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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
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INTERNATIONAL STANDARD ISO 8
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Timber structures — Glued laminated timber — Test methods
for determination of physical and mechanical properties

1

cope

This Inpternational Standard specifies test methods for determining the following characteristic values of glued
lamingted timber: modulus of elasticity in bending; shear modulus; bending strength;modulus

tensio
to the
grain;
grain;
In add

The m

2 N

The f
refere

grain; compression strength parallel to the grain; modulus of elasticity in tension perper
tension strength perpendicular to the grain; modulus of elasticity in compression perper
compression strength perpendicular to the grain and shear strength.

ition, the determination of dimensions, moisture content, and density’are specified.

ethods apply to rectangular shapes of glued laminated timbér.

ormative references

bllowing referenced documents are indispensable for the application of this docume
hces, only the edition cited applies. For_uhdated references, the latest edition of th

document (including any amendments) applies:

ISO 3

ISO 3

ASTM

ASTM

ASTM

ASTM

JAS 2

130, Wood — Determination of maisture content for physical and mechanical tests

131, Wood — Determination ef\density for physical and mechanical tests
D198, Standard test methods of static tests of lumber in structural sizes
D2915, Standard practice for evaluating allowable properties for grades of structural lumb
D3737, Standard practice for establishing allowable properties for structural glued laminaf
D4933,8Standard guide for moisture conditioning of wood and wood-based materials

35, Standard for structural glued laminated timber

Of elasticity in

n parallel to the grain; tension strength parallel to the grain; modulus of elastigity.in compression parallel

dicular to the
dicular to the

ht. For dated
e referenced

D

r

ed timber

3 Terms and definitions

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

3.1
chara

cteristic density

mean density obtained at a 75 % confidence limit with mass and volume corresponding to equilibrium
moisture content at a temperature of 20 °C and a relative humidity of 65 %
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3.2

characteristic strength
lower 5-percentile value at a 75 % confidence limit obtained from the results of tests using test specimens at
an equilibrium moisture content resulting from a temperature of 20 °C and a relative humidity of 65 % or the
strength value at the observed moisture content when full size members are tested

3.3

characteristic stiffness
mean stiffness at a 75 % confidence limit obtained from the results of tests using test specimens at an
equilibrium moisture content resulting from a temperature of 20 °C and a relative humidity of 65 %

NOTE An
defined in 3.1,

34

minimum nu
for the detern
otherwise not

3.5
population
test specimer
are intended {

NOTE Sp

4 Symbo

A

Ec,O

E¢ 90

Fc,90,max

Fc,90,max,est

Fm ax

nex A provides a set of guidelines for statistical processing of data to determine characteristic val

ues as

B.2 and 3.3.

mber of test specimens
hination of all characteristic values a minimum number of 30 test specimens~is\required
bd for the specific test involved

s used to determine characteristic values should be representative’ of the population tha
0 represent

pcimen is used throughout this International Standard to mean test'specimen as used in 3.4 and 3.5.

cross-sectional area (mm?2)

distance between a loading position-and the nearest support in a bending test (mm)
width of cross section in a bending test, or the smaller dimension of the cross section (m|
modulus of elasticity in compression parallel to the grain (MPa)

modulus of elasticity in compression perpendicular to the grain (MPa)

global modulus-of elasticity in bending (MPa)

local modulus of elasticity in bending (MPa)

apparent modulus of elasticity in bending (MPa)

inless

t they

m)

modulus of elasticity in tension parallel to the grain (MPa)

modulus of elasticity in tension perpendicular to the grain (MPa)
load (N)

compressive load perpendicular to the grain (N)

maximum compressive load perpendicular to the grain (N)
estimated maximum compressive load perpendicular to the grain (N)

maximum load (N)
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F,

max,est
Fi 90
Ft,90,max
Je0

Je,90

Jm

ISO 8375:2009(E)

estimated maximum load (N)

tensile load perpendicular to the grain (N)

maximum tensile load perpendicular to the grain (N)
compressive strength parallel to the grain (MPa)
compressive strength perpendicular to the grain (MPa)

bending strength (MPa)

f0
ft,90
N

NOTE

Suffixes “1” and “2”, refer to loads or deformations at particular points of a test, and are referre
this Infernational Standard.

tensile strength parallel to the grain (MPa)
tensile strength perpendicular to the grain (MPa)
shear strength parallel to the grain (MPa)

shear modulus (MPa)

estimated shear modulus (MPa)

depth of cross section in a bending test, or the larger dimension of the cross s
test specimen height in perpendicular to grain tests'(mm)

gauge length (mm)

second moment of area (mm?%)
coefficients (—)

coefficient for shear modulus (—)

span in bending, or length of test specimen between the testing machine grips in
and tension (mm)

gauge length forthe determination of modulus of elasticity (mm)
plate thickness (mm)
section’modulus (mm3)

deformation (mm)

ection, or the

compression

d to throughout

5 Determination of dimensions of test specimens

The dimensions of the test specimen shall be measured to an accuracy of 1 %. The dimension-measuring
devices shall be such as to permit measuring dimensions in millimetres to three significant figures. All
measurements shall be made when the test specimens are conditioned as specified in Clause 8. If the width
or thickness varies within a test specimen, these dimensions should be recorded as the average of three
separate measurements taken at different positions on the length of each specimen.

Where possible, the measurements should not be taken closer than 150 mm to the ends of the specimen.
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6 Determination of moisture content of test specimens

The moisture content of the test specimen shall be determined on a section taken from the test specimen.

In strength tests for bending, tension parallel and perpendicular to grain and compression parallel and
perpendicular to grain, the moisture content of the test specimen shall be determined as soon as practical
after testing, or the specimen shall be sealed to prevent any further moisture change until testing can be
initiated. The section shall be cut as close as possible to the fracture.

As an alternative, the provisions of ISO 3130 may be used for determining moisture content.

7 DeternJination of density of test specimens

blue is needed, the density shall be determined on a portion of the cross section.or the|entire

taken from the test specimen near the fracture area.

If a density v
cross section

In strength tepts such as bending and parallel to grain, the density of the test specimén shall be determined

after the testing and the section shall be cut as close as possible to the fracture.

For perpendig¢ular to grain test specimens, the density of the test specimens ‘shall be determined prior to

testing from the measurements of mass and volume of the whole test specinmen.

As an alternalive, the provisions of ISO 3131 or ASTM D2915 may be used for determining density.

8 Conditioning of test specimens

The tests shs
and (65 £ 5) 9
considered to
not differ by
As an altern

Where the tim
be reported a

For small spe

Test specime

Jive, the provisions of ASTM D4933 may be used to establish moisture conditioning.

Il be carried out on specimens that are conditioned at the standard environment of (20 4
o relative humidity. A test piece is conditioned when it attains constant mass. Constant m
be attained when the results of two sticcessive weighings, carried out at an interval of 6
ore than 0,1 % of the mass of the test specimen.

ber to be tested cannot be readily conditioned to the above standard environment, that fag
nd the moisture content of the test specimen shall be reported with the test results.

Ns may be stored in the test area for up to 24 h if they are closely piled and vapour-tight wri

9 Determination of local (shear-free) modulus of elasticity of the beam in bendil

9.1

2)°C
ass is
h, do

t shall

cimens, unless otherwise protected, test specimens shall not be removed from the conditioning
environment ore than 1 h/before testing.

apped.

Test specimen

ng

The test specimen shall have a minimum length to permit testing with a span of approximately 18 times the

depth of the s

ection. The test span shall be reported.

9.2 Procedure

The test specimen shall be symmetrically loaded in bending at two points over a span of (18 + 3) times the
depth as shown in Figure 1. The span between load heads shall be six times the specimen depth. All spans
and distances shall be noted and measured to the nearest millimetre.
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NOTE 1 The intent of this International Standard is to test with a span equal to 18 times the depth; tolerances are
provided to enable testing of a broader range of specimens.

The test specimen shall be simply supported.

NOTE 2  Small steel plates of length not greater than one-half of the depth of the test specimen can be inserted
between the specimen and the loading heads or supports to minimize local indentation.

Lateral restraint shall be provided as necessary to prevent buckling. This restraint shall permit the specimen to
deflect without significant frictional resistance.

Load shall be applied at a constant rate and the test should be completed within approximately 300 s but not
less than 180 s.

NOTE|3 Ideally, the load application rate is determined from the results of preliminary tests. The.objegtive is that the
averagde time to reach F,,, is 300 s.

The maximum load applied shall not exceed the proportional limit load or cause damage to the plece.

zh/2 6h £ 1,5h 6h &h + 15h zh/2
> |= >l >l > | ja—
B ly = 5h _
Fil2 E£12
Y
<
— p—
WA b
Fil2 F /2
B [ =18h + 3h |

>

Figure 1 — Test arranhgement for measuring local modulus of elasticity in bending

The Igading equipment.tsed shall be capable of measuring the load to an accuracy of 1 % of the¢ load applied
to the|test specimen.or, for loads less than 10 % of the applied maximum load, with an accuragy of 0,1 % of
the maximum applied load.

The deformation, w, shall be measured at the neutral axis, at the centre of a central gauge length of five times
the dgpth’ef'the section as shown in Figure 1.

The deformation measuring devices and recording system shall be such as to permit measuring deflections to
the nearest millimetre.

NOTE4  ASTM D198 provides a description of an acceptable deflection measuring device and the yoke.
9.3 Expression of results

The local modulus of elasticity in bending, Ep, 1, is given by the equation

al12 (F2 —F1)

E =02 "1 1
m. 16[ (W2—W1) ( )
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where

F,—F, isanincrement of load on the straight-line portion of the load deformation curve, in newtons
wy —wy is the increment of deformation corresponding to F, — F4, in millimetres
(see Figure 2 for F, — F4y and w, — wy plot).

The other symbols are as given in Clause 4.

The local modulus of elasticity should be reported to no more than three significant figures.

Y A

Key

X deformatiop (mm)
Y load (N)

Figure 2 — Load-deformation graph within the range of elastic deformation

10 Determlination of global modulus of elasticity of the beam in bending

10.1 Test specimen

The test spedimen shall\have a minimum length to permit testing with a span of approximately 18 timgs the
depth of the section as:shown in Figure 3. The test span shall be reported.

10.2 Procedure

The test specimen shall be symmetrically loaded in bending at two points over a span of (18 + 3) times the
depth. The span between the load heads shall be six times the specimen depth. All spans and distances shall
be noted and measured to the nearest millimetre.

NOTE 1 The intent of this International Standard is to test with a span equal to 18 times the depth; tolerances are
provided to enable testing of a broader range of specimens.

The test specimen shall be simply supported.

NOTE 2  Small steel plates of length not greater than one-half of the depth of the test specimen can be inserted
between the specimen and the loading heads or supports to minimize local indentation.

6 © 1SO 2009 - All rights reserved


https://standardsiso.com/api/?name=51a869d7ea1b8ef97a673bed90ee1906

ISO 8375:2009(E)

Lateral restraint shall be provided as necessary to prevent buckling. This restraint shall permit the specimen to
deflect without significant frictional resistance.

Load shall be applied at a constant rate and the test should be completed within approximately 300 s but not
less than 180 s.

NOTE 3  Ideally, the load application rate is determined from the results of preliminary tests. The objective is that the
average time to reach F,,, is 300 s.

The maximum load applied shall not exceed the proportional limit load or cause damage to the specimen.

_ 6h _, 6h _
Fl2 Fl2
A4 Y Y
| <
N A
Fl2 Ff2
B 18h X

Figure 3 — Test arrangement for measuring.global modulus of elasticity in bendjng

The Igading equipment used shall be capable of méasuring the load to an accuracy of 1 % of the load applied
to the|test specimen or, for loads less than 10 %_ of the applied maximum load, with an accurag¢y of 0,1 % of
the maximum applied load.

The deformation, w, shall be measured at the neutral axis at the centre of the span.

The deformation measuring devices-and recording system shall be such as to permit measuring|deflections to
the ngarest millimetre.

NOTE}l  ASTM D198 provides)a description of an acceptable defection measuring device and the yoke.

10.3 [Expression of results

The global modulus of elasticity in bending, Eng is given by the equation

ot L) [(30) 0] @

bh (W2—W1)L T 4 ]

it

where
F,—F, isanincrement of load on the straight-line portion of the load deformation curve, in newtons
wy — w4 is the increment of deformation corresponding to F, — F4, in millimetres

(see Figure 2 for F, — Fy and wy, — wy plot).

The other symbols are as given in Clause 4.

The global modulus of elasticity should be reported to no more than three significant figures.

© 1SO 2009 — All rights reserved 7
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11 Determination of shear modulus of the beam — single span method

11.1 General

This method involves the determination of the local modulus of elasticity in bending, Ep, ;, and the apparent
modulus of elasticity, £, 45, for the same length of test specimen.

NOTE Measurement of the shear modulus of glued laminated timber presents considerable difficulty but values
suitable for use in design can be obtained by either one of the methods described in Clauses 11 and 12. The fixed span
method as described in this clause is commonly preferred due to its relative simplicity and reliability. The shear modulus

can also be estimated as G = E/16.

11.2 Determination of modulus of elasticity in bending

The local modulus of elasticity in bending shall be determined in accordance with Clause 9.
11.3 Determination of apparent modulus of elasticity

11.3.1 Test g§pecimen

The test spegimen shall be that used for the determination of the local mddulus of elasticity in bending,
see 9.1.

11.3.2 Procedure

The test spedmen shall be loaded in centre point bending over a-span equal to the gauge length used|in 9.2
and including|the same test length, as shown in Figure 4 (see;also Figure 1). In this case, [ =/;.

i/ 2

Figure 4 — Test arrangement for measuring apparent modulus of elasticity

The test specimen shall be simply supported.

NOTE 1 Small steel plates of length not greater than one-half of the depth of the test specimen can be inserted
between the specimen and the loading heads or supports to minimize local indentation.

Lateral restraint shall be provided as necessary to prevent buckling. This restraint shall permit the specimen to
deflect without significant frictional resistance.

Load shall be applied at a constant rate and the test should be completed within approximately 300 s but not
less than 180 s.

NOTE 2 Ideally, the load application rate is determined from the results of preliminary tests. The objective is that the
average time to reach F,,, is 300 s.

8 © 1SO 2009 - All rights reserved
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The maximum load applied shall not exceed the proportional limit or cause damage to the piece.

The loading equipment used shall be capable of measuring the load to an accuracy of 1 % of the load applied
to the test piece or, for loads less than 10 % of the maximum applied load, with an accuracy of 0,1 % of the
maximum applied load.

Deformations shall be measured at the centre of the span.

The deformation measuring devices and recording system shall be such as to permit measuring deflections to
the nearest millimetre.

NOTE

11.3.3 Expression of results

The apparent modulus of elasticity, E

is given by the equation

m,app’

] _ 13 (Fpy— Fy)
m.app 48[(W2 —W1)

®)

wherg

F, - Fy isanincrement of load on the straight line portion:of the load deformation curve, in newtons

=

b — w4 is the increment of deformation correspondingdo F, — F4, in millimetres
(see Rigure 2 for F, — F4 and wy, — wy plot).
The ofher symbols are as given in Clause 4.

The apparent modulus of elasticity shouldbe-reported to no more than three significant figures.

11.4 [Calculation of shear modulus

The shear modulus, G, is given'\by the equation

keh?
¢ c )

]12 Tov1
Em,app Em,l

wherg

kg=t,2forrectangutaror square Tross Sectiors:
The other symbols are as given in Clause 4.

The shear modulus should be reported to no more than three significant figures.

© 1SO 2009 — All rights reserved 9
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12 Determination of shear modulus of the beam — variable span method
12.1 General
This method involves the determination of the apparent modulus of elasticity, E for each test spe

over a numbe

. . m,app’
r of spans with the same cross section at the centre.

12.2 Test piece

The test specimen shall have a minimum length of 18 times the depth of the section.

cimen

12.3 ProceJiure

The test speq
cross section
of (hll)2 betwe

NOTE 1 S
between the pi

The test spec|

Lateral restra
deflect withou

Load shall be]
less than 180

NOTE 2 Ide
average time tq

The maximum load applied shall not exceed thesproeportional limit load or cause damage to the specimen.

The loading €
to the test sp
the maximum

Deformations

The deformat
the nearest m

12.4 Expression of results

imen shall be loaded in centre point bending over at least four different spans with the
at the centre of each. The spans shall be chosen so as to have approximately/equal incre
en them, within the range 0,0025 to 0,035. The test spans shall be reported.

ece and the loading heads or supports to minimize local indentation.

men shall be simply supported.

nt shall be provided as necessary to prevent buckling. This.restraint shall permit the specir
t significant frictional resistance.

applied at a constant rate and the test should be campleted within approximately 300 s 4
S.

ally, the load application rate is determined from the results of preliminary tests. The objective is t
reach ... is 300 s.

quipment used shall be capable of measuring the load to an accuracy of 1 % of the load a
bcimen or, for loads less than 10 % of the applied maximum load, with an accuracy of 0,
applied load.

shall be measuredat-the centre of the span.

on measuring devices and recording system shall be such as to permit measuring deflecti
illimetre.

same
ments

all steel plates of length not greater than one-half of the depth of the test-specimen can be inpserted

nen to

ut not

hat the

pplied
% of

pns to

12.4.1 Gener

al

The apparent modulus of elasticity for each specimen and each test span shall be calculated as described in

11.3.2 and 11

3.3.

12.4.2 Determination of X, and K,

For each specimen, the values of 1/E,, ,

K, of the bes

K, is the inter:

10

.app Shall be plotted against (h/1)2 as shown in Figure 5 and the
t straight line through the points shall be determined.

cept of the line at zero (h/1)2.

slope,
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12.4.3 Shear modulus
The shear modulus, G, is given by the equation
G =kg K4 (5)

where

kg = 1,2 for rectangular or square cross sections, and K is the slope of the straight line (see Figure 5).

g A
£
E —
2 x 10 i
E
. v 3
<
2
i
] N
0 |v T T T T T T —
0 0,01 0,02 0,03 0,04
(hi?
h L
m,app
Ky=1—""%
A (hl)

Figure 5~'Determination of shear modulus — variable span method

13 Determination of bending strength of the beam

13.1 [Testispecimen

18 times the

The t¢ pecimen shall have a minimum length to permit testing with a
depth of the section as shown in Figure 3. The test span shall be reported.

13.2 Procedure

The test specimen shall be symmetrically loaded in bending at two points over a span of (18 £ 3) times the
depth. The span between the load heads shall be six times the specimen depth. All spans and distances shall

be noted and measured to the nearest millimetre.

NOTE 1 The intent of this International Standard is to test with a span equal to 18 times the depth; tolerances are
provided to enable testing of a broader range of specimens.

The test specimen shall be simply supported.

© IS0 2009 — Al rights reserved 1M
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NOTE 2  Small steel plates of length not greater than one-half of the depth of the test specimen can be inserted
between the specimen and the loading heads or supports to minimize local indentation.

Lateral restraint shall be provided as necessary to prevent buckling. This restraint shall permit the specimen to
deflect without significant frictional resistance.

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

Load shall be applied at a constant rate and the test should be completed within approximately 300 s but not
less than 180 s.

NOTE 3  |deplly; the toadappifcation rate 15 determined from the Tesuits of prefimimary tests. The objective 15 that the

average time tq reach F,,, is 300 s.

The time to fgilure for each test piece shall be recorded and reported.

13.3 Expression of results

The bending $trength, £, is given by the equation

Jm =a Flax [(2W). (6)
The symbols fre as given in Clause 4.

The mode of fracture and the growth characteristics at the fracture section of each test piece shall be
recorded.

14 Determlination of the modulus of elasticity in tension parallel to the grain of the
glued lamihated timber

14.1 General

The measurgment of modulus of elastiCity* in tension parallel to grain of glued laminated timber pr¢sents
considerable fifficulty but values suitable for use in design can be obtained using the method of this se¢ction.
The axial mofulus of elasticity may also be estimated as the average weighted average of the modylus of
elasticity of the individual laminations.

14.2 Test specimen

The test spedimen shall.be of sufficient length to provide a test length clear of the testing machine gripg of at
least nine times thejarger cross-sectional dimension.

14.3 Procedufre

The test specimen shall be loaded using gripping devices that will permit the application of a tensile load
without inducing bending. The gripping devices and loading conditions actually used shall be reported.

Load shall be applied at a constant rate and the test should be completed within approximately 300 s but not
less than 180 s.

NOTE Ideally, the load application rate is determined from the results of preliminary tests. The objective is that the
average time to reach F,,, is 300 s.

The maximum load applied shall not exceed the proportional limit load or cause damage to the test specimen.

If significant movement occurs, for example with wedge type grips, preliminary tests may be needed to
establish a rate of movement of the machine cross-head.
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The loading equipment used shall be capable of measuring the load to an accuracy of 1 % of the load applied
to the test specimen or, for loads less than 10 % of the applied maximum load, with an accuracy of 0,1 % of
the maximum applied load.

Deformation shall be measured over a length of five times the width of the specimen, located not closer to the
ends of the grips than twice this width. Two extensometers shall be used, and shall be positioned to minimize
the effects of distortion.

The deformation measuring devices and recording system shall be such as to permit measuring deformations
in millimetres to three significant figures.

14.4 Expression-ofresults

The modulus of elasticity in tension, E} ,, is given by the equation

Hio = L(Fy—Fy)

(7)

A(W2 - W1 )
where

F, - F, isanincrement of load on the straight line portion of the.load deformation curve, in newtons

=

b — w4 is the increment of deformation corresponding to K».— F4, in millimetres
(see Rigure 2 for F, — F4 and wy — wy plot).
The ofher symbols are as given in Clause 4.

The modulus of elasticity in tension should be reported to no more than three significant figures.

15 Determination of the parallel to the grain tension strength of the glued laminated
timber

15.1 [Test specimen

The tgst specimen shall-be-of sufficient length to provide a test length clear of the testing machjne grips of at
least mine times the larger cross-sectional dimension.

15.2 [Procedure

The test specimen shall be loaded using gripping devices that will permit the application of a tensile load
withoytdnducing bending. The gripping devices and loading conditions actually used shall be repprted.

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

Load shall be applied at a constant loading-head movement and adjusted so that maximum load is reached
within approximately 300 s but not less than 180 s.

NOTE Ideally, the load application rate is determined from the results of preliminary tests. The objective is that the
average time to reach F,,, is 300 s.

The time to failure for each test specimen shall be recorded and reported.
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15.3 Expression of results

The tensile strength, £ o, is given by the equation

ft,OZFmax/A

The symbols are as given in Clause 4.

(8)

The mode of fracture and growth characteristics at the fracture section of each test specimen shall be
recorded. If failure is associated with the grips, this shall be reported.

When failure

16 Deter
the glued |

16.1 Gener

The measure
considerable
The axial mo|
elasticity of th

16.2 Tests

The test sped
shall be accu
the axis of the

16.3 Procedure

The test spec
permit the ap

the loading-h¢ads shall be locked to prevent angular movement. The gripping devices and loading con

actually used

Load shall be
less than 180

NOTE Ide]
average time tq

ination of the modulus of elasticity in compression parallel to, the grai
minated timber

Al

difficulty but values suitable for use in design can be obtained-using the method of this g
dulus of elasticity can also be estimated as the average weighted average of the modd
e individual laminations.

becimen
imen shall have a length of six times the smaller cross-sectional dimension. The end su

rately prepared to ensure that they are plane and parallel to one another and perpendic
piece.

men shall be loaded concentrically using spherically seated loading-heads or other devicg
blication of a compressive load without inducing bending. After an initial load has been aj

shall be reported.

applied at a constant rate and the test should be completed within approximately 300 s
S.

ally, the 16ad application rate is determined from the results of preliminary tests. The objective is t
reach 5, is 300 s.

The maximun l6ad applied shall not exceed the proportional limit load or cause damage to the specimen.

S assoclated with the grips, the result should be disregarded In the evaluation of the result§.

h of

ment of modulus of elasticity in compression parallel to grain of glued laminated timber pre¢sents

lause.
lus of

rfaces
ilar to

s that
bplied,
Jitions

ut not

hat the

The loading equipment used shall be capable of measuring the load to an accuracy of 1 % of the load applied
to the test piece, or for loads less than 10 % of the applied maximum load, with an accuracy of 0,1 % of the
maximum applied load.

Deformation shall be measured over a central gauge length of four times the smaller cross-sectional
dimension of the piece. Two extensometers shall be used, and shall be positioned to minimize the effects of

distortion.

The deformation measuring devices and recording system shall be such as to permit measuring deformations

in millimetres

14

to three significant figures.
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16.4 Expression of results

The modulus of elasticity in compression, E. o, is given by the equation

L(F - Fy)

EC,O - A(W2 —W1) (9)

where

F,—F, isanincrement of load on the straight line portion of the load deformation curve, in newtons

wp —wq is the increment of deformation corresponding to F, — F4, in millimetres
(see Rigure 2 for F, — F4 and wy — wy plot).
The ofher symbols are as given in Clause 4.

The modulus of elasticity in compression should be reported to no more thanthree significant fighres.

17 Determination of the parallel to grain compression-strength of the glued
laminpated timber

17.1 [Test specimen

The tgst specimen shall have a length of six times theismaller cross-sectional dimension. The[end surfaces
shall e accurately prepared to ensure that they aré¢parallel to one another and perpendicular|to the axis of
the pigce.

17.2 [Procedure

The test specimen shall be loaded .concentrically using spherically seated loading-heads or g¢ther devices,
which|permit the application of a_¢ompressive load without inducing bending. After an initial Ipad has been
applied, the loading-heads shall ‘be locked to prevent angular movement. The gripping deviceg and loading
conditions actually used shall.be-reported.

The Igading equipmentused shall be capable of measuring the load to an accuracy of 1 % of th¢ load applied
to the|test piece.

Load shall be applied at a constant loading-head movement so adjusted that maximum load is reached within
approkimately"300 s but not less than 180 s.

NOTE Ideally, the load application rate is determined from the results of preliminary tests. The obje¢tive is that the
averade time to reach F__, is 300 s.

The time to failure of each test specimen shall be recorded and reported.

17.3 Expression of results
The compressive strength, 1 o, is given by the equation

fc,O:Fmax/A (10)
The symbols are as given in Clause 4.

The mode of fracture and growth characteristics at the fracture section of each test piece shall be reported.
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18 Determ

ination of the modulus of elasticity in compression and tension

perpendicular to the grain of the glued laminated timber

18.1 Requirements for test specimens

Specimens for perpendicular to grain tests shall be planed to obtain a smooth surface to allow for uniform

application of

the loads to the test pieces.

For tension tests, the test specimen shall be glued to steel plates. The gluing process shall be capable of
ensuring the specified position of the test specimen during testing.

NOTE A 4
prior to gluing,
plates.

The loaded
perpendicular

The test spe
0,01 m3 for te

Uitable adhesive Jor 1IXing the steel plates o the umber test-specimen is a (wo-part epoxy. Imm
the surfaces to be joined are prepared by planing the timber test-specimen surfaces and cleanipng-th

surfaces shall be accurately prepared to ensure that they are parallel ton€ach othg
to the test specimen axis. This preparation shall be carried out after conditioning.

Limens shall have the dimensions given in Table 1, with the object pf\achieving a volu
hsion test specimens and be as shown in Figure 7.

18.2 Procedure

The test speg
compression
the test piece

The loading €
to the test sg
maximum loa

The test sped
geometric cer
NOTE 1 Thi

In the case of
prevent rotati

In the case o

cimen shall be mounted vertically between the test machine platens and the apprdg
br tension loads applied. The gauge length, & (approximately 0,6 /), shall be located cent
height and not closer than 5/3 to the loaded ends of thé test piece, see Figure 8.

quipment used shall be capable of measuring théfoad to an accuracy of 1 % of the load a
ecimen or, for loads less than 10 % of the \nfaximum load, with an accuracy of 0,1 %
.

imen shall be loaded concentrically- such as by applying the load through a pin located
tre of the specimen cross-section.

5 can also be achieved using spherically seated loading-heads

the compression test, afteran initial load has been applied, the loading-heads shall be loc]
bn or angular movement)during the test.

[ either a tension‘tést or a compression test, the longitudinal axis of the test specimen sh

aligned with the axis of the 'machine and fixed in such a way that no initial stresses in the test pie

introduced, e

In the case off

cept those due to the weight of the test specimen and the equipment.

tension tests on glued laminated timber the test specimen shall have pinned ends, with th

of the pin paralleltotthe grain direction of the test specimen.

diately
e steel

r and

me of

priate
ally in

pplied
of the

at the

ked to

all be
te are

e axis

The load, F, s

hattbeappliedata constant Tate of cross ead movement throughout the testandadjus

ed so

that the maximum load, F; g9 maxest OF £t 90,max IS reached within approximately 300 s but not less than

180 s.

NOTE 2

average time to reach F,,, is 300 s.

NOTE 3

The relationship between F; 90,max est and F; 90,max is given in 18.3.1.

Ideally, the load application rate is determined from the results of preliminary tests. The objective is that the

The maximum load applied shall not exceed the proportional limit load or cause damage to the specimen.

Two extensometers shall be used, and shall be positioned to minimize the effects of distortion. The
extensometers shall permit the measurement of the deformations to three significant figures and shall be
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determined to an accuracy of 1 %. The deformation in the load direction refers to the centre of the loaded

section and is calculated on the basis of measurements on two opposite sides of the test piece.

The data from each extensometer shall be recorded separately.
18.3 Expression of results

18.3.1 Compression perpendicular to the grain

The modulus of elasticity, £ g, shall be calculated from the equation

_ (Fao — Fro)ho
(wag = w10 )bl

I

c,90

wherg

~y

(F1p shall be 10 % and Fy4 shall be 40 % of £ g0 max)
who — W1o IS the increment of deformation corresponding to Fyq - F4g, in millimetres.
The ofher symbols are as given in Clause 4.

The modulus of elasticity shall be reported to no more than three’ significant figures.

The physical characteristics of the test specimen (presence of knots, other growth chaf

seasohing characteristics) shall be reported.

F

¢,90,max

04F

c,90,max |

ho — 1o is an increment of load on the straight line portion of the load-deformation cury

(11)

e, in newtons

acteristics or

0,1F

c,90,max |

Sy

Figure 6 — Load-deformation diagram (compression)
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The determination of F,

90.max Shall be carried out using the iterative process as follows.

Using the test results, plot the load-deformation diagram in the form shown in Figure 6.

located on the load-deformation curve.

point corresponding to a load of F' = 0 and a deformation of w = 0,014,

A value of F gy nax shall be estimated and values of 0,1F g9 max @nd 0,4F; 9o max are calculated and
The slope of a line through these two points shall be determined, and a parallel line drawn through the

The intersection of the line and the load-deformation curve shall be taken as the next estimate of

a)
b)
c)
d)
Fc,90,max
e) Steps b)
previousl
18.3.2 Tensi

The modulus

—

Eigo =

—~~

where

Fyo = Fqq

W40 — W14

The other symbols are as given in Clause 4.

The modulus

The physical
seasoning ch

ly estimated value.

to d) shall be repeated until the value of F g9 max determined in step d) is within"5-%

bn perpendicular to the grain

of elasticity, £, gy, shall be calculated from the equation

Fa0 — F10)ho
40 —wio)bl
is an increment of load on the straight line portion of the load-deformation curve, in ng
(F 1 shall be 10 % and £ shall be 40 % of Figo max)
is the increment of deformation correspending to F,q — F4q, in millimetres.

pf elasticity shall be reported to no more than three significant figures.

characteristics of the fest’/specimen (presence of knots, other growth characterist
bracteristics) shall be reported.

19 Deter
of the glu

r(anation of tension and compression strengths perpendicular to the gra

laminated timber

19.1 Requi

19.1.1 Fabri

e
tion

ments for test specimens

of the

(12)

wtons

Cs or

n

Specimens for perpendicular-to-grain tests shall be planed to obtain a smooth surface to allow for uniform

application of

the loads to the test pieces.

For tension tests, the test specimen shall be glued to steel plates. The gluing process shall be capable of
ensuring the specified position of the test specimen during testing.

NOTE

A suitable adhesive for fixing the steel plates to the timber test-specimen is a two-part epoxy. Immediately

prior to gluing, the surfaces to be joined are prepared by planing the timber test-specimen surfaces and cleaning the steel

plates.

18
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19.1.2 Surface preparation

The loaded surfaces shall be accurately prepared to ensure that they are plane and parallel to each other and
perpendicular to the test specimen axis. This preparation shall be carried out after conditioning. The test
specimens shall have the dimensions given in Table 1, with the object of achieving a volume of 0,01 m3 for
tension test specimens, and be as shown in Figure 7.

Table 1 — Dimensions of glued laminated timber test specimen for perpendicular to grain tests

Test method Glued laminated timber dimensions
Volume A minimum b h
(mm?) (mm) (mm)
Tension perpendicular to grain 0,01 m3 25000 100 400
Compression perpendicular to grain — 25000 100 200

19.2 [Procedure

The test specimen shall be mounted vertically between the test machine platens and the appropriate
compfression or tension loads applied.

TN

W)

L7

)

——
—

AN

Key

<~ indicates parallel to grain orientation

Figure 7 — Glued laminated timber test specimen
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The loading €
to the test sg
maximum loa

The test speq
geometric cer
NOTE 1 Thi

In the case of
prevent rotati

hy

Figure 8 — Test principle

quipment used shall be capable of measuring the load to an accuracy of 1 % of the load a
ecimen or, for loads less than 10-%"of the maximum load, with an accuracy of 0,1 %
ol

imen shall be loaded concentrically such as by applying the load through a pin located
tre of the specimen cross-section.

5 can also be achievediusing spherically seated loading-heads

the compressior’test, after an initial load has been applied, the loading-heads shall be loc]
bn or angular-movement during the test.

In the case o
aligned with
introduced, e

h
lcept those due to the weight of the test specimen and the equipment.

f either a tension test or a compression test the longitudinal axis of the test specimen sh
e“axis of the machine and fixed in such a way that no initial stresses in the test pie

pplied
of the

at the

ked to

all be
te are

In the case of tension tests on glued laminated timber, the test specimen shall have pinned ends, with the axis
of the pin parallel to the grain direction of the test specimen.

The load, F, shall be applied at a constant rate of cross head movement throughout the test adjusted so that
the maximum load, F; g9 max est O £1.90 max: IS reached within approximately 300 s but not less than 180 s.

NOTE 2

average time to reach F,,, is 300 s.

NOTE 3

20

The relationship between F; 90,max est and F; 90,max is given in 19.3.1.

Ideally, the load application rate is determined from the results of preliminary tests. The objective is that the
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Expression of results

Compression perpendicular to the grain

The compressive strength, £ 9o, shall be determined from the equation

Je90 =

The determination of F,

F ¢,90,max
bl

00.max Shall be carried out using the iterative process as follows.

a) U
b) A
Iq
c) T
p
d) T
F|
e) S
p
The s

The physical characteristics of the test specimen (presence of knots, other growth chaf

seaso

19.3.2

The tq

~

The s

The re
to the

If the

sing the test results, plot the load-deformation diagram in the form shown in Figure 6.

value of £ g0 max

cated on the load-deformation curve.

he slope of a line through these two points shall be determined, and a jparallel line draw
pint corresponding to a load of = 0 and a deformation of w = 0,014,

he intersection of the line and the load-deformation curve shall_be taken as the nex

C,90,max"

teps b) to d) shall be repeated until the value of £ gy 1y determined in step d) is with
reviously estimated value.

mbols are as given in Clause 4.

hing characteristics) shall be reported.
Tension perpendicular to the grain

nsile strength, £ g9, shall be determined from the equation

F, ,90,max
bl

t,90 —

mbols are as given'in Clause 4.

sult of a test’shall be disregarded where failure occurs on the system used to connect the
testing machine (e.g. in the glue line between the steel plates and the timber of the test sp

faillre ‘'occurs partly in the glued area of the test specimen/steel plate interface, the result

this anea-is less than 20 % of the area of failure

(13)

shall be estimated and values of 0,17 gp nax @nd 0,4F; g9 may-are calculated and

n through the

t estimate of

in 5% of the

acteristics or

(14)

lest specimen
bcimen).

s valid only if

The physical characteristics of the test specimen (presence of knots, other growth characteristics or

seaso

ning characteristics) shall be reported.
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20 Determ

ination of shear strength parallel to the grain — small-specimen test

20.1 Requirements for test specimens

20.1.1 Fabrication

The test specimen shall be representative of the lamina used in the core of the glued laminated timber
(approximately the centre 50 % of the depth of the member) and not include glue lines. It shall be glued to

steel plates w
NOTE

prior to gluing,
plates.

20.1.2 Surfa

All surfaces s

surfaces are parallel to each other. This preparation shall be carried out after conditioning.

The test sped
shall be as fo

1= (300 4
h=(32+
h=(551+

The steel plat

hich shall be tapered, as shown in Figure 9.

fhe surfaces 1o be Jomed are prepared By planlng the timber test-specimen suriaces and Cleaning ig

Ce preparation
hall be accurately prepared to ensure that adjacent surfaces are perpendicular and op
imen shall satisfy the requirements shown in Figure 9 and the values of the dimensions
lows:

2) mm

1) mm

1) mm

b thickness shall be (10 £ 1) mm.

e tolerances given for these dimensions are tofacilitate a test angle of 14°.

Dimensions in milli

A suitable adhesive for fixing the steel plates to the timber test-specimen is a two-part epoxy. Immediately

e steel

posite

shown

metres

A

lamina test specimen

indicates parallel to grain orientation

Figure 9 — Test specimen shown glued to steel plates

NOTE Thg
Key

1

2 steel plates
-~
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20.2 Procedure

The test specimen shall be mounted in a test machine as shown in Figure 10. The test piece shall be aligned
such that continuous contact is maintained where the line loads, F, are applied. The angle between the load
direction and the longitudinal axis of the test piece shall be 14°.

Key
1 Ia11ina test specimen
2 stgel plates

<~ indicates parallel to grain orientation
Figure 10 — Loading arrangement

The Igading 'equipment used shall be capable of measuring the load to an accuracy of 1 % of the¢ load applied
to thel test specimen or, for loads less than 10 % of the maximum load, with an accuracy ofl 0,1 % of the
maximum load.

If the failure occurs partly in the glued area of the test specimen/steel plate interface, the result is valid only if
this area is less than 20 % of the area of failure.

Load, F, shall be applied at a constant rate of loading-head movement so adjusted that the load, Fi,,,, is
reached within approximately 300 s but not less than 180 s.

NOTE Ideally, the load application rate is determined from the results of preliminary tests. The objective is that the
average time to reach F, . is 300 s.

The time to failure for each test piece shall be recorded and reported.
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