3: Characteristic capacity

Characteristic capacities [kN]
Model G E R Rikon rigid sup?ort with an intermediate
timber layer
AH16050 min( Neff X Rlat‘k; 15.3 / kmod ) min( Neff X Rlat.k,' 15.3 / kmod )
AH19050-2 3
0.037 dﬂ X Ng,. . + 641 kN
AH29050-2 dﬁr % ‘
AH39050-2 mMin( Neft X Riatk ; 15.23 / Kmod ) 0.05 ) 1 A B
AH49050-2 ) +( ) l
1 EXREIJ(?!EE R‘Erknm‘ An
AH61050-2 12.57/kpnpq
AH19050-4
3
AH29050-4 [ 0.037 d“ X News 4+ 6.41 kN 1 ‘
d2 @ )
AH39050-4 min( Nets X Riatic ; 19.77 / Kmoa ) ﬂ“ —
0.05 = 1 “
AH49050-4 1 3 X Raxknm ) + (Rtﬂr.k.mzi: X ﬂ) ] j
AH61050-4 24.52/k, .
bolt Koax = 2.33 Fox = F1 +4.92 kN

factor/

Bolt forces Kp.at = 0.79 Kbjat = 0.9

Table D60-4: Characteristic capacity (F1 — Downward)

Characteristic capacity [kN]

Fastener Specification Rik
2 pcs CSA5,0x40 / 1 pcs Concrete Screw/Bolt 3.3
It is assumed that the connection cannot rotate.
[
o
.0,
0, —
/ % 2

AH16050

For a timber to timber connection (column or beam)
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The connection is possible between the vertical flap and a beam or a column.

N2
-

nail pattern

/

Table D60-5: Characteristic capacity — 1 angle bracket per connection

Characteristic capacities [kN] - 1 Angle bracket
Fasteners Rax
Rik =
Model | Qty Type Rs.k
AH16050 8 | CNA4.0x40 1.0 2.0
8 | CNA4.0x60 min( 1.6 ; 1.2/Kmod ) 2.6

By using one angle bracket, it is assumed f ~ 0 mm.

Table D60-5: Characteristic capacity — 2 angle brackets per connection

Characteristic capacities [kN] - 2 Angle brackets

Fasteners per
angle bracket Rix Rox = Rax Rax = Rax
Model | Qty Type
AH16050 |2 CNA4.0x40 min( 2.7 ; 2.7/Kmod ) 4.0 min( 2.1 ; 2.1/Kmod )
8 | CNA4.0x60 max( 2.68/Kmod ; 4.48 - 1.0 /Kmod ) 5.2 max( 2.6 ; 2.1/Kmod )
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D61: AKR

Product name Alternative names

AKR

Figure D61-1: Drawings
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Table D61-1: Size specification

Product Holes
Model dimensions [mm] Top, flange A Bottom, flange B

A B C | t | Qty | size | Qty | size | Qty size Qty | size | Qty | size

AKR95G
AKR95x3
AKR95S
AKR95LG
AKR95x3L
AKR95LS
AKR135G
AKR135x3
AKR135S
AKR135LG
AKR135x3L
AKR135LS
AKR165G
AKR165x3
AKR165S
AKR165LG
AKR165x3L
AKR165LS
AKR205G
AKR205x3
AKR205S
AKR205LG
AKR205x3L
AKR205LS
AKR245G
AKR245x3
AKR245S
AKR245LG
AKR245x3L
AKR245LS
AKR285G
AKR285x3
AKR285S
AKR285LG
AKR285x3L
AKR285LS

1 $13.5

9 | @5.2 1 |@11| 2 | @5.2

95 | 85 | 65

1 | §13.5x25

1 $13.5

14 | @52 | 1 | @135 1 @11 2 | @52

135 | 85 | 65

1 | §13.5x25

1 $13.5

15 | @52 | 1 | @135 1 @11 2 | @52

165 | 85 | 65

1 | @13.5x25

1 $13.5

20 | @52 | 2 | @135 1 [@11| 2 | @52

205 | 85 | 65

1 | §13.5x25

1 $13.5

22 | @52 | 2 | @135 1 @11 2 | @52

245 | 85 | 65

1 | §13.5x25

1 P13.5

285 | 85 | 65 26 | @52 | 3 | @135 1 @11 2 | @52

1 | §13.5x25

w o o o oo [w]w]a[o]w]m|w]w]a[w]w]s]o]w]=]w]o]= oo ] [o]w]s o] o]

The letter “L” in the model name stands for long oblong hole. which is on the short flange.



Page 117 of 150 of European Technical Assessment no. ETA-07/0285 issued on 2019-05-23

Table D61-2: Material specification

Part Material Grades Coating specification

4 mm

thick S235JR according to EN 10025 Hot-dip galvanized according to EN ISO 1461
plates

Pre-galvanized steel min Z275 according to

3 mm $250 GD according to EN 10326 EN10326

thick
plates

Or stainless steel as described

The types 165 and 245 are respectively options of the AKR205 and 285 and can only be cut at the factory (with
chamfer). The corresponding nail patterns are respectively n°11 and n°20.

A nail pattern of a small AKR can be used for a larger AKR also. with using the capacity for the nail pattern of the smaller
one.

The nail patterns 13 and 18 are only for force direction F;.
The nail pattern “partial/column” are for connection to a beam and also to a column.
The nail pattern “column” are also possible for a connection to a beam.

For connection to a column. nail pattern with nails in the lower part as shown below or with less nails are only to be
considered:
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Figure D61-2: Nail pattern
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Table D61-3: Characteristic capacities for load direction F1 for one AKR

Characteristic capacities [kN]
Nail CNA4.0x40 CNA4.0x50 CNA4.0x60
Model pattern n

ne Rbend.naitk | Rinaitk | Rbend.naitk | Rinaitk | Rbend.nailk | Rinailk
AKR95 1 8 6.60 8.78 8.80 11.32 11.00 13.24
AKR95 2 5 2.99 5.75 3.98 7.39 4.98 8.59
AKR95 3 5 6.31 5.15 8.41 6.67 10.52 7.86
AKR95 4 4 5.06 4.13 6.75 5.35 8.44 6.30
AKR135 5 13 4.34 15.89 5.79 20.34 7.24 23.46
AKR135 6 9 4.34 10.60 5.79 13.60 7.24 15.77
AKR135 7 8 1.97 10.24 2.62 13.06 3.28 14.97
AKR135 8 5 1.97 6.28 2.62 8.02 3.28 9.22
AKR205 9 10 4.34 9.50 5.79 12.36 7.24 14.67
AKR205 10 14 4.34 16.71 5.79 21.43 7.24 24.80
AKR205/AKR165 11 11 4.34 14.61 5.79 18.57 7.24 21.16
AKR205 12 8 1.97 7.15 2.62 9.32 3.28 11.12
AKR205 13 3 See Table D61-4
AKR205 14 8 0.80 8.54 1.07 11.04 1.34 12.95
AKR285 15 25 4.34 22.62 5.79 29.49 7.24 35.16
AKR245 16 18 1.97 19.52 2.62 25.20 3.28 29.50
AKR285 16 22 1.97 20.83 2.62 27.09 3.28 32.17
AKR285 17 14 1.97 13.97 2.62 18.12 3.28 21.40
AKR285 18 3 See Table D61-4
AKR285 19 7 1.22 5.22 1.63 6.86 2.04 8.29
AKR285/AKR245 20 9 1.57 7.14 2.09 9.35 2.61 11.27
AKR95L 1 8 4.46 6.65 5.95 8.70 7.43 10.44
AKR95L 2 5 2.02 4.41 2.69 5.76 3.36 6.88
AKR95L 3 5 4.26 3.85 5.68 5.05 7.11 6.09
AKR95L 4 4 3.42 3.09 4.56 4.05 5.70 4.88
AKR135L 5 13 2.93 12.44 3.91 16.17 4.89 19.18
AKR135L 6 9 2.93 8.19 3.91 10.68 4.89 12.72
AKR135L 7 8 1.33 8.15 1.77 10.57 2.21 12.46
AKR135L 8 5 1.33 4.97 1.77 6.44 2.21 7.62
AKR205L 9 10 2.93 6.98 3.91 9.18 4.89 11.14
AKR205L 10 14 2.93 12.98 3.91 16.89 4.89 20.10
AKR205L/AKR165L 11 11 2.93 11.81 3.91 15.25 4.89 17.88
AKR205L 12 8 1.33 5.20 1.77 6.85 2.21 8.34
AKR205L 13 3 See Table D61-4
AKR205L 14 8 0.54 6.43 0.72 8.42 0.91 10.14
AKR285L 15 25 2.93 16.48 3.91 21.71 4.89 26.43
AKR245-L 16 18 1.33 14.75 1.77 19.30 2.21 23.19
AKR285L 16 22 1.33 15.29 1.77 20.12 2.21 24.43
AKR285L 17 14 1.33 10.36 1.77 13.60 2.21 16.45
AKR285L 18 3 See Table D63-4
AKR285L 19 7 0.83 3.71 1.10 491 1.38 6.03
AKR285L/AKR245L 20 9 1.06 5.11 1.41 6.75 1.76 8.27
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n = number of nails according to the nail pattern

Rl,nail,k
For an AKR with a thickness of 4.0mm: Rl,k =min< 21,43kN

k

+R

bend ,nail ,k
mod

Rl,nail Kk

For an AKR with a thickness of 3.0mm: R, , = min{1252kN With Rinaik @nd Rpend.naitk are given in the

k + Rbend Jnail k
mod

table before.

The force shall act in the middle of the beam/column. or the eccentricity may be overcome
by clamping or an extra calculated force F4 shall be considered.

gap
The values are also applicable for a connection with a gap between the short flange of the \n#
AKR and the bearing. for F; load direction only.
7

The bolt shall have a capacity to sustain an axial force of Fy 4.
Instead of bolts also timber screws with washers can be applied to the bottom leg for a pure uplift force connection.

Table D61-4: Characteristic capacities for load direction F; for nail pattern 13 and 18. for one AKR:

Characteristic capacity governed by nails: n=3 nails [kN]
R1.nail.k
. type AKR type AKR...L
Nails
h= 73 113 153 73 113 153
CNA4.0x40 3.35 3.83 4.17 2.55 3.04 3.44
CNA4.0x50 4.32 4.88 5.28 3.33 3.94 4.42
CNA4.0x60 5.04 5.60 5.97 3.99 4.65 5.15

h = place of the lowermost nail above the line "b". Nail pattern 13: h=73mm. nail pattern 18: h=113mm

Characteristic capacity governed by steel [kN] ° 6 °
e-o
RF.1.i.k [kN] )ES o @ o
AKR205 4.89 °o o
AKR285 4.02 0 | O,
AKR205L 3.30 Lo ) P
AKR285L 2.72 o oo
Revik is based on the bending
J— EIA;LEI
Withi=h h = distance of the

lowermost nail to line b

R1.k= min(Rux.nail.k;RF.1.ik )

The capacity Rinaiik shall be calculated as design capacity with the current kmod . the capacity Reiix shall be calculated
with kmog= 1.0 for all load durations.
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2><F1

Table D61-5: Characteristic capacities for load direction Fz3 for one AKR

non

rotation

Fa=Fix (f+25mm) /
e

Characteristic capacity Rz/s.k[kN]

Nail for CNA for CNA for CNA
Type pattern
ne n 4.0x40 4.0x50 4.0x60
AKR95 1 8 2.5 3.1 3.5
AKR95 2 5 1.8 2.2 2.5
AKR95 3 5 1.6 2.0 2.2
IAKR95 4 4 1.5 1.9 2.1
AKR135 5 13 4.0 5.0 5.6
AKR135 6 9 3.0 3.7 4.2
AKR135 7 8 2.8 3.5 3.9
AKR135 8 5 1.9 2.4 2.8
AKR205 9 10 33 4.2 4.7
AKR205 10 14 3.9 5.0 5.9
AKR205/AKR165 11 11 3.5 4.5 5.2
AKR205 12 2.4 3.1 3.6
AKR205 13 n/a n/a n/a
AKR205 14 2.8 3.5 4.0
AKR285 15 25 4.4 5.8 7.0
AKR245 16 18 2.9 3.8 4.6
AKR285 16 22 2.9 3.8 4.7
AKR285 17 14 2.8 3.6 4.4
AKR285 18 3 n/a n/a n/a
AKR285 19 7 2.2 2.9 34
AKR285/AKR245 20 9 2.9 3.7 4.4
AKRI5L 1 8 2.2 2.8 3.2
AKRO5L 2 5 1.5 2.0 2.3
AKRO5L 3 5 14 1.8 2.1
AKRO5L 4 4 13 1.7 1.9
AKR135L 5 13 3.6 4.6 5.2
AKR135L 6 9 2.6 33 3.8
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AKR135L 7 8 24 3.1 3.6
AKR135L 8 5 1.6 2.1 24
AKR205L 9 10 2.7 3.5 4.1
AKR205L 10 14 3.1 4.0 4.8
AKR205L/AKR165L 11 11 2.9 3.7 4.4
AKR205L 12 8 1.9 2.5 3.0
AKR205L 13 3 n/a n/a n/a
AKR205L 14 8 2.3 3.0 3.5
AKR285L 15 25 33 4.4 54
AKR245-L 16 18 2.1 2.8 3.4
AKR285L 16 22 2.1 2.8 3.5
AKR285L 17 14 2.1 2.7 34
AKR285L 18 3 n/a n/a n/a
AKR285L 19 7 1.7 2.2 2.7
AKR285L/AKR245L 20 9 2.2 2.9 3.5

n = number of nails according to the nail pattern

The connected beam shall be free of twisting. so that no rotation occurs.
For a connection to a column with this load direction. it is recommended to use 2 pieces of AKR.

The bolt shall have a min. capacity R4 to sustain an axial force of F,4 x 0.2 and a lateral force of Fa.4/ nakr .With nak =
number of AKR

Characteristic capacities for load direction F4(only for types without oblong hole) for one AKR

for AKR with a thickness of 4.0mm:
10,6kN x50mm

ex I(mod
51kNmm
(e — 71mmm)x K,

R, =min

for AKR with a thickness of 3.0mm: |:4
6,3kN x 50mm
€x kmod €

R, =min (e_iig;’mrkmd //%/a /////%

Negative values may not be considered. e shall be inserted in [mm]

The bolt shall have a capacity to sustain an axial force of F44x 1.5 . and a lateral force of F44x 1.0.
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Table D61-6: Characteristic capacities for load direction Fs(only for types without long hole) for one AKR

Characteristic capacity Rsk[kN]
Nail e<71 e>71
Type pattern n® f X1 €max force X1 €max force

AKR95 1 8 402 378

AKR95 2 5 244 256

AKR95 3 5 319 215

AKR95 4 4 257 172

AKR135 5 13 419 742

AKR135 6 357 480

AKR135 7 247 500

AKR135 8 197 301

AKR205 9 10 354 382

AKR205 10 14 402 378
AKR205/AKR165 11 11 354 131-e 382 e-10
AKR205 12 8 244 256
AKR205 13

AKR205 14 210 363

AKR285 15 25 402 378
AKR245 16 18 244 256
AKR285 16 22 244 256
AKR285 17 14 244 256
AKR285 18

AKR285 19 210 196
AKR285/AKR245 20 274 271

n = number of nails according to the nail pattern

X, x Rax’k
e

b

max, force

. | 536KNmm
Ry, =MmMing———
’ ex K o
51kNmm

F
5
: e
with Raxk [kKN] = the axial characteristic capacity of the used nail ////

(e—=7Imm) x K, .4
sizes “e” shall be inserted in [mm]

Negative values may not be considered.

The bolt shall have a min. capacity Rq to sustain an axial force of Fs 4 x 1.0 and a lateral force of Fs4x 1.0.
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Table D61-7: Characteristic capacities for load direction Fas (only for types without long hole) for a pair
of AKR

* .
Characteristic capacity [kN] Fl risu“mg from I:4/5
Tvpe Nail R
yp pattern n° et
all with a . b
thickness all 26.5/Kmod F
of 4.0mm 4/5
R
all with a e
thickness all 15.75/Kmod :

of 3.0mm /%/////% %

The size b shall be a minimum of 60mm.
bolt 1 bolt 2
The “left” AKR shall be checked additionally for a tension force:

. F,/54 x(e—16,5mm)
Fie = :

b +83mm
Sizes “e” and “b"” shall be insert in [mm]

The bolt 1 shall have a capacity to sustain an axial force of F*14 x 1.0.
The bolt 2 shall have a capacity to sustain an axial force of F4/54 x 0.5 . and a lateral force of F45.4x 1.0.
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Table D61-8: Stiffness to F; and F> loads

The stiffness Kser of AKR and AKR-L submitted to F; and F; loads. is given in the two following tables for different sizes
of CNA nails. Intermediate values can be determined by interpolation.

. . Kser [kN/mm] for one AKR Kser [kKN/mm] for one AKR
Type hel o Nall. and load direction F1 and CNA4.0x... and load direction F2 and CNA4.0x...
pattern n quantity
40 50 60 40 50 60

AKR95 1 8 1.21 1.57 1.83 0.35 0.43 0.48
AKR95 2 5 0.80 1.02 1.19 0.25 0.30 0.35
AKR95 3 5 0.71 0.92 1.09 0.22 0.28 0.30
AKR95 4 4 0.57 0.74 0.87 0.21 0.26 0.29
AKR135 5 13 2.20 2.81 3.24 0.55 0.69 0.77
AKR135 6 9 1.47 1.88 2.18 0.41 0.51 0.58
AKR135 7 8 1.42 1.81 2.07 0.39 0.48 0.54
AKR135 8 5 0.87 1.11 1.28 0.26 0.33 0.39
AKR205 9 10 1.31 1.71 2.03 0.46 0.58 0.65
AKR205 10 14 231 2.96 3.43 0.54 0.69 0.82
AKR205 11 11 2.02 2.57 2.93 0.48 0.62 0.72
AKR205 12 0.99 1.29 1.54 0.33 0.43 0.50
AKR205 13 3 0.37 0.48 0.58 n/a

AKR205 14 8 1.18 1.53 1.79 0.39 0.48 0.55
AKR285 15 25 3.13 4.08 4.70 0.61 0.80 0.97
AKR245 16 18 2,70 3,48 4,08 0,39 0,52 0,63
AKR285 16 22 2.88 3.75 4.15 0.40 0.53 0.65
AKR285 17 14 1.93 2.51 2.96 0.39 0.50 0.61
AKR285 18 3 0.41 0.54 0.63 n/a

AKR285 19 7 0.72 0.95 1.15 0.30 0.40 0.47
AKR285 20 9 0.99 1.29 1.56 0.40 0.51 0.61
AKR95-L 1 8 0.92 1.20 1.44 0.30 0.39 0.44
AKR95-L 2 5 0.61 0.80 0.95 0.21 0.28 0.32
AKR95-L 3 5 0.53 0.70 0.84 0.19 0.25 0.29
AKR95-L 4 4 0.43 0.56 0.67 0.18 0.24 0.26
AKR135-L 5 13 1.72 2.24 2.65 0.50 0.64 0.72
AKR135-L 6 9 1.13 1.48 1.76 0.36 0.46 0.53
AKR135-L 7 1.13 1.46 1.72 0.33 0.43 0.50
AKR135-L 8 5 0.69 0.89 1.05 0.22 0.29 0.33
AKR205-L 9 10 0.97 1.27 1.54 0.37 0.48 0.57
AKR205-L 10 14 1.79 2.34 2.78 0.43 0.55 0.66
AKR205-L 11 11 1.63 2.11 2.47 0.40 0.51 0.61
AKR205-L 12 0.72 0.95 1.15 0.26 0.35 0.41
AKR205-L 13 3 0.27 0.36 0.43 n/a

AKR205-L 14 0.89 1.16 1.40 0.32 0.41 0.48
AKR285-L 15 25 2.28 3.00 3.65 0.46 0.61 0.75
AKR245-L 16 18 2,04 2,67 3,21 0,29 0,39 0,47
AKR285-L 16 22 2.11 2.78 3.38 0.29 0.39 0.48
AKR285-L 17 14 1.43 1.88 2.27 0.29 0.37 0.47
AKR285-L 18 3 0.31 0.40 0.49 n/a

AKR285-L 19 7 0.51 0.68 0.83 0.24 0.30 0.37
AKR285-L 20 9 0.71 0.93 1.14 0.30 0.40 0.48

The slip modulus of the anchorage at the bottom of the bracket shall also be considered together with the Kser of the
connector AKR.
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D62: BETA

Product name Alternative names
BETA

Figure D62-1: Drawings
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Table D62-1: Size specification

Product dimensions Holes
Model [mm] Top Bottom

A B | C t Qty | size | Qty | size
BETA2/200 200 22 |40 | 2 15 @5 1 @5
BETA2/300 300 22 140 | 2 22.5 @5 1 @5
BETA2/400 400 22 |40 | 2 30 @5 1 @5
BETA2/500 500 22 140 | 2 37.5 @5 1 @5
BETA2/600 600 22 140 | 2 45 @5 1 @5
BETA4/200 200 24 | 40 | 4 15 @5 1 @5
BETA4/300 300 24 | 40 | 4 22.5 @5 1 @5
BETA4/400 400 24 | 40 | 4 30 @5 1 @5
BETA4/500 500 24 | 40 | 4 37.5 @5 1 @5
BETA4/600 600 24 | 40 | 4 45 @5 1 @5

Other lengths for the vertical flange are allowed.

Table D62-2: Material specification
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Part Material Grades Coating specification
S$250GD according to EN Pre-galvanized steel min Z275 according to
10346 EN10346
Plates
Or stainless steel as described

Table D62-3: Characteristic capacity
The characteristic load-carrying capacity of one Concrete anchor strap is calculated as:

A, x037x f., 2 1Koy
R, =minin, xR
\223>< Agross IK o

fok= characteristic compression strength of the concrete according to EN 1992-1-1
Nef = n*ef effective number of nails with kes by EC5 . table 8.1
Riatk = characteristic lateral capacity of the connector nails
Agross = gross area of the vertical flap in mm?
Kmod = load-duration factor
e = embedment length in concrete in mm
A= {Ast.o (see table below) forlc =100 mm

ST Agro /100mm x I, for lc > 100 mm

Agross Asto
Model (mm?) | (mm?)

BETA2/200 80 8400

BETA2/300 80 8400

BETA2/400 80 8400

BETA2/500 80 8400

BETA2/600 80 8400

BETA4/200 160 8800

BETA4/300 160 8800

BETA4/400 160 8800

BETA4/500 160 8800

BETA4/600 160 8800

The capacity of a model with a different length can be determine as the cross section area (Agross) is the same as the
ones in the table above.
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D63: HD tension tie

Product name Alternative names
HDxx

Figure D63-1: Drawings
C

e t
BT ccp
o=k 10 N
° o 20 olo E
o p—
L] q\ | o & |
° —@5
o o | e |
° B l o o !
A o o o
° lo ol
o ©°
o o
o 0 o [+
(-]
° o It 1s possible to omit the
° -
oo @5 mm holes in the
t =T 1 horizontal flap
J
;,\_
K/2
—( ) K
K/2
Table D63-1: Size specification
Washer Holes
Product dimensions [mm] dimensions
Model Top Bottom*
[mm]
A B C| D E t J K Qty | size | Qty minimum size
HD140M12G | 140 90 60 | 12 28 2 90 50 17 | @5 1 @13.5 +1/-0.5
HD240M12G | 240 122 | 40 | 15 28 2 110 60 11 | @5 1 @13.5 +1/-0.5
HD280M12G | 280 122 | 40 | 15 28 2 110 60 11 | @5 1 @13.5+1/-0.5
HD340M12G | 340 182 | 40 | 15 27 2 160 50 24 | @5 1 @13.5 +1/-0.5
HD400M16G | 400 123 | 40 | 15 28 3 110 60 29 | @5 1 @17.5 +1/-0.5
HD420M16G | 420 222 | 60 | 20 37 2 200 60 50 | @5 1 @17.5+1/-0.5
HD420M20G | 420 102 | 60 | 20 37 2 85 60 50 | @5 1 @21.5+1/-0.5
HD480M20G | 480 123 | 60| 20| 37.5 2.5 115 70 57 | @5 1 @21.5 +1/-0.5

* refers to the hole diameter in the washer. The hole in the sheet-metal part below the washer can be up to +2 mm
larger than the hole in the washer

Other lengths (A) and other width (C) are allowed. If the associated cross section area Agross is the same as one of the
model in the table above. then the capacity is also the same.

The hole pattern (distances and hole diameter) can be changed as long as the net cross section is not reduced or
considered as written below.



Page 129 of 150 of European Technical Assessment no. ETA-07/0285 issued on 2019-05-23

Table D63-2: Material specification

Part Material Grades Coating specification

Strap S250GD according to EN 10346 | Pre-galvanized steel min Z275 according to EN10346

Washer S235JR according to EN 10025 Hot-dip galvanized according to EN I1SO 1461

Or stainless steel as described

Table D63-3: Nail pattern

Minimum Maximum
All tvoes All holes can be used by considering the minimum
P 2 distance of the nails to the end of timber

Table D63-4: Characteristic capacity

The characteristic load-carrying capacity in N of one Tension Tie is calculated as:

( Wy x277
EX k

R, = min mod

Lk Agross X 223/km0d

l Ner X Rigek J

Agross = gross cross sectional area of the vertical flap in mm? = B x t;. see table below
Riatk = characteristic lateral Load-carrying capacity of one connector nail

Nef = n<ef effective number of nails with kef by EC5 . table 8.1

ke = reduction factor. see table below

Kmod = load-duration factor

W= the plastic section modulus of the lower part; see table below

= distance of the bolt hole to the vertical flange — as given in table D63-1

A gross Whi

type [mm?] kr [mm3]
HD340M12 80 0.84 2025
HD400M16 120 0.76 2363
HD420M16 120 0.82 4200
HD420M20 120 0.56 3800
HD480M20 150 0.68 4800
HD140M12 120 0.71 1296

Fl,d <1

It must be checked that the anchor fulfils the following formula: s
d x r

anchor,
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A connection to the timber can also be occurring as shown next:
\/ t
G i —
Larger holes are possible for bolts or other fastener instead of a nail pattern. “@*
For this cases the value Ry« shall be calculate as: O <]
Ry = A x295N/mm?2  with Ay = (C—G) Xt G

e
J ey

For Riatkshall be use the characteristic lateral load-carrying capacity of the used C

fastener. (\/
N I

The lower part shall be as described before by using the W, from the table
before.

lower part

Installation on a timber floor:
For the pressure area it may be possible to use screws for the pressure. In this case the calculation for the screws may
be done separately according to the following system: see after table D64-3 (HD2P)
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D64: HD2P

HD2P is a connector product family in which each model is based on the combination of two components connected
together with self-drilling screws. one upper part and one lower part taken from the following list and an optional
washer.

Product name Type Alternative names

HDULx Upper part
HDURXx Upper part
HDUSx Upper part
HDUFx Upper part
HDBUx Lower part
HDBWx Lower part

HD2P60G * Combination

HD2PL40G ** Combination

HD2P-U379S80%*** Combination

*from components HDUF400 and HDBU220
**from components HDUF250 and HDBU163
***from components HDUS348-80-C and HDBU379-84-16-C

Figure D64-1: Drawings
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Table D64-1: Size specification

Product dimensions [mm] Holes
Model

A B C D E ta t2 J K | Qty | size | Qty size
HDUF250G 250 40 2 1 | @5
HDUF400G 400 60 2 40 | @5
HDUS336G 336 | 44.5 61 100 236 | 2 12 | @5
HDUS348-80G 348 | 785 819 100 248 | 2 32 | @5
HDUL380G 380 55 | 52.5-55.0 65 315 | 2 20 | @5
HDUR380G 380 55 | 52.5-55.0 65 315 | 2 20 | @5
HDUL465G 465 55 | 52.5-55.0 | 150 315 | 2 20 | @5
HDUR465G 465 55 | 52.5-55.0 | 150 315 | 2 20 | @5
HDUL xx G 2300 | 55 | 52.5-55.0 | 265 | A-D | 2 @5
HDUR xx G 2300 | 55 | 52.5-55.0 | 265 | A-D | 2 @5
HDUF40XG 2250 240 2 @5
HDUF60XG 2250 60 2 @5

HDBU163G Y 65 163 40 30 50 3| 10 40 50| 2 | @6 1 @13

HDBU220G 12 65 220 54 45 55 4 110/8 | 40/50 | 50 5 ?6 1 @18

HDBU379G 12 65 379 40 45 114 | 4 | 10/8 | 40/50 | 50 | 5 | @6 1 P18

HDBU379-84-16G> 65 379 74 75 55 4| 15 70 0 [ 6 | g6 1 P18

HDBW60G 82 65 50 15 27 2| 15 50 60 | 2 | @6 1 P14

HDBW160G 65 | 182 50 15 27 | 2] 15 so |10| 2 | g6 | 1 | P15 (+4;-05)
HDBW200G 65 | 222 60 20 | 37 |2 20 60 [200] 5 | g6 | 1 | P1750109)

Together with: ¥ US40/50/10G ; 2 US50/50/8G; * 12.5 to 14 mm; ¥ 16.5 to 18 mm ; ® washer70x90x15mm with

@18mm; ® optional up to 141mm

For HDBUx and HDBWx (bottom parts), the size A can be modified.
For HDUFxx the hole pattern (distances and hole diameter) can be changed as long as the net cross section is not
reduced.

Combinations

upper parts

HDUF60X

lower parts

HDBU163G

© HDUF250

© |[HDUS336

© HDUF40X

HDBU220G

HDBU379G

o

© |o (o HDUF400

o

© |o |o HDUL380

© |o |o HDUR380

© |© |o HDUL465

© |o |o HDUR465

HDBU379-84-16G

HDBW60G

o

HDBW160G

HDBW?200G

o |o|o|o|o |o |o HDUS348-80G

The free cells show non logical or not possible combinations.
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Table D64-2: Material specification

Part Material Grades Coating specification
Plates $250 GD according to EN 10346 Pre-galvanized steel min Z275 according to EN10346
Washer S235JR according to EN 10025:2004 Hot-dip galvanized according to EN ISO 1461:1999
Or stainless steel as described

Figure D64-2: Nail pattern for HDUS and HDUL/R
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) ) full- partial
full- partial- full- partial- nailing
nailing nailing
Minimum Maximum
All holes can be used by
considering the minimum distance
HDUF 2 of the nails to the end of the
timber
HDUS Partial nailing 2x4 nails full nailing 2x6 nails
HDUL/R Partial nailing 14 nails full nailing 20 nails
2x6 nails on extreme rows. Then
HDUS348-80G nail holes shall be filled full nailing 2x16 nails
symmetrically starting from top
and bottom rows

Table D64-3: Characteristic capacity

The capacity of a combination of an upper and lower part is given by the lower capacity between the two parts given
in the following tables.
Also the capacity of the anchor shall be checked by using the following formula:

Rbm’z:n’ = Fm x k,

With:
Reoitk = characteristic withdrawal capacity of the (anchor)-bolt in kN
ke = factor to calculate the force in the bolt, given in the following tables

Fid = Design load applied to the connector.
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Table of capacities of upper parts:

Characteristic capacities (kN)

. D % Rigex ) 10.47 for full nailing
fin {17.95 kakmod} WithD =17 41 for partial nailing

Model B

HDUF2506G mm{ Ngr X Rygey }

HDUF40XG 17.8 kN /kmoa

HDUF400G . Mar X Rigrx

HDUF60XG mm{za.? IcN,-’kmd}

Cxn % R when full contact
min{ ef per side M”‘} with C = 1.95 between top holdown
23.1 kN /kmoa part and timber

HDUS3236G

when no full contact
between top holdown
part and timber

contact between
timber and the steel

HDUS348-80G | min {”ﬂ" X 0,691 X Rm,k}

use nail holes symetrically starting
from top and bottom rows

42 kN /kmoa

HDUL380G
HDUR380G
HDUL465G C %X Rk ili

min{ latk }with o 11.7 for f‘u_if na:l_n_:g
HDUR465G 214 X Raxr 8.1 for partial nailing
HDUL xx G
HDUR xx G

Table of capacities of lower parts:

Characteristic capacities (kM)
Bolt
Madel Ry R factor k, | max n,
HDBU1E3G 137 1.55 2
HDBU220G 346 14 3
HDBU379G m.m{ Ezk /[ Kmod ] 16.7 1.46 2
HDBWEOG Ve X Mgef Kmog 19.8 2 2
HDBW 160G 212 1.24 2
HOBW200G 23.4 1.23 3
Rop / F':rJ'u:l-c'Z
HDBU379-84-16G | min (1 0035\ / 45.85 117 &
nsu:x(v_*' N ) J Amod
=k 5k
With:
Nef = nkef effective number of nails with ket by EC5 . table 8.1
Nper.-sidke = NUMber of nails on each side
Ntot = total number of nails
Vs = characteristic Capacity of self-tapping screws (for EJOT JT2-3-5.5%25 Vsk= 6.4 kN)
Ns.k = characteristic Capacity of self-tapping screws (for EJOT JT2-3-5.5%25 Nsk= 3.4 kN)
Nsc = number of self-drilling screws
Raxk = characteristic axial capacity of one nail in kN
Riat.k = characteristic lateral load-carrying capacity of one nail in kN
Rsk = capacity given in the table

The different ym for the screws are included in the formulas
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Installation on a timber floor:
For the pressure area it may be possible to use screws for the pressure. In this case the calculation for the screws may
be done separately according the following system:

b

., Fas

< il <3
N N ] Eﬁ washer

I 1

f timber \ )
L F+4 ‘ | force acting

to the screw(s)

—

The force for the screws at the end of the washer may be calculated with the given lever arms.
The screws may be placed with a distance of 5 mm from the end of the washer.

The force axial to the screw is: Faxg = F1.ax (kr— 1) as compression

-

| 1

|

| | F X (k1)
 FE xk - for usinQ\Z screws
- ~nextto next the

force in/one screw
is the half

The distances between the screws and to the edges are to be considered. as given in an approval or according EN1995
or a national standard.

A connection to the timber can also be occurring with a HDUFxx next

Larger holes are possible for bolts or other fasteners instead of a nail. HDUF: the hole pattern may be modified as
For this cases the value Ry shall be calculate as: showing below:

Ny X Ry i ﬁftl
R, =minJ A, x 295%m2 o O

kmod G HG

With Anet= (C'G) X tl
Riatk is the characteristic lateral load-carrying capacity of the used fastener.
The length of the HDUF may be selected as required for the used fastener.
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D65: HD3B

Product name

Alternative names

HD3B

Figure D65-1: Drawings

Table D65-1: Size specification

. . Holes
Product dimensions [mm]
Model Top Bottom
A B C D E F G t Qty | size | Qty | size | Qty | size
HD3B 220 56 | 59 11 33 | 45 123 2.7 2 @17.5 2 @4 1 ®17.5

Table D65-2: Material specification

Part

Material Grades

Coating specification

Plate

G90 galvanized steel SS Grade 33 according to ASTM A-653

corresponding to S235 JR according to EN 10025

Or stainless steel as described

Table D65-3: Characteristic capacity

Characteristic capacities [kN]

Fasteners
On stud On support
Model Type of stud Qty Type Qty Type Rik
Steel 2 16 1 16 39.89
HD3B P P
Timber 2 @16 1 @16 15.59

For a timber with a size < 100x100mm: the capacity of the bolts in the timber are to be checked:
n x Fyrg; With n= number of bolts
It must be checked. that the anchor fulfils the following formula:

lgl
R

anchor ,d
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D66: HD5A

Product name Alternative names
HDS5A

Figure D66-1: Drawings

Table D66-1: Size specification

. . Holes
Product dimensions [mm]
Model Top Bottom
A B C D E F G t Qty | size | Qty | size
HD5A 239 90.4 689 | 13 |56 | 77 | 133 | 2.8 2 @21 1 @22
Table D66-2: Material specification
Part Material Grades Coating specification
G90 galvanized steel SS Grade 33 according to ASTM A-653
Plate corresponding to S235 JR according to EN 10025
Or stainless steel as described
Table D66-3: Characteristic capacity —
A

The characteristic load-carrying capacity of one Hold Down HD5A is calculated as: n,U

8,2kN /k

. H d

R, =min ™ 4

415x A x T g0 ﬂ I
Anu= net area of the washer (on the backside of connected timber) i
feook = characteristic compressive strength perpendicular to timber i
Ranchor.d = Tensile design capacity of the anchor bolt in the concrete
Kmod = load duration factor == // /
It must be checked. that the anchor fulfils the following formula: v / //

F (-

— <1 i
R

anchor ,d
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D67: HE

Product name Alternative names
HE

Figure D67-1: Drawings
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HE13S HE17S HExxx as special

Table D67-1: Size specification
n/a

Table D67-2: Material specification

Part Material Grades Coating specification

$250 GD according to EN 10346 | Pre-galvanized steel min Z275 according to EN10346

Plates
Or stainless steel as described
Nail pattern:
Minimum Maximum s ° o ° o
HE135 3 6 o o °
® °
HE175 3 10 ° o ® o \0
HE XXX 3 22 o o
[ i ° i [ )
The size for type HE xxx may be in a range from 115 mm to 315 mm in steps of 20mm /

The nails shall be placed alternating in height.
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Table D67-3: Characteristic capacity
The characteristic load-carrying capacity of one HE Anchor is calculated as:

C X Rlat,k

R,. = min
H 8,5kN /k__, x (t/4mm)

R stk = characteristic lateral capacity of the connector nails / bolt M12

C= the factor from the following table
kmod = load-duration factor
t= thickness of HE anchor [mm)]
Table 67-4 Table 67-5
no Iy factor no lp faktor
of nails  [mm?] "C" of bolt [mm?] nen
3 800 3.0 2M12 1800 1,9
4 1944 3.8
5 2230 4.4
6 2688 4.7
7 4557 6.1
8 5450 6.6
9 8278 8.0
10 9813 8.6




Page 140 of 150 of European Technical Assessment no

D68: HTT & LTT

Figure D68-1: Drawings
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Table D68-1: Size specification
Holes
Model Product dimensions [mm] Top Bottom
A B C D E t Qty | size | Qty | size | Qty | size | Qty | size
LTT20B 502 {70 | 51| 7 | 35| 2.7 10 @5 2 | @914 1 @21
HTT4 309 | 62 | 64|12 | 33 | 2.8 18 | 94.7 1 @17.5
HTTS 403 | 62 | 64 | 12 | 33| 2.8 | 26 | @47 1 @17.5
HTT16 403 | 62 | 64 | 12 | 33 | 2.8 18 | 94.7 1 @18
HTT22 569 | 62 |64 |12 |33 | 28 | 32 | @47 1 @18
HTT22E & HTT22F 558 | 60 | 63 | 12 | 33 3 31 @5 3 | @21 3 @5x12 1 @18
HTT31 790 | 60 | 90 | 12 | 33 3 41 | @5 6 | @21 | 4 | @5x12| 1 @25

Table D68-2: Material specification

Part Material Grades Coating specification
HTT4 G90 galvanized steel SS Grade 33
HTTS according to ASTM A-653
HTT16
HTT22 & Or stainless steel as described
LTT20B
$250GD according to EN 10346 Z275 according to EN 10346
HTT22F
Or stainless steel as described
S350GD according to EN 10346 Z275 according to EN 10346
HTT22E
Or stainless steel as described
HTT31 S350GD according to EN 10346 Z275 according to EN 10346
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The nails in the vertical flap have to be arranged equally left and right about the centre-line.

Model Minimum Maximum

LTT20B 2 10

HTT4 4 18

HTT5 4 26

HTT16 4 18

HTT22 4 32

HTT31 45 CSA5,0x80 / 6 ZYK + 4 CSA5,0x80

Table D68-3: Characteristic capacity
HTT4/5/16/22

The characteristic load-carrying capacity of one Hold Down is calculated as:

° : oo .o Always nails
HTT4 & HTT5 & o' o' e e inthese hols
(n—-35) xR Lo
HTT16 & HTT22 lat .k o
without Washer: Ry, =miny252xR,, :
430
Koo s s
HTT4 HTT16
HTTS HTT22
HTT4 & HTTS . _ [(n=35)xR,,, oo Awaysnais
with Washer: =min Y e | inthesehols
H 323xR, .
' / Washer US50/50/8
n?? M16 Bolt or
Anchor
HTT4
HTT5

HTTS5 installed on 1,2 mm Light Gauge Steel with FPHSD34S1214R
Light Gauge Steel Framing Screws (fully Screwed = 26 pcs.) with Washer: Ry = 43,7 kN

Rtk = characteristic lateral load-carrying capacity of one nail
Raxk = characteristic withdrawal capacity of one nail
kmod = load duration factor
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ns= number of nails

F
It must be checked, that the anchor fulfils the following formula: R;d <1

The values are also applicable for a connection with a gap between the short flanges of the HTT and the bearing
support.

anchor ,d

LTT20B

The characteristic load-carrying capacity of one Hold Down LTT 20B is calculated as:

NX R

R,, =min
’ 2,85kN /K, o4

Riatk = characteristic lateral load-carrying capacity of one nail
Kmod = load duration factor

n= number of nails

Ranchor,d = Tensile design capacity of the anchor bolt in the concrete

It must be checked, that the anchor fulfils the following formula:
15x E
14 <1

anchor ,d

HTT22F & HTT22E

The capacity of the HTT22F in kN is:

(n - 35) X Rlat,k
k2 X Rax,k

Ry = min
47-2/k for CNA or CSA and 37'4/k for fasteners in big holes
mod mod

The capacity of the HTT22E in kN is:

(n - 35) X Rlat,k
k2 X Rax,k

Ry = min
57'5/km0d for CNA or CSA and 47.6/kmod for fasteners in big holes

With:

n the number of nails in the hold down

Riatk the lateral capacity of the nails
Raxk the axial capacity of the nails

ko = { 53.5 if CNA4.0x35 or 40
2 7 143.2 if CNA4.0x50 or 60 or CSA screws from 35 to 80mm long

When used with fasteners in big holes, at least the 3 oblongs and the first row of round hole must be filled with

fasteners.
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Stiffness of the connection in kN/mm can be determined using the equation:

Kser =ax(n—3)+b

With n, the number of nails in the timber
a and b as shown in the table below:

If an extra US50/50/8G-B is used, capacity doesn’t change but keer shall be multiplied by 1.3 for both HTT22E & HTT22F.

HTT22F HTT22E

Type of fastener | a b a b

CNA4.0x35 0.117 | 1.437 | 0.117 | 1.437
CNA4.0x40 0.121 | 1.633 | 0.122 | 1.623
CNA4.0x50 0.131 | 2.026 | 0.134 | 1.995
CNA4.0x60 0.140 | 2.419 | 0.145 | 2.367
CSA5.0x35 0.154 | 1.892 | 0.190 | 2.340
CSA5.0x40 0.150 | 2.023 | 0.186 | 2.501
CSA5.0x50 0.144 | 2.242 | 0.179 | 2.772
CSA5.0x80 0.127 | 2.899 | 0.157 | 3.585

It must be checked, that the anchor fulfils the following formula:

LTI <1
R

anchor ,d

The values are also applicable for a connection with a gap between the short flange of the HTT and the bearing support.

The stiffness Ksr of HTT5/16/22, submitted to vertical load, is given in the two following tables with n = numbers of

CNA nails.

Table D68-4: K. of HTT4/5/16/22 without additional washer

number of Kser [KN/mm] for nails CNA4,0x ...
nails 35 40 50 60
>5 0,31+ 0,33 + 0,40 + 0,43 +
(n-5)x0,2 | (n-5)x0,22 | (n-5)x0,27 | (n-5)x0,29
Table D68-5: K. of HTT4/5/16/22 with additional washer
number of Kser [kKN/mm] for nails CNA4,0x ...
nails 35 40 50 60
515 3,04 + 3,34 + 4,03 + 4,29 +
(n-15)x0,265 (n-15)x0,29 | (n-15)x0,35 | (n-15)x0,374

The slip modulus of the anchor shall also be considered together with the Ksr of the connector HTT.

The connection of CLT panel to a rigid support with an HTT22 with CNA4.0x60 offers a mean ratio Dys0%/ Dy > 6 (Duy,s0%
/ Dyratio disclosed in EN12512), therefore this connection has a high capacity to dissipate energy according to EN 1998-
1:2004 §8 and is suitable for dissipative zone of DCH class building.

The connection of CLT panel to a CLT support with an HTT22 with CNA4.0x60 offers a mean ratio 4 < Dyso%/ Dy < 6,

therefore this connection has a medium capacity to dissipate energy according to EN 1998-1:2004 §8 and is suitable
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for dissipative zone of DCM class building. The anchor or fastener in the support shall be designed with sufficient
overstrength to ensure the development of cyclic yielding in the dissipation zones as disclosed in 8.6 (4) in EN 1998-

1:2004.

HTT31

For connection with fastener:

(N —4) x Ry
R, =min<26.8xR,,, — —
85% 2. =,
kmOd ooooo ooooo
éo O@ @o o@ always CSA in
g8 84 these oblong
For connection with Zyklop™: holes
Nz X Rzyk i
nef X Rax.screw % 0.86 M24 bolt
— i h
Ry = mm{ 26.8 X Ryxk oranchor
78.3/ b T
k kmod
HTT31
With:
n = the number of fastener including the 4 CSA screws in the lowermost oblong holes
n; = number of ZYKT69 or ZYK10
Nef = eff. number of ZYKT69 or ZYK10 acc. to the ETA-07/0137
Riatk = the lateral capacity of one fastener
Raxk = the axial capacity of one fastener

Rkzvk  =the lateral capacity of the ZYKLOP connector (ZYKT69 or ZYK10) or alternative the lateral capacity
of a bolt M20 steel-timber.

Raxscrew = the axial capacity of the screw inside the ZYKLOP connector

The relevant values for the Zyklop™ are given in ETA-07/0317.

Stiffness of the connection with HTT31 :

Fasteners Stiffness**
Model
Qty Type (kN/mm)
HTT31 6* ZYKT69
HTT31 6* Bolt @20 1r1
HTT31 45 CSA5,0x80 24,3

* with additional 4 CSA5,0x80 in the oblong holes
** for a lower number of fasteners the kser—value shall be reduced according to the number of fasteners.
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HTT31
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D69: MAH

Product name Alternative names
MAH -

Table D69-1: Size specification

Holes

Product dimensions [mm]
Model Top Bottom

A |B|C| D | E|t]|Qty|size|Qty| size
MAHA485| 484 |53|55]|12.2140(2]| 23 | @5 | 1 @18

Table D69-2: Material specification

Part Material Grades Coating specification
MAHASS $250 GD according to EN Pre—galvan{zed steel min 2275
10346 according to EN10346
S235JR according to EN Hot-dip galvanized according to
US50/50/8G 10025 EN ISO 1461
Or stainless steel as
described
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Table D69-3: Characteristic capacity
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Characteristic capacities [kN]
Model Rik
Flat Folded*
MAH485 Min( Nes X Riatk ; 18.7 / Kmod ) MiNn( Nes X Riatk ; 24.6 / Kmod )
*US50/50/8G is compulsory
Note:

- Values can be calculated with CNA4.0 nails and CSA5.0 nails
- The principle is to start nailing at the bottom and go up regularly

- If extra strap is added the maximum number of nails on the part where there is only strap is equal to the number of

nails that go through strap + MAH

The anchor must be able to take a load : “Fanchor.rk = 1.96 X Fy

Stiffness:

Note: the minimum number of fastener is 7 and the maximum is 21. No data are given with extra strap.

kser =axn+b
with n. the number of fasteners
kser is the stiffness in kN/mm

flat folded

configuration configuration

a b a b
CNA4.0x35 0,160 1,805 0,205| 2,319
CNA4.0x40 0,161 1,824 0,207 | 2,343
CNA4.0x50 0,165 1,862 0,214 2,417
CNA4.0x75 0,173 1,957 0,231| 2,620
CSA5.0x50 0,223 2,524 0,286| 3,242
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D70: PROFA

Product name Alternative names
PROFA

Figure D7-1: Drawings

25
35
& PROF 4198
> =
75 20 7.5 £ = o
© | PROFA153
= & 2 %_57'
[an] | )
g o aad @ 8 ] o © ,@ﬂ“‘@/
i o g3 e © X |e PROFA108
o | o T K
oy T o o
] I © et © o e
2 o] ° g = o ° o] © %
—_ o o Pl 0]
0 O3 0 0 ° 5
30 30 22,3
17 17 = 11 ™
< 0J Lt
Ty i ]
I I 1 p— I I i p— Cr—TITa——¢F
FROF 4129 PROF &xxx PROFA10B8/158/198
Table D70-1: Size specification
n/a
Table D70-2: Material specification
Part Material Grades Coating specification
. Pre-galvanized steel min Z275
$250 GD according to EN 10346 according to EN10346
Plates
Or stainless steel as described
Table D70-3: Nail pattern
Model Minimum Maximum
PROFA108 2 6
PROFA158 2 10
PROFA198 2 14
PROFA159 2 8
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PROFA XXX |2 | 28
The size for type PROFA xxx may be in a range from 159 mm to 359 mm in steps of 20mm

The nails shall be placed alternating in height.
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Table D70-4: Characteristic capacity
The characteristic load-carrying capacity of one Profile Anchor is calculated as:

For PROFA 108/158/198 (thickness = 3.0 mm)

Nx Ry
R, =mMin
' 6,3kN /K.,
For PROFA 159 to PROFA 359 (thickness = 4.0mm)
Nx R,
R, = min o
| 9,4kN /K.,
For PROFA 159 to PROFA 359 (thickness = 3.0mm)
Nx R,
R, = min o
' 7N /K,
For PROFA 159 to PROFA 359 (thickness = 2.0mm in steel 1.4529)
xRy
R, =min N
| 5,65kN /K__,
n= number of the nails / connector screws; the nails will be used side by side.

Rtk = characteristic lateral capacity of the fasteners / bolt M12
kmod = load-duration factor
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D71: SCMF

The plate SCMF is made to be used with HDUxx components from the HD2P product family.
Self-drilling screws are used to connect SCMF to HDUxx at each end.

Product name Alternative names
SCMF
Figure D71-1: Drawings -]
A ¢
 —
o
| HDUxx
B
- SCMF
\fi\
Table D71-1: Size specification
HDUxx
Model Product dimensions [mm] Holes
A B t | Qty | size
SCMF40/B 40 >100 2 6 @6
SCMF60/B 60 >100 2 10 @6 -
SCMF80/B 80 >100 2 10 ?6
Table D71-2: Material specification
Part Material Grades Coating specification
Plates $250 GD according to EN 10346 Pre-galvanized steel min Z275 according to EN10346
Or stainless steel as described

Table D71-3: Characteristic capacity

The capacity of the connector that includes SCMF and the two HDU components is equal to the minimum capacity of
the three parts. The capacity of SCMF itself is given below.

Characteristic capacities [kN]
Fasteners Rik Rsx
Model Qty Type
SCMF40 2x3 16.6
-drilli 3 Rs k /kmod
SCMF60 oxg | Self-drilling i 24.9
screw ¢5.5 Vewxn, /Ky
SCMF80 2x5 ’ 36.8

Ve« = characteristic Capacity of self-tapping screws (for EJOT JT2-3-5.5%25 Vg = 6.4 kN)
nsc = number of self-drilling screws
Rs.k = steel cross section capacity given in the table



