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Foreword

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

expregssions related to conformity assessment, as well as information about ISO’s adhe
World Trade Organization (WTO) principles in the Techhical Barriers to Trade (TBT) see

URL:

This document was prepared by Technical Committee ISO/TC 165, Timber structures.

This third edition cancels and replaces thesecond edition (ISO 8375:2009), which has bee
revised.

The procedures used to develop this document and e intended for i irther ma
descrfbed in the ISO/IEC Directives, Part 1. In particular the different approval criteria’ng

rights. ISO shall not be held responsible for identifying any or all such patent righ
htent rights identified during the development of the document will be'in the Intrody
e [SO list of patent declarations received (see www.iso.org/patents).
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INTE

RNATIONAL STANDARD ISO 8375:2017(E)

Timber structures — Glued laminated timber — Test
methods for determination of physical and mechanical
properties

1 S

cope

This

glued
elasti
comp
tensi
in corf
stren

laminated timber: modulus of elasticity in bending; shear modulus; bending strehgt
city in tension parallel to the grain; tension strength parallel to the grain; modytlus o
Fession parallel to the grain; compression strength parallel to the grain; miedulus o
n perpendicular to the grain; tension strength perpendicular to the grain; modulus
hpression perpendicular to the grain; compression strength perpendicular to the grz
bth.

In addlition, the determination of dimensions, moisture content and dénsity are specified.

This ¢

2 N
Therg

3 1
For th

[SOa

q

et

]

3.1
densi
chara

locument is applicable to rectangular shapes of glued lamimated timber.

ormative references

are no normative references in this document.

erms and definitions
e purposes of this document, the foHowing terms and definitions apply.

1d IEC maintain terminological databases for use in standardization at the following

$0 Online browsing platform available at http://www.iso.org/obp

C Electropedia: availabl€ at http://www.electropedia.org/

ty
cteristic meamr-density obtained at a 75 % confidence limit with mass and volume cq

to equilibriummoisture content at a temperature of 20 °C and a relative humidity of 65 %

Note 1
chara

to efitry: ISO 12122-1 and ISO 12122-3 provide guidelines for statistical processing of data
teristic values such as density.

; modulus of
elasticity in
F elasticity in
of elasticity
lin and shear

locument specifies test methods suitable for determining the following characteri{tic values of

addresses:

rresponding

to determine

3.2

strength
characteristic 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

Note 1 to entry: ISO 12122-1 and ISO 12122-3 provide guidelines for statistical processing of data to determine
characteristic values such as strength.

© IS0 2017 - All rights reserved
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3.3
elasticity

characteristic 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 1 to entry: ISO 12122-1 and ISO 12122-3 provide guidelines for statistical processing of data to determine

characteristic

34
specimen

values such as elasticity.

item to be tested for the determination of all characteristic values

Note 1 to ent
values is prov

3.5
population
specimens (3

Note 1 to entr]

4 Symbo

4.1 Symb

A

a

Eco
Ec90
Emg
Em,app

Et o

y

Et 90

'y: The minimum number of test specimens required for the determination of all charact
ded in ISO 12122-1 and ISO 12122-3, unless otherwise noted for the specific test invelved.

4) used to determine characteristic values

y: Specimens should be reflective of the population they are intended to represent.

Is and suffixes

bls

cross-sectional area, in square millimetres

distance between a loading position and-the nearest support in a bending test, in
limetres

width of cross section in a bendingtest, or the smaller dimension of the cross sectio
millimetres

modulus of elasticity in compression parallel to the grain, in megapascals
modulus of elasticityin.compression perpendicular to the grain, in megapascals
global modulus©f elasticity in bending, in megapascals

apparent medulus of elasticity in bending, in megapascals

modulusof elasticity in tension parallel to the grain, in megapascals

modulus of elasticity in tension perpendicular to the grain, in megapascals

eristic

mil-

N, in

F

Fc,90,max
Fc,90,max,est
Fmax
Fmax,est

Ft,90,max

fc,0

load, in newtons

maximum compressive load perpendicular to the grain, in Newtons
estimated maximum compressive load perpendicular to the grain, in Newtons
maximum load, in Newtons

estimated maximum load, in Newtons

maximum tensile load perpendicular to the grain, in Newtons

compressive strength parallel to the grain, in megapascals

© ISO 2017 - All rights reserved
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fc90 compressive strength perpendicular to the grain, in megapascals

fm bending strength, in megapascals

ft0 tensile strength parallel to the grain, in megapascals

ft90 tensile strength perpendicular to the grain, in megapascals

fv shear strength parallel to the grain, in megapascals

G shear modulus, in megapascals

h depth of cross section in a bending test, or the larger dimension of the cross dection, or

the test specimen height in perpendicular to grain tests, in millimetres

ho gauge length, in millimetres

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

K, k coefficients

kg coefficient for shear modulus

l span in bending, or length of test specimen between the testing machine grigs in com-

pression and tension, in millimetres
S section modulus, in millimetres to the thitdpower

w deformation, in millimetres

4.2 |Suffixes

1,2 | loads or deformations at particularpoints of a test, referred to as necessary in the text

5 Determination of dimensions of test specimens

The dimensions of the test(spécimen shall be measured to an accuracy of 1 %. The dimensign measuring
devices shall be such as\t@’permit measuring dimensions in millimetres to three significant figures. All
measpirements shall-b€/made when the test specimens are conditioned as specified in Clause 8. If the
widtH or thicknessvaries within a test specimen, these dimensions should be recorded a$ the average
of three separaté&measurements taken at different positions on the length of each specimgn.

Wherje possible, the measurements should not be taken closer than 150 mm to the ends of the specimen.

6 Determimation of moisture comntent of testspecimens

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

In strength tests for bending, shear, 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 or ASTM D4442 may be used for determining moisture
content.

© IS0 2017 - All rights reserved 3
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7 Determination of density of test specimens

If a density value is needed, the density shall be determined on a portion of the cross section or the
entire cross section taken from the test specimen near the fracture area.

In strength tests such as bending and parallel to grain, the density of the test specimen shall be
determined after the testing and the section shall be cut as close as possible to the fracture.

For perpendicular to grain test specimens, the density of the test specimens shall be determined prior
to test from the measurements of mass and volume of the whole test specimen.

As an alternative, the provisions of ISO 3131 or ASTM D2395 are acceptable for determining density.

8 Condit

The tests sh
(20+2)°Ca
Constant ma
at an interva

The provisio

Where the tij
fact shall be
results.

For small sy
conditioning

NOTE Te
wrapped in v3

joning of test specimens

all be carried out on specimens that are conditioned at the standard”environm
hd (65 + 5) % relative humidity. A test piece is conditioned when it attains constant
55 is considered to be attained when the results of two successive weightings, carrig
[ of 6 h, do not differ by more than 0,1 % of the mass of the test spe€eimen.

hs of ASTM D4933 are also acceptable to establish moisture conditioning.

mber to be tested cannot be readily conditioned to the above standard environmen

environment more than 1 h before testing.

t specimens can be stored in the test area for up to 24 h provided they are closely stacke
pour-tight wrapping.

bnt of
mass.
2d out

[, that

reported and the moisture content of the test specimen shall be reported with thie test

ecimens, unless otherwise protected, test spécimens shall not be removed from the

d and

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

9.1 Tests

The test spec
the depth of

9.2 Proce

The test spe
the depth as
spans and di

NOTE 1

pecimen

imen shall have a mihimum length to permit testing with a span of approximately 18
Lhe section. The testspan shall be reported.

dure

imen shall be symmetrically loaded in bending at two points over a span of 18 (* 3)
showirin Figure 1. The span between load heads shall be six times the specimen dep
stances shall be noted and measured to the nearest millimetre.

times

times
th. All

to enable testing of a broader range of specimens.

The test specimen shall be simply supported.

NOTE 2
between the s

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

The intent of this document is to test with a span equal to 18 times the depth. Tolerances are provided

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

Lateral restraint shall be provided as necessary to prevent buckling. This restraint shall permit the

specimen to

deflect without significant frictional resistance.
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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

that the average time to reach Fpax is 300 s.

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

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

5h

«—6h £ 1,5h s 6h > 6h £ 1,5h —-}
F/2 F/2
> 0,5h [ | L en | > 0,
LT e \ I | ] -
sl ¢
i/ *
T h
I [ =18h + 3h "
F/2 F/2
Figure 1 — Test arrangement for measuring local modulus of elasticity in bending
The lpading equipment used shall be capable of measuling the load to an accuracy of 1 % of the load

applie
of 0,1

The d
times

The
defle

NOTE

9.3

The l¢cal modulus of elasticity in bending is given by Formula (1):

d to the test specimen or, for loads less than 10 % of the applied maximum load, wit}
% of the maximum applied load.

eformation, w, shall be measured at themeutral axis, at the centre of a central gauge
the depth of the section as shown inFigure 1.

leformation measuring devices_ and recording system shall be such as to perm
tions to the nearest millimetré.

4  ASTM D198 provides.a\description of an acceptable deflection measuring device and th

Expression of results

al(F, - F)

an accuracy

ength of five

t measuring

b yoke.

] = TNy (1)
16/ (WZ _Wl )
wher¢
Fz - F1  isanincrement ofload on the straight-line portion of the load deformation curve, in Newtons;
wy —wip is the increment of deformation corresponding to F - F1, in millimetres.

See Figure 2 for F - F1 and wy — wy plot.

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

© IS0 2017 - All rights reserved
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Key
X deformation (mm)
Y load (N)

Figure 2 — Load-deformation graph within thée.range of elastic deformation

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

10.1 Test specimen

The test spedimen shall have a minimuntlength to permit testing with a span of approximately 18|times
the depth of the section as shown in Figure 3. The test span shall be reported.

10.2 Procedure

The test spe¢imen shall be;symmetrically loaded in bending at two points over a span of 18 (* 3) [times
the depth. Tlhe span betiveen the load heads shall be six times the specimen depth. All spans and
distances shall be noted'and measured to the nearest millimetre.

NOTE1 Thg intent of this document is to test with a span equal to 18 times the depth. Tolerances are pr¢vided
to enable testIng-ef'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 objective is
that the average time to reach Faxis 300 s.

6 © IS0 2017 - All rights reserved
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The maximum load applied shall not exceed the proportional limit load or cause damage to the

specimen.
}7 6h + 15h —i-. 6h —}- 6h + 1,5h ——}
F/2 F/2
> 0,5h L i Jﬁ J z 0,5h

\ .
i 7= 3
T h

L [ =18h + 3h .l

F/2 F/2
Figure 3 — Test arrangement for measuring global modulus of,elasticity in bending

The |

applig¢d to the test specimen or, for loads less than 10 % of the applied maximum load, with

of 0,1

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 perm

defle

NOTE

10.3

The global modulus of elasticity inthending is given by Formula (2):

oy

wher

W

Fp-F1 is an increment of load on the straight-line portion of the load deformat

ading equipment used shall be capable of measuring the léad to an accuracy of 1

% of the maximum applied load.

tions to the nearest millimetre.

4  ASTM D198 provides a description of dih acceptable defection measuring device and the

Expression of results
_ P(FR-F) 3\ (a ’
™5 bh3 (wy —wy LAl ) (1

Newtons;

o of the load
an accuracy

t measuring

yoke.

(2)

ion curve, in

2=w1 is the increment of deformation corresponding to F - Fy, in millimetres.

See Figure 2 for F - F1 and wy — wq plot.

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

11 Determination of shear modulus of the beam — Variable span method

111

General

This method involves the determination of the apparent modulus of elasticity Em,app for each test
specimen over a number of spans with the same cross section at the centre.

© IS0 2017 - All rights reserved
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11.2 Test piece

The test specimen shall have a minimum length of 18 times the depth of the section as shown in Figure 4.

11.3 Procedure

The test specimen shall be loaded in centre point bending over at least four different spans with the
same cross section at the centre of each, as shown in Figure 4. The spans shall be chosen so as to have

2
approximately equal increments of (%j between them, within the range 0,002 5 to 0,035. The test

spans shall beTeported:
The test spe¢imen shall be simply supported.

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

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

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

Ideally, the load application rate should be determined from theiresults of preliminary test§. The
objective is that the average time to reach Fpy;x is 300 s.

- /2 =}= /2 =}
F
2 0,5h
e}
!% T 4
W é i
A , h

NOTE Se¢ 11.3¢for variable spans (/) as a function of beam depth (h).

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

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.

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.

8 © IS0 2017 - All rights reserved


https://standardsiso.com/api/?name=8663a739f70e8256376f8b72be4b4189

ISO 8375:2017(E)

11.4 Expression of results

11.4.1 Determination of K1 and K>

The apparent modulus of elasticity for each test specimen is given by Formula (3):

13(F, —F;)
Em,app = 3 2 1 (3)
4bh (Wz _Wl)
where
Fp-F1 is an increment of load on the straight-line portion of the load deformation curve, in

Newtons;
Wy - w1 isthe increment of deformation corresponding to F7 — Fyq, in millifntetres.

See Figure 2 for F - F1 and wy -w1 plot.

2
For eqch specimen, the values of 1/En app shall be plotted against (%] as shown in Figyre 4 and the

slope|Kj of the best straight line through the points shall be determined.

2
K7 is the intercept of the line at zero (%] .

11.4.2 Shear modulus

The shear modulus G is given by Formula (4):

GF ke /K1 (4)
wher¢

kG is equal to 1,2fer’rectangular or square cross sections;

K is the slope.of the straight line (see Figure 5).

© IS0 2017 - All rights reserved 9
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1 1
A
m,app K - E‘;"ra-pp
2 x 10" - A(7)
/ A 1
= m,app
h 2
1% 10° ] A7)
8l X,
0 T T T T T T T 1
0 0,01 0,02 0,03 0,04

hy2
(7)
Figure 5 — Determination of shear modualus — Variable span method

12 Determination of bending strength‘of the beam

12.1 Test specimen

The test spedimen shall have a minirhum length to permit testing with a span of approximately 18|times
the depth of the section as shown(in Figure 3. The test span shall be reported.

12.2 Procedure

The test spe¢imen shall\be symmetrically loaded in bending at two points over a span of 18 (* 3) [times
the depth. Tlhe span.between the load heads shall be six times the specimen depth. All spans and
distances shall betnoted and measured to the nearest millimetre.

NOTE1 Thp intent of this document 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.

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.

10 © IS0 2017 - All rights reserved
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Ideally, the load application rate should be determined from the results of preliminary tests. The
objective is that the average time to reach Fpax is 300 s.

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

12.3 Expression of results
The bending strength fy, is given by Formula (5):

Sfm= a Fnax /(25) (5)

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

13 Determination of the modulus of elasticity in tension parallél to the grain of
the glued laminated timber

13.1|General

The measurement of modulus of elasticity in tension parallelto grain of glued laminpated timber
presents considerable difficulty but values suitable for use in design can be obtained using the method
of thip section. The axial modulus of elasticity may also be €stimated as the average weighted average
of thg modulus of elasticity of the individual laminations.

13.2|Test specimen

The t¢st specimen shall be of sufficient length to\provide a test length clear of the testing mpachine grips
of at least nine times the larger cross-sectionaldimension.

13.3|Procedure

The test specimen shall be loadediusing gripping devices that will permit the applicatioh of a tensile
load without inducing bending.The gripping devices and loading conditions actually ysed shall be
reporjted.

Load [shall be applied at@constant rate and the test should be completed within approximately 300 s
but n¢t less than 180.:

Ideallly, the load.application rate should be determined from the results of preliminafy tests. The
objective is thatithe average time to reach Fpyax is 300s.

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

d J & rolalicla + £ £ oLl las h) |
nee U U CSTAauTTiSIT a T atT UT TTTOVTITITTIT UT TIIC TITACITITIITCT T US STITCT aU,

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.

© IS0 2017 - All rights reserved 11
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13.4 Expression of results

The modulus of elasticity in tension Et g is given by Formula (6):

L (F-Fy)
T (6)
A(wy —wy)
where
F-F1 is an increment of load on the straight line portion of the load deformation curve, in
Newtons;
w2 - w1 is the increment of deformation corresponding to F; — F1, in millimetres.

See Figure 2

The modulu{

for F, — F1 and wy — w1 plot.

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

14 Deter:]l

laminate

14.1 Tests

The test spec

of at least nime times the larger cross-sectional dimension.

14..2 Proce

The test spe
load withouf
reported.

The loading
applied to th

Load shall bg
within apprd

Ideally, the
objective is t

The time to f

ination of the parallel to the grain tension strength ofthe glued
timber
pecimen

imen shall be of sufficient length to provide a test length clear of the testing machine

dure

cimen shall be loaded using gripping devices that will permit the application of a t
inducing bending. The gripping devices and loading conditions actually used sh

pquipment used shall be capable of measuring the load to an accuracy of 1 % of th
b test specimen.

 applied at a constantleading-head movement so adjusted that maximum load is re
ximately 300 s butirot less than 180 s.

hat the average time to reach Fpax is 300 s.

pilure foreach test specimen shall be recorded and reported.

sSion of results

oad applicatien)rate should be determined from the results of preliminary testg.

grips

ensile
all be

b Joad

hched

The

14.3 Expre

The tensile strength f; ¢ is given by Formula (7):

ft,O = Fma

x/A

(7)

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 is associated with the grips, it should be permitted to disregard that result in the
evaluation of the results.

12
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15 Determination of the modulus of elasticity in compression parallel to the grain
of the glued laminated timber

15.1 General

The measurement of modulus of elasticity in compression parallel to grain of glued laminated timber
presents considerable difficulty but values suitable for use in design can be obtained using the method
of this section. The axial modulus of elasticity may also be estimated as the average weighted average

of the

modulus of elasticity of the individual laminations.

15.2

The 4
surfa

perpé

15.3

The test specimen shall be loaded concentrically using spherically,_seated loading-he

devic
hasb

T,
AICOU DPCLllllCll

est specimen shall have a length of six times the smaller cross-sectional dimens
ces shall be accurately prepared to ensure that they are plane and parallel'to one
ndicular to the axis of the piece.

Procedure

bs that permit the application of a compressive load without jinducing bending. After g
ben applied, the loading-heads shall be locked to prevent atigular movement. The grij

jon. The end
another and

hds or other
n initial load
ping devices

and lgading 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 n¢t less than 180 s.

Ideally, the load application rate should be deterinined from the results of preliminary tests. The
objective is that the average time to reach Fp ;%8300 s.

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

speci

The |

applie
0,1 %

Defor

dimension of the piece, Two extensometers shall be used and shall be positioned to minimi

of dis

The (
defor

154

mnen.

ading equipment used shall be capable of measuring the load to an accuracy of 1
d to the test piece, or for leads less than 10 % of the applied maximum load, with a1
of the maximum applied load.

mation shall be measured over a central gauge length of four times the smaller cr

tortion.

leformation,measuring devices and recording system shall be such as to perm
mationsinmillimetre to three significant figures.

Expression of results

o of the load
h accuracy of

bss-sectional
ve the effects

t measuring

The modulus of elasticity in compression E g is given by Formula (8):

- 0y (F,~Fy) g
c0— A ( )
(wy—wyq)
where
Fo-Fq is an increment of load on the straight line portion of the load deformation curve, in
Newtons;
wy -w1  isthe increment of deformation corresponding to Fp — F1, in millimetres.

See Figure 2 for F - F1 and wy — wq plot.
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The modulus of elasticity in compression should be reported to no more than three significant figures.

16 Determination of the parallel to grain compression strength of the glued
laminated timber

16.1 Test specimen

The test specimen shall have a length of six times the smaller cross-sectional dimension. The end
surfaces shall be accurately prepared to ensure that they are parallel to one another and perpendicular
to the axis of the piece.

16.2 Procedure

The test spgcimen shall be loaded concentrically using spherically seated loading-heads or
devices, whi¢h permit the application of a compressive load without inducing bending,‘After an

load has be
devices and

The loading
applied to th

Load shall bg
within apprd

Ideally, the
objective is t

The time to f

16.3 Expre

The compred

fc,O =Fma|x/A

The mode o
reported.

17 Deter
perpend

il;Tular to.the grain of the glued laminated timber

other
nitial

applied the loading-heads shall be locked to prevent angular movement. The gripping

oading conditions actually used shall be reported.

pquipment used shall be capable of measuring the load to an adcuracy of 1 % of th
b test piece.

 applied at a constant loading-head movement so adjusted that maximum load is re
ximately 300 s but not less than 180 s.

hat the average time to reach Fpax is 300 s.

pilure of each test specimen shall be recorded and reported.

ssion of results

sive strength f¢ o is given by Formula (9):

fracture and growth/characteristics at the fracture section of each test piece sh

ination ofthe modulus of elasticity in compression and tension

17.1 Requi|rements for test specimens

oad application rate should be determined from¥the results of preliminary testg.

b load

hched

The

(9)

all be

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.

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 should be prepared by planing the timber test
specimen surfaces and cleaning the steel plates.

The loaded surfaces shall be accurately prepared to ensure that they are parallel to each other and
perpendicular to the test specimen axis. This preparation shall be carried out after conditioning.
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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.

17.2

Procedure

The test specimen shall be mounted vertically between the test machine plates and the appropriate
compression or tension loads applied. The gauge length, hg (approximately 0,6 h), shall be located centrally
in the test piece height and not closer than b/3 to the loaded ends of the test piece; see Figure 8. For the
compression perpendicular tests, the gauge length, h, is the distance between the test machine plates.

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

applig
of the

The t
the gd

NOTE

In the
locke

In the
be ali

are introduced, except those due to the weight of the test specimen and the equipment.

In the

the axi

The Iq
the m|

Ideall
objec

NOTE

maximum load.

bst specimen shall be loaded concentrically such as by applying the load through a j
ometric centre of the specimen cross-section.

1  This can also be achieved using spherically seated loading-heads

case of the compression test, after an initial load has been applied, the loading-h
1 to prevent rotation or angular movement during the test.

case of either a tension test or a compression test, the longitudinal axis of the test s
bned with the axis of the machine and fixed in such a way that no initial stresses in {

case of tension tests on glued laminated timbeg-the test specimen shall have pinne
is of the pin parallel to the grain direction of the'test specimen.

ad F shall be applied at a constant rate of cross head movement throughout the test so
aximum load F¢90,max,est O Ft,90,max is t€ached within approximately 300 s but not les

y, the load application rate should_be determined from the results of preliminaj
five is that the average time to réach Fiyax is 300 s.

2 Therelationship between-£¢ 90,max,est and Fe,90,max is discussed in 17.3.1.

The
speci

Two ¢xtensometers, shall be used and shall be positioned to minimize the effects of di

exte

be defermined to-an accuracy of 1 %. The deformation in the load direction refers to the
loadef sectiomrand is calculated on the basis of measurements on two opposite sides of the

The

en.

ometers shall'\permit the measurement of the deformations to three significant figu

tafrom each extensometer shall be recorded separately.

rttothetestspecimerror;, for toads tess tham 1996 of themmax o toad, wittramaccoracy of 0,1 %

in located at

bads shall be

ecimen shall
he test piece

d ends, with
adjusted that

s than 180 s.

y tests. The

aximum load applied\shall not exceed the proportional limit load or cause damage to the

btortion. The
res and shall
centre of the
test piece.

17.3

Expression of results

17.3.1 Compression perpendicular to the grain

The modulus of elasticity E¢ 99 shall be calculated from Formula (10):

_ (F40 —F19)hg
g i ——
¢ (Wgo —wqg )bl

where

© IS0 2017 - All rights reserved
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F40 - F19 is an increment of load on the straight line portion of the load-deformation curve, in
Newtons (F19 shall be 10 % and F4¢ shall be 40 % of F.90,max);

w40 — Wio is the increment of deformation corresponding to F4o — F190, in millimetres.
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 characteristics or
seasoning characteristics) shall be reported.

The determination of F. 99 max shall be carried out using the iterative process as follows:

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

b) A value ¢f F¢ 90, max shall be estimated and values of 0,1 Fc 99,max and 0,4 F¢,90,max are calculated and
located ¢n the load-deformation curve.

c) The slopg of a line through these two points shall be determined, and a parallel tine drawn through
the poinf corresponding to a load of F=0 and a deformation of w=0,01 hy.

d) The intefsection of the line and the load-deformation curve shall be taken'as the next estimjate of
Fc,90,max

e) Stepsb) fo d) shall be repeated until the value of F¢ 90, max determined in step d) is within 5 % fof the
previoudly estimated value.

: /I

¢, 90, max

0,4F

¢, 90, max -

0,1F

¢, 90, max -

=w

Figure 6 — Load-deformation diagram (compression)

17.3.2 Tension perpendicular to the grain

The modulus of elasticity Et 9 shall be calculated from Formula (11):

_ (Fa0 —F19)hg

Eig0 = (1
’ (Wyo —W1g )bl
where
Fa0 - F10 is an increment of load on the straight line portion of the load-deformation curve, in
Newtons (F1o shall be 10 % and F4¢ shall be 40 % of Ft 90,max);
W40 — W10 is the increment of deformation corresponding to F40 - F10, in millimetres.
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The modulus of elasticity shall be reported to no more than three significant figures.
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The physical characteristics of the test specimen (presence of knots, other growth characteristics or
seasoning characteristics) shall be reported.

18 Determination of tension and compression strengths perpendicular to the
grain of the glued laminated timber

18.1

18.1.

Speci
unifo

For t4
ensuy

A sui
Immse

speci

18.1.

The I¢
and p

The t

Requirements for test specimens

I Fabrication

mens for perpendicular to grain tests shall be planed to obtain a smooth surface
'm application of the loads to the test pieces.

nsion tests, the test specimen shall be glued to steel plates. The gluing psocess shall
ing the specified position of the test specimen during testing.

diately prior to gluing, the surfaces to be joined should be prepared by planing th
men surfaces and cleaning the steel plates.

D

Surface preparation

aded surfaces shall be accurately prepared to ensure that they are plane and parallel
erpendicular to the test specimen axis. This preparation shall be carried out after
st specimens shall have the dimensions given'in Table 1, with the object of achievin

[fable adhesive for fixing the steel plates to the timber test:specimen is a twd

to allow for

be capable of

-part epoxy.
b timber test

to each other
ronditioning.
b a volume of

0,01 13 for tension test specimens, and be as shewn in Figure 7.
Table 1 — Dimensions of glued laminated timber test specimen for perpendicular tg grain tests
Test method Glued laminated timber dimensions

Volume (m3) A (mm?2) Minimum b (mm) h (mm)
Tensipn perpendicular to grain 0,01 25000 100 400
Comgyression perpendicular(tojgrain — 25000 100 200
18.2 |Procedure
The tpst specimenr shall be mounted vertically between the test machine plates and theg appropriate
compfession ertension loads applied.
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Figure 7 — Glued laminated timber test specimen

| al

- |

18

Figure 8 — Test principle
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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 maximum load, with an accuracy of 0,1 %
of the maximum load.

The test specimen shall be loaded concentrically such as by applying the load through a pin located at
the geometric centre of the specimen cross-section.

NOTE 1 This can also be achieved using spherically seated loading-heads.

In the case of the compression test, after an initial load has been applied, the loading-heads shall be
locked to prevent rotation or angular movement during the test.

ecimen shall
he test piece

are introduced, except those due to the weight of the test specimen and the equipment

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

The Igad F shall be applied at a constant rate of cross head movement throughout the test so pdjusted that
the mpximum load F¢ 90, max,est O Ft,90,max is reached within approximately 300 s but not lesp than 180 s.

Ideally, the load application rate should be determined from the results of preliminafy tests. The
objective is that the average time to reach Fp;x is 300 s.

NOTE|2  The relationship between F¢ 90 max,est and Fc90,max is«discussed in 18.3.1.
18.3 [Expression of results

18.3.1 Compression perpendicular to the grain
The cpmpressive strength fc 99 shall be determined from Formula (12):

F. 90
ftoo = % (12)

=

alculated and

awn through

it estimate of

Fc,90,max-

e) Stepsb) to d) shall be repeated until the value of F¢ 90, max determined in step d is within 5 % of the
previously estimated value.

NOTE [SO 12122-3 provides more information, concerning the compressive strength perpendicular to grain,
fc90, for glued laminated timber.

The physical characteristics of the test specimen (presence of knots, other growth characteristics or
seasoning characteristics) shall be reported.
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18.3.2 Tension perpendicular to the grain

The tensile strength f; 9o shall be determined from Formula (13):

F,
fro0 =

t,90,max

bl

(13)

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

The physicall characteristics of the test specimen (presence of knots, other growth characterist

seasoning c

19 Deter

19.1 Requirements for test specimens

19.1.1 Fabijication

The test spe
(approximat
to steel plate

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

Immediately|
specimen su

19.1.2 Surf

All surfaces
opposite sur

The test spe
shown shall

1= (300 + 2)
b=(32+1)1
h=(55%1)1

racteristics) shall be reported.

ination of shear strength parallel to the grain — Small specimen te

imen shall be representative of the lamina used in the care of the glued laminated t
ly the centre 50 % of the depth of the member) and netinclude glue lines. It shall be
s as shown in Figure 9. The steel plates shall be tapered as shown in Figure 9.

prior to gluing, the surfaces to be joined.should be prepared by planing the timbg
faces and cleaning the steel plates.

hce preparation

shall be accurately prepared to’ ensure that adjacent surfaces are perpendicula
faces are parallel to each otheér This preparation shall be carried out after conditioni

fimen shall satisfy the fequirements shown in Figure 9 and the values of the dimer
be as follows:

mm;
m;

1m.

The steel pla

re thickness shall be (10 + 1) mm.

ics or

mber
glued

poxy.
r test

r and
hg.

sions

NOTE

an angle of 14° in the test.

20

Variations in these dimensions are permissible within the stated tolerances, to achieve the object of
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Dimensions in millimetres

L.
e X g .
a. .. /7 / -
= < 75 ¥
Al M 1117 A
J NNENNY.
- h
< 1 3
Key
1 lgmina test specimen
2 sfeel plates
NOTE < indicates parallel to grain orientation

Figure 9 — Test specimen shown glued to steel plates

19.2 |Procedure

The test specimen shall be mounted.ih a test machine as shown in Figure 10. The tegt piece shall
be aligned such that continuous contact is maintained where the line loads F are appligd. The angle
betwg¢en the load direction andthe'longitudinal axis of the test piece shall be 14°.
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