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BASIS AND GENERAL

This European Technical Approval is issued by
ETA-Danmark A/S in accordance with:

— Council Directive 89/106/EEC of 21
December 1988 on the approximation of laws,
regulations and administrative provisions of
Member States relating to construction
producté), as amended by Council Directive
93/68/EEC of 22 July 1993

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

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

- EOTA Guideline ETAG 015 Three-
dimensional nailing platesseptember 2002
edition.

ETA-Danmark A/S is authorized to check whether
the provisions of this European Technical
Approval are met. Checking may take place in the
manufacturing plant. Nevertheless, the responsi-
bility for the conformity of the products to the
European Technical Approval and for their fithess
for the intended use remains with the holder of the
European Technical Approval.

This European Technical Approval is not to be
transferred to manufacturers or agents of manu-
facturers other than those indicated on page 1, or
manufacturing plants other than those indicated on
page 1 of this European Technical Approval.

This European Technical Approval may be
withdrawn by ETA-Danmark A/S pursuant to
Article 5(1) of Council Directive89/106/EEC.

Reproduction of this European Technical
Approval including transmission by electronic
means shall be in full. However, partial
reproduction can be made with the written consent
of ETA-Danmark A/S. In this case partial
reproduction has to be designated as such. Texts
and drawings of advertising brochures shall not
contradict or misuse the European Technical
Approval.

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

Official Journal of the European CommunitiesL¥0, 11 Feb 1989, p 12.
Official Journal of the European CommunitieslU220, 30 Aug 1993, p 1.
Official Journal of the European Communiti€sINL7, 20 Jan 1994, p 34.
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Il SPECIAL CONDITIONS OF THE
EUROPEAN TECHNICAL
APPROVAL

1  Definition of product and intended use
Definition of the product

The hold downs are one or more pieces, non-weldiegd h
downs. They are intended for timber to timber, &mto
concrete or timber to steel connections fastenea by
range of nails, screws or bolts.

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

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

The lower part of the post base is either a bdmeaded
rod, a tube or a plate for embedment into the stpjo
concrete or a steel plate to be fastened by ariiterto

the concrete support.

Steel quality, dimensions of the post bases, rag#@ipns
and corrosion protection are shown in Annex A.

The post bases and hold downs can also be produced
from stainless steel type 1.4401 or type 1.440drdany

to EN 10088-2 or a stainless steel with a minimum
characteristic yield stress of 235 N/mm?2 or a minim
ultimate tensile strength of 330 N/mmzZ. Dimensidrude
positions, steel type and typical installationssrewn in
Annex B.

Intended use

The intended use of the post bases and the holdglisw

to support timber structures or wood-based strattur
members to their support, where requirements for
mechanical resistance and stability and safetgérimuthe
sense of the Essential Requirements 1 and 4 ofclloun
Directive 89/106/EEC shall be fulfilled. Each cootien
shall be made with one post base.

The static and kinematic behaviour of the timber
members or the supports shall be as described m@Xn
D.

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

This requirement to the material of the wood mermber
can be fulfilled by using the following materials:

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

e Solid Wood Panels, SWP according to EN 13353.

« Laminated Veneer Lumber LVL according to EN
14374

e Plywood according to EN 636

e Oriented Strand Board, OSB according to EN 300

Annex C states formulas for the characteristic 4oad
carrying capacity of the post bases and the holgndo
connections, which depend on the characteristisitien
of the timber employed.

For some of the connectors Annex B states the load-
carrying capacities of the post bases and the dwich
connections for a characteristic density of 350rkg/

For timber or wood based material with a lower
characteristic density than 350 kd/the load-carrying
capacities shall be reduced by thg.#actor:

kdens = (&j
350

Wherepy is the characteristic density of the timber in
kg/n’.

For timber or wood based material with a higher
characteristic density than 350 kd/the load-carrying
capacities shall be taken as that for 350 Rgamless
detailed analyses are conducted.

The design of the connections shall be in accorlaiith
Eurocode 5 or a similar national Timber Code. Tedv
members shall have a thickness which is larger than
penetration depth of the nails into the members.

The hold downs are primarily for use in timber stanes
subject to the dry, internal conditions definedsbyvice
class 1 and 2 of Eurocode 5 and for connectiongsub
to static or quasi-static loading.

The hold downs can also be used in outdoor timber
structures, service class 3, when a corrosion ghiotein
accordance with Eurocode 5 is applied, or whemnlstss
steel with similar or better characteristic yietduttimate
strength is employed.

The post bases with a zinc coating Z275 accordig\
10326:2004 or G90 according to ASTM A-653 are
intended for use in service class 1 and 2 accotoifN
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1995 (Eurocode 5).
Assumed working life
Post bases which are hot dipped galvanized acaptdin The assumed intended working life of the post bases
EN I1SO 1461:1999 with a zinc coating thickness of the hold downs for the intended use is 50 yeaosjiged
approximately 55um or made from stainless steel that they are subject to appropriate use and nrante.
according to EN 10088:2005 or sherardized according
EN 13811:2003 or electroplated zinc according to EN  The information on the working life should not bgarded
1403 and 12329:2000 allowing a use in external as a guarantee provided by the manufacturer or ETA-
conditions are intended for use in service cla3dshd 3 Danmark A/S. An “assumed intended working life”
according to EN 1995 (Eurocode 5). means that it is expected that, when this workiieghlas
elapsed, the real working life may be, in normat us
The hold downs may also be used for connections conditions, considerably longer without major
between a timber member and a support made from degradation affecting the essential requirements.
concrete blocks or similar.
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2  Characteristics of product and assessment

E;;:G Characteristic Assessment of characteristic
2.1 Mechanical resistance and stability*)
6.1.1 Characteristic load-carrying capacity See Annex B
6.1.2 Stiffness No performance determined
6.1.3 Ductility in cyclic testing No performance determined
2.2 Safety in case of fire
6.2.1 Reaction to fire The hold downs are made from steel classified
asEuroclass Alin accordance with EN 13501-
1 and EC decision 96/603/EC, amended by EC
Decision 2000/605/EC
2.3 Hygiene, health and the environment
6.3.1 Influence on air quality No dangerous materials **)
2.4 Safety in use Not relevant
2.5 Protection against noise Not relevant
2.6 Energy economy and heat retention Not relevant
2.7 Related aspects of serviceability
6.7.1 Durability The hold downs have been assessed as having
satisfactory durability and serviceability when
6.7.2 Serviceability 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
6.7.3 Identification See Annex A

*) See page 8 of this ETA

**) In accordance with http://europa.eu.int-/comntérprise/construction/internal/dangsub/dangmaim.hit addition to the specific clauses relating smgerous
substances contained in this European Technicalo¥ph there may be other requirements applicablied products falling within its scope (e.g. tr@osed European
legislation and national laws, regulations and aitiative provisions). In order to meet the primns of the EU Construction Products Directivestheequirements need

also to be complied with, when and where they apply
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Safety principles and partial factors

The characteristic load-carrying capacities havenbe
calculated considering different ratios betweenphsial
factors for timber connections and steel cross@ext

According to clause 6.3.5 of EN 1990 (Eurocode si8a
of structural design) the characteristic resistahoe
structural members that comprise more than oneriakate
acting in association should be calculated as

|

wherey,, ,is the global partial factor for material 1 (inghi
case wood)y,,,; is the partial factor on the material an
Ym; are material partial factors for the other materiaé.

yml
AL -
ki (i>1) ' &d
y

M1 m,i

1
=_R{’71Xk,1;’7ix

d

Mechanical resistance and stability
See annex D for characteristic load-carrying capacthe
different force directions{fo F;

The characteristic capacities of the post baseshanldold
downs are determined by calculation assisted lipnteas
described in the EOTA Guideline 015 clause 5.1yl
should be used for designs in accordance with Ed®8&
or a similar national Timber Code.

No performance has been determined in relationdtlity
of a joint under cyclic testing. The contribution the
performance of structures in seismic zones, thezefas
not been assessed.

No performance has been determined in relatiorhéo t
joint’s stiffness properties - to be used for tinalgsis of
the serviceability limit state.

Fastener

the calculations are made with material parametersConnector nails and screws in accordance with ETA-

modified by multiplication by
kfﬂOdi = ym,l/ym,i

The characteristic load-carrying capacities havenbe
calculated considering a ratio between the pdetbr for
timber connections and steel / concrete crossosecti

Kngi = 118  for steel yield strength
(EC5: Kygiiy = % =118)

Knai =10  for steel ultimate strength
(EC5: Kygiv = % = 10)

Kngi = 087  for anchor bolt in concrete
(EC5: Kygic = % = 087)

For knos™> 1,18 / 1,0 / 0,87 the load-carrying capacities
stated in Annex B are valid (on the safe side).

For kneg<1,18 / 1,0 / 0,87 the load-carrying capacities
stated in Annex B have to be multiplied by a factor

k
or

K

k
= or

safe —

mai,y

118

modi,c

087

modi,u

10

K

04/0013

The load-carrying capacities of the post basegsfamtold
downs have been determined based on the use @atonn
nails 4,0x35, 4,0x40, 4,0x50 or 4,0x60 in accor@amith
ETA-04/0013. It is allowed to use connector screws
5,0x35, 5,0x40 or 5,0x50 or connector nails 4,2X435x50

or 4,2x60 in accordance with ETA-04/0013 with theng

or better performance as the 4,0 mm connector aails
still achieve the same load-carrying capacity oé th
connection.

The capacity of a post base connection and a hfmidhd
connection with 4,0x50 connector nails in accordamith
ETA-04/0013 can be calculated by linear interpolati
between the capacities for 4,0x40 and 4,0x60 cdonec
nails.

Threaded nails in accordance with prEN 14592

The design model also allows the use of threadés ina
accordance with prEN 14592 with a diameter in drege
4,0 - 4,2 mm and a minimum length of 35 mm, assgmin
thick steel plat when calculating the lateral nathd-
carrying capacity. If no calculations are madeducton
factor equal to the ratio between the characteristi
withdrawal capacity of the actual used threadeldanai the
characteristic withdrawal capacity of the correspog
connector nail according to table B1 in ETA-04/0043
applicable for all load-carrying capacities of de&nection.

Other fasteners

Further, for most hold downs, anchor bolts arermssbas
fasteners to a reinforced concrete structure. &ch &old
downs it is stated at the tables with load-carrgimgacities
(Annex B) which characteristic capacities have been
assumed for the bolt connection. Bolts to a steettire
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 accptdiN
10088-2:2005 or a stainless steel with a minimum
characteristic 0.2% yield stress of 240 N/mm2, @imim
1.0% yield stress of 270 N/mm?2 and a minimum ultama
tensile strength of 530 N/mm2 the characteristiadlo
carrying capacities can be considered as the saithese
published in this document subject to the useaihkdss
CNA connector nails or CSA connector screws covbyed
the ETA-04/0013 or stainless threaded nails onvexia
accordance to the standard EN 14592 respectingitbe
given in the paragraph "fasteners" above.

Related aspects of serviceability

Corrosion protection in service class 1 and 2

In accordance with ETAG 015 the hold downs shalttea
zinc coating weight of min. Z275. The steel emptbi®
S250 GD with min. Z275 according to EN 10346 an® G9
SS Grade 33 according to ASTM A-653.

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 stasndtsel.
Hold downs with a thickness from 3 to 5 mm can laelen
from stainless steel or have a zinc coating of marZn
25¢/Z350 according to ISO 2081/EN 10147. The rails
screws shall be produced from stainless steeha &ainc
coating of min. Fe/Zn 25c.

This requirement is fulfilled by post bases witb@rosion
protection hot-dip galvanized of approximately B
according to EN ISO 1461:1999 or stainless steel
according to EN10088:2005 or electroplated zindinga
according to EN12329:2000 allowing a use of thelpobd

in external conditions or sherardizing accordingetd
13811:2003.
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3 Attestation of Conformity and production control and has been agreed between the
CE marking approval holder and ETA-Danmark A/S.

The results of factory production control are relear and

3.1 Attestation of Conformity system : _
evaluated. The records include at least the foligwi

The system of attestation of conformity is 2+ diei jn ~ Information:
Council Directive 89/106/EEC (Construction Products
Directive) Annex I. - Designation of the product, basic material and
components;
a) Tasks for the manufacturer: - Type of control or testing;
Q) Factory production control, — Date of manufacture of the product and date of
(2) Initial type testing of the product, testing of the product or basic material and
components;
b) Tasks for the notified body: — Result of control and testing and, if appropriate,
Q) Initial inspection of the factory and the comparison with requirements;
factory production control, - Signature of person responsible for factory
(2) Continuous surveillance production control.

The records shall be presented to ETA-Danmark A'S o

3.2 Responsibilities request
3.2.1 Tasks of the manufacturer 3.2.1.1 Initial type testing of the product
3.2.1.1 Factory production control For initial type testing the results of the testsfprmed as

part of the assessment for the European Technical
The manufacturer has a factory production conyrstesn ~ Approval shall be used unless there are changdisein
in the plant and exercises permanent internal cbofr ~ production line or plant. In such cases the necggsiial
production. All the elements, requirements and igious type testing has to be agreed between ETA-Danmésk A
adopted by the manufacturer are documented in and the notified body
systematic manner in the form of written policie®sda
procedures. This production control system engbedshe  3.2.2. Tasks of notified bodies
product is in conformity with the European Techhica
Approval. 3.2.2.1 Initial inspection of the factory and ttetbry
production control
The manufacturer shall only use raw materials segpl
with the relevant inspection documents as laid dmihe The approved body should ascertain that, in acooela
control plar. The incoming raw materials shall be subject with the control plan, the factory, in particulbetstaff and
to controls and tests by the manufacturer befaemance.  equipment, and the factory production control saliéable
Check of materials, such as sheet metal, shaludiecl to ensure a continuous and orderly manufacturinthef
control of the inspection documents presented pplirs angle brackets with the specifications given irt gar
(comparison with nominal values) by verifying dirsam
and determining material properties, e.g. chemical3.2.2.2 Continuous surveillance
composition, mechanical properties and zinc coating
thickness. The approved body shall visit the factory at l¢agte a
year for routine inspections. It shall be verifigdht the
The manufactured components are checked visuallforn  system of factory production control and the spedif
dimensions. manufacturing processes are maintained, takingiatcd
the control plan.
The control plan, which is part of the technical
documentation of this European Technical Approval, The results of product certification and continuous
includes details of the extent, nature and frequesfc  surveillance shall be made available on demandhby t
testing and controls to be performed within thetdac  certification body to ETA-Danmark A/S. Where the
provisions of the European Technical Approval amel t
4 The control plan has been deposited at the Eaaamark A/S ~ control plan are no longer fulfilled, the certifieaof

and is only made available to the approved bodieslved in conformity shall be withdrawn by the approved body.
the conformity attestation procedure.
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3.3 CE marking

The CE marking shall be affixed on each packagihg o

connectors. The initials "CE" shall be accompaiigthe

following information:

- The identification number of the naotified body.

- Name or identifying mark of the manufacturer.

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

- Number of the European Technical Approval.

- Name and size of product.

- Number of the EC certificate of conformity.

- Number of the ETA guideline (ETAG no. 15).
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4  Assumptions under which the fitness of
the product for the intended use was fa-
vourably assessed

4.1 Manufacturing

The post bases and the hold downs are manufaciured

accordance with the provisions of the European ilieah
Approval using the automated manufacturing proeesss
identified during the inspection of the plant by AT
Danmark A/S and the approved body and laid dowhen

technical documentation.

4.2

The execution of the connection shall be in acawcda

Installation

with the manufacturers installation guide.

Hold downs

4.3

base.
The secondary structural member — the concrete
support - to which the post bases are fixed staall b
— Made from concrete of at least strength class C15,
unless otherwise is indicated in annex B of this
ETA.
To ensure sufficient capacity the designer haake t
into account splitting of the timber.
The timber member shall be free from wane.
There shall be no gap between the timber and the
horizontal contact area.
Otherwise the gap between the timber member and
the post base may not exceed 3 mm.
There are no specific requirements relating to
preparation of the timber members.

Maintenance and repair

Maintenance is not required during the assumeddee

A hold down connection is deemed fit for its inteddise

provided:

working life.

Should repair prove necessary, it is normal toaepkhe

post base / the hold down.

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

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

The support shall be restrained against rotation.

Nail or screw types and sizes shall be those meedio

in the tables of Annex D.

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

There shall be nails or screws in the holes aspbesl

in Annex D.

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

The bolts shall have a diameter not less than dtee h
diameter minus 2 mm.

The bolts shall have washers as specified in Arfhex

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

The installation instructions to be followed are:

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

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

— Free from wane in areas in contact with the post

A I L-’ff@@w
3

Thomas Bruun
Manager, ETA-Danmark
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Annex A: Revision History

Modifications and additions to the previous ETA-07/0314 valid from 2012-01-09 to
2013-09-12 and the ETA 07/0285 valid from 2012-01-27 to 2017-01-27

Pages Update

All Merging of both named ETAs, all pages created/n
AKR — new values / nail pattern ; thickness 3,0added
Added HD3B

PPUP70/ PPUP90: modify some sizes and the sizéef
PPR, PPRB, APB : delete wood screws@12mm and afchis
PPD: modify the valuesgk

PL: modify the values

HD: modify the hole diameter for the bolts (& oltbt 2mm)
HD: added new sizes

HD, BETA : modify the values to (R = Agros: X 233N/mm?)
Added possibility for installation of some Hold Dosvon a timber floof

Modifications and additions to the previous ETA-07/0314 valid from 2010-12-16 to

2013-09-12
Pages Update
1-5 Renamed the index
27-32 Added the new components of HD2P
51-52 Added the characteristic capacities for €& nomponents of HD2P

Table with the product names and alternative namesHold downs

Alternative names are given by the products in arihe

The annexed "x" 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 added at the end of name
following letter and/or combinations.

G = galvanized

-B = without Barcode

S or R = Stainless or Rostfrei / rostfri
HS = high anticorrosive steel

L = left

R = right




Table with the product names and alternative nameépost bases
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alternative names

Product Name UK France Denmark | Germany | old name

PPD D

Pl PPI1/26000 I

PP P

PPL PL

PL L

PIL IL

PIS IS

PISB ISB

PISMAXI IS MAXI

PISBMAXI ISBMAX ISB MAXI

PLS LS

PLB LB
PB31950

PVD PB31948 Vario D
PB31951

PVDB PB31949 Vario DB

PVI Vario |

PVIB Vario 1B

PPB PB

PPS PS

PJPS JPS

PJPB JPB

PJIS JIS

PJIB JiB

PUA U-Shoe

PPA

FPB

PLPP180

PPR

PPRIX

PPRB

APB100/150

PPRC - - -

PBLR - - -

PPUP

PPS

PPSDT

PPSP

PPSR320

PPMINI

APB7090

PBP

PBS

ABE

CPB

CPS
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alternative names
Product Name UK France Denmark Germany | old name
PGS
PBL
CMR
CMS

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

G = galvanized

-B = without Barcode

S or R = Stainless or Rostfrei / rostfri

HS = high anticorrosive steel
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Annex B Typical Installation

B1 Typical installation post bases
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B2 Typical installation hold down
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Annex C
Characteristic load-carrying capacity

C1 Design Basis - general

The design valuesgyFare calculated from the modified characteristipacitiesFr x for service class 1 and 2 and the
indicated load-duration classes as:

F = FR,k
=
Ym
with the material partial coefficient, for wood.
Modified characteristic capacity means, that therabteristic load-carrying capacities have beenfieddy the factor kqq
as given inTable 1

The design valuesyfre calculated form characteristic capacifiggs as:
k mod Rk
Rd =

Y
with the material partial coefficient; for wood and the load-duration factgfkis given in table 1 or 2, correspondent the
service class

Table 1 Factor kg for service class 1 and 2
Load duration class andg.dfactors for service class 1 and 2
P L M S I
Permanent Long term Medium term Short term Insteuas
0,6 0,7 0,8 0,9 1,1
Table 2 Factor k4 for service class 3
Load duration class ang.dfactors for service class 3
P L M S I
Permanent Long term Medium term Short term Insteeuas
0,5 0,55 0,65 0,7 0.9

For Service class 3 the characteristic capacit@sie calculated from values given in tables bgrjppalation analog to the
kmod factors, or using the formulas with the relevagik

Density

The load-carrying capacities of the post base laathold downs connections are stated for a tintlbemgth class C24 with
a characteristic density of 350 kg/m3 unless otimnindicated.

The load-carrying capacity of the connections flaveer characteristic density should be determimnsdkr the assumption
that the load-carrying capacity is proportionatte density. In consequence, the value shoulddweesl using the factor
kqensas defined below:

kdens = (&j
350

wherep, is the characteristic density of the timber innkjand 350 is the characteristic density for timbdass C24 in
kg/ma.

The load-carrying capacity for a larger charactierigensity shall be taken as equal to the oneighad in this document
unless a special investigation is made

Concrete
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The load-carrying capacities of the post base odiores are stated for a concrete class C15 untéssvase indicated.
Installation with bonded anchorage

The post bases of typda]IS, PLS, PJPS, PP3nay be installed in reinforced or unreinforcedmal weight concrete of
strength class C20/25 at minimum as a postliadtanchorage with injection system Simpson Sjrdrie ® SET-XP
Epoxy Adhesive Injection System (acc. ETA-11/03&0$impson Strong-Tie ® AT-HP™ (acc. ETA-11/01BETA-
11/0151). The design of the anchorage installasioall be performed in accordance with the latessiors of the
equivalent European technical approval (ETA).

The post bases of typdal, PP, PPDmay be installed in reinforced or unreinforcedmal weight concrete of strength
class C20/25 at minimum as a post-installed-aragdie with injection system Simpson Strong -TiSERT-XP Epoxy
Adhesive Injection System. The design of the ara@ installation shall be performed in accordawmitle the latest
version of the European technical approval ETA-36M

Iniection M Drill hole diameter dg 1| treaded rad
njection Mortar .
: System Threaded rod Reinforcement bar o ol | o
M16 M20 716 @20 reinforcement bar
SET-XP 18 mm 24 mm 20 mm 25 mm
AT-HP 18 mm 22 mm -/- -/- h,
440

Wane

Where force is carried by contact compression noewaay occur.

Where the lateral force is acting toward a Hold Baennector the force is carried by contact congioesso for this case
no wane may occur in the surface of the timber utitevertical flap. Additionally, no wane may ocaunder the nails.

Fastening

Unless otherwise indicated in the calculationstibkes in the post bases have to be fully appligtt Wie applicable
fasteners. The fastener types for which the cdioms have been made are stated at each post base.

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

The thickness of the beam shall be a minimum okthbedment depth of the nails or screws.

Assumed characteristic capacities of anchor bolts

The capacity of the anchor bolts are to be checked.

The calculations to use corresponding to the foaceutlined below: H
1

For a lateral load: the axial force for the bolt:

Faxiabor= Hix e /

I:Iateral,bolt: H1/ n

For an uplift load:

I:axial,boltz I:up/ n
With n = number of bolts.

The above method should be used to check anchiocdqmcities unless otherwise stated alongsidpribauct details.
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C2 Definition of force directions

C2a Force directions for post bases

A B
—— =
3H4 F4 3H1  Hy *oe
—p|e e e
H:] | 3¢,
— _ H2

3
]
o

Figure C2a.Typical connection with notation fordsaThe actual force directions are indicated el g@st base
The capacities in the tables are stated in kN &id.k
Gap

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

Acting forces
Unless otherwise indicated in the tables with loadying capacities, the forces are assumed tasadéscribed below:

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

F, Load-carrying capacity for upward load acting gldine central axis of the joint

H, Load-carrying capacity for lateral load actinglie centre of the post in line with the lower rofaholes

H, Load-carrying capacity for axial load acting iretbentre of the compression zone at the bottorheotimber
member

My,  are described by types CMR and CMS

Combined forces
In the following tables the load-carrying capadaitége given for the individual loads;, F,, H; andH..
For combinations of loads it is — unless otheningkicated — sufficient to verify that the individudaads can be taken.

For horizontal loadsl; andH, acting simultaneously the resulting horizontablehall be calculated as
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C2b Forces directions for hold downs
The characteristic load-carrying capacities arerdahed for the following force directions.
F. F
T 1 1 T F F

sk I I I

column purlin

—_m
Y
LT

Figure C2b: Forces and their assumed positionsrdwpor Hold Downs only subjected to a lifting éer. Bottom rows for
Hold Downs subjected to both eccentric lifting fs@nd lateral forces.

Two angle brackets

Fi Lifting force acting along the central axis oéfoint
F,and R Lateral force acting in the joint between the jpuaind beam in the purlin direction
F,and i Lateral force acting in the beam direction aldmg axis of the joint but elevated e above the beam

One angle bracket per connection

F1 Lifting force acting in the central axis of thieghe bracket but in a distance f from the vertftzg of
the angle bracket
If the purlin is prevented from rotation the loaattying capacity will be half that of a connectioith
two angle brackets

F,and R Lateral force acting in the joint between the jpuaind the beam in the purlin direction

Fs Lateral force acting in the beam direction perpemar to the vertical flap elevated e above tharb
directed towards the angle brackets vertical flap

Fs Lateral force acting in the beam direction perpemar to the vertical flap elevated e above tharb

directed away from the angle brackets vertical flap
Combined forces
For practical purposes the strength verificaticsivegays carried out for design forces and desigadciéies. If the forces are
combined the following inequalities shall be fuéd:

1-i Ri,d d 4/5,d 2/3,d

2
E F
Z(—dJ <10 For the hold down AKR shall be fulﬁue{ 1y Fasa J +( Fasa j <10
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The capacity can be limited by the capacity ofahehor bolt. This has to be investigated separately below.

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

The thickness of the beam shall be according to&age 5, §., shall be min. 8, whered is the diameter of the nail or
screw.



C3 Fasteners
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19%

D
o

Nail, screw and bolt type | Nail, screw and bolt size Finish and
(mm) corrosion protection
Diameter Length
Connector nail According CaA. .
to ETA-04/0013 3,7,4,0;4,2| 35to 100 Electroplated zinc
Annular ring shank nalil 3,1 35 Electroplated zinc
according to EN 14592 4.0 35to 100 P
Smooth shank nall 3.75 75 Hot dipped galvaniz
Smooth shank nail 4.0 90 Hot dipped galvaniz
Lag screw 8 1106; 12; Electroplated zinc
Wood screw 50 - Electroplated zinc
Wood screw 10,0 - Electroplated zinc
Wood screw 12,0 - Electroplated zinc
Wood screw 16,0 - Electroplated zinc
Screw, SPAX-S 6,0 >60 Electroplated zinc
Screw, SPAX SCRB/9558 5,0 80 Electroplated zinc
Dowel 8,0 -
Electroplated zinc/
Dowel 10,0 _ Hot-dip galvanized
Dowel 12,0 -
Shear plate connector 62 . .
type C2 75 Hot-dip galvanized
Bolt M12 12 -
Bolt M16 16 _ _
Concerning corrosion
Anchor bolt M10 10 protection see the
Anchor bolt M12 12 . specifications of the
manufacturer
Anchor bolt M16 16 -
Concrete screws * 8-20
Ejot Saphier JT2-3-5,5x25b 55 See the manufacturer

* according to atechnical approval
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Annex D Product definition and capacities

Post Bases
D1: PPD
alternative names
Product Name UK France DK
PPDxx D

xx = size of PPD

Figure D1-1: Drawings
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Table D1-1: Size specification
Type Dimensiongmm]
A B C Ribbed bar @
PPD 48 x 40 48 40 126.5 16
PPD 50 x 40 50 40 1255 16
PPD 73 x 40 73 40 126.5 16
PPD 100 x 40 100 40 125.5 16
PPD 98 x 60 08 60 127.5 16
PPD 70x 70 70 70 1315 16
PPD 73 x 70 73 70 130.0 16
PPD 75x 70 75 70 129.0 16
PPD 80 x 70 80 70 126.5 16
PPD 90 x 70 920 70 1315 16
PPD 100 x 70 100 70 126.5 16
PPD 90 x 90 920 920 1415 20
PPD 100 x 90 100 920 136.5 20
PPD 115 x 90 115 920 129.0 20
PPD 120 x 90 120 920 126.5 20
PPD 123 x 90 123 920 125.0 20
PPD 125 x 90 125 920 124.0 20
PPD 140 x 90 140 920 126.5 20
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PPD 148x 90 | 20

148 | 90 | 1225

Table D1-2: Material specification

Material Grades

Material thickness Coating specification

S235JR according to EN
10025:2004

B 550 BR+AC according
to 10080:2006

Or stainless steel as
described

Hot-dip galvanized according to
EN ISO 1461:1999

Ribbed bar

Table D1-3: Characteristic capacity

Kmoa=1,18
load direction
F, F, Hr1 Hro
characteristic capacity characteristic capacity characteristic capacity characteristic capacity
(kN) (kN) (kN) (kN)
size of min. of min. of min. of min. of

PPD (mm) | timber steel timber steel timber steel timber steel
48 x 40 40,3 28,0 14,7 13,0 3,4 8,3 5,8
50 x 40 42,0 28,0 14,7 12,2 3,4 8,3 5,8
73 x40 50,8 28,0 7,3 3,4 5,8
100 x 40 47,9 28,0 5,0 3,4 5,8
98 x 60 28,0 7,6 3,6 5,8
73x70 28,0 18,4 12,8 3,5 10,9 5,8
70x 70 28,0 18,4 13,5 3,6 10,9 5,8
75x 70 28,0 18,4 12,3 3,6 10,9 5,8
80 x 70 28,0 18,4 11,4 3,7 10,9 5,8
100 x 70 28,0 8,7 3,7 5,8
90 x 90 36,9 22,0 13,4 6,4 18,7 11,4
90x70 36,9 18,4 10,4 55 14,6 10,8
100 x 90 36,9 22,0 11,7 6,6 18,7 11,4
115x 90 36,9 9,9 7,0 11,4
120 x 90 36,9 9,4 7,2 11,4
123 x 90 36,9 9,1 7,2 11,4
125 x 90 36,9 8,9 7,3 11,4
140 x 90 36,9 7,8 7,2 11,4
148 x 90 36,9 7,3 7,3 11,4

Y for steel koq = 1,0 shall be used for all load durations

For vertical load$; and horizontal loadd, acting simultaneously it shall be verified that:
Fi/Fri +Hy/ Hep < 1.

For vertical upliftF, and horizontal loadd, acting simultaneously it shall be verified that:
(F2/ Fre)’ + (Hz/ Hre)* < 1.
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D2: PI
alternative names
Product Name UK France DK D
PI PP1/26000 [

Figure D2-1: Drawings
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Table D2-1: Size specification
n/a
Table D2-2: Material specification
Material thickness | Material Grades Coating specification
8,10 5235JR.accord|ng o EN Hot-dip galvanized according to
10025:2004 )
- EN ISO 1461:1999
Ribbed bar B 550 BR+AC according
to 10080:2006
Or stainless steel as
described
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Table D2-3: Characteristic capacity

kmodi:l.:l-g
Load Timber Concrete Load duration class (kN)
Direction depth, t
] P L M S
= Cc12 36,9
R1 C15 43,7
C20 54,5
80 16,0kmoq
100 18;7kmod
> 120 20,7Kmod
Hey 60 5,6 6.6 75 7.9 7.9
80 6,5 7.6 7.9 7.9 7.9
100 7.6 7.9 7.9 7.9 7.9
> 120 7.9 7.9 7.9 7,9 7.9
H 60 1,9 22 25 2.8 3.4
R2 80 2,4 2,8 3,3 3,7 4,5
100 3,6 4,2 4,7 5,3 5,3
120 4,7 5.4 5.4 5,4 5.4
140 5,6 57 57 5,7 5,7
160 6,3 6,3 6,3 6,3 6,3

For vertical load$-; and horizontal loadd, acting simultaneously it shall be verified that:
Fi/Fr +Hy/ Hep < 1.
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D3: PP/ PPL
alternative names
Product Name UK France DK D
PP P
PPL PL

Figure D3-1: Drawings
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Table D3-1: Size specification
n/a

Table D3-2: Material specification

Material thickness | Material Grades Coating specification

5235IR according to EN Hot-dip galvanized according to

10025:2004 .
B 550 BR+AC according EN ISO 1461:1999

to 10080:2006
Or stainless steel as
described

8,10

Ribbed bar

Table D3-3: Characteristic capacity
kmodi:l::l-s

Type Load Load duration class (kN)
Direction
P L M S

PP Fri 31,6




Page 30 of 118 of European Technical Approval MeA-B7/0285

Fr2 7,6 Kmod
He 2,7Knog
Fry 57.1
PPL Fro 7,6 Knod
Hr 1.6 1.9 2.1 2.4 25
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D4: PL
alternative names
Product Name UK France DK D
PL L

Figure D4-1: Drawings
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Table D4-1: Size specification
Type Dimensiongmm]
A B C
PL80/70G 80 70 126
PL100/70G 100 70 126
PL90/90G 90 90 141
PL100/90G 100 90 136
PL120/90G 120 90 126
PL140/90G 140 90 126
Table D4-2: Material specification
Material thickness | Material Grades Coating specification
S235JR according to EN : . :
5 10025:2004 Hot-dip galvanized according to

S220JR according to EN ISO 1461:1999

EN10025:2004
Or stainless steel as
described

Tube #38x2,0
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Table D4-3: Characteristic capacity

kmodi:l.:l-8
characteristic
capacity (kN)
Load min. of

direction type timber steel V

F1 all 57,1

PL80/70 18,4 17,3

PL80/70 18,4 11,7

= PL90/90 22,0 18,0

2 | PL100/90 220| 151

PL120/90 19,0 11,4

PL140/90 9,2

H, all 2,8

H, all 3,5

D for steel k4= 1,0 shall be used for all load durations

For vertical load$ and any horizontal loads$ acting simultaneously it shall be verified that:
Fi/Fr+H/HR<1.
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D5: PIL
alternative names
Product Name UK France DK D
PIL IL

Figure D5-1: Drawings

@85 A0 7%4

7
NG .
anN o
o
S N S
o
Lo
] |
= 9
038x2,0
/ o
o :@: M~
o
Lo
70
|_;_;;;ﬁ | — |
70 70
ﬁLL S
Table D5-1: Size specification
n/a
Table D5-2: Material specification
Material thickness | Material Grades Coating specification
S235JR according to EN : . :
5,8, 10 10025:2004 Hot-dip galvanized according to

S220JR according to EN ISO 1461:1999

EN10025:2004
Or stainless steel as
described

Tube #38x2,0
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Table D5-3: Characteristic capacity

kmodi:1.18
Load Timber Load duration class (kN)
Direction thickness, t
[mm] PopL M s
Fri 54 57
Fro 60 13,8kod
80 16,0Kmog
100 18, 7Kod
>120 20,7Knoc
Hr1 2.2
Hr2 60 1.8
80 1.8
100 2.0
120 2.2
140 2.4
160 2.4

For vertical load$ and any horizontal loads$ acting simultaneously it shall be verified that:
Fi/Fr+H/HR<1.
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D6: PIS / PISB / PISMAXI / PISBMAXI

alternative names
Product Name UK France DK D
PIS70 IS
PISBxx ISB
PIS Maxi IS Maxi
PISB Maxi ISB Maxi

XX = size of PISB

Figure D6-1: Drawings
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Table D6-1: Size specification
See drawing
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Table D6-2: Material specification

Material thickness | Material Grades

Coating specification

S235JR according to EN

8,10, 15 10025:2004

S235JR according to EN

tube 10025:2004

Hot-dip galvanized according to
EN ISO 1461:1999

Or stainless steel as
described

Table D6-3: Characteristic capacity
kmodi:l::l-8

PIS70 | PISBxx PISMAXI | PISBMAXI
widthof characteristic capacity [kN] width of characteristic capacity [kN]
Load timber min. of min. of timber min. of min. of
direction | b [mm] timber | steel ¥ | timber | steel™ [ b [Mm] | timber | steel Y| timber | steel”
Fy all 142,8 | 101,9 | 142,8 | 1019 all 272,2 | 187,9 | 272,2 | 256,9
80| 16,0 16,0 120 34,5 34,5
F2 100| 18,7 18,7 140 38,5 38,5
120| 20,7 20,7 160 42,1 42,1
80| 10,9 10,9 120 22,5 22,5
H; 100| 12,7 6,7 11,0 6,1 140 25,2 24,0 25,2 14,1
120 11,0 160 27,5 27,5
80| 41 4,1 120 7,6 7,6
H, 100 5,9 51 5,9 5,0 140 9,9 9,9
120 7,0 57 7,9 55 160 12,3 12,3

U for steel k,oq= 1,0 shall be used for all load durations
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D7: PLS and PLB

alternative names
Product Name UK France DK D
PLS LS
PLB LB
Figure D7-1: Drawings
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Table D7-1: Size specification

Type Dimension$mm]
A B Upper part
PLS60/65G 60 65 S
PLS60/165G 60 165 S
PLS80/90G 80 90 S
PLS80/190G 80 190 S
PLB60/65G 60 65 B
PLB60/165G 60 165 B
PLB80/90G 80 90 B
PLB80/190G 80 190 B
Table D7-2: Material specification
Material thickness | Material Grades Coating specification
45 S235JR according to EN
’ 10025:2004 Hot-dip galvanized according to
Threaded rod: S355JO | EN ISO 1461:1999
Threaded rod according to EN
10025:2004
Or stainless steel as
described

Table D7-3: Characteristic capacity

kmodi:l.:l-g
PLB und PLS
. h teristi ity [KN
size of characteris |.c cafpam y [KN]
Load PLS / min. o
direction PLB connection to: timber steel V)
F. all column 50,8 36,4
down beam 20,1 20,2
with fastener: to column or beam
3 CNA4,0x40
60x65 or 5.4 3,5
2 CSA5,0x35
2 CNA4,0x40
F, 60x165 or 2,8 3,0
_ 1 screw 8x60
uplift
3 CNA4,0x40
80x90 or - 2,3
2 CSA5,0x35
2 CNA4,0x40
80x190 or 2,8 2,3
1 screw 8x60

D for steel k4= 1,0 shall be used for all load durations
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D8: PVD, PVDB, PVI, PVIB

alternative names
Product Name UK France DK D
PVD80 PB31950 Vario D80
PVD120 PB31948 Vario D120
PVDB80 PB31951 Vario DB80
PVDB120 PB31949 Vario DB120
PVI Vario |
PVIB Vario IB

Figure D8-1: Drawings
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Table D8-1: Size specification
Type Dimension$mm]
A min A max
PVD 80 80 120
PVD 120 120 160
PVDB80 80 120
PVDB120 120 160

Table D8-2: Material

specification

Material thickness

Material Grades

Coating specification

4,5,8,10

S235JR according to EN
10025:2004

Hot-dip galvanized according to
EN ISO 1461:1999
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Threaded rod

S355 JO according to EN

10025:2004

Or stainless steel as

described

Table D8-3: Characteristic capacity

kmodi:1;18
PVD | PVBD |
width of gharacteristic capacit_y [kN]
Load timber min. of min. of
direction | b[mm] | timber |steel”| timber | steel®
Fi 77,8 49,0 77,8 49,0
80 17,6 17,6
F, 120 17,6 11,6 17,6 11,6
160 15,2 7,6 15,2 7,6
atg= atg=
48mm 2,7 136mm 1,4
H, >80 73mm 2,1 161mm 1,2
98mm 1,7 186mm 11
48mm 6,5 136mm 3,2
H, >80 73mm 3,9 161mm 2,7
98mm 2,8 186mm 2,3
PVI | PVIB |
width of characteristic capacity [kN]
Load timber min. of min. of
direction | b[mm] | timber | steel® | timber | steel”
Fi 90,7 49,0 90,7 49,0
80 16,0 16,0
F2 120 20,7 20,7
160 20,7 20,7
atg =57mm atg = 145mm
H 2,7 2,6
80 25 2,2 19 19
H, 120 3,8 3,8 3,3 2,7
160 5,7 4,7 3,5 2,7

U for steel kg = 1,0 shall be used for all load durations

Laod direction

ol or

H, Nz N
——— %—+€:

1

bottom plate

PVDB and PVIB
The horizontal load Hor

direction of the longer sidé
of the bottom plate.

H, shall always be in the

L
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Modification factors for differing size g

PVI PVIB
g faktor g faktor
32 1,15 120 11
Basis for table 57 1,0 145 1,0
before
82 0,85 170 0,85
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D9: PPB and PPS

alternative names
Product Name UK France DK D
PPB70 PB70
PPB75 PB75
PPB80 PB40605 PB80
PPS80 PS80

Figure D9-1: Drawings
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Table D9-1: Size specification
n/a
Table D9-2: Material specification
Material thickness | Material Grades Coating specification
6,8 5235JR.accord|ng to EN Hot-dip galvanized according to
10025:2004 )
. EN ISO 1461:1999
Threaded rod S355 JO according to EN
10025:2004
Or stainless steel as
described
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Table D9-3: Characteristic capacity

kmodi:l.:l-s
characteristic capacity [kKN]
Load min. of
direction type timber steel V
40,0 ¥
Fy PPS 4959
PPB 88,3 63,9

D for steel k4= 1,0 shall be used for all load durations
2 with C15 concrete
% with C20 concrete
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alternative names
Product Name UK France DK D
PPA
PBL
Figure D10-1: Drawings
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Table D10-1: Size specification

Type Dimensiorfmm]
B
PPA100 100
PPA150 150
PBL100 100
PBL150 150

Table D10-2: Material specification

Material thickness | Material Grades Coating specification

5235IR according to EN Hot-dip galvanized according to

4
10025:2004 _
5235 JRH according o EN 100 14011999

tube 10219-1:2006
Or stainless steel as
described

Table D10-3: Characteristic capacity

kmodi:l.:l-8
Load Type Load duration class (kN)
Direction = L M s |
Fr1 PPA100 / PBL 100 55,9 61,7 67,3 72,9 837
PPA150 / PBL 150

The capacities for post base PPA are valid alsthibcase, where the connector is turned upsidedow
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D11: PIPS /PJPB / PJIS / PJIB

alternative names
Product Name UK France DK D
PJPS JPS
PJPB JPB
PJIS JIS
PJIB JIB
Figure D11-1: Drawings
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Table D11-1: Size specification
n/a

Table D11-2: Material specification

Material thickness | Material Grades Coating specification

S235JR according to EN

8,10 10025:2004

Hot-dip galvanized according to
EN ISO 1461:1999

S355 JO according to EN

Threaded rod 10025:2004

Or stainless steel as
described

Table D11-3: Characteristic capacity

kmodi:l.:l-g
PJIS and PJIB
characteristic capacity
. (kN)
width of i
Load timber min. of
direction | b [mm] timber steel V
Fi 90,7 54,5
80 16,0
F2 100 18,7
120 20,7
H bei Ymin 1,4 T
1
bei gmax 11
80 2,0 1,6
H.
bei 100 23 1,8
€1 Omin
120 2,6 1,8 £
80 1,7 14 =
H, 100 2,0 1,4
bei gmax
120 2,1 14
D for steel k4= 1,0 shall be used for all load durations %
PJPS und PJPB
characteristic capacity
(kN)
Load min. of
direction Type timber steel V
F, PJPB 54.5
PJPS
F, PJPB 76
PJPS
PJPB
i 17
H und gmn 2,7 14
PJPS e ’

D for steel k4= 1,0 shall be used for all load durations

For types PJPS and PJPB are no difference famd H

gmax

N\
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For vertical load~; and horizontal loaHl acting simultaneously it shall be verified that toenbination of loads fall below
the lines shown in the diagram.

7F1’d 1.0 Fa
y ~—=0,8
Rl,d Rid
08
0,4
His =06
R Hd
Hid
0,6
0,4 10 Ry

For vertical load-, and any horizontal load acting simultaneously it shall be verified that:
Fo/Fro+tH/HR<1
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Product Name

alternative names

UK

France

DK

PUAXxX

U-Anker

xx = width of the PUA

Figure D12-1: Drawings
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Table D12-1: Size specification

~

= iy

e

The inside part is named PUA/Bxx

size [mm] size [mm]

type B H %) inside part b h
PUA45 46 127 59 PUA/B42 42 27
PUAS50 51 125 59 PUA/B47 47 25
PUAGO 61 120 59 PUA/B57 57 20
PUA70 71 115 59 PUA/B67 67 25
PUASO 81 110 59 PUA/B77 77 20
PUA90 91 115 59 PUA/B87 87 25
PUA100 101 110 59 PUA/B97 97 20
PUA120 121 110 5,9 |PUA/B117 117 20

Table D12-2: Material specification

=13
a6

~
3=
75

213

Material thickness

Material Grades

Coating specification

3

S250 GD according to EN
10326:2004

Pre-galvanized steel min Z275
according to EN10326:2004

described

Or stainless steel as
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Table D12-3: Characteristic capacity

kmodi:l::l-8
PUA with PUA/B
characteristic
capacity (kN)
Load min. of
direction Type timber steel )
Fi alle 29,6 34,7
PUA45-B 18,1 10,9
PUA50-B 18,1 9,8
PUAG0-B 7,6
K, PUA70-B 6,2
PUAS80-B 5,2
PUA90-B 45
PUA100-B 4.0
PUA120-B 3,2

D for steel k4= 1,0 shall be used for all load durations
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D13: FPB
alternative names
Product Name UK France DK D
FPB
Figure D13-1: Drawings
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= m A
Fasteners to timber: wood screw @10.
Fastener to concrete: anchor bolt M10.
Table D13-1: Size specification
Type Dimensiongmm]
A B
FPB100/2 — FPB100/2IX 100
FPB150/2 — FPB150/21X 150
FPB100/2.5 — FPB100/2.5IX 100 o5
FPB150/2.5 — FPB150/2.51X 150 '

Table D13-2: Material specification

Material thickness

Material Grades

Coating specification

2;2,5;4,0

S235JR according to EN

10025:2004

Ribbed bar

B 550 BR+AC according

to 10080:2006

Hot-dip galvanized according to

EN ISO 1461:1999

Or stainless steel 316L

according to EN
10088:2005
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Table D13-3: Characteristic capacity

kmodi:l.:l-g
Load Type Load duration class (kN)
Direction = L M s
FPB100/2 — FPB100/21X
65.9
FPB150/2 — FPB150/21X
Fr1
FPB100/2.5 — FPB100/2.51X
FPB150/2.5 — FPB150/2.51X 66.3 72.8 77.2

The capacities for post base FPB are valid alsthiocase, where the connector is turned upside.dow
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D14: PLPP180

alternative names
Product Name UK France DK D

PLPP180

Figure D14-1: Drawings
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Table D14-1: Size specification
n/a

Table D14-2: Material specification

Material thickness | Material Grades Coating specification

Hot-dip galvanized according to
EN I1SO 1461:1999

DD11 according to EN
10111:1998

Or stainless steel as
described

Table D14-3: Characteristic capacity
n/a

The optional plate is compatible with the following post bases: PPA100, PPA150, FPB100, FPB150,
APB100/150, 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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alternative names

Product Name

UK France

DK

PPR

Figure D15-1: Drawings
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Fasteners to timber: wood screw @10; Fastenerrtorete: anchor bolt M10

Table D15-1: Size specification

n/a

Table D15-2: Material specification

Material thickness

Material Grades

Coating specification

4

P355 NB according to EN

10120:1997

tube

P235TR1 according to EN

10216-1:2002

Threaded rod

steel class 4.6 according t

ISO 898:1999

D

Hot-dip galvanized according to
EN ISO 1461:1999

Or stainless steel
described

as

Table D15-3: Characteristic capacity

kmodi:l::l-g
Load Type Load duration class (kN)
Direction P L M s |
Fr1 PPR, 39 42 46 48 53

The capacities are valid also for the case, whaednnector is turned upside down.
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D16: PPRIX
alternative names
Product Name UK France DK D
PPRIX
Figure D16-1: Drawings
- 130
18 94 4 91
o' 12 N
<~ 3/ .
712
/ o ~

i L M20
|

2o B Y 5% ]
| A\
|

{} ‘ Lube 33.7x3.
M N L ©
1 ﬁV
M20x100

64 18] ) 100
100 Min 100 - Max 160

Fasteners to timber: wood screw @10; Fastenerrtorete: anchor bolt M10

Table D16-1: Size specification

n/a

Table D16-2: Material specification

Material thickness

Material Grades

Coating specification

Stainless steel 316L

to 10080:2006

4 according to EN
10088:2005
B 550 BR+AC according
tube

N/A

Threaded rod

to 1ISO 350

A4 (AISI 316L) according

Table D16-3: Characteristic capacity

kmodi:1;18
Load Type Load duration class (kN)
Direction P L M S |
Fr1 PPR, 28 30 32 34 38

The capacities are valid also for the case, whaednnector is turned upside down.
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4 100

/tube ?30xe2

D17: PPRB
alternative names
Product Name UK France DK D
PPRB
Figure D17-1: Drawings
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Table D17-1: Size specification

n/a

Table D17-2: Material specification

MEOxlOO/

100

Mini 100 —

Maxi 160

Material thickness

Material Grades

Coating specification

8,10

S235JR according to EN
10025:2004

tube

E235 according to EN
10305:2003

steel class 4.6 according t

Electroplated zinc Zn25/A

according to EN 12329:2000 and

1403

HOr electroplated zinc Zn10/A

Threaded rod ISO 898:1999 (alkali zinc)
Or stainless steel as
described
Table D17-3: Characteristic capacity
kmodi:l::l-g
Load Type Load duration class (kN)
Direction P L M S |
Fr1 PPRB 33 36 38 40 45
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D18: APB100/150

~——— Marguages sur cette face!
= SIMPSON STRONG TIE
- CE 0836

Tube retrelnt @33.7x4

Longueur minl retrelnt 30 mm

Taraudé M20 Pas 2,5 mm longueur 30 mm
Taraudage débouchant

5233]R svt NF EN 10219

——Marquages sur cette face:
= SIMPSOM STRONG TIE
- CE 0836

alternative names
Product Name UK France DK D
APB100
APB150
Figure D18-1: Drawings
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Fasteners to timber: wood screw @10; Fastenerrtorete: anchor bolt M10
Table D18-1: Size specification

n/a

Table D18-2: Material specification

Material thickness

Material Grades

Coating specification

8,10

S235JR according to EN
10025:2004

tube

S235 JRH according to EN 1403

10219:2006

Threaded rod

steel class 4.6 according t

ISO 898:1999

Electroplated zinc Zn25/A
according to EN 12329:2000 and

pOr electroplated zinc Zn10/A
(alkali zinc)

Or stainless steel as
described

Table D18-3: Characteristic capacity

kmodi:1;18
Load Type Load duration class (kN)
Direction P L M S |
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Fr1 APB100/150 45 49.1 52.7 55.9 61.9
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D19: PPRC
alternative names
Product Name UK France DK D
PPRC

Figure D19-1: Drawings
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Fasteners to timber: wood screw @10; SPAX-S 5,@t8b°; Fastener to concrete: anchor bolt M10

Table D19-1: Size specification
n/a

Table D19-2: Material specification

Material thickness | Material Grades Coating specification
S235JR according to EN i
8,10 10025:2004 Electroplated zinc Zn25/A
- according to EN 12329:2000 and
C15RPB according to EN
tube 1403
10084:1999
steel class 4.6 according 15 Or electroplated zinc Zn10/A
Threaded rod ISO 898:1999 (alkali zinc)
Or stainless steel as
described
Table D19-3: Characteristic capacity
kmodi:l::l-g
Load Type Load duration class (kN)
Direction P L M S |
Fr1 PPRC, 40 43 46 49 54
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D20: PBLR
alternative names
Product Name UK France DK D
PPLR

Figure D3-1: Drawings
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Fasteners to timber: wood screw @10; SPAX-S 5,@t8b°; Fastener to concrete: anchor bolt M10

Table D20-1: Size specification
n/a

Table D20-2: Material specification

Material thickness | Material Grades Coating specification
8 10 S235JR according to EN i
) 10025:2004 Electroplated zinc Zn25/A

- according to EN 12329:2000 and
C15RPB according to EN | 1403

tube 10084:1999

steel class 4.6 according tp O €lectroplated zinc Zn10/A
ISO 898:1999 (alkali zinc)

Or stainless steel as
described

Threaded rod

Table D20-3: Characteristic capacity

kmodi:l::l-g
Load Type Load duration class (kN)
Direction P L M S |
Fr1 PBLR 40 43 46 49 54
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D21: PPUP

alternative names

Product Name UK

France DK

PPUP

Figure D21-1: Drawings

B

.20
—0

70

—o

6--05

—6 ) o]

o

82

50
8
“__10

100

—r———]—
—

Tube:

L — LT IT

©25,5

O__ﬂ
/

‘255‘

100

Table D21-1: Size specification

Type

Dimensiorfmm]

A

tube

PPUP70

70

126,5

?48,3x2,5

PPUP90

90

121,5

?48,3x2,5

Table D21-2: Material specification

Material thickness

Material Grades

Coating specification

4

S235JR according to EN
10025:2004

tube

S235 JRH according to EN

Hot-dip galvanized according to
EN ISO 1461:1999

10219-1:2006

Or stainless steel as
described
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Table D21-3: Characteristic capacity

kmodi:l.:l-8
Type Load Load duration class (kN)
Direction
P L M S I
PPUP 70 Fas 55 65 74 83 101
Fro 17.8Kmoc
Hgr1 10.6Kmoc
H 6,4 6,9 7,4 7,8 8,6
R2
PPUP 90 Fat 73 85 97 103 134
Fro 21.4Knoc
H 8.6 10 11.4 12.9 14.1
R1
H 8,2 8,9 9,5 10,1 11,1
R2

Kmoa l0ad duration factor

To obtain full load-carrying capacities for liftifgrce and horizontal force the characteristic ditwal capacity of the
anchors should be minimum: 15,4 kN for PPUP70 &hd kN for PPUP90.
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D22: PPS and PPSDT

alternative names
Product Name UK France DK D
PPS
PPSDT

Figure D22-1: Drawings
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Table D22-1: Size specification
Type Dimensiongmm]
A B C D E El E2 E3 F
PPS170 60 170 60 100 18 48 48 56 20
PPS230 80 230 80 130 22 70 46 92 25

Table D22-2: Material specification

Material thickness | Material Grades

Coating specification

10025:2004

S235JR according to EN

Hot-dip galvanized according to
EN ISO 1461:1999

Or stainless steel as
described
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Table D22-3: Characteristic capacity

kmodi:l.:l-8
Type Load Load duration class (kN)
Direction
P L M S [
PPS 170 Fry 20,1 21,7 23,2 24,6 27,2
Fro 16,4kroq
Hr1 10,1
Hgo 1,2
PPS 230 Fry 26,8 28,9 30,9 32,8 36,2
FRZ 1810kmoc
Hr1 13,3
Hgo 1,03
PPSDT Fry 31 34 36 38 43
160
FRZ 8:45kmoc
Hr1 9,3
H 54 59 6,3 6,7 7,4
R2
PPSDT Fry 41 45 48 51 56
230
FRZ 2310kmoc
Hr1 15,2
H 7,2 7,7 8,4 8,9 9,9
R2

Kmod l0ad duration factor

To obtain full load-carrying capacities for liftifgrce and horizontal force the characteristic ditwal capacity of the
anchors should be minimum: 20,2 kN for PPS170, RR,7or PPS230, 13,4 for PPSDT160 and 26,8 kN REBT230.
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D23: PPSP
alternative names
Product Name UK France DK
PPSP

Figure D23-1: Drawings
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Table D23-1: Size specification
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PPSP100 and PPSP130

Type Dimension$mm]
A @ ribbed bar
PPSP70 70 16
PPSP90 90 16
PPSP100 100 20
PPSP130 130 20
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Table D23-2: Material specification

Material thickness Material Grades Coating specification
4 S235JR according to EN
types PPSP100; PPSP130 10025:2004 Hot-dip galvanized
4 DD11 acc to EN according to EN ISO
Types PPSP70; PPSP90 10111:2008 1461:1999
. B 550 BR+AC according tg
Ribbed bar 10080:2006
Or stainless steel as
described

Table D23-3: Characteristic capacity

kmodi:1;18
Load Type Load duration class (kN)
Direction p L M S |
Fry PPSP 70 22,7 24,5 26,3 28,0 30,4
PPSP 90 24,2 26,1 27,9 29,7 30,4
PPSP 100 33 36 38 41 41
PPSP 130 33 36 38 41 41

Fasteners to timber: wood screw @10.
The characteristic compressive strength of the redashall be at least 20 MPa.
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D24: PPSR320

alternative names
Product Name UK France DK D
PPSR320

Figure D24-1: Drawings
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Fasteners to timber: bolt or dowel @16 or boltd@vel @12.
Fastener to concrete: anchor bolt M10.

Table D24-1: Size specification

size [mm]
A B C D ty tp %]
12,0
PPSR320 | 100 | 130 | 170 | 100-150 4 5 13,0
17,0
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Table D24-2: Material specification

Material thickness | Material Grades Coating specification
4:5 S235JR according to EN Electroplated Zinc  Zn12/C
’ 10025:2004 according to ISO 2081:2009 and
tube C15RPB according to EN 1403
EN 10084:1999 or
Steel class 4.6 Sherardizing
Threaded rod according to ISO class C30
898:1999 according to EN
Concealed plate DD11 according to EN 13811:2003.
10111:2008
Or stainless steel as
described

Table D24-3: Characteristic capacity

kmodi:l.:l-g
Load Load duration class (kN)
Direrction P | L | m | s | i
Fr1 48,8
Fro 20,8
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D25: PPMINI
alternative names
Product Name UK France DK D
PPMINI

Figure D25-1: Drawings
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Table D25-1: Size specification

Type Dimensiorfmm]
B
PPMINI50 50
PPMINI70 70
PPMINI8O0 80
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Table D25-2: Material specification

Material thickness | Material Grades Coating specification

8, 10 5235JR.accord|ng to EN Hot-dip galvanized according to
10025:2004 EN 1SO 1461:1999

Tube S235 JRH according to EN ’

10219-1:2006
Or stainless steel as
described

Table D25-3: Characteristic capacity

kmodi:l::l-g
Load Type Load duration class (kN)
Duration P L M S |
Fr1 PPMINI 44 48 52 56 63

For PPMINI the capacities are valid also for thee;avhere the connector is turned upside down.
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D26: APB7090/100

alternative names

Product Name UK France DK D
APB7090/100

Figure D26-1: Drawings
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Table D26-1: Size specification
n/a

Table D26-2: Material specification

Material thickness | Material Grades Coating specification
8 10 S235JR according to EN Electroplated zinc Zn 12/c
’ 10025:2004 according to EN 12329:2000 and
1403

Steel class 4.6 according 1o -
EN/ISO 8981999 or sherardizing class C30

according to EN 13811:2003

Threaded rod

Or stainless steel as
described

Table D26-3: Characteristic capacity

kmodi:l.:l-g
Load Type Load duration class (kN)
Duration = L M S |
Fry APB Ct‘)"“m” 24 25 25 25 25
APB beam 10,2 9.8 95 8.4 8.4




Page 74 of 118 of European Technical Approval MeAB7/0285

D27: PBP60/50

alternative names
Product Name UK France DK D
PBP60/50

Figure D27-1: Drawings
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Table D27-1: Size specification
n/a

Table D27-2: Material specification

Material thickness | Material Grades Coating specification

Sherardizing class C30 according
to EN 13811:2003

Or electroplated zinc Zn25/A
according to EN 12329:2000 and
1403

Or electroplated zinc Zn10/A (alkali
zinc)

S235JR according to EN
10025:2004

Or stainless steel as
described
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l Fr1

Fr2
T l Fr1
JoN
:o:
=
D 1T C
Table D27-3: Characteristic capacity
kmodi:1;18
Load T No. of post Load duration class (kN)
. . e
Direction yp bases L M s
2 28
Fr1 PBP60/50
4 63
Fr2 PBP60/50 2 8.3
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alternative names

Product Name

UK France

Figure D28-1: Drawings
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Table D28-1: Size specification

Type Dimensiorfmm]

A B C D E F
PBS46 90,5 187,3 270,7 101,6 25,4 138,1
PBS66 139,7 190,5 311,2 1524 76,2 136,45

Table D28-2: Material specification

Material thickness

Material Grades

Coating specification

2,5 mm

G90 SS Grade 33
according to ASTM A-653

Galvanized

Or stainless steel as
described




Page 78 of 118 of European Technical Approval MeAB7/0285

Table D28-3: Characteristic capacity

kmodi:l.:l-8
Load duration class (kN)
Type Load Nails P L M S |
Direction
PBS 44 = 42 46 49 52 57
Fro CN 3,7 24 Knoc
S 4,0 16 Knoc
PBS 46 Fry 45 48 51 55 60
Fe CN 3,7 24 knoe 25
S4,0 16 Knoc 16
PBS 66 Fry 60 65 69 73 81
Fe CN 3,7 24 knoe 25
S4,0 16 Knoc 16

) Fastener to timber: ARS 3,1: Annular ring shank 34 x 35
CN 3,7: Connector nail 3,7 x 50
S 3,75: Smooth nail 3,75 x 75
S 4,0: Smooth nail 4,0 x90

2 kmoa: 10ad duration factor
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D29: ABE

alternative names

Product Name UK France DK D
ABE
Figure D29-1: Drawings
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Table D29-1: Size specification

Type Dimensiorfmm]
A B C D E F
ABE44 90,5 70,6 15,9 63 13 18
ABE46 90,5 103,2 38,1 65,1 6,4 20,6
ABEG66 139,7 79,4 15,9 114,3 19,1 31,8
Table D29-2: Material specification
Material thickness | Material Grades Coating specification
1,5 to 2,6 G90 SS Grade 33 Galvanized

according to ASTM A-653

Or stainless steel as
described

Table D29-3: Characteristic capacity

kmodi:l.:l-8
Load duration class
Type Load Nails P L M S |
Direction
ABE 44 Fri 38 45 51 58 70
Fro ARS 3,1 6,7 kKnoc
S 3,75 4,3 7,8 7,8 7,8 7,8
ABE 46 Fry 49 57 66 74 90
Frs CN 3,7 15.8 k.
S4,0 11 Ko
ABE 66 Fry 79 92 105 118 144
Frs CN 3,7 15.8 ko
) S4,0 11 Ko

2)

Fastener to timber:

ARS 3,1: Annular ring shank 34 x 35

CN 3,7: Connector nail 3,7 x 50
S 3,75: Smooth nail 3,75 x 75
S 4,0: Smooth nail 4,0 x90

kmoa. l0ad duration factor
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D30: CPB and CPS

alternative names
Product Name UK France DK D
CPB CPB40
CPS CPS40

Figure D30-1: Drawings
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Table D30-1: Size specification
n/a

Table D30-2: Material specification

Material thickness | Material Grades Coating specification
3 10 S235JR according to EN
' 10025:2004

Hot-dip galvanized according to

S235 JR according to EN )
Tube 10219:2004 EN ISO 1461:1999
S355 JO according to EN
Threaded rod 10025:2004

Or stainless steel as
described
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Table D30-3: Characteristic capacity

kmoa=1,18 for steel and.ks= 0,87 for concrete have been used

CPB
characteristic capacity
timber (kN)
Load size min. of
direction [mm] timber steel
Fy 61,0
F> =120 23,7
Fp ™ 13,8
h =
H, H, 190 1,7
250 1,4
CPS
characteristic capacity
timber (kN)
Load size min. of
direction [mm] timber steel
F1 170,3 118,7
F2 23,7
Fy ** bz 120 110,7
Fp ™ 13,8
Hi Hp 7,2 5,2

D for steel koq= 1,0 shall be used for all load durations
** in case where download AND uplift is possible

For vertical load Fand horizontal load +br H, acting simultaneously it shall be verified that:
Fi/FRi+H/Hgi <1
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D31: PGS
alternative names
Product Name UK France DK D
PGS PGS24/x
X = size

Figure D31-1: Drawings
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Table D31-1: Size specification

n/a
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Table D31-2: Material specification

Material thickness | Material Grades Coating specification
S235JR according to EN
10025:2004

S235 JR according to EN
10219:2004

S355 JO according to EN
10025:2004

Or stainless steel as
described

8,10

Hot-dip galvanized according to

Tube EN ISO 1461:1999

Threaded rod

Table D31-3: Characteristic capacity

kmodFl,IS
PGS
characteristic capacity
[kN]
Load timber size min. of
direction [mm] timber steel Y
F. 100x100 96,1 91,3
b=80 5,0
K, b=100 5,6
b=120 6,4
b=140 7,2
for timbersize min. 100mm
x100mm
Hy all 2,9
24/130 2,9
H, 24/180 2,5
24/230 2,1
24/280 1,9

D for steel koq= 1,0 shall be used for all load durations
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D32: CMR and CMS

Product Name alternative names
UK France DK D
CMR
CMS
Figure D32-1: Drawings
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Table D32-1: Size specification

n/a

Table D32-2: Material specification

Material thickness

Material Grades

Coating specification

6,8, 10

S235JR according to EN
10025:2004

Hot-dip galvanized according to
EN ISO 1461:1999

Or stainless steel as
described

shear plate connector
Type C2 with @62mm
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Table D32-3: Characteristic capacity

kmodi:l.:l-8
Kioai = 118 Ko = 118
CMR CMS
Characteristic Capacity
Rik Characteristic Capacity
Force Timber size [KN] bzw. [kNm] Rik
direction [mbm] min. of Force Timbgr size [kN] bZ.W- [KNm]
timber Steel Y direction mm] min. of
Fi=F, >115 117,2
H. for timber Steel ?
1 —
hy=200mm =115 99,0 21,3 F.=F, >80 96,9
H, f Hiy >80 74,0 15,0
or
h2:20mm 2115 33,0 30,9 H2 >80 21,1 19,8
M, > 115 19,8 13,9 M. > 80 11,6 71
6.7 80 3,9
115 ’ M 100 4,8
120 7,0 2 120 5,8
M 125 7,3 140 6,8
? 140 8.2 Dfor steel kmog =1,0 shall be used for all load
durations
150 8,8
160 9,4

Dfor steel Kmod =1,0 shall be used for all load durations
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For a loadH; acting in the height for CMR; > 200 mm (for CM$, > 157mm) the load carrying capacity should not be
taken as higher than:
For CMR :Hx(h) = Hra(200) 200 h. for CMSiri(h) = Hra(157) 157 .
For a loadH, acting in the height, > 0 mm, the load carrying capacity should notdk&n as higher than:
Hro(h) = ¥%Fre @/ h,.

where:
a The inner distance between the vertical ste&plkg. the column depth.

For a vertical loadF (eitherF; or F,) and a horizontal load; acting simultaneously it should be verified that
(F/Fr)® + (Hi Hr)?< 1

For a vertical loadF (eitherF; orF,) and a horizontal load, in the heighh acting simultaneously it should be verified that
Hro(h) < Mg2/ (h (1 —F / Fry))

For combined loads the following check shall be enad
2 2
(F] [H . Mm] -
R1/2,d RHl,d RM 1d

2 2
[FlIZ,d + MZ,d j +[ H2,d J <1
R1/2,d RM 2,d RH 2,d
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Hold Downs

D60: HTT and LTT

alternative names
Product Name UK France DK D
HTTx
LTT20B

Figure D60-1: Drawings

64
14 14
0,188
R
TN %
o o -N
o o 18
284 o Mo
g
IR
B
S
2
@17 -
o\ = I
R —
ot [ HTT22 HTT16
ol |0
- 29 33

403

HTTS

@4,7
RavaEEEN
D
o
o

HTT4



Page 89 of 118 of European Technical Approval MeAB7/0285

25,5 25,5
05|, ézur 9,5 w27
29 957" |ota a8
76 of —
e 76
152 1047
76 of —
o o1 76
L @14
76 {:}o o
502 I’ %
?6 a P
@ 76
321 ol |
188,5
150
S = . lé%@
L
70
35 35
255 5
25,5 ;
@21
LTT20B
Table D60-1: Size specification
n/a
Table D60-2: Material specification
Material thickness | Material Grades Coating specification
G90 galvanized steel SS

Grade 33

27:2.84 according to ASTM A-653
corresponding to S235 JR
according to EN 10025

Or stainless steel as
described

The nails in the vertical flap have to be arranggdally left and right about the centre-line.

Minimum Maximum
LTT20B 2 10
HTT4 4 18
HTTS5 4 26
HTT16 4 18
HTT22 4 32
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Table D60-3: Characteristic capacity

HTT4/5/16/22
The characteristic load-carrying capacity of onédHaown HTT4/5/16/22 is calculated as:

(N=35) % Ry T
; e o0 allwavs
le =mins 25,2 x Rax,k P ° .}nqils in
o o this holes

430 o

kmod Z
Rtk = characteristic lateral load-carrying capaoitpne nalil
Raxk = characteristic withdrawal capacity of one nalil %
Kmod = load duration factor HTT4 HTT16
n= number of nails HTT5 HTT22

It must be checked, that the anchor fulfils théofeing formula:
Fl,d < 1

&nchor,d

LTT20B
The characteristic load-carrying capacity of onddHaown LTT 20B is calculated as:

RL =min nx Rlat,k
=
285KN/K 4
Rtk = characteristic lateral load-carrying capaoitpne nalil
Kimod = load duration factor
n= number of nails
Ranchor,d= Tensile design capacity of the anchor bolhim ¢oncrete

It must be checked, that the anchor fulfils théofeing formula:
15xF <

Ranchor,d



Page 91 of 118 of European Technical Approval MeAB7/0285

D61: HD5A
alternative names
Product Name UK France DK D
HDS5A

Figure D61-1: Drawings
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Table D60-1: Size specification
n/a

Table D61-2: Material specification

Material thickness | Material Grades Coating specification
G90 galvanized steel SS
Grade 33

according to ASTM A-653

2,7,;2,84

corresponding to S235 JR
according to EN 10025
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Or stainless steel as
described

Table D61-3: Characteristic capacity

The characteristic load-carrying capacity of onédHaown HD5A is calculated as:

82kN/K. .

R:l,k = mln{ 415x A.,’U y fcygo’k

Anu= net area of the washer (on the backside afiected timber)
feook= characteristic compressive strength perpeiafica timber
Ranchor,a= Tensile design capacity of the anchor bolhie¢oncrete
Kimod = load duration factor

n,u

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

le

Ranchor,d
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D62: HD3B
alternative names
Product Name UK France DK D
HD3B

Figure D61-1: Drawings

Table D62-1: Size specification

n/a
Model H HB SB CL B W
HD3B 220 123 45 33 56 59

Table D61-2: Material specification

Material thickness | Material Grades Coating specification
G90 galvanized steel SS
Grade 33

according to ASTM A-653

2,7;2,84

corresponding to S235 JR
according to EN 10025
Or stainless steel as
described

Table D61-3: Characteristic capacity

Model Post Number and @ @ on header Characteristic
post values (kN)
Steel 2 @16 216 39.89
HD3B Timber 2 @16 016 15.59

For a timber with a size < 100x100mm: the capadfithe bolts in the timber are to be checked: pp«F with n=number
of bolts
It must be checked, that the anchor fulfils théofeing formula:

le

Ranchor,d
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Product Nam

alternative names

e UK

France

DK

AKR...

.... with following numbers and letters as showihia table below

S250GD

4.0mm

3,0mm

stainless steel

3,0mm

AKR95G

AKR95x3

AKR95S

AKR95LG

AKR95x3L

AKR95LS

AKR135G

AKR135x3

AKR135S

AKR135LG

AKR135x3L

AKR135LS

AKR285G

AKR285x3

AKR285S

AKR285LG

AKR285x3L

AKR285LS

The letter “L” in the name shows, that a long hslan the short flange.

Figure D63-1: Drawings
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The thickness may also be 3,0 mm

Table D63-1: Size specification
n/a

Table D63-2: Material specification

Material thickness | Material Grades Coating specification

4 S235JR according to EN Hot-dip galvanized according to
10025:2004 EN 1SO 1461:1999

3 S250 GD according to EN| Pre-galvanized steel min Z275
10326:2004 according to EN10326:2004

3 Or stainless steel as
described

Figure D63-2: Nail pattern
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Table D63-3: Characteristic capacity

Load direction F; for one AKR

nail n for CNA4,0x40 for CNA4,0x50 for CNA4,0x60
Type pattern Rbendnaitk  Runaik | Rbendnaitk  Runaitk | Rbendnaitk  Ranailk
AKR95 full 8 4,3 8,9 5,8 11,4 7,2 13,2
AKR135 full 13 4,3 16,1 5,8 20,5 7,2 23,5
AKR285 full 25 4,3 22,8 5,8 29,6 7,2 35,2
AKRO95L full 8 2,9 6,7 3,9 8,7 4,9 10,4
AKR135L full 13 2,9 12,5 3,9 16,2 4,9 19,2
AKR285L full 25 2,9 16,5 3,9 21,7 4,9 26,4
AKR135 partial 9 4,3 10,7 5,8 13,7 7,2 15,8
AKR285 partial 18 4,3 20,5 5,8 26,3 7,2 30,5
AKR135L partial 9 2,9 8,3 3,9 10,7 4,9 12,7
AKR285L partial 18 2,9 15,6 3,9 20,3 4,9 24,3
AKR95 column 5 4,3 5,8 5,8 7,4 7,2 8,6
AKR135 column 8 4,3 10,4 5,8 13,1 7,2 15,0
AKR285 column 22 4,3 21,0 5,8 27,2 7,2 32,2
AKR95L column 5 2,9 4,4 3,9 5,8 4,9 6,9
AKR135L column 8 2,9 8,2 3,9 10,6 4,9 12,5
AKR285L column 22 2,9 15,4 3,9 20,2 4,9 24,4

n = number of nails according the nail pattern

R],nail,k

For an AKR with a thickness of 4,0miR;, = miny 2143kN

k + Rbend,nail k
mod

R],nail,k

For an AKR with a thickness of 3,0miR;, = miny 1252kN

k + I:\)bend,nail k
mod

With Ry naiik @nd Rend naii@re given in the table before.

The force shall act in the middle of the beam/caluimr the eccentricity may be overcome by clampingn extra
calculated force Fshall be considered.

The values are also applicable for a connectioh avigap between the short flange of the AKRp
and the bearing, for ;Foad direction only.

The bolt shall have a capacity to sustain an darak of R 4 \EA?Z

F1 with f=0

A

1 non
rotation

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,
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Load direction F,; : for one AKR

Characteristic capacit
Rask [KN

n for CNAfor CNA|for CNA

Type nail pattern 4,0x40 | 4,0x50 | 4,0x60
AKR95 full 8 2,5 3,1 3,4
AKR135 full 13 4,1 51 5,6
AKR285 full 25 4,8 6,4 7,9
AKRI5L full 8 2,2 2,8 3,1
AKR135L full 13 3,6 4,5 51
AKR285L full 25 3,3 4,3 5,4
AKR135 partial 9 3,0 3,8 4,2
AKR285 partial 18 3,5 4,7 58
AKR135L partial 9 2,6 3,3 3,7
AKR285L partial 18 2,4 3,2 4,0
AKR95 column 5 1,8 2,2 2,5
AKR135 column 8 2,8 3,5 3,9
AKR285 column 22 3,0 4,0 5,0
AKR95L column 5 1,5 1,9 2,2
AKR135L column 8 2,4 3,1 3,5
AKR285L column 22 2,0 2,7 3,4

n = number of nails according the nail pattern

N

The connected beam shall be free of twisting, abrib rotation occurs.

For a connection at a column for this load direttio s recommended to use 2 No. AKR.

%N
0 700007

FZ/ 3

I

The bolt shall have a capacity to sustain an daiak of b 4x 0,2, and a lateral force of & Nakr -
with nakg = number of AKR

Load direction F,

for AKR with a thickness of 4,0mm:
106kN x50mm

R, =min

e
5IkNmm

e—7Immm

for AKR with a thickness of 3,0mm:

R, =min

Negative values may not be considered

6,3KN x 50mm

e

287kNmm

e—7Immm

F,

e

7

To calculate Rg= Ryx X Kmoa/ ¥ the knmog Shall be taken as 1,0 for all load durations
The bolt shall have a capacity to sustain an daiak of R yx 1,5, and a lateral force of & 1,0.

7
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Load direction Fs

with R, x= the axial characteristic capacity of the used nai
sizes shall be insert in [mm]

. e<71 e>71
nail
Type pattern n Xl €max force Xl €max force

AKR95 full 8 402 378
AKR135 full 13 419 742
AKR285 full 25 402 378
AKR135 partial 9 357 131-e 480 e-10
AKR285 partial 18 354 254
AKR95 column 5 244 256
AKR135 column 8 247 500
AKR285 column 22 244 256
n = number of nails according the nail pattern

Ko *Ro

emax,force I b

.| 536KNmm F
R, =min{——— 5
' e
51kNmm e
e—71mm v )
//%

Negative values may not be considered.

The bolt shall have a capacity to sustain an daiak of 54x 1,0, and a lateral force of & 1,0.

Load direction Fu5

Characteristig
nail capacity
Type pattern Ra/s [KN]
all with a thickness
of 4,0mm al 26,5
all witha thickness
of 3,0mm all 15,75

The size b shall be a minimum of 60mm.

The “left” AKR shall be checked for a tension farce

. _ Fusqx(e—165mm)
F 1d
b+83mmr

The bolt 1 shall have a capacity to sustain anl éxiee of F; 4x 1,0.
The bolt 2 shall have a capacity to sustain anl &xiee of Fs4x 0,5, and a lateral force of f 1,0.

F 1 frim F 45
f b |
I:4/5
74>

1§ [T €

s /

%00

bolt 1 bolt 2
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D64: AH
alternative names
Product Name UK France DK D
AHXx
Figure D64-1: Drawings
40
8,12 12 .8 30
g K|
Yo ¢
g 8
# |-G-o13-$-
+ 8 L 40
4x10 2
g 1 * s AH29050-2 ~ 1 T
g g . ol l20
,(_ -¢-I_.¢. 000
£ & Q} AH19050-2 ~| > — — -
+# '¢' '¢‘ ot 5
g g gs 000 H
- 50 @
5 213 " e
© - 20
3 Nv‘ N" -¢_ _¢_ : 27 JI/| S
b N 52
®l ol @ 55 zz 213
8, 24 .8
2 20 17,5 17,5
* 35
AH18050 s

¥ it may be possible to added
an extra hole @13mm
at the top

25 C

AH61050-2 ~ £10 T
AH61050-4 |o o|+20

AH49050-2 ~|—-1
AH49050-4 |- -

AH39050-2 ~|:1
AH39050-4 °

AH29050-4 ~|—-

AH19050-4 ~|—;

Cc
25%7(}— 213

20 20
40

it may oe possibleto leave holes
orfand move them in direction
of the length "H"

the horizontal flange may be
also with a width of 35mm
instead of 40mm end other way around
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Table D64-1: Size specification

Type H L t A C
mm mm mm mm mm

AH16050 160 50 3

AH19050-2 192 52 2

AH29050-2 292 52 2

AH39050-2 392 52 2 22 27
AH49050-2 492 52 2 22 27
AH61050-2 612 52 2 22 27
AH19050-4 194 54 4 24 29
AH29050-4 294 54 4 24 29
AH39050-4 394 54 4 24 29
AH49050-4 494 54 4 24 29
AH61050-4 614 54 4 24 29

Other lengths (H) are possible, for the same @eston the same capacity is given.

Table D64-2: Material specification

Material thickness | Material Grades Coating specification
9:3:2 S250 GD according to EN Pre-gal_vanized steel min 2275
' 10326:2004 according to EN10326:2004
] S235JR according to EN Hot-dip galvanized according to
Washer: 10,0 10025:2004 EN ISO 1461:1999
Or stainless steel as
described

Figure D64-2: Nail pattern

Maximum
Purlin = 10
column = 6, the 4 lower
holes can not be used
Purlin: use all holes othe
than the lower 2 holes
Column: use all holes othg
than the lower 3 holes

Minimum

AH16050 2

=

types 190xx and up 2

N4
=
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Table D64-3: Characteristic capacity

Load direction Iy

characteristic
capacity (kN)
min. of
type timber | steel
AH16050
AH19050/2

AH29050/2
AH39050/2
AH49050/2
AH61050/2 N X Riatk 15,0
AH19050/4
AH29050/4
AH39050/4

AH49050/4
AH61050/4

D for steel k4= 1,0 shall be used for all load durations
Rtk = lateral characteristic capacity of the nalil

The washer to use is: US40/50/10.
It must be checked, that the anchor fulfils théofeing formula:

3xFyq
IQanchor,d

<1
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AH16050

For a connection between timber to timber membmtithn or beam)
The connection is possible with a beam or a colatrthe vertical flap.

Table 64-4 With connector nails 4,0x40

angle bracket AH16050 with connector nails 4,0x40 ° o
1 Angle Bracket 2 Angle Bracket ©
load R 2k R 2k R 4k ° e
duration K mod R Rk R Rk Rsk ° o
P 0,6 0,6 1,2 1,6 2,4 1,3 O,
L 0,7 0,7 14 1,9 2,8 15
M 0,8 0,8 1,6 2,2 3,2 1,7
S 0,9 0,9 1,8 2,4 3,6 1,9 ]
| 1,1 11 2,2 2,7 4.4 2,1 o0 nail pattern
{ 3
Table 64-5 With connector nails 4,0x60
angle bracket AH16050 with connector nails 4,0x60 F
1 Angle Bracket 2 Angle Bracket !
load R 2,k R 2,k R 4k L
duration K mod R Rak R Rk Rsk f
P 0,6 1,0 1,6 2,7 3,1 2,1 F
L 0,7 1,1 1,8 2,7 3,6 2,1 ~2
M 0,8 1,2 2,1 2,7 4,2 2,1 F\B
S 0,9 1,2 2,3 3,0 47 2,3
I 1,1 1,2 2,9 3,9 5,7 2,9

/

For using the capacity of use with one angle briaitke assumed, the distance f will be ~ 0 mm
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D65: HD Tension Tie

alternative names

Product Name UK France DK D
HDxx
XX = size and size of bolt
Figure D65-1: Drawings
B
—F
10x4 4
— —r10 T
o o 20
S B/2 B/2
o\— 25 S
o o |° OIIA
° RN
H s | o IFP
L o ©
o o | |
o ol
° 000 F
° It is possible to omit the
o o ; E/2
t, @5 mm holes in the E_Q IE
ta— I t) ] horizontal flap E/2 D
Table D65-1: Size specification
Type H L B 1 t, A D E F
HD340M12 | 340 182 40 2,0 15 25 12,5 0or 14 50 160
HD400M16 | 400 123 40 3,0 15 25 16,5 or 18 60 110
HD420M16 | 420 222 60 2,0 20 35 16,5 or 18 60 200
HD420M20 | 420 102 60 2,0 20 35 20,5 or 22 60 85
HD480M20 | 480 123 60 2,5 20 35 20,5 or 22 70 115
HD140M12| 140 90 60 2,0 12 25 14 50 90

Other lengths (H) and other width (B) are possifilethe same cross section the same capacityéngi

Table D65-2: Material specification

Material thickness

Material Grades

Coating specification

2;3

S250 GD according to EN
10326:2004

Pre-galvanized steel min 2275

according to EN10326:2004

Washer 15; 20

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

All types

Minimum Maximum
All holes can be used b
2 considering the minimun

distance of the nails to th

end of timber
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Table D65-3: Characteristic capacity

The characteristic load-carrying capacity in N oéd ension Tie is calculated as:

W, x277
AX kmod

Rl,k = min Agross X 223/ kmod
nef X Rlat,k

Agross= gross cross sectional area of the verticpliftanm?2 =B t;, see table below

Riak = characteristic lateral Load-carrying capaoitpne connector nail

Nes= M effective number of nails with4by EC 5 , table 8.1

P = reduction factor, see table 8
Kimod = load-duration factor
W= the plastic section modulus of the lower pset table below

= distance of the bolt hole to the verticahflg — as given in table D65-1

A gross W,

typ [mm?] K. [mm?]
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

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

Fu <1

Ranchor,d X kr

A connection to the timber can also be occurring ashown next:

Larger holes are possible for bolts or other fastémstead of a nail pattern. J(\;/» *ﬁ*tl B
For this cases the valug Rshall be calculate as: =g

N\
R = A X295N/mn?  with A =(B-G)xt, ﬂ Sl

o/

G
For Ratkshall be use the characteristic lateral load-cagrgiapacity of the used J\/»
fastener.
LBy

The lower part shall be as described before bygutie W, from the table K\/
N I

before.
lower part

Installation on a timber floor:

For the pressure area it may be possible to usssdor the pressure. In this case the calculdtiothe screws may be

done separately according to the following systeee: after table D66-3 (HD2P)



Page 105 of 118 of European Technical ApprovaBETA-07/0285

D66: HD2P based on components

alternative names
Product Name UK France DK D
HDULx

HDURXx

HDUSx

HDUFx

HDBUx

HDBWx

HD2P60G *

HD2PL40G **
* from components HDUF400 and HDBU220
** from components HDUF250 and HDBU163

Figure D66-1: Drawings

B ™B
i <.
ome »me r/ -
W . "
< o < »mm
| % @ 4 1 { A
S \
|AS c C y

HDUL... HDUR... HDUS... HDUF...




80

Page 106 of 118 of European Technical ApprovaBETA-07/0285

,» HDBWG60G
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220

| 156

HDBU220

40

1020 10 6

E

1020 10
26

;

washer 40*50*10mm
55 165
<
b}
218
<
L 163
/‘
3 ; 65 90
| o~ N
g 3 HDBU163
' “washer 40x50x10mm
or.washer 50x50x8 mm
50 113
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53 |

~
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D
~

]

:
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/‘
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380
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HDUL380  HDUL465

HDUR380 mirror-image HDURA465 mirror-image
HDULxx and HDURxx are analogolous

3
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Table D66-1: Size specification

size [mm]

thickness A B C D E 1%}
HDUF250G 2,0 250 40 5
HDUF400G 2,0 400 60 5
HDUS336G 2,0 336 >40 5
HDUL380G 2,0 380 55 52,5 - 55,0 65 315 5
HDUR380G 2,0 380 55 52,5 - 55,0 65 315 5
HDUL465G 2,0 465 55 52,5-55,0| 150 315 5
HDUR465G 2,0 465 55 52,5-55,0| 150 315 5
HDUL xx G 2,0 > 300 55 52,5-550| =265 A-D 5
HDUR xx G 2,0 > 300 55 52,5-550| =265 A-D 5
HDUF40XG 2,0 > 250 > 40 5
HDUF60XG 2,0 > 250 60 5
HDBU163G 3,0 65 163 40 50 13 Y
HDBU220G 4,0 65 220 54 55 18 V?
HDBU379G 4,0 65 379 40 114 18 V2
HDBW60G | 2,0 + 15,0 82 65 50 15 27 13,0
HDBW160G | 2,0 + 15,0 65 182 50 15 27 12,5
HDBW200G | 2,0 + 20,0 65 222 60 20 37 16,5

Together with? US40/50/10G 2 US50/50/8G
For HDBUx and HDBWx (bottom parts) are possiblentodify the size A

The connection between the upper and lower pagmed by the self tapping screws EJOT JT2-3-5,5x25
or with equivalent screws.

upper parts
o o © o o o) 0 e e
L0 o ™M 0 [es) © © o o
N < ™ ™ ™ < < <t [<e]
o Ll Ll 0| | | 2| ¢| @L| oL
combinations 21 2] D] D] 2| 2| 2| 2| D
Q| ol ol 0| | 2|l a|l al o
T T, x| | | T| | T| T
% HDBU163G 0Oj]o0]O0O]|]O0O]O]O]|]O]|O
2 HDBU220G @) OO0 0] O @)
g HDBU379G oOj,o0oj]o0o]j]O0O]J]O]O|]O]O]|O
2 HDBW60G Ojo0o]O0O|]O0O]O]J]O]|]O]|O
HDBW 160G 0O/ o0|]O0O|]O]O]O|]0O]|O
HDBW?200G oOj]O0]jJ]O0O]O]|]O]O0 0]
The free cells show non logical or non possible lziom@tions.
Table D66-2: Material specification
Material thickness | Material Grades Coating specification
5.3 S250 GD according to EN| Pre-galvanized steel min Z275
! 10326:2004 according to EN10326:2004
. S235JR according to EN Hot-dip galvanized according to
Washer 15,20 | 16025:2004 EN 1SO 1461:1999
Or stainless steel as
described
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Figure D66-2: Nail pattern

[ ] [ ]
‘ L [ X J
#‘ CJ} ...
. o
[ X ] [ X ]
[ ] [ ]
.‘ 9 [ X J [ X J
‘6 ‘b ... ...
® ° oo oo
[ ] [ ]
[ X J [ X J
full- partial- full- partial-
nailing nailing

for HDUS and HDUL/R..

Minimum Maximum
All holes can be used hy
considering the minimum
distance of the nails to the
end of the timber
HDUS Partial nailing 2x4 nails full nailing , 2x@its
HDUL/R Partial nailing 14 nails full nailing , 2Cails

HDUF 2
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Table D66-3: Characteristic capacity

Model Rk [KN]
n. x
HDUF250G min{ ot X Rk
HDUF40XG L78KN/ K,
n, xR
HDUF400G i { ot X Rtk
HDUF60XG 26,7kN / Kpnoq
Cxn_. ..X D x
HDUS336G min {2 :rlsl'(de Rlat’kor min {17 ?kalt\ll(/ . contact between
3tk mod P mod timber and the steel
using the formula with "C", |using the formula with "D" for /
for contact between the hold|no contact between the hold
down and the timber down and the timber
Fullnailing:  D=10,47 N
C=1,95 partial nailing: D= 7,41 @
HDUL380G
HDUR380G
HDUL465G . [Cx Ry full nailing: ~ C=11,7
HDUR465G MM 214xR,,,  partial nailing: C= 8,1
HDULXxxG
HDURXxG
Table 5 factor | max
Model Ry [KN] R kN] | K, N
HDBU163G with ¥ 13,7 1,55 2
HDBU220G with »? Rk 34,6 1,40 3
HDBU379G with V2 | iy J sk " " mod 16,7 146 | 2
HDBW60G Vi X Nge ! Kiog 19,8 2,00 2
HDBW 160G 21,2 1,24 2
HDBW?200G 23,4 1,23 3
It is imperativ: Ry XKoo
Ro=——"—" with y for timber.
y
It shall be to check: Rboltd > Fl’d X kr
With:
Nes =" effective number of nails with.dy EC 5 , table 8.1

Nper-sidze = NUMber of nails on each side
Vrk = characteristic Capacity of self-tapping screfes EJOT JT2-3-5,5*25 ¥\= 6,4 kN)
Nsc = number of self-tapping screws

Raxk = characteristic axial capacity of one nail in kN

Rootk = characteristic withdrawal capacity of the (amtmlt in kN
Ratk = characteristic lateral load-carrying capacitpoé nail in kN
k. = factor to calculate the force in the bolt

Rsk = capacity given in the table

The capacity of a combination of an upper and Igveet is given by the lower capacity of both parts.

Installation on a timber floor:
For the pressure area it may be possible to usssdor the pressure. In this case the calculdtiothe screws may be
done separately according the following system:
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il s
] il — 1 ﬁp washer

timber ]
L F+4 force acting
to the screw(s)

—/

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

The force axial to the screw isifg= FiqX (k-— 1) as compression

E
Lt
i \
-
| | b x (k1)
- F xk for usinlq\Z screws
— r ~nextto next the
7 force in one screw
is the half

The distances between the screws and to the edeslze considered, as given in an approval @rdoty EN1995 or a
national standard.

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

Larger holes are possible for bolts or other famt®imstead of a nail.
For this cases the valug Rshall be calculate as:

n. xR HDUF: the hole pattern may be modified as
ef lat,k showing below:

=mi N
R, =min A‘etngs%nmz

C
T T4
. kmod ~ @
With Apee= (C-G) x & /
G M
Rtk is the characteristic lateral load-carrying catyaai the used fastener.

The length of the HDUF may be selected as reqdioethe used fastener.
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D67: BETA
alternative names
Product Name UK France DK D
BETA

Figure D67-1: Drawings
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Table D67-1: Size specification

Type L t
mm mm
BETA2/200 200 2,0
BETA2/300 300 2,0
BETA2/400 400 2,0
BETA2/500 500 2,0
BETA2/600 600 2,0
BETA4/600 200 4,0
BETA4/600 300 4,0
BETA4/600 400 4,0
BETA4/600 500 4,0
BETA4/600 600 4,0

Other lengths of the vertical flange are possifilethe same cross section the same capacity éngiv

Table D67-2: Material specification

Material thickness | Material Grades Coating specification
o S250 GD according to EN| Pre-galvanized steel min Z275
! 10326:2004 according to EN10326:2004

Or stainless steel as
described
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Table D67-3: Characteristic capacity
The characteristic load-carrying capacity of on@&ete anchor strap is calculated as:

A‘st X 0’37X 1:c,k2/3 / I(mod

R = ming N, % Ratk

k223>< 'A\gross/ kmod
fox = characteristic compression strength of thete according to EN 1992-1-1
Nes= M effective number of nails with4dby EC 5 , table 8.1
Rtk = characteristic lateral capacity of the conoentils
Agross= gross area of the vertical flap in mm?
Kimod = load-duration factor
le = embedment length in concrete in mm
Ay = embedding face with a minimugof 100mm, for a largeglit will be changed by: A= Agitabie)/
100mm x }
Agross Ast
Type [mm2] | [mm?]
BETA2/200 80 8400
BETA2/300 80 8400
BETA2/400 80 8400
BETA2/500 80 8400
BETA2/600 80 8400

BETA4/600 160 8800
BETA4/600 160 8800
BETA4/600 160 8800
BETA4/600 160 8800
BETA4/600 160 8800
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alternative names

Product Name UK France DK D
HE
Figure D68-1: Drawings
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Table D68-1: Size specification

n/a

Table D68-2: Material specification

Material thickness

Material Grades

Coating specification

S250 GD according to EN

Pre-galvanized steel min Z275

2;4 10326:2004 according to EN10326:2004
Or stainless steel as
described
Nail pattern:
Minimum Maximum 5 ° 5 © R
HE135 3 6 o o °
HE175 3 10 > o (oo \e
HE XXX 3 22 ® L4
o ® o ® )

The size for type HE xxx may be in a range from tr to 315 mm in steps of 20mm

The nails shall be placed alternating in height.

/
4
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Table D68-3: Characteristic capacity

The characteristic load-carrying capacity of oneAdtehor is calculated as:

C X Riat,k

R, =min
85kN/k. .,

Rk = characteristic lateral capacity of the connentils / bolt M12

C= the factor from the following table

Kmoa = load-duration factor

Table 68-4 Table 68-5
no Ip factor no I faktor
of nails  [mm?] "C" of bolt [mm?] "C"
3 800 3.0 2 M12 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
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D69: PROFA
alternative names
Product Name UK France DK D
PROFA

Figure D69-1: Drawings
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Table D69-1: Size specification
n/a
Table D69-2: Material specification
Material thickness | Material Grades Coating specification
o S250 GD according to EN| Pre-galvanized steel min Z275
’ 10326:2004 according to EN10326:2004
Or stainless steel as
described
Nail pattern:
Minimum Maximum
PROFA108 2 6
PROFA158 2 10
PROFA198 2 14
PROFA159 2 8
PROFA XXX 2 28

The size for type PROFA xxx may be in a range fidi mm to 359 mm in steps of 20mm
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The nails shall be placed alternating in height. o 0 ° o °
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Table D69-3: Characteristic capacity
The characteristic load-carrying capacity of onefiler Anchor is calculated as:

For PROFA 108/158/198 (thickness = 3,0 mm)

_ . nx Rla,k
R, =min
63kN/ k.,
For PROFA 159 to PROFA 359 (thickness = 4,0mm)
_ . nx Rla,k
R, =min
94kN/k._,
For PROFA 159 to PROFA 359 (thickness = 3,0mm)
_ . nx Rla,k
R, =min
71N/ K,
For PROFA 159 to PROFA 359 (thickness = 2,0mstéel 1.4529)
_ nx Rla,k
R, =min
565kN /K.
n= number of the nails / connector screws; this mall be used side by side.

Ratx = characteristic lateral capacity of the connentil / bolt M12
Kmoa = load-duration factor



