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Foreword

ISO (the Inte

rnational 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-governm

ental,_in liaison with 1SQ _ also take part in the work 1SO collaborates closely with the

International
International
The main ta
adopted by

International

Attention is @
rights. ISO s

ISO 16572 w

Electrotechnical Commission (IEC) on all matters of electrotechnical standardization.

Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Part'2.
5k of technical committees is to prepare International Standards. Draft International Stangards
the technical committees are circulated to the member bodies for voting{Publication gs an

Standard requires approval by at least 75 % of the member bodies casting-a vote.

rawn to the possibility that some of the elements of this document may be the subject of gatent
pall not be held responsible for identifying any or all such patent rights.

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

For each type and grade of panel product, as defined (for example in a wood-based panel standard), it is
necessary to determine characteristic values of structural properties to enable it to be used for structural
purposes. This International Standard details the necessary testing, which may only need to be carried out
once for each type and grade of product unless there is a reason to suspect a significant change has occurred
in its praperties

This |nternational Standard is not intended for quality control testing.

© 1SO 2008 — All rights reserved \"
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INTERNATIONAL STANDARD ISO 16572:2008(E)

Timber structures — Wood-based panels — Test methods for
structural properties

1 cope
This [International Standard specifies test methods for determining the structural propérties of commercial
wood-based and lignocellulosic fibrous panel products for use in load-bearing timber strucjures. These
properties are intended for the calculation of characteristic values.

NOT Bamboo is an example of a lignocellulosic fibrous material.

2 ormative 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 the¢ referenced
docupent (including any amendments) applies.

ISO 9424, Wood-based panels — Determination of dimehsions of test pieces

ISO 9427, Wood-based panels — Determination ef.density

ISO 16979, Wood-based panels — Determination of moisture content

3 Terms and definitions

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

31
knifel check
sepafation of the fibres which does not extend through the thickness of the veneer

3.2
length
(woofl-based panels) long dimension of the test piece in the plane of the panel

3.3
specimen
(wood-based panels) piece of the panel from which a test piece will be fabricated

34
test area

(wood-based panels) that portion of the test piece from which the structural property is being evaluated

3.5

test piece

(wood-based panels) specimen or aggregate of parts from a sample fabricated to the size and shape required
for testing

© 1SO 2008 — All rights reserved 1
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3.6
width
(wood-based

panels) short dimension of the test piece in the plane of the panel

4 Symbols and abbreviated terms

Subscripts a

A cross-sectional area of the test piece within the gauge length, equal to ¢, in square millimetres

b measured width of test piece, in millimetres

E mogutus-of-elasticity—ir-megapaseals

F load, in newtons

Finax maximum load applied to the test piece, in newtons

Fy increment of load on the linear portion of the load-deflection curve, in newtons (see.Figure 1)

f streingth, in megapascals

G modlulus of rigidity, in megapascals

I, secpnd moment of area, in millimetres to the fourth power

k sloge of the linear portion of the load versus deformation, of deflection curve, in newton
millimetre (see Figure 1)

/ length of test piece, in millimetres

Iy gauge length, in millimetres

Iy distence between an inner load point or line and the nearest support, in millimetres

M moment, in newton millimetres

t measured thickness of test piece, in millimetres

1 nonpinal thickness of the panel béing tested, in millimetres

u deflection or deformation, in millimetres

Uy increment of deflection.corresponding to F,, in millimetres (see Figure 1)

w seclion modulus, insmillimetres to the third power

bplied to_l0ads, capacities, strengths, stiffnesses, and moduli of elasticity:

5 per

app apparent

c compression

edge edgewise

m bending

s planar shear

t tension

true true bending

v panel shear

2 © 1SO 2008 — All rights reserved
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Yi

NOTH
respe

5

5.1

All panels in a sample shall be of the same type, grade, thickness range and composition and

defin

5.2

eflection or deformation
bad

lope =k

Experience has demonstrated that suitable values of F; and F, are approximately 10 % and
Ctively.

Figure 1 — Load-deflection or deformation graph within the linear range

sampling

Sampling of panels

bd in a standard or product specification. The sample shall be representative of the product

Sampling of specimens

40 % of F,

max’

or lay-up as
s defined.

The position of the specimens within the panels shall be selected to ensure the sampling of specimens is
unbiased. The specimens for each type of test in each direction shall be from a different position in different
panels of the same sample.

NOTE

1200

©180

mm x 2 400 mm, is given in Annex B.

2008 — All rights reserved
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6 Preparation of test pieces

6.1 Condi

6.1.1

tioning

Standard conditioning

With the exception of 6.1.2, all test pieces shall be conditioned to constant mass in an atmosphere of relative
humidity (65 + 5) % and temperature (20 + 2) °C. Constant mass is deemed to be attained when the results of
at least three successive weighings indicate the moisture content has stabilized to within + 0,5 % for at least a

48 h period.

If the conditi
remain in the

6.1.2 Alter

Test pieces may be differently conditioned and/or unconditioned.

Unless othe
conditioning
using moistu

6.2 Dimensions of test pieces

6.2.1 Meth

The dimensidns shall be determined in accordance with 1ISO-9424.

6.2.2 Meagurements to be taken

The thicknes|
exception of
each edge o
shear, methg
length of the
(including thg

If the thickne
measured to

6.3 Moist

pd of measurement

bns of the testing room are not the same as those in the conditioning chamber, test pieces
conditioning chamber until testing.

hative conditionings

(wise noted in the test report, results from Clauses 7 to 11 shall-be corrected to 1
bs specified in 6.1.1. The procedure for correcting structural properties shall be technically s
e content results from 6.3, and shall be recorded in the test repatt.

5 of the test pieces shall be measured-at the four corners of the test area and averaged. Wi
panel shear, methods A and B, the-width of the test pieces shall be measured at two points
the test area and averaged. The length of the test pieces for panel shear, method A, and g
d A, tests shall be measured at two points along each edge of the test area and averaged
test pieces for panel shéar,” method B, shall be measured along the centreline of the test
radius section), as shown in Figure 9.

sses of individualCplies or layers in plywood or composite panels are required, then each sh
the nearest 0,4\mim at the four edges of the test piece and averaged.

Lire content

6.3.1 Meth

rd of measurement

shall

eflect
bund,

h the
blong
lanar
. The
area

Bl be

The moisture content shall be determined in accordance with the procedures of ISO 16979.

6.3.2 Measurements to be taken

The moisture content shall be determined from at least one test piece per panel and measured at the time of

testing.
6.4 Densi

6.4.1 Meth

ty

od of measurement

The density shall be determined in accordance with the procedures of ISO 9427.

© 1SO 2008 — All rights reserved
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Measurements to be taken

The density shall be determined from at least one test piece per panel and measured at the time of testing.

7 Bending properties

71

711

True bending properties flatwise

Test piece

The tlest piece shall be rectangular in cross-section. The depth of the test piece shall be equalto

of thd
betw
durin

The application of the load shall be as shown in Figure 2, with.minimum dimensions as noted. G

panel, and the width shall be not less than 300 mm. The total length of the test piece shal
pen the supports plus an overhang sufficiently long to prevent the test piece from slipping off
j testing.

Loading equipment
bading equipment shall be capable of measuring the load to an accuracy/of 1 % of the maxir

Loading method

he thickness
be the span
the supports

hum load.

ontact points

for Igads and reaction forces shall be continuous across the width of the test piece and (30 + 1) mm in
diameter. The test hardware shall include appropriate mechanisms, such as rollers or pivots, to [minimize the
development of axial forces in the test piece and to allew the test piece to deflect freely under load. The
appligation of the load shall create a zone of uniform.bending moment between the load points, ffree of shear
stresges.
The fecommended distance for [, is 16¢, to ‘preclude shear failures outside the zone of uniform bending
moment.
NOTH 1 Large deflections may occur when test pieces with small bending stiffness are tested t¢ failure, thus
alternptive test arrangements may be«equired. In general, the test configuration described in this subclausq is suitable for
a test piece with a thickness gréater than 9 mm (corresponding to a bending stiffness per unit wWidth of about
300 kN-mm2Z/mm). Smaller thicknésses may be tested by using smaller-diameter supports and proportionally reducing the
distar|ces between them.
NOTB 2  Thick and/orWwide test pieces may require larger-diameter supports.
Dimensions in millimetres
I,>2240 >300 I,>240
|V V4 2
71 A
Fi2 | Fi2
N\
| B |
\
¥ I 2]
L ‘ N ‘ |
\ | I, > 250 L
1 7 A
Key
1  test piece
Figure 2 — True bending modulus of elasticity and stiffness test configuration
© 1SO 2008 — All rights reserved 5
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7.1.4 Test procedure

71.41

Rate of application of load

The load, F, shall be applied at a constant rate so that the maximum load is reached within (300 £+ 120) s.

71.4.2

Measurement of length and deformation

The lengths /; and /, shall be measured to the nearest 1 mm. The deflection of the test piece shall be
measured between two parallel lines, perpendicular to the span, located in the zone of uniform moment, as

shown in Figure 2. This distance (the gauge length) shall be not less than 250 mm. Deflection measuren

nents

may be refeenced relative to the top or bottom of the test piece. Test pieces exhibiting excessive twist
may require [two points of deflection measurement, in which case the average of the two readings_sh

used in the

For ¢, less t
as large as

71.5 Expr

7151 Tnq

Iculations. The deflection over the gauge length shall be measured to the nearest 0/01-mm

n 9 mm thick, the minimum 250 mm gauge length may be proportionally reduced, but shou
ssible while maintaining adequate clearance between the gauges and the loading equipme]

ssion of results

ue modulus of elasticity and bending stiffness

warp
il be

Id be
nt.

The true berlding modulus of elasticity of the test piece shall be calculated from the linear portion of thg load
versus deflegtion graph, as given in Equation (1) or (2):
Faly?l
E L~ A 142 1
m,true 16”A[a ( )
or
kl4%1,

Em,true - 161a 2)
The true bending stiffness, £, i,el5, Of(the test piece shall be calculated from the linear portion of thg load
versus deflegtion graph, as given in Equation (3) or (4):

Fal{?l,
Em truellp = 1A6—uA 3)
or
kiz2ly
E I, =—+*= 4
m,true r 16 ( )
7.1.5.2 Bending strength and moment capacity
The bending strength of the test piece shall be calculated as given in Equation (5):
Fmax12
= 5
fm,true oW ( )
The moment capacity of the test piece shall be calculated as given in Equation (6):
Frax!
Mmax,true = —max 2 (6)

2

© 1SO 2008 — All rights reserved
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7.2 Apparent bending properties flatwise

7.21 Test piece
The test piece shall be rectangular in cross-section. The depth of the test piece shall be equal to the thickness

of the panel, and the width shall be 300 mm. The total length of the test piece shall be 48 times ¢, plus an
overhang sufficiently long to prevent the test piece from slipping off the supports during testing.

7.2.2 Loading equipment

The loading equipment shall be capable of measuring the load to an accuracy of 1 % of the maximum load.

7.2.3| Loading method

The application of the loads shall be as shown in Figure 3 and accurate to the nearest ¥ mm. Contact points
for Igads and reaction forces shall be continuous across the width of the test-piece and (30 + 1) mm in
diameter. The test hardware shall include appropriate mechanisms, such as rollers-or pivots, to [minimize the
development of axial forces in the test piece and to allow the test piece to freely deflect under loadl.

NOTE Thick test pieces may require larger-diameter supports.
I1
I, = 16t, 16t, I, = 16t,
Fl2 s Fl2
') 4 i
| oy

1

2
Key

1 test piece
2 gupport

Figure 3 — Apparent bending modulus of elasticity and stiffness test configuratipn

7.2.4 Testprocedure

7241 Rate of application of load

The load, F, shall be applied at a constant rate so that the maximum load is reached within 300 + 120 s.

7.2.4.2 Measurement of length and deformation

The effective gauge length, I, shall be measured to the nearest 1 mm. The deflection of the test piece shall
be measured at mid-width and mid-span. Test pieces exhibiting excessive twist/warp may require two points
of deflection measurement near the outer edges of the test piece at mid-span, in which case the average of
the two readings shall be used in the calculations.

© 1SO 2008 — All rights reserved 7
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Deflection measurement may be from the top or bottom of the test piece and shall be referenced relative to
the top of the test piece, above the outside supports. If referencing deflection measurements from test
hardware, steps shall be taken to reduce error due to crushing at contact points and hardware
settling/movement.

The deflection over the gauge length shall be measured to the nearest 0,01 mm.
7.2.5 Expression of results

7.2.51 Apparent modulus of elasticity and bending stiffness

The apparent bending modulus of elasticity of the test piece shall be calculated from the linear portion_¢f the
load versus deflection graph, as given in Equation (7) or (8):

23F, 1,3
E L _“07 A 7
MR 1 1296u, 1, "
or
3
p 23kl ®)

maw [ 12967,

The apparerft bending stiffness, £, 455/,, Of the test piece shall be caleulated from the linear portion ¢f the
load versus deflection graph, as given in Equation (9) or (10):

23F, 143
E == A1 9
MAPPTR 12064 , ®)
or
23k1;3
Em,appla = 1296 (10)
7.25.2 Bending strength and moment capacity
The bending|strength of the test.piece shall be calculated as given in Equation (11):
- Fmax12
T opr 11
fm,app ow ( )
The moment|capacity of the test piece shall be calculated as given in Equation (12):
M Fmax12 (1 2)

max,app — 2

7.3 Bending properties edgewise

7.3.1 Test piece

The test piece shall be rectangular in cross-section and shall have a width, 5, of 50 mm, a length, /, of 915 mm
and a thickness, ¢, equal to the thickness of the panel, as shown in Figure 4.

8 © 1SO 2008 — All rights reserved
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7.3.2 Loading equipment

The loading equipment shall be capable of measuring the load to an accuracy of 1 %.

7.3.3 Loading method

The load and reaction forces shall be applied to the nearest 1 mm, as shown in Figure 4. The test piece shall
be oriented on edge, with the plane of the panel parallel to the load, F. The load, F, shall be applied mid-span.
The contact points for the load and the reaction forces shall be continuous across the width of the test piece
and shall be sufficient in area to prevent crushing of the test piece. The test hardware shall include
appropriate mechanisms, such as rollers or pivots, to minimize the development of axial forces in the test
piecgand 1o allow the test piece o freely deflect under load.

Test [pieces having a b/t ratio of three or greater are subject to lateral instability during) loading. Lateral
suppeorts, if used, shall allow movement of the test piece in the direction of load application”and have minimal
frictignal restraint.

Bearing plates at least 25 mm in length are recommended to preclude crushing of the test piece.

Dimensiong in millimetres

I, = 838

F

. i
l -/ [

N

S

Key

1 test piece
2  gupport

Figure 4 — Edgewise bending test configuration

7.3.4| Testprocedure

7.3.41 Rate of application of load

The load, F, shall be applied at a constant rate so that the maximum load is reached in not less than 10 s and
not more than 300 s.

7.3.4.2 Measurement of deformation and ultimate load

Deformation shall be measured as the deflection at the load point with respect to the end reaction plates, to
the nearest 0,01 mm.

If, because of the design of the apparatus, the deflection measurement includes extraneous components, the

deflection data may be adjusted for such extraneous components. Any such adjustments shall be detailed in
the test report.

© 1SO 2008 — All rights reserved 9
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7.3.5 Expression of results

7.3.51 Bending modulus of elasticity and stiffness capacity

The edgewise bending modulus of elasticity of the test piece shall be calculated from the linear portion of the

load versus deflection graph, as given in Equation (13) or (14):

E N
Med9e = 48y 1,

(13)

or

_ kg

Em,edge - 48]
a

The edgewisg bending stiffness capacity, £y, ¢gqe/a
of the load versus deflection graph, as given in Equation (15) or (16):

Fuly®
Em,edge /o = m
A
or
3
kl4
Em,edge /o = E

7.3.5.2 Bending strength and moment capacity

The bending|strength of the test piece shall be calculated as given in Equation (17):

_ Fmaxl1
fm,edge - 4w

The moment|capacity of the test piece shall be calculated as given in Equation (18):

M _ Fmaxl1

max,edge 4

8 Compiression properties

8.1 Genetral

, of the test piece shall be calculated from the linear p

(14)

brtion

(15)

(16)

(17)

(18)

Compression tests shall be in accordance with 8.2 for small-size test pieces or 8.3 for large-size test pieces.

8.2 Compression test for small test pieces
8.2.1 Test piece

8.2.1.1 General

The preparation of the test pieces will depend on the nominal thickness, ¢4, of the panel to be tested. If 7, is
40 mm or greater, the test piece shall consist of one piece of the panel being tested, and be as described in

10
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8.2.1.2. If ¢, is less than 40 mm, the test piece shall consist of several pieces of the panel being tested and be
fabricated as per 8.2.1.3.

8.2.1.2 Panels having a thickness of 40 mm or greater

For panels with a z; of 40 mm or greater, the test piece shall have a width, 5, of 200 mm, a length, /, of
between five and six times ¢, and a thickness, ¢, equal to the thickness of the panel.

8.2.1.3 Panels having a thickness of less than 40 mm

For panels with a ¢, of less than 40 mm, the test piece shall be formed from the bonding together of

spec
The

fabrig
lengt
each

NOTH
8.2.2

Thell

8.23

The |
any
piece

mens of adjacent positions within the panel until the thickness, ¢, of the test piece is not less
bpecimens shall be oriented to make the test piece as symmetrical as possible. The téstp
ated oversized and, after the necessary bonding, machined to a minimum width5;-of 4
N, /, of between five and six times #1. The end surfaces of the test pieces shall bersmooth a
other and at right angles to the test piece length.

The forms of typical test pieces are shown in Figure A.1.

Loading equipment

bading equipment shall be capable of measuring the load to an-a€curacy of 1 % of the maxir

Loading method

pad shall be applied through a spherical connection~on the upper head of the test machin
eviation from parallel of the ends of the test piece ‘and permit adjustment to match the en

(see Figure 5).
y/
3

18—

than 40 mm.
ece shall be
0Omm and a
hd parallel to

hum load.

b to allow for
s of the test

/7777 /T /L
E
I

Key

1 test piece

2t

ransducer

3  spherically seated platen

©I1SO

Figure 5 — Compression test configuration for small-size test pieces

2008 — All rights reserved
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8.24 Test

8.24.1

The load, F, shall be applied at a constant rate so that the maximum load is reached within (300 £+ 120) s.

8.24.2

2008(E)

procedure

Rate of application of load

Measurement of length and deformation

Data for load-deformation curves shall be taken to determine the modulus of elasticity and the compression

stiffness.

The deformation shall be measured over the central portion on two opposing faces of the test piece,cuging a

gauge length

stiffness and

The deforma

8.3 Comp

8.3.1 Test

The test pieqg
wide and 38
are required,

to obtain the
symmetrical

8.3.2 Load
The loading

8.3.3 Load

The load sh4d

, 14, of (100 £ 25) mm. The average of the two readings shall be used in the calculation
modulus of elasticity of the test piece.

fion shall be measured to the nearest 0,005 mm.

ression test for large-size test pieces

piece

e shall be precisely cut with all adjacent edges at right anglés,) The test piece shall be 19
) mm long. A length-to-thickness ratio of 20 or less shall be used except that, if only strength
a ratio of 10 or less shall be used. It may be necessary.te glue two or more specimens tod

specified length-to-thickness ratio. Bonded specimens-shall be oriented to make the test pie
hs possible and shall be oversized to allow machining\to the correct dimensions after bondin

ing equipment

ing method

Il be applied through a spherical connection on the upper head of the test machine to allg

any deviation from parallel of the ends of'the test piece and permit adjustment to match the ends of th

piece (see H
thickness of

12

igure 6). The lateral supports shall loosely hold the test piece and shall be adjustable t
bach test piece.

bquipment shall be capable of measuring the load to an accuracy of 1 % of the maximum lodd.

f the

D mm
data
ether
Ce as
of

w for
b test
Db the
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| b L

3
4

Key
1 gpherically seated platen
2 Ipading block
3  test piece
4 |pteral support adjustabte to test piece thickness
5  ftransducer

Figure 6 — Compression test configuration for large-size test pieces

8.3.4| Testprocedure

8.3.4.1 Rate of application of Toad

The load, F, shall be applied at a constant rate so that the maximum load is reached within (300 + 120) s.

8.3.4.2 Measurement of length and deformation

Data for load-deformation curves shall be taken to determine the modulus of elasticity and compression
stiffness.

The deformation shall be measured over the central portion on two opposing faces of the test piece, using a
gauge length, /4, of (125 £ 10) mm. The average of the two readings shall be used in the calculations.

The deformation shall be measured to the nearest 0,002 mm.

© 1SO 2008 — All rights reserved 13
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8.4 Expression of results

8.41

General

The following equations shall be used to calculate the compression modulus of elasticity, stiffness and
strength from the results from both 8.2 and 8.3. 4 is defined as the total cross-sectional area of the plies
parallel to the compression load within the gauge length when the parallel-ply theory is used in the evaluation.

8.4.2 Compression modulus of elasticity and stiffness

F
E, =4
U A
or
kl
E =1

C

The compres
deformation

or

8.4.3 Com

The compres

F

fc: "

9 Tensid
9.1 Testq

sion stiffness, E 4, of the test piece shall be calculated from-{he linear portion of the load v
graph, as given in Equation (21) or (22):

(a1
A

bression strength

sion strength of the test pigce shall be calculated as given in Equation (23):

n properties

iece

load

(19)

(20)

ersus

(21)

(22)

(23)

The test piece shall be rectangular in cross-section with a thickness equal to the thickness of the board and an
overall width of not less than 150 mm (see Figure 7). The overall length of the test piece will depend on the
equipment used to apply the load. The length of the test area shall be not less than 250 mm. The width of the
test piece outside the test area may be increased (as shown by dotted lines in Figure 7) to help isolate failures
to the test area. The width of the test area shall be constant.

9.2 Loadi

ng equipment

The loading equipment shall be capable of measuring the load to an accuracy of 1 %.

14
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Loading method

The test piece shall be held in grips which apply the required loads to the test piece with a minimum influence

on fa

ilure load and position of failure.

Dimensions in millimetres

Key
1 f

The ¢
The ¢
9.4

9.4.1
The |

9.4.2
Data

The

BT i
——— e
1 3
F ——— nid
= - = F
o
— ~ ~
R e RS VX |
AH— Lk :
A
>250
est area
ength to suit jaws of test machine.
Figure 7 — Tension testconfiguration

rips shall not apply a bending moment to the test piece, nor allow slippage under load.
rips shall be self-aligning. The type of grips uséd shall be reported.
Test procedure

Rate of application of load
bad, F, shall be applied at aconstant rate so that the maximum load is reached within (300 4 120) s.

Measurement of length and deformation
for load-deformation curves shall be taken to determine the tension modulus of elasticity and stiffness.
leformationishall be taken over the central portion on the two opposing faces of the test pjece, using a
e length,\J,," of (100 + 25) mm. The average of the readings shall be used in the calcylation of the

gaug
modu

lus of.elasticity and stiffness.

The ¢

eformation shall be measured to the nearest 0,005 mm.

9.5

9.5.1

Expression of results

General

The following equations shall be used to calculate the tension modulus of elasticity, stiffness and strength
from the results from 9.1 to 9.4. 4 is defined as the total cross-sectional area of the plies parallel to the tension
load within the gauge length when the parallel-ply theory is used.

©180
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ion modulus of elasticity and stiffness

The tension modulus of elasticity of the test piece shall be calculated from the linear portion of the load versus
deformation graph, as given in Equation (24) or (25):

E; = Fal (24)
MAA
or
E = (25)
The tension |stiffness, E4, of the test piece shall be calculated from the linear portion of the'load versus
deformation graph, as given in Equation (26) or (27):
EiA = Ml (26)
L 7N
or
9.5.3 Tensjon strength
The tension $trength of the test piece shall be calculated as given'in Equation (28):
ft = T (28)
A

If the fracturg
test result for

this test piece shall be reported separately.

10 Panel shear

10.1 Panel

10.1.1 Test
The test pieg
overall width
width of (200

NOTE

shear — Method-A

piece

of thectest piece will depend on the equipment used to apply the load. The test area shall h
£40) mm and length of (600 £ 10) mm.

e shallsbe fectangular in cross-section with a thickness, ¢, equal to the thickness of the panel.

b of a test piece occurs at or withinsthe' grips, or in the transition zone outside the test area, the

The
hve a

With certain panel materials, panel buckling may occur, depending on construction, thickness and orientation.

Valid results may only be obtainable with the test piece oriented with the strongest in-plane bending property

perpendicular

10.1.2 Load

to the rails.

ing equipment

The loading equipment shall be capable of measuring the load to an accuracy of 1 % of the maximum load.

10.1.3 Load

ing method

Load shall be applied to the test piece so that the resultant of the forces is a single force, F, acting along the
edges of the test area, as shown in Figure 8. Not shown in Figure 8 are the secondary forces necessary to

16
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maintain equilibrium of the test configuration. These loads shall be such that the moment is zero near the
centre of the test area. The short ends of the test area shall not be loaded or restrained. Test equipment shall
be appropriately chosen to ensure an equal and uniform loading by F along both edges of the test piece.

Dimensions in millimetres

A

600

/

b =200

Key

1 test area

2 st piece

3  llnear displacement transducers

Figure 8/— Panel shear test configuration — Method A
10.1.4 Test procedure

10.1.4.1 Rate of application of load

The Ipad, F, shall'be applied at a constant rate so that the maximum load is reached within (300 4 120) s.

10.1.|4.2 Measurement of length and deformation

Deformation shall be measured along a (200 + 10) mm gauge length on each side of the test piece (see
Figure 8, section A-A) and averaged. The gauge length shall be orientated on the compression diagonal, at
45° to the edges of the test area, and centred about the test area.

Equipment for deformation measurement shall give values accurate to 2 % of the total measured elongation.
10.2 Panel shear — Method B

10.2.1 Test piece

The test piece shall be rectangular in cross-section with a thickness, ¢, equal to the thickness of the panel.
Other dimensions of the test piece shall be as shown in Figure 9.
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Dimensions in millimetres

T
Re
200

N
N
SN
500
900

3
45°
R
S/

145, |150, " 145
I

Key

1 test piecq
2 test area
3 rail

Figure 9 — Panel shear test piece and set-up for method B

The loaded durfaces:of the test piece shall be smooth and parallel to each other and at right angles to the test
piece length,

N

NOTE 1 WITh certain panel materials, panel buckling may occur, depending on construction, thickness and orientation.
Valid results may only be obtainable with the test piece oriented in either the longitudinal or lateral direction.

Timber rails having minimum dimensions of 35 mm x 145 mm x 700 mm long shall be bonded to both sides of
the test piece at each edge. The width of the rails may be increased to eliminate a shear failure between the
rails and the test piece. The rails shall be spaced (150 + 2) mm apart with their ends even with the test piece
at two diagonally opposite corners, as shown in Figure 9. Prior to bonding, the rails and the test piece shall be
conditioned to the approximate moisture content at which the test piece is to be tested.

NOTE 2 Previous experience has shown that rails should be of “good quality” material with a minimum compression
strength parallel to the grain of 35 MPa and a minimum bending modulus of elasticity of 9 000 MPa. This is to ensure that
the stiffness of the rails is greater than that of the test panels and to ensure the stresses in the rails remain below 40 % of
the ultimate value.
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A suitable PRF adhesive shall be used to attach the rails.

NOTE 3 Some panel materials have a high panel shear strength but insufficient internal bond and planar-shear
strength to transfer the stresses from the rails into the panel. In these cases, the rail may separate from the test piece.
This may be prevented by applying lateral pressure to the rails, for example by the use of bolts.

Steel rails may be substituted for timber rails and clamping may be substituted for bonding, provided that no
crushing of the test piece or slippage between rail and test piece occurs.

NOTE 4  Special rail facings may be needed to develop adequate friction between the rails and the test piece. The
clamping method is particularly well suited to reconstituted panel materials that would otherwise require bolting to prevent
planar shear in the test piece under the rails.

10.2.2 Loading equipment

The loading equipment shall be capable of measuring the load to an accuracy of 1,% of the maximum load
appli¢d to the test piece.

10.2.3 Loading method

The load shall be applied evenly over the top surface of the uppermost:rail as single force acting along the
longijudinal axis of the test piece, parallel to the rails.

NOTE A suitable apparatus for applying equal loads to the rails is shown in Annex C.
10.2.4 Test procedure

10.2.4.1 Rate of application of load

The Ipad, F, shall be applied at a constant rate so that the maximum load is reached within (300 4 120) s.

10.2.4.2 Measurement of length and deformation

WheI shear modulus of rigidity, G,xis to be determined, deflection gauges shall be attached to poth sides of
the test piece, parallel to each other, as shown in Figure 9. The gauge length, /;, along which deformation is
measgured shall be the compression diagonal at 45° to the rails, passing through the centre of the test area.
The gauge length shall be between 120 mm and 150 mm and centred between the rails along thi$ line.

Attachment of the gauges-may be with pins inserted in 3 mm diameter drilled holes (see Figure 8,section A-A)
or by|glued mounts withthe contact area being less than 5 mm in diameter.

The feformationshall be determined as the average of the measurements taken on each side of the test
piecd, using-nieasuring devices (e.g. transducers) attached to the test piece. Equipment for| deformation
meagqurement shall give values accurate to 1 % of the total measured elongation.

10.2.4:3— Faiture mode

The failure mode of the specimen shall be recorded. Any piece that fails in any manner other than by panel
shear of the face of the test piece between the rails shall be reported separately.

NOTE Because shear stresses applied by the rails also produce tensile stresses at 45° to the rails, panels having a
tensile strength less than or approaching their shear strength will usually display one or more tension breaks at
approximately 45° to the rails and often extended beneath them. Such results are not abnormal.
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10.3 Expression of results

10.3.1 General

The following equations shall be used to calculate the panel shear rigidity and strength from the results from
both 10.1 and 10.2.

10.3.2 Pane

| shear rigidity

The modulus of panel shear rigidity shall be calculated from the straight-line portion of the load versus

deformation graph, as given in Equation (29):
ki
=1 29
Vo2 (29)
If quantified, jJa correction factor to compensate for the effects of non-uniform shear stress distribution near the
ends of the tgst area may be applied. The test report shall clearly state whether or not thé.correction has|been
applied.
10.3.3 Pane] shear strength
The panel shear strength of the test piece shall be calculated as given in Eguation (30):
fv= Frfax (30)
Iy
If the failure |of a test piece occurs outside the test area or at‘the transition zone, the test result for thig test
piece shall bg reported separately.
11 Planar shear
11.1 Methgd A — Loaded by plates
11.1.1 Test piece
The test pie¢e shall be rectangular in cross-section with a thickness, ¢, equal to the thickness of the panel.
Test pieces |from material hat' is expected to vary significantly within the test piece due to growth or
manufacturing features, of ffrom other causes, shall be at least 150 mm wide by 450 mm long. This sjze is
recommenddd for uniform~material as well. However, smaller specimens of uniform material may be uged if
these are nof less than.four times #; in width and twelve times ¢, in length.
The test piege shall be bonded between two plates (see Figure 10) with an adhesive sufficient to prechllde a
significant cqnftribution of adhesive creep to the measured deformation. Each plate shall have a knife |edge

projecting 6 mm beyond the end of the test piece, with the knife edges parallel to each other.

20
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Key
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Plang
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repof

11.1.

Thel

11.1.

-block
nife edge
ial gauge or transducer
bst piece
racket attached to back of plate
lates
Figure 10 — Planar-shear test configuration
r-shear properties of panels-containing veneer can be affected by the orientation of knife
eneer. Knife check orjentation shall be recorded as open or closed (see Figure 11) and in

t.

R Loading equiipment

bading equipment shall be capable of measuring the load to an accuracy of 1 % of the maxin

B Keading method

hecks within
Cluded in the

hum load.

The load shall be applied as shown in Figure 10. V-blocks shall be used to uniformly distribute the load along
the knife edges. The V-blocks shall be positioned such that the forces applied to the test piece are in direct
opposition to each other and parallel to the axis of the machine. The plates shall be appropriately chosen to
ensure the load is transferred uniformly over the entire test piece.

WARNING — Pivots permitting rotation about an axis parallel to the knife edge or spherical seats free
to pivot in this manner should not be used, as they create unstable loading which may cause violent

eject

©180

ion of the test piece from the machine and a hazard to operating personnel.
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Dimensions in millimetres

Key
1 plates

2 knife chefks

Figure 11 — Orientation of knife.checks in plywood

11.1.4 Test procedure

11.1.4.1 Rate of application of load

The load, F, ghall be applied at a constant rate.so that the maximum load is reached within (300 + 120) s

11.1.4.2 Measurement of length and,deformation

Data for load
method of m

basuring the slip between the plates is shown in Figure 10.

The deformation shall be.measured to the nearest 0,002 mm.

11.1.5 Expression_of results

11.1.51 PI

\ #
\ ”
|\
(] .‘\I‘\ o '-‘ ,
(-1 y
\ /
\ /
¥,/
\ I/
AL A | |
L J "-
\
\
\
\ |
N
a) Knife checks open b) Knife checks closed

-deformation curves-shall be taken to determine the planar-shear modulus of rigidity. A sujtable

Bnar-shear rigidity

The modulus of planar-shear rigidity shall be calculated from the linear portion of the load versus deformation
graph, as given in Equation (31):

Ckt

G. =—
S b

22

(31)
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