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LEGAL BASES AND GENERAL CONDITIONS

This European Technical Approval is issued by the Centre Scientifique et Technique du
Batiment in accordance with:

— Council Directive 89/106/EEC of 21 December 1988 on the approximation of laws,
regulations and administrative provisions of Member States relating to construction
products®, modified by the Council Directive 93/68/EEC of 22 July 19937

- Décret n°92-647 du 8 juillet 1992° concernant l'aptitude & l'usage des produits de
construction;

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

— Guideline for European Technical Approval of « Three Dimensional Nailing Plates »
ETAG 015, edition January 2002,

The Centre Scientifique et Technique du Batiment is authorised to check whether the provisions
of this European Technical Approval are met. Checking may take place in the manufacturing
plant (for example concerning the fulfilment of assumptions made in this European Technical
Approval with regard to manufacturing). Nevertheless, the responsibility for the conformity of the
products with the European Technical Approval and for their fitness 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
manufacturer 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This European Technical Approval may be withdrawn by the Centre Scientifique et Technique
du Batiment pursuant to Article 5 (1) of the Council Directive 89/106/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 the
Centre Scientifigue et Technique du Béatiment. 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.

The European Technical Approval is issued by the approval body in its official language. This
version corresponds to the version circulated within EOTA. Translations into other languages
have to be designated as such.

Official Journal of the European Communities n® L 40, 11.2.1989, p. 12
Official Journal of the European Communities n® L 220, 30.8.1993, p. 1
Journal officiel de la République francaise du 14 juillet 1992

Official Journal of the European Communitiesn® L 17, 20.1.1994, p. 34
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SPECIFIC CONDITIONS OF THE EUROPEAN TECHNICAL APPROVAL

Definition of product and intended use

1.1. Definition of product

The BEA joist hangers are three dimensional nailing plates made of galvanized steel grade S
250 GD + 7275 according to EN 10326:2009 with Re = 220 N/mm?2 and Rm = 330 N/mm2. They
are used in order to connect solid-wood or wood based beam on a solid wood, wood-based or
rigid type support in a structure like concrete or steel support.

The commercial references of the products assessed and their geometries are indicated in
Annex 1.

1.2. Intended use

The BEA joist hangers are intended to be used for connections of joists with rectangular cross
sections to their support. The joist may be either of solid sawn or Engineering Wood Product.
This support may be either a solid sawn element, an Engineering Wood Product or rigid support
type concrete or steel part. With regard to moisture behavior of the support and/or joist, the use
is possible in service classes 1 and 2 defined in EN 1995-1-1:2004 for the hangers made out of
Galvanized steel.

They are not intended to be used in areas where they might support seismic actions.
They are supposed to be used with specified fasteners mentioned in Annex 2.
Only the full fastening combinations have been evaluated.

The provisions made in this European Technical Approval are based on an assumed intended
working life of the joists of 50 years. The indications given on the working life cannot be
interpreted as a guarantee given by the producer, but are to be regarded only as a means for
choosing the right products in relation to the expected economically reasonable working life of
the works

Characteristics of product and methods of verification

This ETA covers the range of joist hangers which are represented in Annex 1. The characteristic
load-carrying capacities are based on the characteristic values of the nail connections and the
joist hangers. To obtain design values the capacities have to be divided by different partial
factors for the material properties, the nail connection in addition multiplied with the coefficient
Kmog- According to EN 1990 (Eurocode — Basis of design) paragraph 6.3.5 the design value of
load-carrying capacity may be determined by reducing the characteristic values of the load-
carrying capacity with different partial factors.

Thus, the characteristic values of the load—carrying capacity are determined also for timber
failure (obtaining the embedment strength of nails subjected to shear or the withdrawal capacity
of the most loaded nail, respectively) as well as for steel plate failure. The design value of the
load—carrying capacity is the smaller value of both load—carrying capacities.

Therefore, for timber failure the load duration class and the service class are included. The
different partial factors yy for steel or timber, respectively, are also correctly taken into account.
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2.1 ER 1 Mechanical resistance and stability

See annex 3 for characteristic load-carrying capacities of the joist hangers.

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

The design models allow the use of fasteners described in the table in Annex 2:
Threaded nails (ringed shank nails) in accordance with EN14592

In the formulas in Annex 3 the capacities for threaded nails calculated from the formulas of
Eurocode 5 are used assuming a thick steel plate when calculating the lateral nail load-carrying-
capacity.

No performance has been determined in relation to ductility of a joint under cyclic testing. The
contribution to the performance of structures in seismic zones, therefore, has not been
assessed.

No performance has been determined in relation to the joint’s stiffness properties - to be used
for the analysis of the serviceability limit state.

ER 2 Safety in case of fire

The joist hangers are made of steel which can be rate Al in reaction to fire

No performance determined (NPD) for resistance to fire.
ER 3 Hygiene, health and environment

Based on the declaration of the manufacturer, the joists hangers do not contain harmful or
dangerous substances as defined in the EU database.

In addition to the specific clauses relating to dangerous substances contained in this European
Technical Approval, there may be other requirements applicable to the products falling within its
scope (e.g. transposed European legislation and national laws, regulations and administrative
provisions). In order to meet the provisions of the EU Construction Product Directive, these
requirements need also to be complied with, when and where they apply.

ER 4 Safety in use

Not relevant

ER 5 Protection against noise

Not relevant

ER 6 Energy economy and heat retention

Not relevant

Aspects of durability, serviceability and identification

Serviceability of the joist hangers is understood as their ability to resist loads without
unacceptable deformations.

Evaluation of Conformity and CE marking
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Attestation of conformity system

The system of attestation of conformity 2+ according to Council Directive 89/106/EEC Annex I
laid down by the European Commission provides:

a) tasks for the manufacturer:

1. Initial type testing of the products
2. factory production control

b) tasks for the approved body:
Certification of factory production control on the basis of:

3. initial inspection of factory and of factory production control,
4. continuous surveillance, assessment and approval of factory production control.

Responsabilities

3.2.1.Tasks of the manufacturer, factory production control

Regarding Initial Type Testing of the joist hangers the results of tests carried out in the frame of
European Technical Approval Evaluation may be used unless changes occurred either in the
production line or in the manufacturing unit . In this case, the necessary initial type testing has
to be agreed between the Centre Scientifique et Technique du Batiment (CSTB) and the
approved notified bodies involved.

The manufacturer has a factory production control system in the plant and exercises permanent
internal control of production. All the elements, requirements and provisions adopted by the
manufacturer are documented in a systematic manner in the form of written policies and
procedures. This production control system ensures that the product is in conformity with the
European Technical Approval.

The manufacturer shall only use raw materials supplied with the relevant inspection documents
as laid down in the prescribed test plan®. The incoming components shall be subject to controls
and tests by the manufacturer before acceptance.

The joist hangers have to be submit to the following controls and tests

— Steel properties : elastic and plastic strength, components ;
— Galvanization thickness or grade of the steel

- Geometry

— Main dimensions (width, high and thickness) ;

— Drilled holes (location and diameter);

- Angles

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

— designation of the product, basic material and components;

- type of control or testing;

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

The prescribed test plan has been deposited at the Centre Scientifique et Technique du Batiment and is
only made available to the approved bodies involved in the conformity attestation procedure.
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— result of control and testing and, if appropriate, comparison with requirements;
— signature of person responsible for factory production control.

The records shall be presented to the inspection body during the continuous surveillance. On
request, they shall be presented to the Centre Scientifique et Technique du Batiment.

Details of the extent, nature and frequency of testing and controls to be performed within the
factory production control shall correspond to the prescribed test plan which is part of the
technical documentation of this European Technical Approval.

3.2.2.Tasks of notified bodies

3.2.2.1. Initial inspection of factory and of factory production control

The notified body shall ascertain that, in accordance with the prescribed test plan, the factory
and the factory production control are suitable to ensure continuous and orderly manufacturing
of the joists according to the provisions mentioned in the ETA Guideline as well as in the
present ETA.

3.2.2.2. Continuous surveillance

The notified body shall visit the factory at least twice a year for regular inspection. It has to be
verified that the factory production control and the specified manufacturing process are
performed and maintained according to the manufacturer’'s quality manual, including test of
samples according to the prescribed test plan.

The results of product certification and continuous surveillance shall be made available on
demand by the certification body or inspection body, respectively, to the Centre Scientifique et
Technique du Béatiment. In cases where the provisions of the European Technical Approval and
the prescribed test plan are no longer fulfilled the conformity certificate shall be withdrawn.

3.2.2.3. Certification

3.3.

4.1.

The notified body emits the Control Production certificate(s) of conformity in the plant.
CE-Marking

The CE marking shall be affixed on each joist hangers. The CE-marking shall be accompanied
by the following information:

- identification number of the certification body;

— name or identifying mark of the producer and manufacturing plant;

— the last two digits of the year in which the CE-marking was affixed,;

— number of the EC certificate of conformity;

— number of the European Technical Approval,

— product name according to Annex 1 for the specification of the mechanical properties
according to Annex 2 of this ETA.

Assumptions under which the fitness of the product for the intended use was
favorably assessed

Manufacturing
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The BeA joist hangers are manufactured in the factory in accordance with the provisions of the
European Technical Approval as identified during inspection of the plant by the Centre
Scientifique et Technique du Batiment and the notified body.

Installation

Joist hanger connections

A joist hanger connection is deemed fit for its intended use provided:

Header — support conditions

The header beam shall be restrained against rotation and be free from wane under the
joist hanger.

If the header carries joists only on one side the eccentricity moment from the joists Mec = Rjoist

(bheader/2+€30) shall be considered at the strength

verification of the header.

Risist Reaction force from the joists
bheader Width of header
e; o Distance from the centroid of the nails in the joist to the surface of the header

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

Wood to wood connections

Joist hangers are fastened to wood-based members by nails.

The characteristic capacity of the joist hanger connection is calculated according to the
manufacturer’s technical documentation, dated 15/05/2013.

The joist hanger connection is designed in accordance with Eurocode 5 or an
appropriate national code.

The gap between the end of the joist and the surface, where contact stresses can occur
during loading shall be limited. This means that for joist hangers with outward flaps the
gap between the surface of the end of the joist and that of the header shall be maximum
3 mm.

Joist hangers with inward flaps the gap between the surface of the nail heads in the
inward flaps and the end of the joist shall be maximum 8 mm.

The cross section of the joist at the joist hanger connection shall have sharp edges at
the lower side against the bottom plate, i.e. it shall be without wane.

The cross section of the header shall have a plane surface against the whole joist
hanger.

The width bj of the joist shall correspond to that of the joist hanger. b shall not be smaller
than b-3 mm, where bj is the inner width of the joist hanger.

The depth of the joist shall be so large that the top of the joist is at least 20 mm above
the upper fastener in the joist.

Nails to be used shall have a diameter, which fits the holes of the joist hangers.

Wood to concrete or steel

The above mentioned rules for wood-to-wood connections are applicable also for the
connection between the joist and the joist hanger.
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« The joist hanger shall be in close contact with the concrete or steel over the whole face.
There shall be no intermediate layers in between.

* The gap between the end of the joist and the surface, where contact stresses can occur
during loading shall be limited. This means that the gap between the surface of the end
of the joist and that of the concrete or steel shall be maximum 3 mm.

¢ The bolt shall have a diameter not less than the hole diameter minus 2 mm.

* The bolts shall be placed symmetrically about the vertical symmetry line. There shall
always be bolts in the 2 upper holes.

e The upper bolts shall have washers according to EN ISO 7094.

The joist hangers BeA shall be installed on the basis of a specific structural design for each
installation, using the load-bearing capacities determination method given in Annex 3 of this
ETA, applying the ko4 ratio related to the right service class.

The anchorage of the joist hangers on the support have to be done by the mean of appropriate
nails or screws in the case of solid wood support or wood base support; metallic bonded anchor
under the appropriate CE seal in the case of concrete support.

The Joists hangers shall be installed by appropriately qualified personnel, following an
installation plan and relevant construction details worked out for each individual building project.
The installation plan shall be based on the manufacturers general guide and provisions for
installing the joist hangers BeA.

Responsibility of the manufacturer

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

The minimum data required are:

— Specification for the nails, screws or spits

- Information on the set up procedure, if possible by means of pictures.

- Minimum distance from the edge for the anchorage components( according to EN 1995-1-1
for the nails, screws or spits ;according to the corresponding ETA for the bonded anchors )

- Identification of the manufacturing batch

All data shall be presented in a clear and explicit form.

Recommandations

Recommendations on packaging, transport and storage

The joist hangers have to be protected from humidity during transport ant storage. They must be
protected from deformations.

The manufacturer shall ensure that the information related to these dispositions have been
addressed to those concerned

Recommendations on use
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Before use, it shall be controlled that the joist hangers are not damaged during transport or
storage.

Drilled holes are not allowed in the joist hangers or the modification of their geometry in any
way.

Theoriginal French version issigned by

Le Directeur Technique
C.BALOCHE
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Joist hanger 2 mm thick with inner flanges
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Dimension (mm) Joist hanger BeA Ref.17000910 (example)
High width depth Th. Side width
152 76 80 2.0 47
+/-0,6 +/-0,4 +/-0,6 +/-0,2 +/-0,4
Joist hangers BeA Annex 1

Of the European
Geometry dimensions and Technical Approval
tolerances ETA- 13/1033
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DIMENSIONS (mm) FASTENERS
Joist Header
lenght | High | depth nails number- @ x L Bolts number - @
40 | 140 | 80 |10-4,0x35|12-4,0x35 4% @10
45 | 168 | 80 |12-4,0x35|16-4,0x35 4x@10
51 |135| 80 |10-4,0x40]|12-4,0x40 4x 210
60 | 130 | 80 [10-4,0x50] 12- 4,0 x 50 4x@10
60 | 160 | 80 [12-4,0x50] 16-4,0 x 50 4x210
64 | 128 | 80 |10-4,0x50]| 12-4,0x 50 4x 210
64 | 188 | 80 [12-4,0x50] 16-4,0 x 50 4x210
70 | 125 | 80 |10-4,0x50]| 12-4,0x 50 4x210
70 | 155| 80 [12-4,0x50] 16-4,0 x 50 4x210
72 | 154 | 80 |12-4,0x50] 16-4,0x 50 4x 210
76 | 122 | 80 |10-4,0x50]| 14-4,0x 50 4x@10
76 | 152 | 80 |12-4,0x50] 20- 4,0 x 50 4x210
76 | 182 | 80 |14-4,0x50]| 22-4,0x50 4x 210
80 |120| 80 [10-4,0x50] 14-4,0 x 50 4x@10
80 |150 | 80 |10-4,0x50]| 12-4,0x50 4x 210
80 |180| 80 |14-4,0x50|22-4,0x50 4x@10
80 | 210 | 80 |16-4,0x50] 28-4,0 x 50 4x210
90 |145| 80 |12-4,0x50]| 20-4,0x 50 4x 210
90 |175| 80 |14-4,0x50] 22-4,0 x 50 4x210
90 |205| 80 |16-4,0x50]| 28-4,0x50 4x210
100 | 140 | 80 [12-4,0x50] 20- 4,0 x 50 4x210
100 | 170 | 80 |12-4,0x50] 24- 4,0 x 50 4x 210
100 | 200 | 80 |16-4,0x50] 28-4,0x 50 4x@10
115 | 162 | 80 [12-4,0x50] 24- 4,0 x 50 4x@10
115 | 192 | 80 |18-4,0x50] 32-4,0x 50 4x 210
120 | 160 | 80 [12-4,0x50] 24- 4,0 x 50 4x@10
120 | 190 | 80 |16-4,0x50] 28- 4,0 x 50 4x 210
140 | 180 | 80 |16-4,0x50] 28- 4,0 x 50 4x210
Joist hangers BeA Annex 1
Of the European
Geometry dimensions and Technical Approval
tolerances ETA- 13/1033
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Joist hanger 4 mm thick with outer flanges
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Dimension (mm) Joist hanger BeA Ref.15000344 (example)
High width depth Th. Side width
462 200 110 4.0 60
+/-0,6 +/-0,4 +/-0,6 +/-0,2 +/-0,4
Joist hangers BeA Annex 1

Geometry

dimensions and
tolerances

Of the European
Technical Approval
ETA- 13/1033
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DIMENSIONS (mm) FASTENERS
Joist Header
lenght high depth nails number- @ x L Bolts
number - @

51 135 80 10-4,0x40 | 16-4,0x40 | 4x@ 10

51 164 80 12-4,0x40 | 22-4,0x40 | 4x@10

64 128 80 10-4,0x50 | 16-4,0x50 | 4x@10

64 188 80 12-4,0x50 | 26-4,0x50 | 4x@10

76 122 80 10-4,0x50 | 16-4,0x50 | 4x@10

76 152 80 12-4,0x50 | 22-4,0x50 | 4x@10

76 182 80 16-4,0x50 | 30-4,0x50 | 4x@10

76 212 80 10-4,0x50 | 16-4,0x50 | 4x@10

80 120 80 10-4,0x50 | 16-4,0x50 | 4x@10

80 150 80 10-4,0x50 | 24-4,0x50 | 4x@10

80 180 80 14-4,0x50 | 24-4,0x50 | 4x@10

80 210 80 16-4,0x50 | 30-4,0x50 | 4x@10

82 209 80 16-4,0x50 | 30-4,0x50 | 4x@10

100 140 80 10-4,0x50 | 24-4,0x50 | 4x@10

100 170 80 10-4,0x50 | 24-4,0x50 | 4x@10

100 200 80 16-4,0x50 | 30-4,0x50 | 4x@10

40 190 110 16-4,0x50 | 32-4,0x50 | 4x@12

200 252 110 20-4,0x50 | 32-4,0x50 | 4x@12

40 220 110 20-4,0x50 | 36-4,0x50 | 4x@12

200 282 110 24-4,0x50 | 36-4,0x50 | 4x@12

40 255 110 22-4,0x50 | 44-40x50 | 4x@12

200 317 110 26-4,0x50 | 44-40x50 | 4x@12

40 280 110 26-4,0x50 | 48-4,0x50 | 6x@ 12

200 342 110 30-4,0x50 | 48-4,0x50 | 6x@ 12

40 320 110 28-4,0x50 | 64-4,0x50 | 6x@ 12

200 382 110 34-40x50 | 64-40x50 | 6x@ 12

40 360 110 34-4,0x50 | 64-40x50 | 8x@12

200 422 110 38-4,0x50 | 64-4,0x50 | 8x@12

40 400 110 38-4,0x50 | 72-4,0x50 | 8x@12

200 462 110 40-4,0x50 | 72-4,0x50 | 8x@P12
Joist hangers BeA Annex 1

Of the European
Geometry dimensions and Technical Approval
tolerances ETA- 13/1033
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Truss hanger 45°
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Load carrying capacity determined by testing only :
For C24 classified wood as to EN 338.
Nails as to EN 14592: 4.0 x 40 mm. With a declared f,xx = 6.39 N/mm?
Bolts: Steel grade S235 according to EN 10025-2 @10 mm
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Wood section Load carrying capacity for timber to Load carrying capacity for timber to
HANGER DIMENSIONS ( mm) (width x high mm) timber connection (KN) steel connection
downward downward
towards the towards the
bottom bottom
Width high depth thickness | header joist header joist plate (KN) header joist plate (KN)
100 x 35x 242 2+3
221 95 65,2 1,5 200 125 9+9-4 x 40 | 2+3 -4 x40 11,21 @10 4 x40 12,45
Joist hangers BeA Annex 1

Geometry

dimensions and
tolerances

Of the European
Technical Approval
ETA- 13/1033
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Load carrying capacity determined by testing only :
For C24 classified wood as to EN 338.
Nails as to EN 14592: 4.0 x 50 mm. With a declared f,xx = 6.39 N/mm?

70 3

175 178

17.8

26

Load carrying capacity for timber to timber connection (1

HANGER DIMENSIONS ( mm) Header Angle ridge Rafter rafter, 1 angle ridge) (KN)
dev | Width | high | depth | section fixation Section Fixations Section Fixations downward towards the bottom plate (KN)
440 130 155 60 125x400 | 14+14 -4,0x50 | 100x250 | 2-4,0x50 | 100x250 | 5-4,0x40 27,4
440 158 141 60 125x400 | 14+14 -4,0x50 | 100x 250 | 2-4,0x50 | 100x 250 | 5-4,0x 40 27,4
710 238 236 70 125x 400 | 22+22 -4,0x50 | 100x 250 | 18-4,0x50 | 100 x 250 | 6-4,0 x 40 35,9
710 288 211 70 125x400 | 22+22 -4,0x50 | 100x 250 | 18-4,0x50 | 100x 250 | 6-4,0x40 35,9
Joist hangers BeA Annex 1

Geometry

dimensions and
tolerances

Of the European
Technical Approval
ETA- 13/1033
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Fastener typesand sizes

NAIL diameter

Length Min

Nail type

4.0

35-100

Ringed shank nails according to
EN 14592

Fax,Rk,nail = f1,k X d X tpen

Where:

d Nail diameter in mm

fik Characteristic value of the withdrawal parameter in N/mm?
fir = 20.107°. p, 2(Characteristic axial withdrawal of the nail, N)as to EN1995 — 1 — 1 eq 8.25

tpen Penetration depth of the profiled shank in mm

The capacities for threaded nails calculated from the formulas of Eurocode 5 are used assuming a
thick steel plate when calculating the lateral nail load-carrying-capacity. The load bearing capacities
of the joist hangers has been determined based on the use of connector nails 4,0 x L mm.

The characteristic withdrawal capacity of the nails has to be determined by calculation in accordance
with EN 1995-1-1: 2004, paragraph 8.3.2 (head pull-through is not relevant):

BOLTS diameter

Correspondence Hole
diameter

Bolts type

10.0 or 12.0 mm

Max. 2 mm. larger than the bolt
diameter See specification of
the manufacturer

See specification of the
manufacturer
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Characteristic values of load-carrying capacities

Characteristic capacities of the joist hanger connections with nails only

The downward and the upward directed forces are assumed to act in the middle of the joist.
The lateral force is assumed to

act at a distance es9 above the centre of gravity of the nails in the joist.

Only the full nailing pattern has been evaluated.

Joist hangers fastened with nails

Force downward toward the bottom plate:
( 1
2 2
e rerreon) M Cre e
KHl- Fax,Rk,nail Np. Fv,Rk,nail

|
k nj.Fv,Rklna” + 4\/my-bj'kc90'fc,90,k

Fripown = min

Force upward away from the bottom plate:

1

F . 1 2 1 2
Rk,up = MUn ( ) + ( )
KHZ- Fax,Rk,nail np- Fv,Rk,nail

nj' Fv,Rk,nail

With (see EN 1995-1-1 §8.2.3)

fritid
4'1\/13/,Rk _ 1‘ + Fax,Rk

foxtid| |2+

I 2
Fy rinain = min frxti°d 4

F
2,3 /My,Rk furd + %R"
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Lateral force:

n"Fv Rk,nail

/2 \Je] 0+€] 90\ <F v,Rknail )2

FRk,joist connection —

Friciar = min \ / ax,Rknail
F — F v,Rk,fastener
Rk,header connection — >
2
(Legr) + @)

n; total number of nails in both sides of the joist

nn total number of nails in the side of the header

Fv.rk.nail Characteristic lateral load-carrying capacity of the fasteners in the joist or in the
header indicated by the indices j or h (determined according to EN 1995-1-1 § 8.3.2 eq (8.10))

Faxrk.nail Characteristic axial load-carrying capacity of the fasteners in the joist or in the

header indicated by the indices j or h.
Faxre = 20.107°. py. d. tpen (determined according to EN 1995-1-1 § 8.3.2 eq (8.25 and 8.23))

b; width of the joist hanger, see figure 1.

esqo distance of the lateral force above the centre of gravity of the nails in the joist, see figure
1.

esodistance from the nails in the joist to the surface of the header, see figure 1.

en distance of the lateral force above the centre of gravity of the nails in the header.

e1joist hanger dimension, see Annex 4

ezjoist hanger dimension, see Annex 4

kw1 form factor, see Annex 4

kn,2 form factor, see Annex 4
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F/._i.‘ fup

Header

Nail in joist

Centre of grav.

\/Fz.[:d.u---.vn

Figure 1: Definition of essoand eso

Combined forces
In case of combined forces shall the following inequality be fulfilled:

2 2
( Fy ga > N ( Fz5a > <1
FRd,lat FRd,UP B

Characteristic capacities of the joist hanger type A connections with bolts

For joist hangers type A connected to a wall of concrete, lightweight concrete or to a steel
member the assumptions for the
calculation of the load-carrying capacity of the connection are:
» The transfer of force from the joist to the joist hanger is as for a wood-wood connection, see
clause B.1;
* The bolts shall always be positioned symmetrically about the vertical axis of the joist
hanger;
» Washers according to EN ISO 7094 shall be installed at least under the upper 2 bolt
heads or nuts.

Description of the static model

For a downward directed force toward the bottom plate the static behavior is basically the same
as for a wood-wood connection with nails.

The nails in the joist are subjected to a lateral force, which is equally distributed over all nails in
the joist.

Since the concrete and steel have a larger compressive strength than timber subjected
perpendicular to the grain the rotation point may be assumed positioned at the top of the bottom
plate.

Joist hangers BeA Annex 3
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Washer
According to
ISO 7094

Zmax

Force
Downward, F

Nail force
Contact force

Figure 2: connection with bolt

The forces in the bolts will be partly lateral forces, partly withdrawal forces. The lateral forces are
distributed evenly over all

bolts. The withdrawal forces are on the safe side assumed to be taken by the 2 upper bolts with
washers. The maximum withdrawal force in a upper bolt can be calculated from

F.e]'o

Fax,bolt = (equation 1)

2. Zmax

Where

F downward directed force toward the bottom plate;

eJ,0 eccentricity = distance from the nail column in the joist to the surface of the header;
zmaxmax distance from upper bolt to the bottom plate (rotation point).

The upper 2 bolts are critical. They are subjected to a lateral force and a withdrawal force. The
lateral force is determined
assuming an even distribution of the downward force F.

— F .
Fiat boir = — (equation 2)

Characteristic capacities of a bolted joist hanger connection

The Characteristic capacity of the connection between the joist and the joist hanger may be
calculated from the same assumptions and formulas as for joist hangers nailed to a wooden
header beam.
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The upper 2 bolts are critical. They are subjected to a lateral force calculated from formula
(equation 2).
The withdrawal force in an upper bolt is calculated from (equation 1).

Where

F downward directed force toward the bottom plate

Nwolt total number of bolts in the joist hanger

eJ,0 eccentricity = distance from the nail column in the joist to the surface of the header

Zmax max distance from the upper bolt to the bottom plate (rotation point)

It shall be verified by the design of the bolted connection that the upper bolts have sufficient load-
carrying capacity to carry the combined lateral and axial forces.

From the Characteristic load-carrying-capacity of the bearing resistance between the bolt and the
plate of the joist hanger the following maximum characteristic capacity of the joist hanger
connection can be determined.

Fyearrk, = Npoit- fu-d.t  (equation 3)

where

Nwolt total number of bolts in the 2 flaps

fuk characteristic ultimate tensile strength of the steel
d diameter of the bolt (mm)

t thickness of the steel plate of the joist hanger (mm)

The characteristic load-carrying capacity of the joist hanger connection is the minimum of:

* The capacity determined from the fasteners in the joist;

* The capacity determined from (equation 3) from the embedding strength of the steel plate
against the bolt;

* The capacity controlled by the bolt forces given by equations 1 and 2.
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Form factors kn,1and kn2and dimensions e1, ezand eso

Joist hanger with internal flanges 2 mm thick- full nailling
Form factors kn,1and kx,2 and dimensions es, e2; eso= 30 mm (position of nails line on the joist)

Width High M n [ K 2 e (mm) & (mm)
(mm) (mm)
40 140 10 12 22.7 7.3 600 1800
45 168 12 16 35.4 12.9 819 2622
51 135 10 12 21.3 7.3 535 1037
60 130 10 12 20.0 7.3 476 715
60 160 12 16 325 12.9 705 1410
64 128 10 12 19.4 7.3 454 619
64 188 12 16 42.8 12.9 1161 2111
70 125 10 12 18.6 7.3 422 507
70 155 12 16 30.7 12.9 640 1024
72 154 12 16 30.4 12.9 627 965
76 122 10 14 18.7 9.9 352 440
76 152 12 20 315 20.2 529 945
76 182 14 22 45.6 24.6 801 1575
80 120 10 14 18.2 9.9 337 393
80 150 10 12 30.6 20.2 514 856
80 180 14 22 44.6 24.6 778 1426
80 210 16 28 63.2 40.2 1032 2410
90 145 12 20 28.6 20.2 478 683
90 175 14 22 42.3 24.6 722 1135
90 205 16 28 60.3 40.2 976 1953
100 140 12 20 26.6 20.2 448 560
100 170 12 24 40.6 29.3 663 995
100 200 16 28 57.5 40.2 925 1620
115 162 12 24 36.8 29.3 608 768
115 192 18 32 53.6 55.1 958 1513
120 160 12 24 35.8 29.4 596 716
120 190 16 28 51.8 40.2 838 1174
140 180 16 28 46.4 40.2 771 900
Joist hangers BeA Annex 4
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Joist hanger with external flanges 4 mm thick- full nailling
Form factors kn,1 and k.2 and dimensions e1, e2; es0= 30 or 58 mm (position of nailsline on the joist)
Width High Ny N Kii1 Ki2 e, (mm) &, (mm)
(mm) (mm)
51 135 10 16 23.7 12.9 430 674
51 164 12 22 37.3 24.0 617 1332
64 128 10 16 21.3 12.9 375 469
64 188 12 26 50.5 36.1 856 1605
76 122 10 16 19.3 12.9 336 354
76 152 12 22 31.9 24.6 530 768
76 182 16 30 47.4 36.1 797 1259
76 212 10 16 65.4 48.3 1089 2007
80 120 10 16 18.7 12.9 325 325
80 150 10 24 43.4 194 870 870
80 180 14 24 58.9 21.2 1413 1590
80 210 16 30 64.2 48.3 1067 1868
82 209 16 30 63.6 48.3 1057 1805
100 140 10 24 38.1 19.3 712 570
100 170 10 24 53.5 21.18 1204 1084
100 200 16 30 58.1 48.3 971 1360
40 190 16 32 38.1 28.5 949 3560
200 252 20 32 67.1 28.5 1623 1217
40 220 20 36 47.2 36.2 1150 4890
200 282 24 36 79.4 36.2 1688 1435
40 255 22 44 71.2 54.3 1087 5711
200 317 26 44 110 54.3 1379 1448
40 280 26 48 86.6 64.8 1024 5890
200 342 30 48 129.1 64.8 1307 1137
40 320 28 64 114.6 115.8 1936 15010
200 382 34 64 165.1 115.8 1108 1717
40 360 34 64 146.3 115.8 1348 10450
200 422 38 64 201.2 115.8 823 1207
40 400 38 72 181.9 146.9 1715 15010
200 462 40 72 243 146 981 1717
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