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2 CHAIRMAN'S INTRODUCTION

MR SUNLEY welcomed delegates to the sixth meeting of the group since it was re-formed
in March 1973. He also extended a warm welcome to those members of the International
Union of Forest Research Organisations (IUFRO) Wood Engineering Group who were not
normally present at W18 meetings and invited them to take an active part in the
proceedings and in the discussion of the papers. The Chairman briefly explained the
differences between W18 and IUFRO. W18 he said was primarily concerned with
producing an international timber code and this was necessarily tied to eliminating
differences between national design codes and standards. IUFRO Wood Engineering
Group on the other hand provided a forum for discussion on all aspects of research on
the structural utilisation of timber and wood-based products, the emphasis being on
research. The strong links between the two organisations, continued the Chairman,
was indicated by the number of delegates who held membership in both organisations.
For W18, working links had also been established with International Standards
Organisation (ISO), Reunion Internationale des Laboratoires d'Esseis et de Recherches
sur les Materioux et les Constructions (RILEM), Joint Committee on Structural

Safety (JCSS), European Economic Community (EEC) and Economic Commission for Europe
(ECE); and several of the delegates present served on committees for these other
organisations.

MR SUNLEY then outlined a possible programme for future meetings of W18. The next
meeting he suggested should be during February or March 1977 in Stockholm and this
might be followed by a meeting somewhere in Eastern Europe in October 1977. A
further meeting might be held during April 1978 which he hoped would tie-in with an
international engineering conference probably to be held at Imperial College,
London. The next IUFRO Wood Engineering Group meeting would be in Vancouver in
September 1978 and this could possibly be a joint W18-IUFRO venture similar to the
present meeting. These were tentative dates he emphasised, it might even be
desirable to hold more frequent meetings than he had outlined to expedite progress
on the timber code.

3 KIEV SYMPOSIUM

MR SUNLEY reported that he, PROF LARSEN and DR KUIPERS had attended the CIB-W18
symposium earlier in June at KIEV, USSR. Of the 328 delegates 287 had been from
the Soviets and 52 papers had been presented. Although the symposium had been
marred by poor translation facilities it had been evident that much useful work
was being done in Russia and they had ambitious plans for expansion in some fields.
He gave as an example a proposed five-year plan to expand glulam production from
6000 to 36000 m3/ year. Several institutes were working on glulam and plywood

and work was also proceeding on timber codes. The Russians had been asked to
co-operate more actively with W18 and had been invited to attend the next meeting
in Stockholm when for their benefit glulam would feature as a major part of the
proceedings.

DR KUIPERS agreed that communication at the Symposium had been difficult but he had
been most impressed by the scope of the practical and theoretical work; in
particular on panels, glulam fatigue, reinforced glulam and non-corrosive glass-
fibre jointing plates.

PROF LARSEN commented that the Russian design procedures were old-fashioned and

he suggested that they could learn from us in that field. PROF LARSEN had also
been disappointed that Western European organisations had not exploited commercial
possibilities in the enormously large expanding Russian market where there was
great potential for our relatively sophisticated timber technology.



MR SUNLEY concluded the report on the Kiev symposium by pointing out that Russia
too had wood engineering problems. He had been told of large glulam beams that
had failed at 41 per cent of their characteristic bending strength and at very
low radial stresses.

4 TESTING METHODS FOR JOINTS

DR KUIPERS introduced the seventh draft of a paper "Recommendations for Testing
Methods for Joints with Mechanical Fasteners and Connectors in Load-bearing
Timber Structures" (CIB-W18/6-7-1). He pointed out that there were few changes
from the previous draft presented at Karlsruhe and proposed publication now as a
joint W18/RILEM document.

PROF LARSEN suggested some minor editorial changes to the text (section 6.1.4) and
that the paper should be edited into the standard form for presentation to ISO.

PROF MADSEN asked for clarification of the samples that were to be associated with
the testing methods detailed in the paper. There was no guidance in the paper,

he said, on whether the tests should be conducted on clear timber or on timber
containing defects.

In answer to this question MR CURRY agreed with PROF LARSEN that sampling, testing
and the interpretation of data were separate issues, each requiring individual
documentation.

DR NOREN pointed out that section 7 of the paper made full provision for any
sampling procedure provided it was adequately described.

MR VISSER suggested that section 7 should also require reference to the method of
fabrication of the joints.

It was finally agreed that DR KUIPERS and MR SUNLEY would write an introduction
for the paper and that after scrutiny by the secretary and MR CURRY it should be
published and submitted to ISO.

5 TESTING TIMBER IN STRUCTURAL SIZES

The third draft of his paper "Standard Methods of Test for the Determination of

Some Physical and Mechanical Properties of Timber in Structural Sizes" (CIB-W18/6-6-1)
was introduced by MR CURRY who also suggested that this paper was now ready for
publication.

PROF LARSEN said that some of the symbols used in the text were not consistent
with what had been agreed at previous meetings. In particular he wished to see

'o! for stress and 'f' reserved for strength which could be defined as the ultimate
stress.

MR CURRY agreed to check the symbols for agreement with the earlier proceedings.

PROF MADSEN was concerned at the implication that this proposed standard would
exclude other methods of testing structural timber. He pointed out that these
test methods were relatively slow compared with his own methods which allowed

the testing of five or six hundred specimens each day. He was not convinced that
rate of loading was a significant factor in testing. A further point raised by



PROF MADSEN was the positioning of the 'worst' defect in the tension zone in the

bending specimen. By doing this he argued it was no longer possible to determine
a fifth percentile for a species of structural timber.

DR NOREN said that this standard would not necessarily exclude other methods.

The decision as to which method to adopt would be largely pelitical but it was
desirable to have this document to assist with the free interchange and combination
of cempatible test data. One was not obliged to abide by this standard any more
than by any other he added, but there were advantages in standardisation.

MR CURRY pointed out that test methods were, in this case as with the previous
paper on joints (6-7-1), remote from sampling and the derivation of characteristic
stresses. He continued, in answer to a question from PROF LARSEN, to agree that
moisture content or exposure conditions should be defined by another standard on
climatic conditions rather than appear in this paper.

JPROF LARSEN then turned to Figure 1 and the recording of knot data. The fault
with this system he contended was that it was not possible to go back from the
data to the original knot shape and this precluded the extraction of information

on surface dimensions and for margins of other than fractions of sixteenths of
the section depth.

Y MR SAARELAINEN referred to the practice in Finland of recording knots by a co-
ordinate system which eliminated these disadvantages.

, The meeting agreed that although the existing wording did not exclude other methods
it was desirable to include a co-ordinate system and the Chairman asked
MR SAARELAINEN to make his method available for inclusion in this standard.

PROF LARSEN requested that other than metal plates should be permitted in
section 7.1.1 and this was agreed.

. PROF HOFFMEYER objected to the use of spherically seated loading heads, specified
in section 7.3.1. If these were used he pointed out, one would be unable to
achieve uniform strain and non-uniform strain implied bending stresses. Perhaps
both spherical and rigid seatings should be permitted for loading heads he suggested.

MR SUNLEY asked PROF HOFFMEYER to draft a suitable paragraph to cover loading heads
for compression testing.

MR CURRY agreed with DR KUIPERS and PROF LARSEN that references to the 'critical

section' should be deleted since the section to be tested depended on the results
that were required.

PROF MOHLER had intended to present a paper to the meeting on test methods for
shear modulus but he explained that tests were still proceeding and results were
not yet available for inclusion in a standard on test procedures.

MR SUNLEY suggested that the present paper on test methods should be published and
presented to ISO and if as a result of his work PROF MOHLER wished to introduce
amendments then this could be done at ISO.

6 TESTING PLYWOQOD

DR BOOTH, in introducing his paper "The Determination of the Mechanical Properties
of Plywood Containing Defects" (CIB-W18/6-4-1) said that he had tried to incorporate



views expressed at earlier proceedings and especially those of DR KUIPERS and

DR WILSON. The paper had originally been written as a British Standard he continued,
but he was now seeking wider acceptance of its contents including several points

of principle. DR BOOTH listed these points as:

i Should bending strength, tension strength and other properties all be incorporated
in one standard?

ii Should the standard be expanded to include detailed explanations similar to
the ASTM standards?

iii Two methods of carrying out bending tests are given in the paper. Should
both be included?

iv Should there also be two methods of test for panel shear?

v If alternative methods of test are included in the standard should one be
labelled as 'preferred'?

vi If alternative methods of test are included should it be longer term policy
to delete one of them?

vii Should sampling procedures be detailed in this standard or in a separate
document?

viii This paper stipulates that the maximum size of defect for the grade should be
included in the test specimen. Is this acceptable or should there be random
sampling?

ix How should one determine characteristic stresses? And should this topic be
covered by another document?

x The paper suggests a compromise for specimen size between that adopted by
COFI and that of the ASTM. Is this compromise satisfactory?

xi From the limited data available strength would appear to be related to
specimen size. If this is a genuine observation should one not establish
size modification factors?

MR SUNLEY opened the discussion on this paper by asking for opinions on whether
there should be one document or two. On the first point he said, there was almost
certainly agreement that the testing of all properties should be included in the
one standard.

DR BOOTH expressed the opinion that there should be one short document although
DR WILSON thought that two might be required if explanations were to be included.

PROF MADSEN said that a satisfactory solution might be a separate commentary on
the standard, similar in style to the commentary on CP 112 by Booth and Reece but
DR BOOTH was not in favour of this idea.

A protracted discussion took place on the bending tests for plywood. PROF LARSEN

was of the opinion that both methods of testing bending strength would produce similar
results. He said that one method was sufficient and it should not be confined to

a patented machine. Why could not pure bending be specified over a given guage

length for a 300 mm test specimen and let everyone use their own methods he asked?



DR BOOTH agreed that the best standards confined themselves to one method and he
favoured this. The ASTM method gave a constant bending moment over a longer span
than the other method. Finland however would probably prefer third-point loading

on smaller specimens and not all laboratories had the facilities for testing the

four foot wide material preferred by COFI. DR BOOTH also explained that there was no
test evidence comparing the different methods.

DR WILSON said that more test work was required to investigate the effects of
specimen size on strength properties.

DR BOOTH thought that modification factors would almost certainly be required to
compensate for width effects whatever size of specimen was used but the main
problem was not one of specimen size but of how to test them satisfactorily when
deflections were so large.

PROF LARSEN saw no reason to specify a particular test machine since this was not
done for any other test. He repeated his earlier view that the definition of pure
bending over a set gauge length and span should be sufficient.

DR BOOTH then asked the meeting for opinions on which panel shear test should be
adopted.

DR WILSON spoke in favour of the two-rail test since that was the method used by
COFI.

DR BOOTH pointed out that the two-rail method could not give an accurate value for
modulus of rigidity and therefore an additional test, probably torsional, would be
required to determine this property.

In spite of this disadvantage no delegate spoke or indicated support for the four-
rail test method.

DR BOOTH next asked the meeting if another document was necessary to specify
sampling methods and what form of sampling should be recommended.

The statistical problems, said DR NOREN, were the same as those for solid timber
and the sample to be tested would depend on whether "true" fifth percentiles were
required or minimum values based on weaker pieces.

PROF LARSEN asked how 'weaker' pieces were to be selected. The problem with many
concealed laminations was even greater than with solid timber he said.

DR BOOTH agreed that this was a problem but thought that for the present fifth
percentiles should be conservatively based on apparently weak pieces until more
information was available on sampling effects.

DR NOREN volunteered to try to investigate sampling techniques and effects but he
was not prepared to commit himself to a lengthy investigation.

PROF MADSEN said that random sampling would produce direct results without
complication but if maximum grade defects were selected then further study would
be required to investigate their frequency so that realistic fifth percentiles
could be estimated.

MR SUNLEY urged the meeting to make positive decisions. In six months time he
said laboratories would be testing plywood, hopefully to a W18 based standard.
What is the best advice we can give them now, he asked.



The general feeling among the delegates was that a 300 mm wide bending specimen
should be used and that the selection of specimens should be by random sampling.

The next subject for consideration from this paper was rolling shear. DR BOOTH

sald that Madison laboratory had found defect size, within very wide limits, had

no effect on this property and therefore the specimen size need not be as large

as 150 x 450 mm. However, continued DR BOOTH, rolling shear was probably the most
size-dependant of all the strength properties and it was most desirable to have
comparative tests for different sizes. Only genuine rolling shear failures should

be included in data used to establish lower percentile stresses he said, although

the practice in COFI was to include all test results regardless of the form of failure.

The Chairman proposed that a small sub-committee consisting of DR BOOTH, DR WILSON,
DR NOREN and DR KUIPERS should consider the content of the paper and what amendments
were required. In addition the Chairman suggested that DR NOREN should consider how
characteristic stresses for plywood should be derived.

DR BOOTH reported later that a revised draft of his paper would be provided within
one month for circulation by the secretary.

DR WILSON introduced "Comparison of the Size and Type of Specimen and Type of Test on
Plywood Bending Strength and Stiffness" (CIB-W18/6-4-2), describing the test
objectives and drawing attention to "surprisingly low coefficients of variation for
the in-grade specimens'.

In answer to a question from MR SUNLEY, DR WILSON said that the 1.58 ratio of small
clear in-grade mean modulus of rupture had been lower than expected.

DR BOOTH asked if Finland might carry out a similar series of tests although perhaps
they would not expect the ratio of small clear in-grade strength to be as high as
1.58.

MR SAARELAINEN answered that test results would soon be available from the FPDA
and these showed little difference between fifth percentile values for small and
large specimens. Copies of a draft report including these results had been sent
to MR CURRY and DR BOOTH he added.

DR KUIPERS presented the paper '"Buckling Strength of Plywood: Results of Tests and
Recommendations for Calculations" (CIB-W18/6-u4-3) pointing out that the purpose of
this paper was simply to inform delegates of the work being done in Holland.

PROF LARSEN commented that the conclusions on end-fixity were most interesting as
were the methods of providing simply-supported conditions for the edges of the
boards.

In answer to a question from DR BOOTH, DR KUIPERS admitted that although defects

had been present in the boards they had not been taken into account in the calculations
but he thought it unlikely that they would have had a dominating effect. From the
experiment he said, they had concluded that reasonable agreement existed between

the real and theoretical behaviour of buckling plywood except for clamped boundary
conditions which they had been unable to achieve.

7 CLIMATIC CONDITIONS

DR NOREN introduced his paper "Climate Grading" (CIB-W18/6-11-1) suggesting that
now that he had incorporated the changes recommended at Karlsruhe the paper was
ready for inclusion in the CIB Code.



Both PROF LARSEN and MR SUNLEY questioned the use of 23°C as the standard
temperature although they agreed that if this was the ISO standard then it should

remain unaltered even though conversion factors might be required for some test
results.

It was agreed that this paper should be written into the Code.

8 GLULAM STRUCTURES

DR KUIPERS introduced the paper '"Directives for the Fabrication of Load-bearing
Structures of Glued Timber' (CIB-W18/6-12-1) which he said was an initial draft
for a Dutch standard on glulam structures and illustrated the probable layout and
contents. He pointed out that the climatic conditions were not the same as those
that had just been discussed in paper 6-11-1.

MR FRECH commented that phenolic-formaldehyde glue would not be acceptable in
glulam structures in Germany.

PROF LARSEN accepted that this paper introduced glulam to W18 for the first time but
he thought it too detailed to form part of a timber code. He agreed with MR SUNLEY
that W18 should produce a standard for glulam and that this would present no
insurmountable problems. PROF LARSEN continued, suggesting that in a W18 document
the selection on materials should follow the pattern already established for solid
timber where W18 was responsible for stresses alone and not for grading limits.

He also favoured the evaluation of results following the solid timber pattern but he
foresaw difficulties in sampling.

9 MECHANICAL CONNECTORS FOR TIMBER

PROF MOHLER apologised for a misunderstanding over the translation of his paper
"Testing of Integral Nail-plates as Timber Joints" (CIB-W18/6-7-2). An English
translation of the paper was not available for the meeting but PROF MOHLER undertook
to have the paper translated and to circulate it through the secretary to all
members. (Circulation has been achieved by including the translated paper in

these proceedings).

DR NOREN introduced his paper "Comments to Rules for Testing Timber Joints and
Derivation of CharacteristicsValues for Rigidity and Strength" (CIB-W18/6-7-4).

MR CURRY stated that he was not very satisfied with the methods given in Appendix 1
for selecting the wood for the joints.

DR KUIPERS asked why there should be only two methods of selecting the wood and both
based on density. Why not permit random selection or base the selection on
quality he asked.

PROF LARSEN pointed out that by selecting the timber for the joint on the basis of
density one parameter influencing the strength of the joint was being eliminated.
Random or grade selection of the wood would permit the inclusion of this parameter
whose contribution to the variability of the results was unknown he said.

DR NOREN explained that other methods of selecting wood for joint tests were in use.
IN the UK for example it was acceptable if the wood was within a single wide range
of density. In Germany wood was selected on the basis of compression strength
although this method he said was more difficult and more expensive to operate.



MR BRYANT told the meeting of the South African practice of testing joints within
three wood density bands in order to cover their very wide species and density

ranges. Joint slip and load characteristics had been found to vary with density
he said.

MR CURRY pointed out that the paper was concerned only with European pine and spruce.
He proposed that to cater for other species, including hardwoods, high and low
density levels should be related to the density spectrum for the species. It would
be necessary to cover both ends of the density spectrum he contended, to allow

for those fasteners whose mode of failure might be different at the extremes of
density.

PROF LARSEN favoured one characteristic density for each of four species groups
arranged perhaps in a geometric progression. This he believed would eliminate
the problem of considering different types of failure.

MR BRYANT supported DR NOREN in preferring density rather than compression strength
as the basis for the wood selection. He said that South African tests had shown
high correlations between density and joint strength for individual and mixed
species.

DR BOOTH reminded delegates that although this paper was primarily concerned with
joints in solid timber they should bear in mind that there would soon be a need

to test similar fasteners in plywood where variations in density occurred between
plies.

MR SUNLEY agreed that this was a definite possibility but that at this stage
discussion should be confined to solid timber and if possible to European spruce
and pine.

DR KUIPERS was rather sceptical about MR BRYANT's earlier statements. He would
like to see evidence of these high correlations he said.

Evidence from another source was quickly produced in the form of a report passed
around the table by PROF STERN., This report (Performance of Pallet Nails and
Staples in 22 Hardwoods, E George Stern, Virginia Polytechnic Institute and State
University, June 1976), said PROF STERN, showed scatter diagrams of specific
gravity versus joint strength for twenty two mixed hardwood species. High
correlations were achieved for individual and mixed species he said.

MR SUNLEY, summing up the views from several delegates, said that there did not
appear to be very much to choose between selecting timber for joint tests on the
basis of density or on the basis of compression strength. Prof Mohler he said,
favoured compression strength because the Germans believed pin bearing to be a
major factor in determining joint strength whereas most other people accepted
density primarily because it was easier. MR SUNLEY continued, saying that he felt
the correct solution might be to test joints in low densiity timber.

MR FOSCHI said that to satisfactorily define characteristic strengths for joints
the mode of failure should be consistent for all test results and this would depend
on nail spacing, tooth profile, nailing patterns and other factors as well as
denslty of wood.

MR SUNLEY said that the testing specification that was now proposed might be
difficult to adopt in the UK since tests were often carried out that were confined
to specific timber species and sources of supply.



PROF LARSEN pointed out that it would not be practicable to treat every
individual case in the timber code.

Introducing "Rules for Evaluation of Values of Strength and Deformation from Test
Results - Mechanical Timber Joints" (CIB-W18/6-7-3). DR NOREN said that parts of
this paper were based on the Nordic Code. He also said that correction factors might
be applied to either the results of individual tests or to calculated characteristic
values whichever was better.

MR CURRY did not agree with this last comment. He considered it difficult to show
that factors applied to characteristic values were worse or better tham factors
applied to individual results.

PROF MADSEN felt that this paper could form a reasonable foundation for a more
general timber-based paper.

After a short discussion on sampling rules and their documentation it was agreed
that DR NOREN should expand paper 6-7-4 into a more general document and that
paper 6-7-3 should be included in the Code although some amendments might have to
be made to it in the future.

10 TIMBER COLUMNS

PROF LARSEN introduced the paper 'Comments on Document CIB-W18/5-100-1, Design

of Timber Columns" (CIB-W18/6-100-1). He briefly explained timber column design
and how the original Perry formula had not been appropriate for timber since the
theory of superposition and the addition of stresses could not be used as they had
been for steel. He continued by explaining that the grading limits for bow were
greatly in excess of reasonable theoretical eccentricities.

DR KUIPERS said that in Holland they had special grading rules for columns.

MR BRYNILDSEN commented that if it were necessary to have special rules for
columns then they should also apply to the internal compression members in trusses.

PROF LARSEN suggested that the eccentricity values in the Timber Standard should
hold until they could be improved. He added that having inspected many trusses
and other structures he had not encountered bow approaching the limits for the grades.

PROF LARSEN presented his paper '"Lattice Columns" (CIB-W18/6-2-1) saying that it
was self-explanatory and required no discussion. This view was accepted.

MR BURGESS introduced "A Mathematical Basis for Design Aids for Timber Columns"
(CIB-W18/6-2-2) which he said set out a mathematical basis for design charts.

MR SUNLEY pointed out that design aids were useful but many people still preferred
calculations for individual members.

MR BURGESS then introduced "Comparison of Larsen and Perry Formulas for Solid Timber
Columns" (CIB-W18/6-2-3). He drew attention to the similarity between equation (7)
that is currently in use in the UK and equation (5).



PROF LARSEN objected to the use of the term "Larsen formula'. As Mr Burgess

had shown, he said, this formula was simply a manipulated modified Perry formula.
PROF LARSEN disclaimed any contribution to the formula.

DR BOOTH said that one serious omission from all the papers on column design was
that none of them considered lateral deflection.

After a short discussion it was decided that PROF LARSEN should try to derive
suitable expressions for the lateral deflection of timber columns.

11 LONG-TERM LOADING

MR JOHANSEN stated that the paper "Deflection of Trussed Rafters Under Alternating
Loading During a Year'" (CIB-W18/6-9-3) was a progress report on a continuing test

programme and discussion would be more appropriate when the final report had been
written.

DR NOREN introduced his paper "Long-term loading for the Code of Practice (Part 2)
(CIB-W18/6-9-1) explaining the loading assumptions that had been made and the method
of load conversion. He pointed out that there was apparently an error in Figure

3 - the load should never reduce to zero. DR NOREN also pointed out that guidance
would be required in a CIB Code on what proportions of creep or deflection were
elastic or irrecoverable.

PROF LARSEN, while accepting the method of load conversion, pointed out that it
could be dangerious to generalise. He gave as an example very short term wind
loads that might be strong enough to cause overturning.

DR NOREN agreed that it might be necessary to link these ideas with a time-to-
failure consideration and that this paper was not yet at a stage where it could be
incorporated into the Code.

PROF MOHLER introduced '"Long-term Loading" (CIB-W18/6-9-2) saying that this paper
was the result of tests on clear specimens.

MR SUNLEY suggested that this paper was more research than application cof research
and might be more suitable for a IUFRO meeting.

PROF MADSEN said that he had shown that in bending the effect of long-term loading
was a function of strength.

There was no further discussion on the paper.

12 TIMBER CODE

MR SUNLEY opened the discussion on PROF LARSEN's "CIB Timber Code: CIB Timber
Standards" (CIB-W18/6-100-2) by explaining that this initial draft would eventually
form Volume 6 of the CIB Design Code and should harmonise with Volume 1.

MR SUNLEY suggested that the paper be studied page by page and the following
comments were made.

title page MR MARSH asked if the title was correct. Several suggestions
were made with most support for "Timber Structural Design Code".

contents MR SUNLEY said that there appeared to be no logical distinction

between the topics for the Code and for the standards. Beam
design was in the Code and column design in a standard.

10
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5.1.3

MR BRYANT pointed out that bracing was not included in the Code.

PROF LARSEN agreed that bracing should be included. He thought
it would best fit in under section 7 and that section 8
should refer back to section 7.
