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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 wark 1SO collaborates closely with the
International |[Electrotechnical Commission (IEC) on all matters of electrotechnical standardization.

International [Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Part 2.
The main tagk of technical committees is to prepare International Standards. Draft International Stanglards
adopted by [the technical committees are circulated to the member bodies for voting. |Publication 3s an
International [Standard requires approval by at least 75 % of the member bodies casting-a Vote.

Attention is drawn to the possibility that some of the elements of this document may be the subject of patent
rights. ISO shall not be held responsible for identifying any or all such patent rights.

ISO 22452 was prepared by Technical Committee ISO/TC 165, Timber stfuctures.
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Introduction

The objective of this International Standard is to provide the means for the structural testing of structural
insulated panel (SIP) walls.

It includes tests for tensile bonding strength of the panels, ageing, shear, vertical load performance, horizontal

in-pIF ne Inprfnrmanr‘n and nnt-nf-planp hpnding Inprfnrmznr*p A creep test has been included in

he annex for

information (and trial). The tests applicable to panels for particular applications are presen

requi

reporfting of results are specified.

This

rements, including laboratory conditions, are given and the numbers of samples to be te

nternational Standard is not intended for quality control testing or for conformity;assessmen{

ted, the test
sted and the
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INTERNATIONAL STANDARD ISO 22452:2011(E)

Timber structures — Structural insulated panel walls —
Test methods

1 $cope

This [International Standard specifies test methods for determining the structural properties” of double-sided,
wood-based, load-bearing structural insulated panels (SIPs) for use in walls.

It is gdpplicable to SIPs having
— two face layers, at least one of which is a wood-based structural panel, and

— & core made of a thermally insulating material having sufficient shear'strength to cause the face layers to
act together structurally.

NOTH 1 Gypsum-based structural boards are commonly used as aface layer.

NOTH 2  Panels can contain internal framing or bracing.

2 Normative references

The following referenced documents are ‘indispensable for the application of this document. For dated
refergnces, only the edition cited applies” For undated references, the latest edition of th¢ referenced
document (including any amendments) ‘applies.

ASTM C393/C393M-06, Standard\"Test Method for Core Shear Properties of Sandwich Constructions by
Beam Flexure

ASTM D7446-09, Standard™ Specification for Structural Insulated Panel (SIP) Adhesives fof Laminating
Oriented Strand Board (©SB) to Rigid Cellular Polystyrene Thermal Insulation Core Materials

3 Terms and definitions

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

31

structural insulated panel

SIP

panel with two load-bearing skins, one bonded to each face of a rigid, lightweight, homogenous core material
with sufficient shear strength to cause the face layers to act together structurally

See Figure 1.

NOTE The homogenous core is made of one material with no internal joints requiring bonding.

© 1SO 2011 — All rights reserved 1
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1  rigid core

3.2

double-skin
panel with 3
mechanically

See Figure 2

NOTE Th

Key
1
2

core
internal st|

2011(E)

box with structural core-type structural insulated panel

rigid core surrounded by a structural frame, with or without ¢internal ribs, and two
fastened and/or bonded to the frame and core, forming a clos 0X
L
N
e skins, core and frame are all load-bearing. %)
D\
2 1 2:% 1 2
\

?\
'uctural@a

A\

% Figure 2 — Structural insulated panel with internal structural frame

skins

3.3
slabstock

core material which is pre-formed into slabs of thickness equal to the required depth of the core and then
bonded with a suitable adhesive

NOTE

3.4
bonded

The length and width of a slab of core material are less than or equal to the length and width of the SIP.

condition of components of a structural insulated panel in which they are bonded to each other by adhesive or
where foams used for cores are foamed in situ and become self-adhesive while expanding and curing so that

they bond au

tomatically to the enveloping components

© ISO 2011 — All rights reserved
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4 Symbols

a, b, c distances, in millimetres (mm)

B width of full panel, in millimetres (mm)

F load, in newtons (N)

Fiax maximum load, in newtons (N)

F, ultimate load, in newtons (N)

Fraxlest estimated maximum load, in newtons (N)

F, vertical load, in newtons (N)

D panel thickness, in millimetres (mm)

Fy self load of loading element, in newtons (N)

Fgq self load of panel, in newtons (N)

ng applied permanent load, in newtons (N)

F lever arm load, in newtons (N)

Fy loading plate and rod load, in newtons (N)

Fq variable load, in newtons (N)

H height of full panel, in millimetres (mm)

L span, in millimetres (mm)

/ length of panel sample, in millimetres (mm)

R stiffness, in newtons permillimetre (N/mm); strength, in newtons per millimetre (N/mm)
T loading time, in seconds (s)

T, recovery time( in seconds (s)

b width of panel sample, in millimetres (mm)

dg depth{(thickness) of core, in millimetres (mm)

e depth between the centroids of the faces, in millimetres (mm)

Jot tensile strength of core material, in newtons per square millimetre (N/mm?2)
Jov shear strength of core material, in newtons per square millimetre (N/mm?2)
1, ty overall thickness of the face in millimetres (mm)

w deformations, in millimetres (mm)

Wy total deflection under constant load at time ¢, in millimetres (mm)

wo initial static deflection under constant load and temperature, in millimetres (mm)
n factor of less than unity modifying Fj 5y est

v panel racking deformation, in millimetres (mm)

© 1SO 2011 — All rights reserved 3
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5 Product evaluation

5.1 Tests

applicable to panel construction

The following test regimes are applicable to the panel construction:

a) tensile testing on the core and its bonding to faces;

b) ageing test;

c) shear strength of the solid core and its bonding to faces.

5.2 Tests

The following

a) vertical load (stiffness and strength);
b) horizontal in-plane load (racking stiffness and strength);

c) out-of-plane bending (stiffness and strength).

6 Structural testing

6.1 Cond

6.1.1 Stanglard conditioning

Where stand
conditioned
(20 £ 2) °C.
indicate that

If the conditi
shall remain

6.1.2 Alter

Where test {
alternative sk

When requin

applicable to wall panels

test regimes are applicable to the wall panel:

tioning

ard conditioning is required for the tests specified in 6.2 to 6.8, the test pieces used sh
to constant mass in an atmosphere’of relative humidity of (65 +5) % and temperatu
Constant mass is deemed to be attained when the results of at least three successive weig
the moisture content has stabilized to within £0,5 % for at least a 48 h period.

bns of the testing room arenot the same as those in the conditioning chamber, the test p
n the conditioning chamber until testing.

hative conditionings

ieces are net conditioned or are conditioned differently from the procedure given in 6.1.7
all be described in the test report.

ed #or appropriate, results may be corrected to reflect conditioning according to 6.1.1

bl be
re of
hings

ieces

, the

The

procedure fo

 adjusting structural properties shall be technically sound and shall be recorded in the test report.

6.2 Tensile test on core material and bonding between faces and core

6.2.1 Spec

imen size and sampling

The depth of the specimen shall be equal to the panel thickness, D. The width, 5, shall be 150 mm and the

length, /, shall be 150 mm (see Figure 3).
NOTE The purpose of this test is to determine the critical failure mechanism, in core or glue line of the SIP.
4 © 1S0O 2011 — All rights reserved
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The test specimens should be sampled from a range of positions covering the width and length of the panel,
including the centre and edge of the sampling area, shown in Figure 3. The outer 10 % of the panel perimeter
is excluded from testing.

0,16

Key

1 s@mpling area \O

b  phnel width ) (-\}‘
N

[ panel length Q

E?&Ie 3 — Specimen sampling from panel

O

6.2.2| Conditioning O .

Spedmens shall be c@hloned either in accordance with 6.1 or to a specified elevated temperature.

Specjmens shal @%sted immediately after removal from the conditioning chamber when performing an
elevgted tem@ﬁre test.
Testipg ?’relevated temperature may be appropriate for certain applications, and performancg of the panel
unit S uncertain of in-service temperature levels, elevated temperature
test speeimens—sheo s st—4-Hh—No—further—tempe e—measurement is
required after conditioning.

6.2.3 Loading method and test procedure

Specimens shall be bonded, using a suitable adhesive, to platens of sufficient stiffness to ensure a uniform
tensile stress over the area of specimen. When conditioned according to 6.1, platens shall be bonded to the
specimen after conditioning. Specimens of square cross-section shall be prepared in accordance with
Figure 4.

© ISO 2011 — All rights reserved 5
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Figure 4 — Test arrangements in core tension test

The load, F, shall be applied in increments or continuously so as to reach maximum load in a period of 1 min
to 5 min.

For SIPs with OSB (oriented strand board) and polystyrene thermal insulation core materials,
ASTM D7446-09, 13.2, should be referred to and considered for use, as appropriate.

NOTE This test is not intended for paper-faced lining materials.

6 © 1SO 2011 — All rights reserved
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6.2.4 Reporting results

The tensile strength, f, of the core material shall be calculated from the maximum load attained in a
specimen failing in tension as follows:

F

u

fctzg

where F, is the ultimate load carried by the specimen failing in tension.

The test report shall include the following information:

a)
b)
c)

d)

i)
NOT

6.3

gampling procedure;

mumber of specimens tested;

gpecification for the test panels;

gpecification of the materials used in the manufacture of the test panels;

detailed description of the test specimens, including any deviations fronithe specification;

type of any failure, stating whether failure was in adhesion, cohesion-or another mode; failur
bhetween board face and loading platen should be recorded sepanately;

any conditioning applied to the specimens, and the test labgaratory conditions;
the tensile strength, 1, of each specimen and the mganof all test results;
any other appropriate information.

B If failure occurs at bond, then the f; value is-quoted as the default.

Shear test on panel assembly (short-term loading)

6.3.1| General

This

frame

test shall be applied to SIPs with no additional internal frames. The behaviour of panels

conditioned in accordance.with 6.1.

6.3.2| Specimen sjze -and sampling

The

specimen {(4*000 mm x 150mm) shall be cut from full-sized SIPs (single-panel

assembly/jointing, often 1,2 m x 2,4 m).

The

inclu

st/specimens should be sampled from a range of positions covering the width and length
ing the centre and edge of the sampling area shown in Figure 3. The outer 10 % of the pa

e of the bond

with internal

s or internal ribs shall be_established from the out-of-plane bending test (see 6.8). Specinpjens shall be

Lnits  before

of the panel,

hel perimeter

is excluded from tesfing.

If the 1 000 mm span does not result in a shear failure in the first test, the span shall be reduced in increments
of 100 mm in subsequent tests until shear failure is obtained. Subsequent tests shall then be carried out at the
reduced span.

NOTE The intent is to induce a shear failure in the specimen.

6.3.3 Loading method and test procedure

The load, F, shall be applied equally at the 1/3 points of the span between the supports (see Figure 5). Apply the
load until failure occurs. The loading rate shall be such as to result in failure between 1 min and 5 min after the
start of the test. If the SIP has two dissimilar faces, the weaker of the two faces shall be placed in compression.

© 1SO 2011 — All rights reserved
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L/3

L/3

L/3

Figure 5 — Test arrangement in shear test on SIP (no internal framg)

The metal sfrips or similar at the supports and load points shall equal the specimen width plus 50 nim in
length, 50 mm in width and 15 mm in thickness. If local crushing of the core’oceurs in the first test, incfease

the width unfjl crushing is prevented. See Figure 6.

NOTE THe radius of the ball bearings are typically in the range of 15 mm.

b

de

Key
1 core
t1, to panel faces

Figure 6 — Cross-section of shear test specimen

The loading rate shall be such as to result in failure between 1 min and 5 min after the start of the test and

shall be monitored by specimen deflection.

© 1S0O 2011 — All rights reserved
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6.3.4 Reporting results

For each test specimen, measure depths D and d;, width » and the net face thicknesses, #; and #,, of both
panel faces of each test specimen.

Calculate the shear strength, f,,, of the core material from the maximum load attained in a specimen failing in
shear as follows:

wherg F |, Is the ultimate load carried by the specimen failing in shear.

The test report shall include the following information:

a) $ampling procedure;

b) number of specimens tested;

c) specification for the test panels;

d) specification of the materials used in the manufacture of the test panels;
e) detailed description of the test specimens and set-up, including any deviations from the specification;
f)  direction of greater strength of the facing material, if applicable;

g) fype and position of any failure;

h) any conditioning applied to the specimens, and the test laboratory conditions;

i) shear strength, £, of the core materialfor each specimen, and the mean of all tests;
j)  any other appropriate information:

6.4 | Accelerated ageing tests

Conduct the dry soak test-and modified D1183 C tests in accordance with ASTM D7446-09, Section 14, with a
minimum of five specimens.

Subject each specimen to six complete cycles of laboratory ageing.
After|complétion of the six cycles of exposure, further condition the specimen at a temperature ¢f (20 + 2) °C

and relative’ humidity of (50 + 2) % back to a constant weight (+0,5 %) before testing. Report the fime required
to attpin-eonstant weight.

The specimen shall be frequently inspected during the ageing cycles for any signs of delamination or other
disintegration. If there is any apparent damage to the material, report the damage and the stage of the regime
in which it appeared.

After completion of the cycles, subject the specimens to the following tests:

— tensile test (see 6.2);

— shear test (see 6.3).

©1S0O 2011 — All rights reserved 9
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6.5 Vertical load capacity (stiffness and strength)

6.5.1 Specimen size and sampling

Panels shall be tested individually. They shall be of sizes typical in service, and of formats for which structural
design data is required. Specimens shall be conditioned in accordance with 6.1.

6.5.2 Loading method and test procedure

6.5.2.1 General

In-service ingtallation details and top- and bottom-support conditions shall be simulated. The test loading| shall
be both appljed and resisted in a manner approximating the actual in-service conditions. The specimen|shall
be loaded either concentrically (see Figure 7) or eccentrically (see Figure 8). The eccentricity shall be at|least
one-sixth thg panel thickness to the interior or towards the weaker facing of material of an_ interior ganel.
Eccentricitieg other than those necessary to simulate in-service conditions shall be avojded at points of
loading and|reaction, and care shall be taken to ensure that no inadvertent restraints are presgnt. If
eccentricitieq in the service conditions are larger, they shall be used in testing.

F

|
___________ |___________
|
|
|
B/2 |
|
B T E— =
|
|
¢ :
|
___________ i___________
|
B
Key
1 solid base
2 load spreader
NOTE Top and bottom rail configurations to match in-service conditions.

Figure 7 — General test set-up for vertical load capacity

10 ©1S0 2011 — Al rights reserved


https://standardsiso.com/api/?name=4a0a9367b00c8e3d56b92782d8c877bf

ISO 22452:2011(E)

Alternative panel sizes may be tested if required.
A minimum of three, ideally five, identical panels or assemblies of the same design should be tested.

It might be appropriate to cover the impact of the inclusion of pre-cut conduits or electrical boxes. These can
control the capacity of the SIP and should be considered when testing.

Figure 7 illustrates a typical test set-up for measuring vertical load capacity for a concentrically applied load.
Deflection shall be measured at mid-point and mid-height to monitor out-of-plane deformations, and at the top
of the panel to monitor in-plane compression.

=1/65

|
——————————— s S "
| |
| |
| |
B/2 | |
| |
N o -3 A0
| |
| |
| |
| |
| | .
___________ ] [ ] I
| [ /
| Ll
T T
B b
Key
1 solid base
2 load spreader
NOTE Top and bottom rail configurations to match in-service conditions.

Figure 8 — General test set-up for eccentric vertical loading conditions

The accuracy of loading and of deflection and load measurement shall be within +3 %. Departures from the
required test procedure and values shall be reported.

© 1S0O 2011 — All rights reserved 11
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Basic loading procedure

6.5.2.2
The basic loading procedure shall consist of the procedural steps (0-7) given in Table 1. A diagrammatic

representation of the loading procedure is given in Figure 9.
It is strongly recommended that a vertical preload of 5 kN be applied and maintained for 120 s, then released.

Allow the panel to recover for a minimum of 300 s before starting the test.

Table 1 — Basic loading procedure
Prnred_u_[a_Ls_tep | nzding prnred_u;e Tig‘e
0 Only Fgq acting, and #'=0 —
01 Apply F'=Fg —
1-2 Maintain I = Fg >120
2-3 Apply F'=Fgp + 0,5Fq >120
34 Remove 0,5Fq 2120
4-5 Apply F'=Fg + Fq >240
5-6 Maintain F = Fgp + Fq >1 200
6-72 Increase F until 7Fax est is reached >600
@8  The maximum loading rate shall not exceed 0,25Fq per 60 s.
F f
/
/ 13
/
/
/
77Fmax,est //
/
/
/
/
ng + Fq //
/
/
/
/
Fg+05 Fq /
Fea
I,
0 11\
FyF =0 N
/1 T
/1
L
Key
T time
F load
Figure 9 — Schematic of loading procedure

12
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Maximum load — Procedure 1

Procedure 1 shall consist of the basic loading steps (0-7), concluded by increasing the load up to the

maxi

mum load, F,,,5,, (step 7-8), as shown in Figure 9.

ax’

If considerable deformation occurs during the application of the load, the rate of loading should be reduced.

6.5.2.4

Proof loading — Procedure 2

Procedure 2 shall consist of the basic loading steps (0—7). The load shall be removed after a prescribed load,
MFmaxest (7 < 1), has been reached and the test ended (steps 7-9), as shown in Figure 9.

NOTH
testeq
betwg

6.5.2

Proc
chos

This procedure is intended for proof loading and where the capacity at more than one lead
. The value of 7 depends on the confidence required in estimating the maximum load capacity.\Iypi
en 60 % and 80 % of Fj,a. This can be adjusted in subsequent tests.

5 Long-term deformation — Procedure 3

¢dure 3 shall consist of the basic loading steps (0-7). The load, 7, Gst Shall be kept ¢
bn period of time, 7, and then removed and the recovery measured during a chose

(stepp 7-12), as shown in Figure 9.
6.5.26 Capacity after long-term loading — Procedure 4
This |s the same as procedure 3 except that the structure shallbe reloaded to failure (steps 71

in Figure 9.

NOTH Whereas procedure 3 is intended for the study of deformation under long-term loading, f
intended for the study of maximum load capacity after longsterm loading.

6.5.3| Instrumentation and data recording

Deformation (e.g. deflection) shall be /meéasured at the number of locations necessary for e
performance of the structure. At a minimum, the deformation shall be measured at the point
maxium deformation.

At a

point

Durin
least

NOTH

with t

Meas

minimum, the load and deformation shall be recorded at each load application or remov
5 marked by circles in Figure 9, and, additionally, at loading increments of above 0,1F ;5 et

g constant load, ¢ime and deformation shall be recorded continuously or, where this is no
five times during the period of constant load (three points between the starting and final poin

In-plane deformation is only critical for compression, crushing-type failure, which is not specifig
his test regime.

urements of load and deformation should be recorded continuously.

combination is
ally, n ranges

pnstant for a
N period, T,

3), as shown

rocedure 4 is

stimating the

of expected

al, i.e. at the

[ possible, at

ts).

ally evaluated

6.5.4 Reporting results

The test report shall include the following information:

a)
b)
c)

d)

number of panels tested;
specification of the test panels;

specification of the materials used in the manufacture of the test panels;

specification of any mechanical fasteners (including corrosion protection), and their quantity and

positioning;

©1S0O 2011 — All rights reserved
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e) detailed description of the test panels, including any deviations from the specification;

f) any gaps within the test specimen;

g) direction of greater strength of the facing material, if applicable;

h) description of the fixings of the panel to the test rig;

i) description of the method of loading the panel and of measuring the panel deformations;

j) test loads attained during the tests, together with the corresponding deformations at all measurement
positiong-and-the—appltication-points;toadfdeformation—curvesand-deformation/timecurves;

k) type and position of any failure;

I) any condlitioning applied to the panel, and the test laboratory conditions;

m) any othgr appropriate information.

6.6 Bending properties for SIP headers (stiffness and strength)

6.6.1 General

Bending tests shall be conducted for structural insulated panels used as:window or door headers.

The SIP hea
headers are

typically fabricated with solid timber splines attached to the top and bottom of the heade

nails. The u

its are generally loaded edgewise, with the load' being transferred parallel to the plane ¢

ders are normally cut out from large panels along the’strength axis of the facing materialg.

SIP
with
f the

facing materjals and perpendicular to the strength axis of'the facing materials. Due to the complexity ¢f the
available magerial and connection combinations, the bending properties of SIP headers should be evalyated
based on thg full-scale testing described in the following subclauses using representative specimensg and
details recommended by the SIP manufacturer. Other proprietary header systems used for SIP constryction
can also be tested using this method.

s and
range
imber

NOTE De¢pending on the span-to-depth _ratioof the header, the thickness and properties of the facing materia
the connection details between the facing-materials and the spline set-up, the failure mode of SIP headers could
from flexural failure to shear failure of the facing materials, shear failure along the connection, flexure failure of the
tension spline jJand bearing failure of thé facing materials.

6.6.2 Specimen size and sampling

shall
diate

Specimen si
include the 1
lengths inten

ve shall be\determined in accordance with the intended applications. The specimen size
ninimumiand maximum thicknesses and depths, and the maximum, minimum and intermg
ded forthe header applications.

The long ed . ¢ SIP
manufacturer to produce the test header unit. If finger-jointed splines are used, at least one finger joint shall
be located near the centre of the test span on the tension side of the specimen.

Specimens shall be conditioned in accordance with 6.1.

6.6.3 Loading method and test procedure

The specimen shall be set up in accordance with Figure 10 and the load, F, shall be applied equally at the
1/3 points of the span between the supports. Apply the load until failure occurs. The loading rate shall be such
as to result in failure between 1 min and 5 min after the start of the test. Deflection shall be measured as far
as is practical, without risking test equipment damage. The accuracy of loading and of deflection and load
measurement shall be within +3 %.
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L/3 L/3 L/3

Key

-
=

pader section

Figure 10 — SIP header section

Where applicable, check creep performance (see Annex A).

6.6.4| Reporting results

The test report shall include the following information:
a) sampling procedure;

b) specification of the header section;

c) gpecification of the materials used.in the manufacture of the test panels, including the gradg and species

of the solid timber inserts, thesgrade and direction of the facing materials, and the grade of the foam core
materials;
d) Ipcation of timber inserts;

e) gpecification ofany mechanical fasteners (including corrosion protection), and their fuantity and
positioning;

f)  detailed description of the header section, including any deviations from the specification;

g) description of the method of loading the header and of measuring the header deformations;

h) ultimate loads attained during the tests, together with the corresponding deformations at all measurement
positions, load/deformation curves and deformation/time curves;

i) type and position of any failure;
j)  moisture content of the timber splines at the time of failure;
k) any conditioning applied to the header, and the test laboratory conditions;

[) any other appropriate information.
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6.7 Horizontal in-plane monotonic load racking stiffness and strength test

6.7.1 General
When required and where appropriate, SIPs shall be tested taking into account seismic and cyclic loading.

NOTE ISO 215812 is an International Standard suitable for static and cyclic testing.

6.7.2 Specimen size and sampling

Two panels shall be mounted side by side horizontally and connected in the appropriate manner for the
system, with|top, bottom and vertical joint configurations to match in-service conditions. The dimensigns of
panels shall be as given in Figure 11.

Dimensions‘in millimetres

Key
H height of fullpanel (2 400 mm or other)
B width of full panel (1 200 mm, 910 mm or other)

Figure 11 — Test panels for racking

Different panels should be tested for each condition of vertical load (see 6.7.3.4). Normally, it is sufficient to
test the maximum and minimum conditions of vertical load appropriate to the design of the panel. However, a
test with an intermediate vertical load is also recommended.

Alternative panel sizes may be tested if required.

A minimum of three, ideally five, identical panels or assemblies of the same design should be tested.

16 ©1S0 2011 — Al rights reserved


https://standardsiso.com/api/?name=4a0a9367b00c8e3d56b92782d8c877bf

6.7.3

6.7.3.

ISO 22452:2011(E)

Loading method and test procedure

1 General

The test apparatus shall be as shown in Figure 12 and shall be capable of applying, separately, racking load F
and vertical load F,. The method of application of the loads shall be such that no significant resistance to
movement in the panel is induced.

The apparatus shall be capable of continuously recording F and F,, with an accuracy of +3 % of the load

applied; or, for loads of less than 0,1, ¢t With an accuracy of +0,3 %

shall

be measured to the nearest 0,1 mm.

Fraxest- 1he panel displacements

6.7.3

The §

2 Base and loading frame

ase of the test rig shall provide a level bed on which to receive the test panel and packer. T

be sufficiently stiff so as not to distort during the test. A rigid datum (independent{efithe test

provi

6.7.3

The

show|
instal
perfo
recor
Cross
norm
pane

The
posit

Later
pland

6.7.3
Rack]

If apq
intern
appli
used
be pq

Hed for the measurement of the deformation of the panel.

3 Mounting of test panels

panels shall be bolted through a packer to the base of the test rig with holding-down bolts

h in Figure 12. However, other methods of fixing the panels to the bottom rail, including a rep
ation in practice, shall be permitted, provided they have approximately the same or be
rmance as the bolted method. All fixings shall act through large washers (50 mm diameter or
hmended) and shall be tightened until the washers are.‘tight to the bottom rail of thg
-sectional dimensions and position of the packer shall_provide a firm base to the panel and
bl base and top of the panel junction detail. If appropriate, the packer shall allow the free mo
facings during the test. Top and bottom rig connections shall allow free movement/rotation of

nead binder shall be rigidly attached to the-top rail of the panel. The cross-sectional dinj
on shall be such as to apply the loads to the facings of the panel.

al restraints shall be provided through-the head binder so that the head of the panel deflec
of the panel.

4 Loading conditions

ng tests shall be applied both with and without vertical loads.

he base shall
rig) shall be

positioned as
esentation of
tter retaining
equivalent is

panel. The
replicate the
ement of the
he specimen.

ensions and

ts only in the

al studding isfpresent within the panel, the vertical load shall be applied uniformly. T
cation of the_vértical loads shall allow for racking deflections of up to 100 mm; if fixed jacki
the verticallload on the stud (where available) nearest the point of application of the racki
sitioned-approximately 100 mm from the end of the panel (see Figure 12).

acklng Ioad F, shall be applied as shown in Flgure 12 The metal plate through WhICh the ra

licable, the verticalload, F,, shall be applied as shown in Figure 12 at about 600 mm centrg

s. Where no
e method of
g points are
g load shall

cking load is
monitored at

points 1, 2 and 3 in Flgure 12. The deformat|on v, shall be taken as dlsplacement at p0|nt1 minus the
displacement at point 2. The displacement at point 3 shall be reported separately.

The procedure for applying the racking load in accordance with Figure 13 shall be used. The rate of loading

should ensure that 90 % of the maximum load, F,,,,, is reached within (300 + 120) s.

NOTE 1 The mean time to this load is about 300 s.

NOTE 2 More locations of measurements can be added if desired.

In circumstances where the application of the vertical load is not representative of end-use and would
therefore render non-conservative results, the testing should be completed without it. This should be decided
in collaboration with the test laboratory upon review of all relevant details and applications of the wall unit.
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Dimensions in millimetres

Fv Fv Fv Fv Fv 6

9 \11I1(/)

point of measurement of racking displacement of panel at top rail

point of measurement of horizontaldisplacement of panel at bottom rail.

point of measurement of vertical displacement of leading stud near bottom rail from sole plate

lateral resfraints (arrangéd-so as not impede movement of panel in its plane)

leading loading point(sét back if using a fixed loading position to allow 100 mm max. racking deflection)
vertical load, F, (spread equally to each stud and applied so as not to impede racking deflection of panel)
racking load, £ (applied to top panel onto metal plate attached to top rail of panel and head binder)

head binder

holding-down bolts (or other fixings with equivalent performance), minimum of four spread evenly along panel
timber packer of similar section to bottom rail

base of test rig or sole plate

Figure 12 — Typical example of racking test apparatus
(2,4 m long panel with vertical joint at 1,2 m)
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Key
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v deformation

Figure 13 — Racking testprocedure

6.7.3|5 Stabilizing load cycle

Verti¢al loads, F,, of 1 kN shall be applied to the head binder, as shown in Figure 12, and maintained for 120 s.
This Joad shall then be removed and the panel.allowed a recovery period of (600 + 300) s before the test is
continued.

6.7.3|6  Strength test

If thig test is carried out with verticaltloads, then an F,, equal to 5 kN shall be applied to the head|binder at the
stud positions, as shown in Figure 12, and maintained constant throughout the test procedure. |f applied, F,
shall |not vary during the test-by-more than £10 % of the initial value.

The facking load, F, shall.then be applied at the rate specified in 6.7.3.4 and increased until F,}, is reached.
Deformations 1, to{w;“and corresponding racking loads F, to F, shall be recorded (see| Figure 13).

Fhaxfs reached when'either

— the panelcollapses, or

— thepanel attains a deformation, v, of 100 mm,

whichever occurs first.

The measurements indicated are minimum requirements and it is recommended that loads and deformations
be monitored continuously.

It is important to ensure that the panel has totally failed when the racking load begins to reduce, as it is

common for panels to recover the load loss when individual fixings fail by redistributing the load to the
remaining fixings.
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6.7.4 Reporting results

6.7.4.1

General

The test report shall include the following information:

a)
b)
c)
d) specificd
e) specificg
f)  detailed
g) gap bety
h) direction
i) descript
j) any dev
and top
k) descript
[) type ang
m) test load
positiong
strength
n) values g
0)  Frax,est
p) anycon
q) any othe
6.7.4.2

The reported

r)

sampling procedure;

number of replicates tested;

specification of the test panels;

the rack

tion of the materials used in the manufacture of the test panels;

tion of any mechanical fasteners (including corrosion protection), and their quantity and.positig
description of the test panels including any deviations from the specification;

veen the sheets in the panel (if any);

of greater strength of the facing material, if applicable;

on of the fixings of the panel to the test rig;

ation in the test set-up from that shown in Figure 12, including/a detailed description of b
rail configurations, as tested and as in practice

on of the method of loading the panel and of measuring the panel deformations;
position of any failure;
s attained during the tests, together with the corresponding deformations at all measure

b, the application points and total value of the vertical load, F,, applied in the racking stiffnes
tests;

related to F/

max for each panekand the mean value of F,, for all similar tests (see 6.7.3.4),

jitioning applied to the panel, and the test laboratory conditions;

r information believédito be appropriate.

Racking stiffness.and strength, vertical loads and displacement

test results shall also contain the following:

ng stiffiess, R, of the panel, expressed in newtons per millimetre, calculated using

R =

where
Fy

Fy

="

Vg —Vo

is the racking load of 0,2F, in newtons;

max?

is the racking load of 0,4F, in newtons.

max?

ning;

bttom

ment

5 and

f the racking stiffness, R, and maximum load, F,,,,,, and the circumstances in which F,, ,, occlirred;

the racking strength, expressed as the value of the maximum racking load, F,,,,,, as found in the strength test;

if applicable, the vertical load, F),, the total vertical load, and the nominal spacing of the studs;

a record

of the displacement at point 3 in Figure 12.
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The values for load relate to the maximum load. Where continuous readings have been taken, the reading
nearest to that required should be used.

6.8 Out-of-plane bending (stiffness and strength)

6.8.1 Specimen size and sampling

Panels shall be tested individually. They shall be typical of sizes in service and formats for which structural
design data is required.

Specimens shall be conditioned in accordance with 6.1.

NOTH 1 Bending tests may cause shear failure in the core and any framing or planes of adhesion. o1, alternatively,
tensil¢ or compressive failure in the faces. Tests over short spans are likely to promote shear failure) while {ests over long
spang are likely to promote failure in the faces. Accordingly, and particularly for panels with framing‘or slalstock cores, it
may be appropriate to determine the bending strength of both short and long panels, in orderto“determing performance
against both failure modes.

NOTH 2  The bending test is normally applied to single panels, but can be applied to two or more panels connected
together to test the connection system.

6.8.2| Loading method and test procedure

6.8.2{1 General

The {est loading shall be both applied and resisted in a_manner approximating actual in-service conditions.
Four{point bending, as illustrated in Figure 14, shallxbe the preferred method of loading; |alternatively,
threerpoint bending or a distributed load may be applied. Eccentricities other than those necessaly to simulate
in-sefvice conditions shall be avoided at points of leading and reaction, and care shall be taken tp ensure that
no inadvertent restraints are present.

NOTH Panels are normally supported harizontally. If panels have an asymmetric construction (pparticularly two
differgnt faces), it may be appropriate in the.case where they will experience loading in both directions (e.g.|wind loads) to
measpre the bending strength of one set of panels in one direction and another set of panels in the other dirgction.

The gccuracy of deflection and load*measurement shall be to within £3 %.

Two geflection gauges sholld be employed, one on each side of the specimen at mid-span.

H/3 H/3 H/3

F

7;35 QDW 7707,
H

Figure 14 — General test set-up for out-of-plane bending
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