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Translations of this European Technical
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Communication of this European Technical
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Annex(es) referred to above). However, partial
reproduction may be made, with the written
consent of the issuing Technical Assessment
Body. Any partial reproduction has to be identified
as such.
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I SPECIFIC PART OF THE
EUROPEAN TECHNICAL
ASSESSMENT

1 Technical description of product and
intended use

Technical description of the product

This ETA covers the following joist hangers types:
AG703, AG713, BSD, BSDI, BSNN, BSIL, BSIN,
BSS, DJH, ETC, ETC G/D, GBE, GBI, GLE, GLE-
AL, GLI, GLI-AL, GSE, GSE-AL, GSEXL, GSI,
GSI-AL, HGUQ, HGUS, JHA270, JHA450, JHR/L,
MF, SAE, SAE250/38/1.5, SAE590, SAE620,
SAE690, SAEL, SAIl, SAI590, SAI620, SAIL,
SAEX, SAIX, SAMI/4X, SBE, SBE45/168/TF,
SBG/SLE, SDED/G, BSN2P, SHT, THA, THAI.

Simpson Strong-Tie joist hangers type BSD,
BSNN, BSIN, BSS, DJH, ETC, GBE, GBI, GLE,
GLE-AL, GSE, GSE-AL, HGUQ, HGUS, MF, SAE,
SAE590, SAE620, SAE690, SAEL, SAEX, SBE
and SBG/SLE are one-piece non-welded, face-
fixed external flanges joist hangers to be used in
timber-to-timber  connections as well as
connections between a timber joist and a concrete
structure or a steel member.

Simpson Strong-Tie joist hangers type GSEXL
and SAMI/4X are one-piece non-welded, face-
fixed external flanges joist hangers to be used in
connections between a timber joist and a concrete
structure or a steel member.

Simpson Strong-Tie joist hangers type BSI, BSDI,
SAl, SAIL, SAIX, GSI, GSI-AL, GLI, GLI-AL and
BSIL are one-piece non-welded, face-fixed,
internal flanges joist hangers to be used in timber-
to-timber connections.

Simpson Strong-Tie joist hangers type JHR, JHL,
ETCG and ETCD are one-piece non-welded, face-
fixed, both external and internal flanges joist
hangers to be wused in timber-to-timber
connections.

Simpson Strong-Tie joist hangers type BSN2P,
SDED and SDEG are two-pieces non-welded,
face-fixed external flanges joist hanger to be used
in timber to timber connections as well as
connection between a timber and a concrete
structure or a steel member.

Simpson Strong-Tie AG703, AG713, JHA, SHT,
THA and THAI, joist hangers are one-piece, non-
welded, face-fixed or wrapped-over timber-to-

timber joist hangers. They are connected to a
header to support a timber joist with a range of
nails.

The materials for headers and joists can be of solid
timber, glued laminated timber or engineered
timber products such as LVL or I-joist (fitted with
backer blocks if used for the header).

The joist hangers are made from pre-galvanized
steel grade S250GD + Z (min Z275) according to
EN 10346 or pre-galvanized steel with a minimum
characteristic 0.2% vyield stress of 250 MPa, a
minimum ultimate tensile strength of 330 MPa and
a minimum elongation of 19%, with tolerances
according to EN 10143 except if another material
is specified( named ASteel ref
document). Material, dimensions and nails
positions are detailed in Annex D and typical
installations are detailed in Annex B. By default all
the products are made out of this material except
when specified.

All joist hangers can also be produced
from stainless steel number 1.4401, 1.4404,
1.4521, 1.4301 or 1.4509 according to EN 10088-
2 or a stainless steel with a minimum characteristic
0.2% vyield stress of 240 MPa, a minimum 1.0%
yield stress of 270 MPa and a minimum ultimate
tensile strength of 530 MPa( n a me d
the rest of the document). If no name is clearly
specified, product variant made with stainless
steel have generally the same name with a S (as
Stainless) at the end.

Some joist hangers may be produced from steel
grade S235JR according to EN 10025-2 (hamed
nSteel ref 30 in the r
case, an additional coating must be added such as
hot dip galvanizing or painting. Some additional
coatings allow to reach service class 3.

Some joist hangers may be produced from pre-
galvanized steel grade S250GD + Z800 or ZM310
or similar coatings according to EN 0346 (named
NnSteel ref 40 in
been tested to ISO 11997-1 Cyclic Corrosion
Testing in artificial atmosphere.

Regardless of the steel, a colored finish paint can
be applied to the joist hangers.

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

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

The joist hangers can be installed as connections
between wood based members such as:

9 Structural solid timber classified to C14-C40
according to EN 338 / EN 14081,

Glulam classified to GL24-GL36 according to
EN 1194 / EN 14080,

LVL according to EN 14374,

Parallam PSL,

Intrallam LSL,

Duo- and Triobalken,

Layered wood plates,

Kreuzbalken with minimum thickness of 80 mm
I-beams with backer blocks on both sides of the
web in the header and web stiffeners in the joist
1 Plywood according to EN 636

1 Cross Laminated timber according to EN 16351

=8 =4 =4 =8 =8 -8 =9 =

However, the calculation methods are only
allowed for a characteristic wood density of up to
460 kg/m3. Even though the wood based material
may have a larger density, this must not be used
in the formulas for the load-carrying capacities of
the fasteners.

When used on CLT only CSA screws shall be used
with the connectors. The edge distance and
spacing of each CSA screw must be checked
according to the specifications given by the
manufacturer of the timber. If nothing is specified,
edge distance and spacing must be in accordance
to the outer layer of the CLT panels.

Annex C defines the directions of forces and also
states the formulas for the characteristic load-
carrying capacities of the joist hanger connections.
The design of the connections shall be in
accordance with Eurocode 5 or a similar national
Timber Code.

The joist hangers are intended for use for
connections subject to static or quasi static
loading.

The scope of the hangers regarding resistance to
corrosion shall be defined according to national
provisions that apply at the installation site
considering environmental conditions and in
conjunction with the admissible service conditions
according to EN 1995-1-1 and the admissible
corrosivity category as described and defined in
EN ISO 12944-2

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

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

Characteristic Assessment of characteristic

3.1 Mechanical resistance and stability (BWR 1)*)

Joint Strength - Characteristic load-carrying capacity See Annex D

Joint Stiffness See Annex D

Joint ductility
Resistance to seismic actions

Resistance to corrosion and deterioration

No performance assessed

No performance assessed

See section 3.6

3.2 Safety in case of fire (BWR 2)

Reaction to fire The joist hangers are made from steel classified as
Euroclass Al in accordance with EN 13501-1 and
Commission Delegated Regulation 2016/364

Resistance to fire No performance assessed

3.3 General aspects related to the performance
of the product The joist hangers have been assessed as having
satisfactory durability and serviceability when used in
timber structures using the timber species described
in Eurocode 5 and subject to the conditions defined by
service class 1 and 2.

*) See additional information in section 3.9 7 3.12.
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3.4 Methods of verification

Safety principles and partial factors

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 i 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 loadi carrying
capacity are determined also for timber failure Frgn
(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 Frks. The design value of the loadi
carrying capacity is the smaller value of both loadi
carrying capacities.
Fog = min?kmod Cric ; Fris 1|

T 9wH ds i
Therefore, for timber failure the load duration class
and the service class are included. The different
partial factors gu for steel or timber, respectively,
are also correctly taken into account.

3.5 Mechanical resistance and stability
See Annex C for characteristic load-carrying
capacities of the joist hangers.

The characteristic capacities of the joist hangers
are determined by calculation assisted by testing
or only 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 C3:

The characteristic load-carrying capacities of the
products shall be calculated in accordance with the
manufacturer os
given in Annex C4. The design code has been
derived in accordance with ETAG 015 and
Eurocode 5 (2008).

The calculated values should be used for designs
in accordance with Eurocode 5 or a similar national
Timber Code. These values are based on the
assumption that there is a maximum gap of 3 mm

design cod

between the timber members, the members are
laterally restrained and wane is not present in the
timber at the joint.

The hangers shall be used with the fasteners
specified in Annex C3.

Furthermore, the Face mount hangers types BSD,
BSNN, BSIL, BSIN, BSS, DJH, JHR/L, SAE, SAEL,
SAEX, SAIX, SDED/G, GSE, GSE-AL, GSEXL,
MF, SAMI/4X, GLE, GLE-AL, ETC, GBE, SBE,
SBG and SLE can be fastened to a concrete
structure or steel member with 8 to 12 mm diameter
bolts in holes with a diameter up to 2 mm larger
than the bolt.

No performance has been determined in relation to

the jointés
analysis of the serviceability limit state.

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

3.6 Aspects related to the performance of the
product

3.6.1 Corrosion protection in service class 1 and 2.
In accordance with ETAG 015, joist hangers have a
zinc coating weight of min Z275. Steel employed is
S250GD with min Z275 according to EN
10346:20009.

3.6.2 Corrosion protection in service class 3.

In accordance with Eurocode 5, joist hangers are
made from stainless steel number 1.4401, 1.4404,
1.4521, 1.4301 or 1.4509 according to EN 10088-2
or a stainless steel with a minimum characteristic
0.2% yield stress of 240 MPa, a minimum 1.0% yield
stress of 270 MPa and a minimum ultimate tensile
strength of 530 MPa. The nails or screws shall be
produced from stainless steel.

Joist hangers coated with hot dip galvanisation, or
made of S250GD steel with zinc coating ZM310
according to EN 10346:2009, can also be used in
service class 3 according to Eurocode 5.

8.7 GQGenetar agpedtssrelaied towheiuselof tlhaer e

product

Simpson Strong-Tie joist hangers types AG703,
AG713, BSD, BSDI, BSNN, BSIL, BSIN, BSS,
DJH, ETC, ETC G/D, GBE, GBI, GLE, GLE-AL,
GLI, GLI-AL, GSE, GSE-AL, GSEXL, GSI, GSI-AL,
HGUQ, HGUS, JHA270, JHA450, JHR/L, MF,

9
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SAE, SAE250/38/1.5, SAE590, SAE620, SAE690,
SAEL, SAl, SAI590, SAI620, SAIL, SAEX, SAIX,
SAMI/4AX, SBE, SBE45/168/TF, SBG/SLE,
SDED/G, BSN2P, SHT, THA, THAI are
manufactured in accordance with the provisions of
this European Technical Assessment using the
manufacturing processes as identified in the
inspection of the plant by the notified inspection
body and laid down in the technical documentation.

Joist hanger connections

Joist hangers shall be installed on the basis of a
specific structural design for each installation,
using the load-bearing capacities derived from the
formulas and specific factors ku1 and kuz given in
Annex D, applying the appropriate kmoa factor
depending on the relevant service class / duration
of load and the appropriate National partial safety
factor for materials.

The fixing of Joist hangers to the support shall use
the appropriate nails or screws or bolts in case of
solid wood or wood-based support, appropriate CE
marked metal anchors for use in concrete in case
of concrete support. The load bearing capacities
which can be derived from Annex C are given
provided that the fixing device has been
appropriately designed and installed.

Joist 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 instaling SIMPSON
Strong-Tie connections.

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

Header i support conditions

I The header 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 (Dneader/2+€nait) shall be considered at the
strength verification of the header.

Rjoist Reaction force from the joists
Dheader Width of header
€hail Distance from nails in the joist to

the of the header

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

Wood to wood connections

1

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

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

The characteristic capacity of the joist hanger
connection is calculated according to the
manufacturerdés techni

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 shall the
gap between the surface of the end of the joist
and that of the header be maximum 3 mm.
Joist hangers with inward flaps shall the gap
between the surface of the nail heads in the
inward flaps and the end of the joist be
maximum 8 mm.

For joist hanger BSD, BSDI and SBG the width
of the joist shall be at least lpen+2.9d, where lyen
is the length of the nails and d is the diameter
of the nails in the joist, for full nailing and patrtial
nailing without staggering the nails in the joist.
For partial nailing with staggered nails in the
joist the width shall be at least the penetration
length of the nails. For joist hanger with
staggered nails in the joist, the width of the joist
shall be at least the penetration length of the
nails.

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 B; of the joist shall correspond to that
of the joist hanger. B; shall not be smaller than
A-3 mm, where A 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 nail in the joist.

Joist hangers made from stainless steel should
only be fastened with fasteners made from
suitable stainless steel. Zinc-coated joist

10
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hangers shall not be fastened with fasteners of
stainless steel.

Nails or screws to be used shall have a
diameter, which fits the holes of the joist
hangers. Round nails shall have a diameter
which is not smaller than the diameter of the
hole minus 1 mm. Nails with square cross
section shall have a side length not smaller
than the hole diameter minus 1,25 mm.

Straps hangers shall be installed to meet the
following requirements:

1

The hanger is connected to header using the
specified nails in Annex C3. The hanger side
and back flanges may have a slight splay from
nesting within the packing. It is essential to hold
the hanger square to the header before nailing.

Where it is necessary to wrap the straps over
the header, a minimum wrap over of 45 mm is
required for the JHA and THA and 65 mm for
the THAI, AG703 and AG713 to achieve the
minimum nailing specification.

delivery by the suppliers. For steel, the upper
bolts shall have washer @18 mm minimum.

Header is restrained against rotation before
application of full loading.

Wood to concrete or steel

The above mentioned rules for wood-to-wood
connections are applicable also for the connections
between the joist and the joist hanger.

1

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.

For concrete, the bolts shall use washers
recommended with the mechanical anchor

A

For I-joist headers backer blocks of softwood,
OSB or plywood shall be installed (see Annex
B).

The size, material and installation details of the
backer blocks shall be in accordance to the
joist manufactureros

The joist is installed in the hanger ensuring it
is free from wane and, for external flanges
hangers, the gap between the end of joist and
header does not exceed 3 mm.

The specified joist nails are installed. For
instances where double shear nailing is
specified, ensure that the correct nail is
installed into the joist at an angle of 45°. For
the THAI, the specified nail is to be driven
downwards at an angle of 45°, into the joist.

When the supported member is an I-joist it will
be necessary to install web stiffeners to the
end of the joist if the top flange is not laterally
restrained by the hanger side flanges. Refer to
joist manufacturerds
stiffener installation.

11
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4 Assessment and verification of constancy
of performance (hereinafter AVCP) system
applied, with reference to its legal base

4.1 AVCP system

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

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

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

/

7N

/ /
Issued in Cop}fnhagen 0ry2024-05-07 by

al

Thomas Bruun
Managing Director, ETA-Danmark
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ANNEX A
REVISION HISTORY

Modifications and additions to the previous versions of ETA-06/0270

Issue No. Update

1.0 First release

BSD i Modification of the drawing

BSDI i Modification of the drawing

SAE590, SAE620-a and SAE620-b have been added

SDED/G have been added

SDED/G i New formula for downward direction, upward direction and lateral direction

2.0 SBE and SBG i Axial force has been added

SBE i The model of calculation for the SBG is used.

Square washer 30x30x3 has been deleted and replaced by standard washer @18 mm

Al and A joist hanger have been deleted

New model of calculation for concrete application (excepted for SBE and SBG)

Modification of the text about material

BSD/IT Insertion of new blank model in the first two tables

BSD/I'i Maodification of the drawing

SBG i Madification of the minimum width of SBG in both tables

BSD/I'T Modification of the four tables

3.0 SBG i Correction of the value of kn2 and insertion of a line for 38 mm (full nailing)

SBG i Correction of the value of kn,2 and insertion of a line for 38 mm (partial nailing)

BSD/I 7 Modification of the table

BSD/Ii Modification of the table

Update following names: Standard to BSN, | to BSI

Merging ETA-06/0270 with ETA-07/0150 and ETA-07/0043

Add SLE variant of SBG

Correction of the SBG drawing

4.0
Correction of some inversion of letter in the ETA

Addition of stainless steel types

Add SAMI/4X

Add fire resistance for GSE/4 and GLE/4

Add new values for SAE with square twist nails

50 Add HGUQ

Other updates
- Standard correction
- BNS2P
- BSD drawing
- BSN and BSI 440 blank model

Add GBE - GBI

Add TFU

Add SHT

Values on concrete for SAE250/38/1.5

6.0 Update of dimension of SAMI/4X

CSAA5.0x80 for fire performance

Update of ETC502 and ETC485R (download + uplift)

Redesign of Product Annex
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Modifications and additions to the previous versions of ETA-06/0270

Issue No. Update

Add ZM310 for service class 3

Add SSH/SSF screws nail pattern indications, specifications and capacities. Add also tables with
SSH/SSF screws for BSNN, GLE, GSE, GSE-AL, SAE, SAEL and SBE joist hangers.

Remove ARS 4,0x50 values table

Indicate thatthe 3¥part of Eq. 6 [7A dé] is in N

Add BSNN to the header and below Eq.17

Add "nh.err is the number of nails in the first row close to the bending line" below Eq.17
Addntitne number of bolts on belewEq33f | ange on t he
Add fivhen connected to timber, zmax is reduced by 20mmo b el 43w Eq.

A d dFancflorre IS the resistance of the anchors group / bolts group in case of timber to timber
connectiond b eHq.d6w

Addi anchor s/ fordilnkersadtimiaencdnnections via bolts, the centre of rotation is 20 mm
above the bottom plate for Eq.53

BSIN i Add BSIN100/100 modified version and associated data
BSN i Correct heights: for blank 280 mm, height B of 90 mm instead of 140 mm

BSNN i Add blanks 300, 340 and 380 mm new version and associated data

ETC i Correct number of header nails in the table of Fk capacities: for ETC502 (a), 25 mm
7.0 instead of 15 mm and for ETC502 (c), 15 instead of 25 mm

ETCi Add ETC392

GBE i Update GBE parameters

GLE / GLIT Add new blanks and dimensions
Add GLE-AL and GLI-AL joist hangers

GSE i Correct holes joist quantity of GSE900/2,5X and GSE900/4X from 38 to 36

GSI 1 Update dimension Amax of GSI from 140 to 136 and dimension Amin 0f GSI-AL from 135 to
137

SAE, SAEL, SAl and SAIL i Add a mention to partial nailing of posts

SAEL T Correct SAEL width in dimensions table

SAlT Correct width of SAI620-a and SAI620-b, respectively from 90 to 100 and from 101 to 200
mm

SAIX'T Add alternative name SAEX for external flanges joist hangers
SAIX - Add ZM310 to SAEX and SAIX

Add SJH joist hanger

THAI'T Add THAI1200 straps hanger

Add fire resistance for GSE/4 on concrete
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Modifications and additions to the previous versions of ETA-06/0270

Issue No. Update

HGUQ 1 Correct screw type in header to SDS25312 (6,35x89 mm)

GLE and GLI families fire resistance values i Update link to refer to GSE 4 mm.

GSE and GLE fire resistance table i Add GSE and GLE name

GSE section fire T Add Raiz0

SAMI38/2.57 Add SAMI38/2.5

Tables for full nailing i Add note : "For BSDI B<60 mm, only partial nailing possible"

Part Il, Section 17 A d dTheficonnectorscanbeapp | i ed wi th a col oured

GSE/GSI 1 Add capacities of GSE/l 4 mm with SSH

GSE i Correct GSE900AL 2.5 with SSH R1x Rz capacities

Add a sentence that says that for all joist hangers, partial nailing capacities are also valid for joists
on post as soon as the specific nailing pattern shown on ETA page 17 is fullfilled.

SDED/G i Correct the number of holes in joist of SDED/G 440 into "8 + 7"

SLE T Add capacities for SLE+SSH as it is already with BSNN in the ETA

8.0 Delete SQT nails and SSH screws values

ETC502 7 Add ETC502 capacities with SSH12.0x60

Add for n_ef.b also BSNN

Precise Eq 20. and modify Eq 50.

Add Reearkto Eq 40. and Eq 41.

BSDI i Change the limits for SYM nail pattern to 60 mm instead of 70 mm

AG703 71 Update the thickness from 1.2 mm to 1.5 mm

BSNN/SLE i Add performances with SSH10,0x40 screws

Modify Eq 61.

DJH i Add DJH, new secable joist hanger

Add GSE/GLE 4 mm hangers values under fire condition with SSH screws

Add GSE/GLE 4 mm 90 mm wide values under fire condition

Correct various typing errors

SBE320 1 Correct number of SSH (4 instead of 2)

GSE380 - Correct number of SSH (4 instead of 2)

GSE/GLE 4mm i Creation of two separated tables for C24 and GL24h timber in fire condition

Eq 407 add BSNN for nefb

Eq 45 + page 24 1 change dnole t0 dott

Page 251 add BSNN to the sentence about Ryt latk with SBE, SBG and SLE

Add SAEX naming to SAIX

9.0
SAEX/SAIX T Change big hole diameter to 11mm for SSH A4

DJH characteristic values on concrete

In equations table, update equations numbers

Add tables of SSH with pre drilling + New SSH length

Update mechanical anchorages

R4 k. fi tension resistance in fire for GS GL with CSA and SSH

Suppress obsolete products ( BSN/BSI, GSE/2.5, SJH, LUP, MH)
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Modifications and additions to the previous versions of ETA-07/0150

Issue No. Updates

1.0

First release

2.0

GSE780/120 - New loads on concrete

HGUS from UK - kn1 and k2

Calibration factors for GSE and GSI on wood/wood

GSE/GSI - New model for wood/rigid support application (ID151)

kn1 and knz are not given for JHL/R. Situation to be clarified. See project F1044

Add HGUQ product range

Change product type in HGUS table in annex 48 (currently refers to GSE)

Change the identity of type IL from blank to width x height (annex 49)

Add 4.0 nails for HGUS range

Add widths up to 300mm for HGUS48

Add axial resistance of GSE/I timber and concrete

3.0

Change the identity of type IL to BSIL and also from blank to width x height

Add HGUQ product range

Add widths up to 300mm for HGUS48 and add Spec HGUS

Change product type in HGUS table in annex 48 (currently refers to GSE)

Add 4.0 nails for HGUS range

Calibration factors for GSE and GSI| on wood/wood

GSE/GSI - New model for wood/rigid support application (ID151)

Add axial resistance of GSE/I on timber and concrete

Add ranges ETC T ETC G/D 7 GSEXL 1 GLE/GLI

Update following names: IL to BSIL, S to BSS

Modifications and additions to the previous versions of ETA-07/0043

Issue
No.

Updates

1.0

First Release

2.0

EN 1195-1-1:2004 changed to EN 1995-1-1:2004 + A1:2008

JHA & THA minimum wrap over changed from 55mm to 45mm

Figure 1 updated: Table 1 split into two tables: Material reference's updated

Table A3 was table 2. Table updated - model number changed & material reference updated.

Figure A3 updated.

Table A4 was table 3. THAI322 added to table: Material reference updated.

Table A5 was table 4.

Table A6 was table 5. Table updated - additional installation configurations added for JHA270,
JHA450 & THA

Formula reference numbers added

Formula (2) updated; Formula (3) added; Formula (4) updated

Formula (14) updated; Formula (16) added; Formula (18) updated

Figure A2.10.1 was Figure Al

Definition of symbols table updated - Besf and Lest added

Annex 3. Table 3.1 was table 8; Table 3.2 was table 7; Table 3.3 was table 6; Table 3.4 was table
9

Annex 4. Table updated - Leff, Beft, CHor & Kef added to table; Bmin- removed from table.

Annex 5 added.

3.0

Add AG703 & AG713

Merging ETA-06/0270 with ETA-07/0150 and ETA-07/0043
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ANNEX B
TYPICAL INSTALLATIONS

B1 Joist hangers on timber

< 3mm
T I JH- 1
: : i Header Joist i
[ — [ ‘ ‘
| 710 [0} i | 5 o |
i le) Z le) i | |
e} e} | |
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[ L By [
I I
: Header : s
BH

B2 Joist hanger on rigid support

A

JOIST

$ J$; Washer min @18.
/

The washer have to follow the requirement
of the anchor suppliers.

Always used the washer delivered with the
anchor.

Holes for bolts

The bolts shall always be
positionned symmetrically
about the vertical axis of
the joist hanger
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B3 Nail Pattern

Full nail fixing:
General application

o S
) o ol |
[/ ) — i K}

Fill it in all the holes with nails, on the face and the side flanges.

Partial nail fixing:
General application

. OO. .OO @

O e ® O 2

. [ ] [ ] ®

y ® ° o

O O . 5 O e
K L Q & i H

0 On the side flanges : Place one nail out of two on each side flange, starting from the first hole on the top
of the flange.
0 On the face flanges : Place the nails on each face flange, on the vertical line next to the folding.

Partial nailing for connection to column
The distance between the nails in the direction of the fibre shall be at least 20 mm.

o o ®
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© © ©
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) e
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o () ®
() ()
o

For all joist hangers, partial nailing capacities are also valid for joists connected on column as soon as the
specific nailing pattern shown above is fullfilled.
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Fixing with SSH or SSF connector screws:

o o [
i QO D‘

o) o )
& (o’ o

w) ) ()
& 0 o

o o ]
& Q o

O o ®
& (o, O

o o )
®* f | @& ‘©.] H

o 0 ]

On the side flanges : Fill all holes with @4 nails or @5 connector screws.
On the face flanges : Fill with SSH or SSF connector screws in the face flanges all large holes that fulfil the
minimum spacing stated in annex C3.
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B4 Conditions for using I-beam headers

When an I-beam is used as header beam it is a condition for the load-carrying capacity, that 2 backer blocks
are installed, because it prevents a bending failure of the web in the I-beam as explained in the following.
Further, the nails, which normally are nailed in the side of the solid header beam, can instead be nailed into
the backer blocks. Therefore, the sum of the thicknesses of the backer blocks and the web shall at least be
equal to the length of the nails in the header

For both reasons it is important that the backer block supports the underside of the top flange of the header
I-beam and is sufficiently connected to the web of the head I-beam.

The rope effect results in a tensile force F: directed toward the edge of the flange. If there are no backer
blocks installed, there exists a risk for a bending failure by Muep at the neck of the web due to the torsion. With
at backer block installed the torsional moment will be taken by a compression force Fcwe» between the backer
block and the underside of the flange and tensile force in the web.

e

Muweb
Fc,web

Backer block+ Nail

Static model for a vertical force downward. The header beam has been drawn a little away to the right to
show the forces acting. The header is shown with the forces and moment acting on it.

The surface of the backer block shall be flush with the side of the flange and shall fit tight to the underside of
the flange and shall be nailed with sufficient nails to secure, that the backer blocks and the web functions as
one piece of solid timber. It is required that the number of nails in the backer block shall be determined from:

nnail ,backerblcok = 2 ®Iheade|

Where: nneader iS the total number of nails from the joist hanger into the header. If the header has a joist hanger
on each side, the number of nails shall be doubled.

The nails in the backer block shall have a length so their tip will go through the web and at least 20 mm into
the opposite backer block.

The I-beam can be prevented from rotation by several means. For example can the wood based panel
normally nailed to the top flange and the boards typically nailed to the bottom flange prevent the I-beam from
rotating.
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B5 Conditions for using I-beam joists

When an I-beam is used as a joist it is a condition for the load-carrying capacity, that 2 web stiffeners are
nailed to the web of the joist, one on each side.

Web stiffener Nail

Web stiffeners on the joist at the joist hanger. The web stiffener shall fit to the bottom flange and have a width
of 2/3 of the height between the inner sides of the flanges.

The surface of the web stiffeners shall be flush with the side of the flange of the joist and shall fit tight to the
lower flange and shall be nailed with sufficient nails to secure, that the web stiffeners and the web functions
as one piece of solid timber. So, the number of nails in each web stiffener shall be:

n =n

nail ,web- stif joist

Where: njoist is the total number of nails from the joist hanger into the joist.
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B6 DJH typical installation

DJH joist hanger is a divisible hanger. It can be used as is on a 45 mm joist and needs to be splitted manually
into 2 elements (2 half joist hangers) to be installed on joist wider than 46 mm.

Picture below shows, on the left hand side, a joist hanger installed on a 45 mm width joist (1 element), and
on the right hand side, a joist hanger installed on a 80 mm width joist, where the joist hanger has been splitted

into 2 elements.

Top view :

Bottom view :
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ANNEX C
BASIS OF DESIGN

CO Symbols used in the ETA-06/0270

For the
Abolt
a-0.5ac
A
Blank
C

Ceft
Chor

Ci

d

dbott

e
€center,x
SA

€ nail

eHF
fc,90,k
fc, 00,k
Fe

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

Bolt spacing
Lever arm of the effective nails (face-fixed hangers)
Width of the joist hanger (mm)
Blank length of the joist hanger
Hanger seat depth (mm)
Effective Compressed depth (mm)
Horizontal lever arm
Calibration coefficient
Divisor taking the inclination of the tilting force into account
Diameter of the hole for bolt

Eccentricity = distance from the nails in the joist to the surface of the header
Distance of topmost nails in the joist to the centre of nail group in the joist
Distance of the lateral force above the centre of gravity of the nails in the joist
Distance from the nails in the joist to the surface of the header

For the joist hangers: SBE, BSD, BSDI fastened with threaded nails it has been documented by
tests that this eccentricity term can be disregarded.

Distance of the lateral force above the centre of gravity of the nails in the header
Characteristic compression strength perpendicular to the grain of joist or header material (MPa)
Local compressive strength perpendicular to the grain of joist or header material (MPa)

Load contributions from contact pressure at top corner of header beam

Fhanger-Header LOAd transfer from the joist hanger to the header beam per flange (N)

FaoistHanger LOad transfer from the joist to hanger per flange (N)

FLat,nail

Lateral force of the nails per flange (N)

Fhanger,Tension T€Nsile capacity of the lower part of the joist hanger per flange (N)

fu,k

Tensile strength of hanger steel (MPa)

Fvreheader Characteristic lateral load carrying capacity of each of the nails in the header beam (N)

Fv,Rk,joist

h

H
he
lp.H
|p,nail
lp.f

kC,QO

Characteristic lateral load-carrying capacity of each of the nails in the joist member (N)
Height of the joist
Maximum vertical distance between the nails in header
Effective height = distance from upper nail to the bottom plate
Polar moment of inertia of the whole nail group in the header
Polar moment of inertia of the whole nail group in the joist
Polar moment of inertia around the centre of gravity of the nail group in one header flange
Increase factor from EN 1995-1-1 = 2.5

Rope effect efficiency factor
ket = 0.8 if b = 100 mm
for a larger width, ket is linearly decreasing : ke = 17 0.002*b with with in mm



kJef
K1
Kh,2

Ieff
Np
n;
Ny
NH,b

Nefb

NJ et

NH eff
Neff,ax

Nh, side nail
nh, top nail
Nskew nail
ntop flange

Nweb
Rax,k

I:zlat,k

Ruolt,lat k

W*
Ymax

Zmax

1k
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reduction factor

Form factor

Form factor

Top flap width (mm)

Effective compressive width of top flap (mm)

Number of bolts - for BSNN, SBG, SLE and SBE joist hangers, use: Nep

Total number of nails in both sides of the joist

Total number of nails in the side of the header

Number of nails in the header in the first row close to the bending line of the side flange.

Effective number of bolts
= 2,0 with 2 bolts in the SBG, SBE, SLE and BSNN hanger
= 3,2 with 4 bolts in the SBG, SBE, SLE and BSNN hanger

BN

e an.
Effective number of nails in the joist érounddowr%;J 32
¢

SR

Effective number of nails in the header
Number of effective nail per flange (face-fixed hangers)

Number of nails in the side of the header beam per flange

Number of nails in the top of the header beam per flange

Number of skew nails in double shear per flange

Number of nails in the header beam top into the top flange of an I-beam
Number of nails in the header beam side into the web of an I-beam

Characteristic axial load-carrying capacity of the nails in the joist or in the header indicated by the
indices J or H

Characteristic lateral load-carrying capacity of the nails in the joist or in the header indicated by
the indices J or H

Characteristic lateral capacity of the anchor bolt, however, for a thickness till 2,0 mm and an
anchor size of:

- M10 maximum 11,0 kN
- M8 maximum 8,8 kN
For larger thicknesses, the capacity shall be the maximum of:
- 11,0 kN /2,0 mm x thickness for an anchor size of M10 and accordingly
- 8,8 kN / 2,0 mm x thickness for an anchor size of M8
- divergent for type BSNN, SBE, SBG and SLE:
for downward and upward force: Rporatk©O 7, 1 k N
for lateral force: RootatkO 12, 0 k N
- divergent for type SDED/G:
for downward and upward force: RporakO 9, 51 Kk N
- or the characteristic lateral load-carrying capacity of the anchor bolt in the material to which it
is fastened

Critical width (mm)

Steel plate thickness (mm)

Maximum horizontal distance between the nails in header
Maximum distance from a nail to the centre of gravity

Distance from upper bolts to bottom plate or by uplift force the distance from the lower bolt to the
top of joist hanger

Characteristic density of header or joist material (kg/m?3)
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C1 Definition of Force Directions and Eccentricity

It is assumed that the forces acting on the joist hanger connection are the following F1 , F2, Fz and F4, as
shown in the figure below. The forces Fi, F2 and F4 shall act in the middle of the joist hanger. The force Fz is
assumed to act e, r above the centre of gravity of the nails in the joist. It is assumed that the forces are acting
right at the end of the joist.

1V

F3

L Header

eJF
L— Nalil in joist

F——Centre ofgravity

VFl

Figure 1: Definition of F1, F2, Fs, Fa, €jr and €jnai
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A

<——

Fa Header

EHF

Figure 2: Lateral force Fs acts with an eccentricity en in relation to the centre of gravity of the header nails
in one flange - marked by A - in the compressed side.

It is assumed that the header is prevented from rotating. Similar it is assumed that the concrete structure or
the steel member to which the joist hanger is bolted does not rotate.
If the header beam only has installed a joist hanger on one side the eccentricity moment

M, =F, @A, /2+30mm)shall be considered. The same applies when the header has joist hanger
connections on both sides, but with vertical forces which differ more than 20%.

C2 Characteristic Capacity Modification Methods

Capacities expressed as numbers (not formulas) e.g. type SAMI and JHR/L are based on a characteristic
density of 350 kg/m3. For timber or wood based material with a lower density than 350 kg/m?® the load carrying
capacities shall be reduced by the Kgens factor:

Kdens = k(/ 350)2

w h e r&s the characteristic density of the timber.
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C3 Fastener Specification

Fastener types and sizes

NA”‘S Ire_r_\gth Nail type
diameter Min I max
4.0 35-100 Connector nails in accordance with ETA-04/0013
4.2 35-60 Connector nails in accordance with ETA-04/0013
3.1 35 Ring shank nails according to EN 14592
4.0 35-100 Ring shank nails according to EN 14592
3.75 30-32 SST Square twist nails according to EN 14592
3.75 38-75 Round smooth nails according to EN 14592
407 4.5 35-100 Round smooth nails according to EN 14592
S.CREWS I__ength Screw type
diameter Min ¢ max
5.0 35-50 Connector screws in accordance with EDJBA0013
Ya 3% Coach screws according to EN 14592
Ya 2% Coach screws according to EN 14592
10.0 40- 140 Connector screw S&E5HRN accordance witlETA21/0670
12.0 60- 140 Connector screw SE5HRN accordance witlETA21/0670
dI_BOLTS Correqundence Bolts type
iameter Holes diameter
8.0
10.0 Max. 2 mm larger
than the bolt See specification of the manufacturer
12.0 diameter
16.0
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Typical Hanger and Nail Type Combinations

Nails Length . .
Face Mount Hanger Type diameter Min - Max Nailing Bolt possible
ARS* 3.1 35
AG703 ST 375 30 Other -
AG713 ARS* 4.0 50 Other -
BSD, BSDI, BSIN, ARS* 4.0 35-100
AL GS| éSI—AL GLE ST 3.75 30 JHL/JHR, GSE, GSE-
’ ' ' ' SS*** 4.0-45 35 - 100 Full / AL, GLE, GLE-AL,
GLE-AL, GLI, GLI-AL, .
Partial SAE, SAEL, SAEX,
SAE, SAEL, SAl, SAIL, .
SAEX, SAIX, SBE SBE, SBG, SLE:
' ' ' Screw 5.0 35-50 M8-M12
SBG, SLE, SDED/G,
BSN2P, DJH
ARS* 4.0 35-100
ETC, ETCG/D Screw 50 3550 Other M12
Bolts M16 -
GBE, GBI Screws | @10 60-100 | °OMe' M16
GSEXL ARS* 4.0 50 Full M12
SSH** 3.75 75
HGUS, Spec HGUS SSH** 4.0 90 - 100 Full -
ARS* 4.0 60
Screw Y4 (inch) 3 % (inch)
HEURQ Screw | (inch) | 2% (inch) | VI
JHA270, JHA450, THA, ST** 3.75 30 Other -
THAI ARS* 4.0 6071 100 -
ARS* 4.0 3517 100
Screw 5.0 3571 50
SAMI ARS* 4.0 35 Full M10
SHT ARS* 4.0 35 Full -
*ARS: Annular Ring Shank nail
*ST: Square Twist nail
***SS: Smooth Shank nail
Typical Hanger Combinations with SSH/SSF
Face flanges Side flanges
Face Mount Hanger : Length , Length
Type | Diameter Min - Max Type Diameter Min - Max
GSE,GSE-AL, GLE, | ARS* 4 35-100 SSH/SSF 10 40 - 140
GLE-AL, GLI, GLI-AL,
SAE. SAEL, SBE Screw 5 35-100 SSH/SSF 12 60 - 140
* -
BSNN, SLE ARS 4 35-100 SSH/SSF 10 50 - 140
Screw 5 35-100
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The general model is given here after. It shall be used with the relevant specific form factors kn 1 and ku 2 given
in Annexe D for each type of face mount hangers .

The hanger and nail type combinations in the table are typical, but other combinations may also be proven
suitable, subject to following the design model in Annex C4 of this document.

Capacities of combination with SSH/SSF connector screws are directly given in Annex D for each suitable
hanger family.

C4 Design Formula where appropriate

Characteristic capacities of the joist hanger connections with nails or screws only.
F1 and F, are assumed to act in the middle of the joist. The lateral force is assumed to act at an distance e;r
above the centre of gravity of the nails in the joist.

The connection is also allowed for connection to column, where the distance between nails perpendicular to
grain is minimum 20mm.

Two nails patterns are specified. See ANNEX B

For joist hanger BSD, SBG and BSDI the width of the joist shall be at least lpent+2.9d for nails and lpent4d for
CSA screws, where lpen is the penetration length of the nails and d is the diameter of the nails in the joist, for
full nailing and partial nailing without staggering the nails in the joist. For partial nailing with staggered nails
in the joist the width shall be at least the penetration length of the nails.
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The following table summarizes the formulas to be used for the calculation of the various face mount hangers
characteristic load-carrying capacities covered by the present ETA. Where no value is stated, no capacity is
declared by formula. Some capacities are determined by tests only, see Annex D.

Timber to Timber :

: Timber to rigid support Smooth and
Hanger type ULt nalls, ST, SO Bolts, anchor bolts ST3.75x30
nails* and bolts ' '
F1 F Fs F4 F1 F Fs F4 F1 F,
Eq95 &
AG703 Eq78 Eqo6 - - - - - - - -
Eq95 &
AG713 Eq78 Eq96 - - - - - - - -
Eq63 &
BSD Eql Eq5 Eqll & - Eq40 Eq56 Eq64 & - Eql8 | Eql9
== Eq12
Eg65
Eqll &
BSDI Eql Eqg5 Eq12 - - - - - Eql8 Eq19
EQ63 &
BSNN Eql Eq6 Eq13 Eql7 Eq40 Eq57 Eq64 & Eq69 - -
Eg65
Eqll &
BSIN Eql Eqg5 Eq12 Eql7 - - - - Eql8 Eql19
Eqll &
BSIL Eql Eqg5 Eq12 - - - - - Eql8 Eql19
Eqll &
BSS Eql Eq5 Eql2 - Eq40 - - - Eql8 | Eql9
JH v v v v v v v v - -
ET v v - - v - - - - -
ETC G/ID v - - - v - - - - -
Eq24 & EQ27 & EQ35 & Eq54 & Eq61 & Eq72 & ) )
GBE Eq26 Eq28 Egal Eq39 Eq55 Eq62 Eq3l Eq73
Eq24 & EQ27 & EQ35 & Eq54 & EQ61 & Eq72 & ) )
GBI Eq26 Eq28 Eq31 Eq39 Eq55 Eq62 Eq31 Eq73
GLE, GLE-AL Eq2 Eqs8 Bqll& | gq17 Eq46 D EqS9 & qugg Eq69 & . .
Eq68
Eqll &
GLI, GLI-AL Eq2 Eq8 Eq12 Eql7 - - - - - -
Eq56 & Eq66 &
Eq42
e Eql Eq5 e a7 | o2 % | Ews9a | Egé7e Eq70 | Eqi8 | Eq19
q q Eq60 V) Eq68 »
EQ56 & Eq66 &
GSE-AL Eql Eqg5 Egliz& Eql7 qué % Eg59 & Eq67 & Eq70 Eql8 Eq19
9 q Eqe0 Eqes V)
Eqg69 &
GSEXL - - - - Eq46 V) Eq59 Y Eq70 ) Eq70
Eqll &
Sl Eql Eqg5 Eq12 Eql7 - - - - Eql8 Eq19
Eqll &
GSI-AL Eql Eqg5 Eq12 Eql7 - - - - Eql8 Eql19
HGUQ Eql Eq5 Eg;iz& - - ; - ; - -
HGUS Eg3 +v Eq9 - - - - - - - -
Eq95 &
JHA270 Eq78 Eqo6 - - - - - - - -
Eq95 &
JHA450 Eq78 Eq96 - - - - - - - -
JHR/L v v - - - - - - - -
ME Eq4 Eql0 - Eq40 - - - - - -
Eqll & Eq63 &
SAE Eql Eq5 Eql7 Eq40 Eq56 Eq64 & Eq69 Eql8 | Eql9
Eql2 Eq65
SAE250/38/1.5 % v % - v v v - - -
Eqll& Eqg63 &
SAE590,620,690 Eql+v Eg5 Eq12 Eql7 Eq40 Eq56 Eq64 & Eq69 Eq18 Eq19
Eqg65
Eqll& Eqg63 &
SAEL Eql Eqg5 Eql7 Eq40 Eq56 Eq64 & Eq69 Eql8 Eql9
=205 Eql2
Eqg65
Eqll &
SAI Eql Eqg5 Eq12 Eql7 - - - - Eql8 Eql9
SAI590,620 Eql+v Eq5 Eg;iz& Eql7 ; . ; . Eql8 | Eql9
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Eqll &

SAIL Eql Eq5 Eqi2 Eq17 - - - - Eql8 | Eql9
Eqll & EQ63 &
SAEX Eql Eq5 g Eql7 Eq40 Eq56 Eq64 & Eq69
_ gl2
Eg65
Eqll &
SAIX Eql Eqg5 Eq12 Eql7 - - - - - -
SAMI/4X v - - - - - - - - -
Eq63 &
SBE Eql Eg6 Eq13 Eq17 Eq40 Eq56 Eq64 & Eq69 - -
Eq65
SBE45/168/TF v v - - - - - - - -
Eg63 &
SBG/SLE Eql Eq6 Eql3 Eql7 Eq40 Eq57 Eq64 & Eq69 - -
Eq65
SDED/G, BNS2P Eq2 Eq7 Eql6 - Eq4l Eq58 - - - -
SHT v v - - - - - - - -
EQ95 &
THA Eq78 Eq96 - - - - - - - -
Eq95 &
THAI Eq78 Eqo6 - - Eq101 - - - - -

* Smooth nails should be longer than 75 mm

v: Characteristic values given in the product annex
D: These equations can also be used to calculate values for timber to timber application, with bolts

-: No value
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C4.1 Joist hangers on timber
C4.1.1 Threaded nails or connector screws
This clause covers both the use of threaded nails and screws.
C4.1.1.1 F;load direction:

0 For AII Joist Hangers except SDED/G, BSN2P, GLE, GLE-AL, GLI, GLI-AL, HGUS and MF

~

Ry, = minj (n; +2)®CRlath’ Eq 1.

N

1
h1Raxn

—'>_’_’_—"’_>CD
H
N
i R ot o R

-O00O
+
I ‘OO0

a‘ Rlat H .,k

For GSE, GSI, GSE-AL and GSI-AL : c1=0.9
For others: c1 =1

O}&‘Bmc

0 For SDED/G, BSN2P, GLE, GLE-AL, GLI and GLI-AL

e
I
t 1

R« =minjn, CRIat,J,k;

a 1 0 a 1
2 Q +&
@H RIat,H,k 9 (}a(H 1RaxH

|oook
e e N et S dund e
m
i
N

—_—) =) —)

0 For HGUS
e
e
e
Rl,k - mlna( maﬁ(kcgo GcQOk +nJ

[

N
cooococoon
m
o]
w

a 1
$
(?(Hl(:RaxH

OO

é
k;efare given in the following table:
Nail type and dimension Reduction factor Ky et

+

I OO0

Jef (RlatJ k' 2
a 1
T, Ry, 0

Round smooth 3,75 x 75

0,6

Round smooth 4,0 x 90

0,6

ETA annular ring shank 4,0 x
60 according to ETA-04/0013

0,4

0 For MF
e
é

e 1

o

a 1

+

N

1

R:Lk = min24’2cRat,J,k; \/

|oook

é 2
8 a‘ matHk

4
g(Hl maxH k

o e e el e enll el N

-O0O
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C4.1.1.2 F;load direction:

{1 For the most joist hangers excepted for BSNN, SBG, SLE, SBE, SDED/G, BSN2P, GLE/I, GLE/I-
AL, HGUS and MF

& a
| |
1 ) 1 t
Ry = minj C,.n, Rat, 43 Ca- - EE = U Eq 5
| a 1 Q a 1 Q1
1 e - 0+@ 0]
i E?]H Rt = éa(H,ZRax,H k= f,

For GSE, GSI, GSE-AL and GSI-AL:c>,=0.8
For others: co =1

1 For BSNN, SBG, SLE and SBE:

e
I
. " 1
Rk = mln{ Ny R g5 - > Eq 6.
I a 0 a
T x 1 § + e 1
T @H RIat,H,k - g(H,ZRax,H,k
With: 7A—in N
M For SDED/G, BSN2P
e 0
I I
N R f
Ry =minjn; Ry 545 a Eq7
i Jam i
i i
i gh 7
fFor GLE/I and GLE/I-AL
<] a
I i
1o 1 t
R = m'n{ Cs Oy R 5 > ~u Eq 8
I a 1 0 a 1 Q1
i & Q +2 Q1
T \/@H Rat,H,k - (}a(H,ZRax,H,k - ,9
With: c3= 0.9
For HGUS
e a
¢ @
e u
LT .. 1 J
Ry = minén; &, o ARy 54 > > u Eq9
€ & 1 o & 1 au
e e 8 +&——— 8 u
g g?]H Rtk = é‘a(HZ Rk = H

Refer to Eq 3. for values of Kjes
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TFor MF
8

G

e 1
I%x:rnmglzaﬂmx;

Eqg 10.
1

H2 ("Rax,H,k :

; a 1
€ o —
g (i‘a]H (Rat,H,k

ooy,

ooy,
BB
[on il el enl el el el S

C4.1.1.3 Fszload direction:

0 For all joist hangers except BSNN, SBG, SLE, SBE and SDED/G:

The capacity from the nails in the joist
nJ CRat,J,k

- o ~2
a 2 2 ° ~2
g2\er +€5 0 3 48R0 8 Eq 11.

A § (;)a?ax,J,k 9

Rox

The capacity from the nails in the header

Rs’k - - ”Ra:,H,k
\/a 1 eH,F O-l

av’ Eq 12.

a +

(i‘;a]H 2| p,H

Ll
I

2

-o00y,
L] Qo
B
o000y,

p,H

The lateral capacity of the joist hanger is the minor of the capacity of the nails in the joist and the nails in the
header.

0 For BSNN, SBG, SLE and SBE:

Yon, R,
R3,k = nHth"_;/’k :klatRat,H,k
1+ H“H,F Ymax Eq 13.
2l 4
O
Fs O
eH’::———:> O Ymax
& O
&/
@)
@)
O/
nH

lat
3 3
nH eH JF ym ax

a
23 §+ Eq 14.
¢ 23 |

1-O:00

p,fl
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If full nailing of all holes in the header flange is applied a contribution from the nails in the other flange can
be added to the value of the above formula. This term is:

Rox =2, Ry 5k Eq 15.

0 For SDED/G, BSN2P

The capacity of the SDED/G is given by the formula:

22

R, =%° (nH 3 Rynx T3 RMH’K)3 33 1033 Blank +163683 0,65 Eq 16.

O 89.)0

C4.1.1.4 F4load direction:

In some cases, a solicitation of the joist can be applied in the F4 direction. We can estimate the resistant
capacity of the joist hanger by Rax.

0 For BSNN, BSIN, SAE, SAEX, SAIX, SAl, SBE, SBG, SLE, GSE, GSE-AL, GSI, GSI-AL, GLE,
GLE-AL, GLI and GLI-AL

. “nJ, f‘f3 R ,J,k3 C4
Rk = mmlP ) 3 ) Eq 17.
r]H,eff Rax,H
[

For BSNN, BSIN, SAE, SAIX, SAl, SBE, SBG, SLE, GLE and GLI c4=0.85
For others: ca =1
NHerf the number of nails in the first row close to the bending line

C4.1.2 Square twist nails or smooth round nails

C4.1.2.1 F; Load direction:
R.Lk = mln{n.],ef,l CRat,J,k;nH CRat,H,k} Eq 18.

Where the following symbols, which have not been defined Annex CO are:
Nnyefr,1 the effective number of nails in the side of the joist

C4.1.2.2 F, Load direction:
Ry = mln{nJ,ef,Z (Rat,J,k; Ny CRat,H,k} Eq 19.

Where the following symbols, which have not been defined in Annex CO are:
Nyef,2 the effective number of nails in the side of the joist

C4.1.3 Bolts

C4.1.3.1 F;load direction:
0 F®GBE and GBI (with bolts in sides and flanges)
Fik = Fcre+ g3 nj? Fokj Eq 20.
With:
Fcrk refer to Eq 50. for definition
gthe eccentricity factor, as given in Annex D
n; the number of bolts in the joist
Fov.kj the lateral capacity of one bolt of the joist (according to EN 1995-1-1)

Fiotjbeark = 23 N3 g2 Foearjk Eq 21.

With:
Foearjk the bearing resistance of the steel around the bolt in the joist
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Frk = 23 Kon® Nu® Fokh Eq 22.

With:

kv.n the calibration factor

n» the number of bolts in the header

Fov.nthe lateral capacity of one bolt on the header. (according to EN 1995-1-1)

Fiothbeark = 23 Np 3 Fpearhk Eq 23.

With:
Foearnk the bearing resistance of the steel around the bolt in the header i see Eq 45.

The download capacity is defined as the minimum of this four failure mode:

Rix = mm( I:j.k , Fhk , Froth.beark , Ftot.j.bear.k) Eq 24.
0 FG®GBE and GBI (with wood screws in sides and bolts in flanges)
Fj.screw.k = Fcook+23 & 3 Ns.j 3 Fscrew.k.j Eq 25.
With:

o the eccentricity factor for screws
ns;j the number of screws in the joist
Fscrew.kj the lateral capacity of one screw in the joist (according to EN 1995-1-1)

R .k.scr = min ( Fj.screw.k , Fhk , Froth.beark , 23 ns.j3 Fbear.sc.k) Eq 26.
With:
Foearsck the bearing resistance of the steel around the screws on the joist
For Fhk and Fuohpeark S € dor BBE and GBI (with bolts in sides and flanges)o

C4.1.3.2 F;load direction:
fFor GBE and GBI (with bolts in sides and flanges)
The uplift capacity is defined as the minimum of this four failure mode:
R2x = min (g3 N3 Fokj, Fhk, Frothbeark Ftot.j.bear.k) Eq 27.

0 FG®GBE and GBI (with wood screws in sides and bolts in flanges)
R2.k.scr = min (2 3 63 Nsj® Fscrewkj s Fnk, Frothbeark , 23 Nsj3 Fbear.sc.k) Eq 28.

C4.1.3.3 F3load direction:
fFor GBE and GBI (with bolts in sides and flanges)

Capacity of the steel around the load application point:

Fareana=23 my 3 a/ e Eq 29.
With:
my the moment capacity of the steel
a the distance found by test
e the distance between the header and the bolt in the joist

Fareaz =23 a2 C3 Fg Eq 30.
With:
C the contact length (=depth of the joist hanger) between the timber and the joist hangers
Feo the compressive capacity of the timber joist

The lateral capacity is defined as :

R3k= Farean + FareaB Eq 31.
0 F®GBE and GBI (with wood screws in sides and bolts in flanges)
Same as bolted connection.
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C4.1.3.4 Fsload direction:
For GBE and GBI (with bolts in sides and flanges)
Fiatk = nj3 Fplakj Eq 32.
With:
n; the number of bolts in the joist
Fo.atkj the lateral capacity of the bolt on the joist

Fh.axk = 23 M3 Faxhk Eq 33.
With:
nn the number of bolts on each flange of the header
Faxnkthe axial capacity of the bolt on the header

Fraxit = 23 Mp/(dos-dn/2) Eq 34.

With:

Ms the moment capacity of the flange of the joist hangers

dvs the distance between the side of the joist hanger and the bolt in the header
dn the diameter of the bolt used on the header

Axial capacity is defined as the minimum of the three previous failure mode
Rax = min (Fjjatk, Fraxk , Fraxf) Eq 35.

0 FG®GBE and GBI (with wood screws in sides and bolts in flanges)

Fiaxk = 23 Nsj® Fscrewk; Eq 36.
Fhaxk = 23 nn® Faxhk Eq 37.
Fraxsi = 23 Mu/(dosn-dn/2) Eq 38.

Axial capacity is defined as the minimum of the three previous failure mode
Rax = min (Fjjatk, Fraxk , Frax) Eq 39.
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C4.2 Joist hangers on Rigid support
C4.2.1 General requirement

For joist hangers 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.

The bolts shall always be positioned symmetrically about the vertical axis of the joist hanger.

For concrete, the bolts shall use washers recommended with the mechanical anchor delivery by the
suppliers. Check it is a CE marked product with an ETA.

1 For bolted application, washer O@18 mm shall be installed under the upper bolt heads or nuts.

C4.2.2 Characteristic capacities of a bolted joist hanger connection

Washer of the
anchors @18 mm

C4.2.2.1 F1 load direction

For a F1 load the formulas for the characteristic load-carrying capacity of the joist hanger connection are:
1 For all joist hangers except SDED/G, BSN2P, GSE, GSE-AL, GLE and GSEXL
Y

oo O QEEq C Y qad ¥ atYe ard Voo Eq 40.

For type BSNN, SBE, SBG and SLE, no = Netb

1 For SDED/G and BSN2P
Yo G QRGN gl t Ve aid Voo for SDEDIG Eq 41.

1 For GSE and GSE-AL with a blank model from 300 to 500
Rk = m|n[053 (nj + 2)3 Rat.j ks Rlear,kJ Eq 42.
For GSE and GSE-AL with a blank model from 300 to 500, cs = 0.9
It must be checked that the combination of lateral and axial forces in the anchor bolt can be carried by these

forces.
The maximum withdrawal force in a upper bolt can be calculated as follows :

F @
I:ax,bolt = ﬁ

When connected to timber, zmax is reduced by 20 mm.

Eq 43.
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The upper two bolts are subjected to a combination of lateral and withdrawal forces. The lateral force is
determined assuming an even distribution of the downward force F:

_FE
Fiat pot = %bolt Eq 44.

This case is for face mount hangers connected to a wall of concrete or to a steel member.

The bolts shall be positioned symmetrically about the vertical axis of the Face mount hanger.

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

The rotation point can be assumed to be positioned at the top of the bottom plate.

The forces in the bolts are partly lateral forces, partly withdrawal forces.

The lateral forces are distributed evenly over all bolts.

The withdrawal forces are assumed to be taken by the 2 upper bolts with washers (30 x 30 x 3)

¢ O¢ O«

O¢ O¢ O¢ O«

The bearing resistance between the bolt and the plate of the face mount hanger is given by the following
equation :
Y R & 27°Q;zQ 2o Eq 45.

1 For GSEXL, GSE and GSE-AL with blank model from 540 to 1020, GLE and GLE-AL

In order to calculate value of GSE and GSEXL on concrete we compared 4 failure modes and take the most
disadvantageous one.

FiLre= min(Fv.StT.Rk Fbear.@ Eq 46.

Where:

Fvsrre IS the resistance of the connection joist to joist hanger according to Eq 49.

Freark IS the resistance of the bearing capacities anchors/bolts to joist hangers flange to header
according to Eq 45.

Combination of lateral and axial capacities of the anchor has to be checked with calculation according to Eq
53 and Eq 54.

In case of a connection with bolts to a timber header, lateral and axial bolts capacities have to be checked
according to EN1995-1.

To find the design value, kmod and om must be applied on Firk even if the failure is due to a steel failure.
Indeed, it will always be on the safe side.
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Failure mode: Steel to timber connection

The support reaction of the joist causes lateral loading of the fasteners in the joist connection and
compression perpendicular to the grain in the contact area between bottom plate and joist. By taking into
account the contribution of the bottom plate and the plastic behaviour of the fasteners, the characteristic steel-
to-timber load capacity is:

Fsmrc =Ny ¢v,f Rkt Fore Eq 47.

Where:

Fvirk is the characteristic load-carrying capacity of the fasteners in the joist

Fcr« is the load-carrying capacity of the bottom plate taking into account the compression of the timber
perpendicular to the grain and expressed as follows:

Fere= C Xmy 3 feook® 23 Keoo Eq 48.

Where:

Xmy=Min ( ¥yxx, A/ 2)

C = depth of joist hanger
keoo = 1.75 for GL

ke.90 = 1.5 for solid wood

For joist hanger with a thickness of 2.5mmy 2% = 27 mm
Forjoist hanger with a thickness of 4.0mmuyy X = 43 mm

For GLE-AL with width > 200 mm, the width considered in the calculation is limited to 200 mm.

Failure mode: Steel plate

Depending on the thickness of the steel plate, the characteristic load capacity Fysprk Of the bolt-to-steel
connection is designed according to EN 1993-1-8 (83 table 3.4) for the 4 mm hanger and EN 1993-1-3 (88.3
table 8.4) for the 2.5 mm hanger with the following modifications:

The tensile strength Fanetrk Of the area Ane: is calculated assuming a contribution of an effective width which

is the actual width + 60 mm for each side of the hanger. According to Eurocode 3, the total effective area is
then:

A1etef = 2Q282 - dO + 60) c"Dcor Eq 49,

Then, the load bearing capacity of the joist hanger is then:
l:v, Rk — mln{Fv,StT,Rk; Fv,sp,Rk} Eq 50.

This failure mode has been evaluated but is not relevant in all case. It can be disreagarded.

Failure mode: Anchor failure

The last failure mode is the failure of anchors/bolts in shear. For this failure mode, it must be checked that
the group of anchors/bolts can resist to the load. To check the group anchor, the ETAG001 Annex C must be
used.

The forces in the anchors/bolts will be partly lateral forces, partly withdrawal forces. The lateral forces are
distributed equally over all anchors:
_ l:v,Ed

I:anchorla’[ Rk — EC] 51.
n,

Where:
Fveq is downward directed force toward the bottom plate
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The centre of rotation is assumed at the bottom plate of the joist hanger. For timber to timber connections via
bolts, the centre of rotation is 20 mm above the bottom plate.

Withdrawal forces are on the safe side assumed to be taken by the 2 upper anchors with washers. The
maximum withdrawal force in an upper anchor can be calculated from:

F e @
I:anchor,ax,Rk = Z%Zax Eq 52.
{1 For GBE and GBI (with bolts in sides and flanges)
Fhanchk = 23 Kon3 Nnd Fiatanchd Eq 53.
With:
Fiatanch.d the lateral capacity of the anchor
Rik = min(Fj.k, Fh.anchk , Froth.beark , Ftot.j.bear.k) Eq 54.
For the definition of the different value, see s
flanges) o
T For GBE and GBI (with wood screws in sides and bolts in flanges)
Ri.ksc = mln( Fjscrewk , Fhanchk , Frothbeark , 23 Ns Fbear.sc.k) Eq 55.

C4.2.2.2 F, Load direction

For an F, Load direction, the formula for the characteristic load-carrying capacity of the joist hanger
connection is:

91 For all the joist hangers excepted BSNN, SDED/G, BSN2P, SBE, SBG and SLE and GSE
(Blank>500), GSE-AL (Blank>500), GLE, GLE-AL and GSEXL

Rz,k = min[nj s Rat,j,k; I‘103 R)olt,lat,kJ Hee

1 For BSNN, SBG, SBE and SLE
The minimum of following formulas (Eq 59 + Eq 60)
If there is no reinforcing for splittering, the following formula is applied:

Eq 57.

The result of this calculation is in N.

Y For SDED/G and BSN2P:

R, = min{nJ CRat.J,k; nef,bR;oIt,lat,k} =q 58,

1 For GSE (Blank>500), GSE-AL (Blank>500), GLE, GLE-AL and GSEXL

Yr, | ET6 80 F N6 & 80,7 N6 & 80y NO Eq 59.
c6=0.8

1 For connection with 2 bolts for all joist hangers:

1
R = > 3 Rat nail

o 2 3
alaq ay €5 nail 3 Centerx 8 Eq 60.

%888| 0

The force in the anchor bolts are calculated analogous from formula (Eq 27) and (Eq 28).

p, nail

ee
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fFor GBE and GBI (with bolts in sides and flanges)

Rk = min(g® n; 3 Fokj, Fhanchk , Frothbeark , Frotjbeark)
Eq 61.
T For GBE and GBI (with wood screws in sides and bolts in flanges)
Ra2k.sc = mln(2 3 &3 Nsj? Fscrewki, Fhanchk , Froth.beark, 23 Ns ;3 Fbear.sc.k) Eq 62.

C4.2.2.3 Fs load direction

Different formulas are used for joist hangers with 2 or 4 anchor bolts into the supporting structure of for
example concrete or steel.

9 For all Joist hangers with 2 bolts except GSE, GSE-AL, GLE, GLE-AL and GSEXL

Centre line of bolts

The minimum value of the following formulas and also formula [Eq.11] for the characteristic lateral load-
carrying capacity of the joist hanger connection applies to a joist hanger with 2 bolts.

For small eccentricities en r:

hY

2I:ebltltk 4letltk I:etfltltk 26%’ eHF Q 2
puiti [Ttk g otk n2ode HEQ +1/RE

R?’ _ I:gx,\],k R:X,J,k R-lx,J,k gﬁRat,J,k -

- > Eq 63.

ce o

For larger eccentricities en e:

l/ZAnJ Rat J .k
S Eq 64.
& r q

where the symbols previously not defined are:

€HF is the eccentricity of the lateral force in relation to the centre of the bolts in
each flange. It shall be taken as the numerical value of the eccentricity

Ruoitjatk See page 24
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9 For all Joist hangers with 4 bolts except GSE, GSE-AL, GLE, GLE-AL and GSEXL

ah “/2 abuulz
F € HF
Apolt
© (6 o [0} © ©
°H e | oA e Centre linie of bolts

VYo

For a lateral force the formula for the characteristic load-carrying capacity of the joist hanger connection
with 4 @10 mm bolts is:

a'bolt I:ebolt lat k
Ry = * Ry, Eq 65.
eH F % olt % o q

where the symbols are defined in the previous text, also the limitation on the characteristic lateral capacity
of a 10 mm bolt.

1 For GSE, GSE-AL and GLE, GLE-AL with 2 bolts

Provided the joist is prevented from rotation around its own axis, i.e. the force is acting right at the anchor
bolts with ey r = 0 mm the characteristic lateral load-carrying capacity of the joist hanger connection with 2
@12 mm bolts is:

Rsx = Rooltlatk Eq 66.

Where Ruoitjatk iS the resistance of one anchor in shear
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nire lne of kolts

 For GSE, GSE-AL, GLE, GLE-AL and GSEXL with 4 bolts:

Provided the force is acting between the anchors bolts the characteristic lateral load-carrying capacity of the
joist hanger connection with 4 @12 mm bolts is:

— abolt
Ry =—2 — Rt Eq 67.
“ eH,F+%abO|t e q

Where:
anolt IS the distance between the two extreme bolts
ewn,r is the distance between application load and the centre line of the bolts

i For GSE, GSE-AL, GLE, GLE-AL and GSEXL with 6 and 8 bolts:

Certre Ine of holts

< o o] o Lo} o Q o] @O 0 o] o Lo} o Lo} o]

o o o o o o o o0 o|o o o o o o 0o o o0

c oo <o o o o o o <o o oo o 0o o o o o o @
o o o o o 0o o o 4 o O O o o 0o o o o o

Provided the force is acting between the outer anchor bolts and the force is acting en,r from the middle anchor
bolt the characteristic lateral load-carrying capacity of the joist hanger connection with 6 12 mm bolts is:

Roolt,lat,k Rs — / Rbolt,lat,k

R, = (6 bolts) =
‘ }é"'eH,F/abon 1/4 ‘+eH,F/abolt

( 8 bolts) Eq 68.

fFor GBE and GBI (with bolts in sides and flanges)
Same as AF3 I|Fooard QB E eacntdi oBIlI (with bolts in sides

1 For GBE and GBI (with wood screws in sides and bolts in flanges)
Same as AF3 |Fooard GIB E eacntdi oGB I (with bolts in sides
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C4.2.2.4F,load direction

In some cases, a solicitation of the joist can be applied in the F4 direction. We can estimate the resistant
capacity of the joist hanger by Rax.

0 For BSNN, SAE, SAEX, SBE, SBG, SLE and GLE (2.5 mm thick)

_ . \énJ 3 I%at,\],k
R, =minj Eq 69.
' {253, kN

For the type BSNN, SBE and SBG and SLE: nj = ny et

0 G S BEnm(tlick), GSE-AL (4 mm thick), GLE (4 mm thick), GLE-AL (4 mm thick) and GSEXL

_én,3
R,, =minj Rat Eq 70.
' {6.5% n,% c, kN

c7=0.8

It must be checked that the external diameter of the washer is at least twice the diameter of the anchor or the
bolt.

fFor GBE and GBI (with bolts in sides and flanges)
Fhanchaxk = 23 Np3 Faxanchd Eq 71.

With:
Fax.anch.d the axial capacity of the anchor

Rax = min(Fjatk , Fnhanch.axk , Fraxf) Eq 72.

1 For GBE and GBI (with wood screws in sides and bolts in flanges)
Raxk.sc = mln(2 3 Ns j 3 Fscrew.axj Fh.anch.axk Fk.ax.fl) Eq 73.
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C4.3 Load combination

For a combination of forces in the vertical direction and in the lateral direction the following inequalities shall
be fulfilled.

C4.3.17 Fiload direction and Fz load direction

2 Eq 74.

o 2 9 2
aF,, Q0 aF,,0
&290 +239 ¢10 Eq 75.
&r 0 0
Q d = g d =

° ~2 o 2 o ~2

aF ,0 ar,,0 &F,,0

&g +e3g +2%90 ¢10 Eq 76.
0 0O R O

g d = g d = g ,d =

¢1,0 Eq 77.

Factors kn,1,kn2,nser1 and nyer2 Will be detailed in Annex D for each reference.

Effective number of nails njer1 and nyer2 for joist hangers nailed with smooth round nails or square
twist nails

The effective number of nails nyer1 and nyer2 shall be used for calculation of the load-carrying capacity of a
wood-wood connection with smooth round nails or square twist nails subjected to a downward force towards
the bottom plate, respectively an upward force away from the bottom plate.

C4.4 Straps hanger on timber

C4.4.1 Basis of Design

The design method detailed below for the JHA, THA, THAI, AG703 and AG713 joist hangers has been
validated by calculation assisted by testing method as defined in ETAG 015 and substantiated by BM TRADA
Certification as part of the ETA assessment process.

The hanger characteristics needed to apply this method can be found in Annex D.

The designation of symbol is in Annex CO.

C4.4.2 Nail Capacities

The nail capacities are given in Annex C3 and have been validated against hanger test data.

They have had an efficiency factor applied as part of the design method validation and are only for use in
conjunction with this ETA and the hangers listed in it.
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C4.4.3 Hanger Characteristics
Hanger characteristics are given in Annex C4.

For hanger models not included in Annex C4, but within the scope of the ETA, reference should be made to
the ETA holder for further information regarding the hanger characteristics.

C4.4.4 F1 load direction

The load is transferred from the supported member (joist) to the supporting member (header) by:

1) Load transfer from the supported member to the hanger
2) Tension in the lower part of the hanger
3) Load transfer from the hanger to the supporting member.

Therefore, the capacity of the system is the minimum of the above three mechanisms:

? FJoist— Hanger

-1
Rl.k = Mlnl I:HangerTension Eq 78-
bR

HangerHeader

C4.4.5 Load Transfer from Joist to Hanger (FJoist-Hanger)

The force between joist and hanger per flange (Fjoist_Hanger) is:
Co 2 A3 f g1
I:Joist— Hanger = . = Eq 79.
2
Where from Eurocode 5
fc,90,k* = kc,90, joist 3 fc,90, joist (ke,90,0ist = 1.5) Eq 80.

When joists are installed with 75 mm long skewed nails, a contribution from these nails can be added to
F to give:

Joist-Hanger
3 F

Ceff 3 A3 fcvgoy* + n V,RK, joist Eq 81

F — skewnail
Joist Hanger — 2 3

C4.4.6 Characteristic tensile capacity of the lower part of the joist hanger (FHanger,Tension)

The tensile capacity per flange FHanger' Tension 1S
S3t 3 f,,
I:Hanger,Tension = % Eq 82.

When joists are installed with 75mm long skewed nails, a contribution from the skewed nails can be added to
to give.

Hanger, Tension

3 FV,RK,jOiSt Eq 83

3 3
F - S tp fU,k + r‘Iskewnail
HangerTension — d 3
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F shall be reduced by 25% if the joist hanger is installed in an under slung installation.

Hanger, Tension

C4.4.7 Load transfer from the hanger to the header i Face Fix Installation

When face-fixed, the force between header and hanger per flange is:

F _ M :e-FLat, nail 0
Hanger -Header — |n|' F u Eq 84.
i Tax nail gy

The vertical load is shared between the total numbers of nails per flange:

Fiat, nail =M, side nail ° Fy Rk header Eq 85.

The axial force per flange in the nalils is:

Farail = FaxRkheader * (8-0.58¢) % Neg o Eq 86.
nal
e

When joists are installed with 75mm long skewed nails, a contribution from the skewed nails can be added,
hence Fhanger-+eader bECOMES:

3 I:v,RK,joist Eq 87.

- €F o nait U Nkewnail
Frieader - Hanger ~— Mm[ u + 3
1 ' Ax,nail y

Smooth nails (round or square) shall fulfil the following criterion:

a Fm O a F,.., 0
a?‘:a Lat, nail 8¢ 1 and a:% Ax, nail 8¢ 1 Eq 88
Q v,Rk header = g ax, Rk header =

Ring shank nails shall fulfil the following criterion:

2, 2

aF, . 06 aF,. 0
e Lat, nail 0 +&& Ax, nail 0 ¢l E 89
& 0 & 0 q o9
g v,Rk header =+ g ax Rk header =+

C4.4.8 Load transfer from the hanger to the header 7 Wrap over Installation

When wrapped-over, the force between header and hanger per flange is:

Fianger -Header = Kef F +Fr)+nh,sidenail ® R, Ri header Eq 90.

Where
foo3f gue 3131
Fc — tp\/ uk c,90k eff Eq 91
3
F 3F 12t Eq 92
= Ny 10p nail Rkheader —ma ~ q 92.
r op nal V. eaaer 63 Chor

From Eurocode 5

1:(:,90,* = I<c,90,header 8 1:c,QO,header (Kc,90header = 1.0) Eq 93.

For instance where 75mm joist nails are used, a contribution from the skewed nails can be added, hence,
Fhanger-Header becomes:

Nskewnail 3 Fv RK, joi
— ,RK, joist
l:Hr;\nger-Header - kef (Fc + Fr)+ nh,sidenail 3 I:\/, Rk header + 3 Eq 94
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C4.4.9 F2 load direction

For uplift force, the load is transferred from the joist into the hanger by the nails in the side of the joist.

For skew nails with a length of 75 mm or greater, the load may also be transferred directly from the joist into
the header.

For instances where nails with a length of 30 to 38 mm are inserted perpendicular to the joist the uplift capacity
is:

Fx =063 n;3 F e oist Eq 95.

When nails with a length of 75 mm are inserted skew to the joist the uplift capacity is:

n 3 F .
Fz,k - skewnalil LatRK,Joist Eq 96.

3

Where:

Fiet R J0ist is the characteristic lateral capacity of the nails in the joist

C4.4.10 I-beam as headers

If an I-beam is used as a header, a backer block must be installed between the joist hanger and the web.
The backer shall fulfill the following criteria:

The block shall fit tight to the underside of the top flange (Annex B4)

The surface of the block shall be flush with the side of the flange

The nails in the backer block shall be of sufficient length so that they go through the web and clinched.
It is required that the number of nails in the backer block shall be determined from:

= =4 =4 =4

nnajl,bac ker = 2(hweb 3 2r.'top flange )

C4.5 Straps hangers on rigid support

C4.5.1 Basis of Design

The design method detailed below for the THAI1200 joist hangers has been validated by calculation assisted
by testing method as defined in ETAG 015.

The hanger characteristics needed to apply this method can be found in Annex D.

The designation of symbol is in Annex CO.

C4.5.2 Nail Capacities

The nail capacities are given in Annex C3 and have been validated against hanger test data.

They have had an efficiency factor applied as part of the design method validation and are only for use in
conjunction with this ETA and the hangers listed in it.

C4.5.3 Hanger Characteristics

Hanger characteristics are given in Annex C4.
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C4.5.4 F1 load direction i Face fix installation

The load is transferred from the supported member (joist) to the supporting member (header) by:

1) Load transfer from the supported member to the hanger
2) Tension in the lower part of the hanger
3) Load transfer from the hanger to the supporting member.

Therefore, the capacity of the system is the minimum of the above three mechanisms:

Eq 97.

T

Joist- Hanger

R, =Min

oL

HangerTension

~

‘I

A
z

T

HangerHeader

With:

Fiois-nanger Calculated from Eq83.

Fhanger-Tension Calculated from Eq86.

Franger-Header Checked by the user by checking that the anchor bolts can carry the combination of axial and
lateral forces.

Maximum withdrawal force in a upper bolt can be calculated as follows:
Eq 98.

i m
Tt e m < it
The upper two bolts are subjected to a combination of lateral and withdrawal forces. Lateral force is
determined assuming an even distribution of the downward force F:

Eq 99.

n <«
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ANNEX D
PRODUCT DEFINITION AND CAPACITIES
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D1 AG703 Straps hanger

Product Name

Material reference acc.

to clause II-1

Alternative Names

AG703 Steel ref 1 - Steel ref 2 -
Dimensions
. . Holes
Dimensions [mm] :
Blank Header Joist
A B C D E F t Qty Size Qty Size
AG703 36-98 (344-A)/2 | 48 26.2 |(680-A)/2| 49.2 | 15 16 @4.5 10 @4.5
Permitted ] . +1.0 | +1.0 £1.0 | - - ; ; -
deviation
Parameters have to be used with equation in Annex C
Parameters for AG703 - F1 - timber to timber
Model I I S B a-0.5a e c K d Meft
ef eff . C hor ef (per flange)
AG703/38 25 74 25 78 143 26 10 1.04 1 6
AG703/45 25 78 25 78 143 26 10 1.04 1 6
AG703/58 25 84 25 76.1 143 26 10 1.04 1 6
AG703/64 25 85 25 74.6 143 26 10 1.04 1 6
AG703/76 25 85 25 71.8 143 26 10 1.04 1 6
AG703/89 25 85 25 68.6 143 26 10 1.04 1 6
AG703/98 25 85 25 66.5 143 26 10 1.04 1 6




















































































































































































































































































































































































































































































































































