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1. Introduction

The fracture energy of timber being exposed to tension
acting across the grain is a parameter which is required
for the calculation of the shear stress of girders with
notchings at the 5upports (see the reference /1/).

Since hitherto only a few test results and findings con-
cerning the fracture energy have been available, in 1989
the CIB W 18 A working commission has agreed to perform

further tests and experiments with the pPparticipation of

interested institutions.

2. Test procedure

2.1. Objectives

The objectives of the tests are the investigation into the
crack development parallel to the grain and the determina-
tion of the corresponding fracture energy with 3 view to
enabling a drawing of conclusions therefrom to the behaviour
in practice of notched beams or connections (joints/faste-
ners) being exposed to stresses and strains acting perpen-
dicularly to the grain.

Considering the dependence of the results and findings on
the test method being adopted, a standardized (i.e. uniform)
method has been taken as the basis for all tests /6/.

The tests and investigations performed in the GDR referred
to a determination of the influence of the timber moisture
on the fracture energy of mechanically sorted high-strength
timber, of the influence of 2z visual grade-related sorting
on the fracture energy with an equal degree of timber moist-
ure and of the fracture energy of glued laminated timber

as compared with that of structural timber.
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2.2, Test_arrangement_and test material

The test arrangement of the test material used is being
shown by Table 1 (see page 4). The test arrangement demon-
strating in detail the example of testing a timber square
with a glue-inserted middle pieces of glued laminated timber
is being illustrated by the Figures 1, 2 and 3 (see the
pages 5, 6 and 7, respectively).

2.3, Test Erocedure

2.3.1. Preparation of the test specimens

- Storage of the glued test specimens in the climatic test
cabinet until reaching the equilibrium moisture rate .

A with W= 12 &;

B with W = 18 %;

c with W = 24 95;

D to F with @ = 12 %.

Variant:

- After having reached the equilibrium moisture rate @,
the weighing of the total sample is being carried out.

- Immediately prior to beginning the test, the slot in the
middle piece is being provided.

- Measurement and recording of all geometrical parameters
of the test specimens.

2.3.2. Execution of the testing

Testing machine: "TIRATEST 2300"-type universal testing
machine,
manufactured by the machine tool build-
ers' trust Werkzeugmaschinenkombinat
"Fritz Heckert" of Karl-Marx-Stadt
(Chemnitz), factory at Rauenstein

Testing speed: 0.6 mm per minute

Load application: constant until the complete failure of

the test specimen concerned

(to be continued on page 8) S
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Gesamtlbersicht am Beispiel der Priifung einer Holzkantel mit
eingeleimtem BSH-3tlick,

Total view with the example of testing a timber square with
a glue-inserted piece of glued laminated timber,

Prifksrper VYariants

Variant F test specimen

e
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Punkt der Lasteintragung lber KraftmeBwandler, Stahlkugel
(d=a/8), Stahlprisma (a/8x a/8 x b) und Gummilage (t~2mm);
Point of load application by means of force transmitter,

steel ball (d=a/8), steel prism (a/8 x a/8 x b) and rubber
layer (t~2am);

Prifkérper Variante F
Variant F test specimen
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Ansicht des rechten Auflagers/View of the right-hand support

Prifkérper

Gummilage (t~2am)
Stahlprisma (a/4 x 5mm x b)
Stahlkugel (d~a/4)

Test specimen

rubber layer (t~2mm)

steel prism (a/4 x 5mm x b)
steezl ball (d~a/4)

Ansicht des linken Auflagers/View of the left-hand support

Prifkorper

Cummilage (t~2mm)
Stahlprisma (a/4 x 5mm x b)
Stahlzylinder (d~a/4 x b)

Test specimen

rubber layer (t~2mm)

steel prism (a/4 x Smm x b)
steel cylinder (d~va/4 x b)
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(Continuation from page 3 as to item 2e3¢24)

iieasurenent data: . Recording (plotting) of a load-

deformation diagram

. Iamediately after the fracture, thez
timber moisture of the middle piece
is being determined
(weighing and drying tests according
to DIN 52 183 /5/ or according to
IS0 3130, respectively)
and determination of the apparent

specific gravity of the middle piece.

2.4, Evaluation

- = - - - - -

The evaluation was being effected by analogy with the re-
ference /6/.

The characteristic values (parameters) detsrained and evalu-
ated were as follows:

b - width of the test specimen (mam);

he - timber height (depth) within the slotted area (mm);
Faax - maximum force (N);

m - weight immediately prior to the testing (g):

u

& - deformation at the moment of the complete failure
of the sample (mm);
- really determined timbar moisture (55);

real
- apparent specific gravity (kg/m3);
W - measured work (Nmm);
G - fracture energy (Nmm/mmz).

The statistical interpretation includes the determination of

xmean' - mean value of one series of measurements;
s - standard deviation;

- varistion coefficient.

:/co



Page 9

In addition, measurement photographs of all test specimens
(middle pieces) were being provided from which all data as

to the location and width of the annual rings may be in-
ferred.

One force—-deformation diagram for each test specimen has

been ploted. The point X is marking the beginning of the
visible cracking.

The acoustic attendant phenomena of the crack development
have been investigated into by means of a sound emission
instrument at two additional test specimes. With a view
to providing an initial orientation, two of the diagrams
are including a lotting (recording) of the sound occur-

rences (expressed in mV) over the deformation u.

In order to safeguard the results and findings, further

tests and investigations will be required.

3. Test results and conclusions

A summary of the results and findings of all tests and

determination is being provided in the report /7/.

The conclusions are as follows (see table 2 and figure 4):

a) influence of moisture content
(timber with high density)

— a small degrease of fracture energy related to mean
value up to moisture content of 18 %

— a more continually effect of moisture content of
fracture energy related to the 5 Z — fractil
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b) influence of sorting

— no difference between viusal sorted timber (grouped
in grade II according to DIN 4074) and machine sor-
ted timber.

The reason is the accidental high density of visual
sorted timber.

the fracture energy of visual sorted timber (grouped
in grade III according to DIN 4074( differ essential
(approximately 15 % related to mean value and 25 %
related to 5 % fractil)

c) fracture energy of glue

— glue has the lowest value fracture energy (approxima-

tely 30 Z related to the mean value and 40 % related
to the 5 Z fractil)
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Table 2: Summary of the results of all Test series

series density fracture compared to
3. energy 2 series series
w[icg/m "/ G / Nom/mm“ ] A D
509. ..547...573 x= 0,350 100
A v=4,5% v=9,40 % - -
GSZ = 0,296 100
539...574...616 x= 0,326 93,0 =
B v=4,4 F v =10,40 Z = =
GS% = 0,256 91,2 =
438...478...548 x= 0,328 93,7 =
C v=9,5% v=13,30 % — =
GS% = 0,256 86,5 =
491...515...536 x= 0,358 102 100
D v=23,2% v=12,80 % = =
GS% = 0,282 95,3 100
412...453...521 x= 0,307 87,7 85,60
E v=28,71% v=17,80 % - =
G, = 0,217 73,31 76,95
5%
545...580...607 x= 0,255 72,85 71,12
F v=4,512 v=17,40 % = -
GS% = 0,182 61,42 64,47
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Per Johan Gustafsson and Hans Jérgen Larsen:

DESIGN OF END-NOTCHED BEAMS; CIB Paper

W 18 A / 22-10-1, Berlin, GDR; September 1989

TGL 33 135/03 - E 89: Holzbau; Tragwerke; Berechnung
(Timber construction; Loadbearing structures; Limit
DIN 4074, Teil 1. Sortierung von Nadelholz nach der

Tragfdhigkeit; Nadelschnittholz. - September 1989
(DIN..., Part 1. Sorting of softwood by the load-

TGL 33 136/01: Holzbau; Bauteile aus Brettschichten,
geklebt. Technische Bedingungen. — Januar 1987
(TGL...: Timber construction; Structural components
made of glued laminated timber. Technical conditions.

DIN 52 183: Priifung von Holz; Bestimmung des Feuchte-

(DIN...: Testing of timber; Determination of the

Determination of the Fracture Energy of Wood for Ten-

CIB - W 18 A Group, Draft Standard, November 1989

4, Literature (references)
/1/
/2/
nach Grenzzustidnden
states design)
/3/
bearing capacity; Mill run softwood.)
/4]
January 1987)
/5/
gehaltes. - November 1977
moisture content)
/6/
sion Perpendicular to the Grain
/7/

Rug, W.; Badstube, M.; Schéne, W.:

Determination of the Fracture Energy of Wood for Ten-
sion Perpendicular to the Grain

Report, Berlin/Leipzig 1990



ANNEX 1

Tables of all test results
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ANNEX 2

Force-deformation diagram (series A, test-no 1)
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ANNEX 3

Photographic representation of the crack development
by means of an example and repesentation of the
fracture surface (series A)



Carstellung der
Ri%entwicklung
am Priafkérper
der Variante A
(N3H F I,0r=12%



Darstellung der Bruchfliche am Prifkérper 1 der
Variante A (MN3H F I,w =12%)

Darstellung der Bruchfliche am Prifkorper 4
der Variante F (83H - Sorte 3,00 =12%)

Bruch neben der Leimfuge



ANNEX 4

Measurement photographs as to location and with of
the annual rings (series A, test-no 1...3)



PI.12% PK1

BT 02 %, B2

BT, 128 X3



ANNEX 5

Test experiments as to the problems of sound emission
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