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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards
bodies (ISO member bodies). The work of preparing International Standards is normally carried out
through ISO technical committees. Each member body interested in a subject for which a technical
committee has been established has the right to be represented on that committee. International
organizations, governmental and non-governmental, in liaison with ISO, also take part in the work.
ISO collaborates closely with the International Electrotechnical Commission (IEC) on all matters of
electrotechnical standardization.
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Introduction

Joist hangers are an integral part of timber constructions in that they provide a necessary means of
connection between timber elements and also between timber elements and other materials such as
metal, concrete and masonry. Hangers are made predominantly from light gauge steel sheet which is
electrolytically or hot-dipped galvanised and which is bent into a formed three-dimensional element
- mostly U-shaped to allow for a bearing seat and lateral support to the joist. For high corrosion zones,
stainless steel is often used in lieu of galvanised steel sheet. Hangers may also be made from welded
steel plates.

To p A - e 2 & # a range of
diregtions depending on the make-up of the joint. Fasteners (e.g. nails, screws, bolts and|dowels and
proprietary fasteners) are inserted in the pre-punched or pre-drilled holes of the joist hanger plates
(bearing seat, face and top plate) to secure the connection between the joint elements. Th¢ purpose of
this document is to provide standard test procedures that can be used to determine the gtrength of a
joint|incorporating a joist hanger.

© ISO 2018 - All rights reserved v
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Timber structures — Joist hangers — Test methods

1 Scope

This document provides standard test methods for determining the vertical load, axial load and
torsional moment capacity as well as deflection characteristics of preformed three-dimensional joist

han

ers that are used primarily for securing one timber member to another (the header can be concrete
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asonry). The joist hangers primarily transfer vertical loads from the supported me
orting member, but they can also be required to transfer axial loads from the suppor
b supporting member.

1  Structural steel sections can also be substituted as the header, but are not eevered in thi

2
hgitudinal axis on the joist hanger.

Normative references

following documents are referred to in the text in such/a"way that some or all of t
Fitutes requirements of this document. For dated references, only the edition cited
ted references, the latest edition of the referenced document (including any amendme

920-4, Testing of concrete — Part 4: Strength of hardened concrete
920-6, Testing of concrete — Part 6: Sampling, preparing and testing of concrete cores

500-1, Metallic materials — Calibration‘and verification of static uniaxial testing machin
on/compression testing machines —Calibration and verification of the force-measuring s

BO70, Timber structures — Testing of joints made with mechanical fasteners — Requ
[ density

652-4, Masonry — Part'4; Test methods
0984-1, Timber structures — Dowel-type fasteners — Part 1: Determination of yield mor
0984-2, Timbér structures — Dowel-type fasteners — Part 2: Determination of embeddir

3061-1, Physical and mechanical properties of wood — Test methods for small clear wood :
1: Deterniination of moisture content for physical and mechanical tests

3061-2, Physical and mechanical properties of wood — Test methods for small clear wood

Part

mber to the
ted member

s document.

One secondary mechanism to be considered is the effect of rotation of the supported mpember about

heir content
applies. For
hts) applies.

es — Part 1:
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pecimens —
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D Determination nfdpncifvfnr' physical and mechanical tests

3 Terms and definitions

For the purposes of this document, the following terms and definitions apply.

ISO and [EC maintain terminological databases for use in standardization at the following addresses:

|

I
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supporting member

header

member supporting a joist hanger

3.2

supported member

joist

bending or a tension member supported by a joist hanger
3.3

joist hange
metal devicg, usually cold-formed from light-gauge steel sheet, used to transfer loads from a joist to a
header menjber or wall in building construction

Note 1 to entry: Face-mounted joist hangers contact the side surface of the header and do not ¢gntact the fop of
the header. Tpp-mounted hangers are joist hangers that contact the side and top surface of the header.

Note 2 to entry: Joist hangers may also be constructed from welded steel plate. Joist hangers may also fit within a
vertical recegs in the joist (concealed). Joist hangers may also consist of two interacting brackets, one connpcted
to the headerjand one connected to the end of the joist.

4 Symbgls

Py mean of the maximum loads achieved in the vertical load.test
5 Materjals

5.1 Timber

5.1.1 Thetimber shall be selected in accordance with ISO 8970.

NOTE Wihen timber is selected in accordance with ISO 8970 the measured load carrying capacities neqd not
be modified, [provided that the coefficient of variation of the density of the selected timber reflects the nqtural
variation of density.

5.1.2 For [the determinatien.of the vertical load strength, tensile strength (along the line of the
supported niember axis) and torsional strength of the joist hanger, the timber shall be sufficiently strong
for failure tq occur in the(joist hanger and/or its fixings.

5.1.3 Thesupported member timber width shall match the manufacturer’s specified width for the joist
hanger being tested.

5.1.4 The timber used as joist and headers shall be consistent with the timber being used in
construction, i.e. sawn timber or structural composite lumber (SCL) or glue laminated timber
Installation (including web stiffeners, filler blocks and backer blocks for I-joists) shall also replicate the
manufacturer’s specifications.

5.1.5 The joist and the header members for the specimens shall be cut so that the area where the joist
hanger is located are free from knots, local grain disturbance, fissures (such as shakes, checks and splits)
and wane. Elsewhere, the members shall be free from major defects that can lead to premature failure in
the timber.

5.1.6 The moisture content of the timber shall be determined in accordance with ISO 13061-1, and its
density in accordance with ISO 13061-2. When measuring the moisture content of manufactured wood
products, care shall be taken to avoid the effect of adhesives or other non-wood material on readings.
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5.1.7 The moisture content at the time of testing shall be greater than 11 %.

NOTE For certain investigations, other moisture conditions can be appropriate.

5.1.8 The identity of the species shall, if necessary, be confirmed by a botanical examination.

5.1.9 A minimum period of seven days shall elapse between the assembly and testing of the test

specimens to allow for fibre relaxation.

5.2

Concrete or masonry

5.2.1

prep
joist
test (

5.2.2
detel

5.3

5.3.1

If the header is replaced with concrete, a minimum of three concrete test cylind
hred, stored and cured in accordance with ISO 1920-6 from the same batch of coneretg
hanger test specimen. Cylinders shall be tested in accordance with ISO 192074 within
f the joist hanger.

If the header is replaced with masonry, the compressive strergth of the maso
mined by the prism test method in accordance with ISO 9652-4.

Fasteners

mantifacturer’s lot as were used in the joist hanger test‘specimen shall be sampled to de

faste

5.3.2

her bending yield strength in accordance with 1SQ-10984-1.

man

facturer’s lot as were used in the joist hanger test specimen shall be sampled to de

fasteper embedding strength in accordance Wwith ISO 10984-2.

5.3.

Fasteners that secure the joiSt hanger to concrete or masonry header shall be apy

the Header material and shall have sufficient strength to ensure that the failure under any o
condjitions tested herein shall-be*in the joist hanger only. The fastener shall be selected

stiffn
5.4

5.4.1
prod
obtal
only
shall

ess of the fastener doesmotaffect the global evaluation of the stiffness of the joist hange
Joist hangers

The sizes\.of joist hangers used for the various tests shall be selected from the ra
Liced by the joist hanger manufacturer in such a way that the strength values for all
ned by-interpolation, provided the interpolation is based on at least three data point
onesvariable changes (such as the header depth and number of fasteners). Appropriat

ers shall be
used in the
24 h of the

ary shall be

When nail and screw fasteners are used with the joist hanger, fasteners from the same

termine the

When bolt and dowel fasteners are uséd with the joist hanger, fasteners from the same

termine the

ropriate for
F the loading
so that the
r in any test.

nge of sizes
sizes can be
5 and where
e regression

beused and reported.

5.4.2 When tested in accordance with ISO 5002 or an equivalent standard, the mechanical properties
(tensile strength, yield stress, elongation and hardness) of the test coil metal shall meet the requirements
for the specified structural grade of steel for the joist hanger manufacture.

5.4.3 If the manufacturer’s installation instructions require that the joist hangers be free of oil or any
substance that can alter the hanger performance in service, they shall be washed in solvent before they
are used in the tests.

6 Sampling

The number of joist hangers tested shall be sufficient to fabricate a minimum of five test specimens for
each combination of joist hanger size and load condition.

© ISO 2018 - All rights reserved
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7 Test apparatus

7.1 Testing machine

The testing machine shall be capable of operation at a constant rate of motion of the movable crosshead
or a constant rate of loading. The force-measuring device shall be calibrated in accordance with
[SO 7500-1.

7.2 Displacement transducers

All tests shapusea pa A H : 4SH ey !
between thg supported member and header. Devices used for this purpose shall be calibrated and|have
an accuracy|of £0,02 mm.

8 Tests
8.1 General

8.1.1 Thepupportand restraint conditions shall be those specified by the manufacturer and shall r¢flect
the declared intended use. In the absence of manufacturer-supplied support and restraint conditions the
test specimgns shall be supported and restrained as described in the €est' methods below.

8.1.2 Themanufacturer shall specify any assumptions regarding the preparation of the supporting and
supported niembers.

EXAMPLE Requirements for pre-drilling holes, tolerance;on the hole diameter and any special installdtion/
maintenance|provisions (e.g. re-tightening bolts).

8.2 Vertical load test
8.2.1 Testsetup

8.2.1.1 Tept specimens consisting(ofa length of joist supported by a joist hanger attached to a hgader
shall be congtructed as shown in Figure 1.

NOTE The header can be @€ither fully restrained against rotation or simply supported as specified hy the
manufacturey.

8.2.1.2 THe headef shall have a length sufficient to provide support against lateral translation at a
distance of 4t least one and a half times the depth of the header or two times the depth of the joist hanger,
whichever ig thélarger, from the centreline of the joist.

8.2.1.3 The joist length shall be sufficient to allow the application of the load at a distance of two times
the depth of the joist from the front face of the header and the distance from the load application point to
the remote support shall be six times the joist depth.

8.2.1.4 Reinforcement of the joist member in the area of the load application shall be permitted.
Reinforcement may be required to prevent joist member failure in bending, shear or compression
perpendicular to the grain at the applied load. Wood failure modes, such as joist bending failure and joist
top surface crushing at the load transfer block are unrelated to the performance of the joist hanger and
if such failures occur, the specimen shall be discarded and additional tests undertaken with appropriate
reinforcement included.

4 © ISO 2018 - All rights reserved
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8.2.1.5 A minimum clearance of 3 mm shall be provided between the end of the joist and abutting
material, i.e. the header if no hanger section between the header and the joist or any hanger section
between the header and the joist (see Figure 2). Prior to loading, the 3 mm gap shall be maintained
between the joist and header by providing blocking or equivalent between the ends of the headers.

8.2.1.6 Alow friction material with a thickness no greater than 1,5 mm shall be inserted into the 3 mm
gap prior to loading.

8.2.1.7 The seat of the hanger shall be prevented from direct contact with the header during the test
unless provisions are made to prevent the hanger seat from gouging into the header or the hanger seat

h lll . AP | 41 A N £l 1 1
shallfjpeatorperow tite DO TtoONT OT tITe ITeaccl.
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suppprting member (header) b supported member width, expressed in mm
suppprted miember (joist) c lesser of 3 hd or 4 times joist hanger depth,
joist hanger expressed in mm
loading plate d supported member depth, expressed in mm
restraint (against lateral translation) D downward load, expressed in newtons
support (downward load) E-D elevation - downward load
support (upward load) E-U elevation - upward load
loading block hd supporting member depth, expressed in mm

3 mm gap between joist and header or between PV

joist and hanger if hanger back plate is present U

plan view

upward load, expressed in newtons

Figure 1 — Typical downward or upward test setup (vertical load test)
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1/

Q W N =

8.2.1

8.2.1
Nop

8.2.1
nece
of tes

8.2.2

8.2.2
to re
and

upporting member (header)

bupported member (joist)

oist hanger

B mm gap between joist and header or between joist and hanger if hanger back platé ispresent

Figure 2 — Gap between joist and joist hanger

.9 No portion of the joist hanger shall bear on any support other than the header du
prtion of the joist shall bear on any support other than the joist hanger and the remote §

.10 Where ajoist hanger device is of a design thatis not adaptable to the test setup desc
bsary departures shall be permitted, provided that the altered setup will perform the esser]
ting the joist hanger devices, and that such departures are reported in the test report in ¢

Test procedure

.1 Displacement transducers shall be fitted on both sides of the joist adjacent to the
cord the relative vertical movement between the joist and the header. For both the
ipward load tests, the attachment points shall be to the bottom half of the header

furthest from the load application face of the joist) and to the joist at a point 40 mm fror

the j
trang

If th
attad

8.2.2
prev

ducer targeting the.top face of the joist and 40 mm from the end of the joist.

e joist hangér-prevents the attachment at 40 mm from the end of the joist, the gay
hed at a greater distance and the distance reported in the test report.

.2 « The load shall be centred over the joist and shall be applied over a sufficient jo
biit-crushing under the loading head.

.8 The header supports shall provide sufficient bearing to prevent excessive crushing.

"ing the test.
upport.

ribed above,
itial function
letail.

joist hanger
» downward
i.e., the half
n the end of

pist. Alternatively, the-relative vertical movement may be recorded by placing a single displacement

ges may be

ist length to

8.2.2.3 For downward load capacity tests, an initial load, or preload, of not more than 40 % of the
ultimate load shall be applied to the joist to seat the test assembly. The load shall then be reduced to
10 % of the ultimate load and then re-applied. For upward load capacity tests the specimen shall not be
preloaded.

NOTE

experience, or by calculation or from preliminary tests.

The estimated ultimate capacity for the type of joint to be tested can be determined on the basis of

8.2.2.4 A loading rate shall be used to give time to failure between 1 min and 5 min. Time to failure
outside of this range shall be noted in the report. If the time to failure is longer than 10 min or shorter

than

© ISO

30 s, the test shall not be included in the analysis.
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8.2.2.5 The load and displacement shall be continuously recorded over the duration of the test.

8.2.2.6 The load shall be recorded to a precision of 1 % for loads greater than 5 kKN and 50 N for loads
up to and including 5 kN. The deflections shall be recorded to *1 % of the displacement gauge range. A
sufficient number of readings shall be taken to permit the determination of the load at a relative vertical
movement of 3 mm between the joist and the header.

8.2.3 Testreport

The test report shall include:

a)
b)

<)

d)

f)

g)

h)

j)

k)

D

8.3 Tension‘load test

the datd
the test

a descr
pertine

the det
species
of the Ig
from th

the med
the stee

a description of the fasteners, including the finish, corrosien protection, head configuration,

diametd

of fabrication, date of test and date of report;
sponsor and test agency;

ption of the joist hangers tested including a drawing of the joist hangérs,” showir
t dimensions and material specifications, including corrosion protectionfand identificg

hils of the test specimen construction including a drawing showing actual dimeng
grades, including the name of the manufacturer of any proprietary.products, a descri

b standard test setup as shown in Figure 1 and Figure 2;

sured hanger steel properties including yield strength.and tensile strength and evider
| coil specified strength;

r and markings; the measured length, diameter and strength properties from 5.3;

a descri

individual fasteners;

a description of the concrete or masonry properties, including measured properties as requir

5.2 if co

the moi

a complete description of the test method and loading procedure used, if there are any varia

from th

data on

the 3 mm deflectionpeint, the load at the commencement of the test and the maximum test

observd

the typd

tion of the method of installation of the fasteners (e.g. gun-nailed) and the locations ¢

crete or masonry was used;

sture contents and densities-of the joist and header;

s document;
load-deflection“(a  plot of the load-deflection curve), including the preload, the lo
d;

b and 16cation of failure of the specimen.

g all
tion;

ions,
btion

ad transfer block, other blocking, low-friction materials, reinforcement, and any deviafions

ce of

head

fthe

ed in

kions

hd at
load

8.3.1 Testsetup

8.3.1.1 Test specimens consisting of a length of joist supported by a joist hanger attached to a header
shall be constructed as shown in Figure 3. The header shall be restrained to prevent translation or
rotation of the header during the test.

NOTE

The restraint is to force failure to occur in the joist hanger and/or its connections.

8.3.1.2 The header shall have a length sufficient to provide the intended joist hanger to header contact
for the joist hanger, space for nailing and bearing as applicable.

NOTE

8

The intention is to retain the header sufficiently while not affecting the performance of the joist hanger.
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8.3.1.3 The header restraints shall be of a sufficient size to provide sufficient bearing to prevent
excessive crushing of the header. The close edge of the restraint block shall be a minimum of 50 mm from

the n

earest point of the joist hanger.

8.3.1.4 A minimum horizontal clear distance of 200 mm or the joist depth, whichever is the larger,

shall

be provided between the tension load transfer bracket and the joist hanger.

8.3.1.5 The tension load transfer bracket shall be sufficiently strong to ensure that failure occurs in the
joist hanger and/or its fixings.

8.3.

8.3.2
poin{

8.3.2

Test procedure

.1 Displacement transducers shall be fitted on both faces of the joist 50 mm from
of the joist hanger to record the relative movement between the joist and the hieader.

.2 A loading rate shall be used to give time to failure between 1 min“and 5 min. Tir

the nearest

he to failure

outside of this range shall be noted in the report. If the time to failure is lohger than 10 min or shorter

than
8.3.2

8.3.2
up td
suffi
detel

8.3.3
The {
a)
b)
c)

1

1

q

d) {

q

1

3 description of the jeist hangers tested including a drawing of the joist hangers,

iearking;

§pecies, grades, including the name of the manufacturer of any proprietary products, 4

30 s, the test shall not be included in the analysis.

.3 Theload and displacement shall be continuously recorded over the duration of the

and including 5 kN. The deflections shall be recordedto +1 % of the displacement ga
fient number of readings shall be taken to permita’load-displacement curve to be dr
mination of the load at a relative movement of 3 mm between the joist and the header.

Test report
est report shall include:
he date of fabrication, date of test'and date of report;

he test sponsor and test agency;

rtinent dimensions,ahd material specifications, including corrosion protection, and i

he details_of*the test specimen construction including a drawing showing actual

f the leadvapplication rig, and any deviations from the standard test setup as shown iy

he'measured hanger steel properties including yield strength and tensile strength and

test.

4 The load shall be recorded to a precision of 1 % farloads greater than 5 kN and 50 N for loads

lge range. A
hwn and the

showing all
lentification

dimensions,
description

Figure 3;

evidence of

1

he$teel coil cppr‘ifipd erpngfh-

f)

a description of the fasteners, including the finish, corrosion protection, head configuration, head

diameter and markings; the measured length, diameter and strength properties from 5.3;

g) ¢
1

h)

ndividual fasteners;

section 5.2 if concrete or masonry was used;

j)

the moisture contents and densities of the joist and header;

from this document;

© ISO
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k) aplotof the load-displacement curve (axial to the joist), including the load at the 3 mm displacement
limit and the maximum test load observed;

1) the type and location of failure of the specimen.

c
—»a [
|
°© o | P
PR R | ——p
- (0] (0] i
|
3 8 2 7
E
e
-
I
I P
L] 5
3 2 7
4
6
d PV
Key
1  supporting member (header)
2 support¢d member (joist)
3 joist harger
4  platen
5  crosshedd
6  restrainf
7  tension load transfer bracket
8 displacelenttransdueereachface
a 3 mm gap between joist and header
¢ 50 mm minimum
E  elevation
P load, expressed in newtons

PV plan view

Figure 3 — Tension test specimen setup
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8.4

IS0 19323:2018(E)

Torsional load test

8.4.1 Testsetup

8.4.1.1 A specimen shall consist of a joist supported between two headers by the joist hanger devices
that are to be tested (see Figure 4).

8.4.1.2 Thejoistand headers shall have a length sufficient to permit loading of the joist hangers without
excessive deformation of the test specimen. The minimum joist length shall be 450 mm. The header length
shall be at least 450 mm. The header depth shall be a minimum of 50 mm deeper than the joist depth and
the joist shall be attached to the headers with their top surfaces in the same horizontal plane]

8.4.1.3 A minimum clearance of 3 mm shall be provided between each end of the joist 3
material, i.e. the header if no hanger section between the header and the joist-orany ha
between the header and the joist (see Figure 4). Prior to loading, the 3 mm.gap shall be
betwleen the joist and header.

8.4.1.4 Alow friction material with a thickness no greater than 1,5 mm-shall be inserted in
gap prior to loading.

8.4.1.5 The headers shall be rigidly supported against uplift

NOTH This can be achieved by clamping the headers to a figid table or strong floor.

8.4.1.6 The header supports shall provide sufficient bearing to prevent excessive cru
headers.

8.4.1.7 A suitable steel bracket shall be attached to the mid-length of the joist to allow a ve
be applied at a point at least 300 mm offsetfrom the centreline of the joist.

NOTH This bracket will introduce a tersional moment on the joist and the two supporting joist

8.4.1.8 Where a joist hanger device is of a design that is not adaptable to the test setup desd

nece

bsary departures shall bespermitted, provided that the altered setup will perform the esser]

of tegting the joist hanger devices, and that such departures are reported in the test report in ¢

© ISO
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A-A
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2
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S)
3\
S|
b
5
1
A _T_ CO—\ <& \ _T A
c/2
T
Key
1  supporting member (header)
2 supported member (joist)
3 steel bracket
4  displacement transducer
5 3 mm gap each end - insert low friction material of <1,5 mm thickness in gap
6  joist hanger
a 450to 600 mm
b 2300 mm
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2450 mm

<25 mm

vertical distance between displacement transducers, expressed in mm
load, expressed in newtons

Figure 4 — Torsional test specimen setup

8.4.2 Testprocedure

8.4.2
displ
shall
bottg

8.4.2
trang

.1 Horizontal movement of the joist with respect to the headers shall be e
acement transducers at the top and bottom at each end of the joist (see Figure 4)(The
be within 10 mm of the joist hanger, or 40 mm from the joist end, and within 25 mmm o
m of the joist.

.2 The location of the displacement transducers and the distance between the uppe
ducer at each end shall be recorded.

hsured with
arget points
 the top and

r and lower

and then re-

8.4.2.3 An initial load, or preload, of not more than 40 % of the ultimate load shall be applied to the
joistto seat the test assembly. The load shall then be reduced to~1'0 % of the ultimate load
applied.

NOTH
expel

8.4.2
Timg
long
tran{
at led

8.4.2

8.4.2
up td

The estimated ultimate capacity for the type of joiit’to be tested can be determined o
ience, or by calculation or from preliminary tests.

4 A loading rate shall be used to give timeto reach the ultimate load between 1 mi
to ultimate load outside of this range shall'be noted in the report. If the time to ulti

n the basis of

n and 5 min.
mate load is

er than 10 min or shorter than 30 s, the(test shall not be included in the analysis. All displacement

ducer displacements shall be recorded-during loading until one gauge has registered a 1
st 10 mm, or failure of the specimen; whichever occurs first.

.5 Theload and displacement shall be continuously recorded over the duration of the

.6 The load shall be-recorded to a precision of 1 % for loads greater than 5 kN and 5
and including 5 kN~The deflections of the displacement transducers shall be recorde

the displacement gauge range. A sufficient number of readings shall be taken to permit the eg

ofal

8.4.3

8.4.3

pad-deformation curve.
Calculation of torsional moment and rotation

.E_“The torsional moment applied to each joist hanger shall be calculated in accordang

novement of

test.

N for loads
d to +1 % of
tablishment

e with:

M=(Pxd)/2

where

M is the torsional moment (Nm);

P isthe applied load (kN);

d isthe distance between the centreline of the joist and the point of load application

© ISO

2018 - All rights reserved
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