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2 CHAIRMAN'S INTRODUCTION

Mr SUNLEY as Co—ordinator of CIB-W18 and Chairman of the meeting welcomed the
delegates to the fourth meeting of the reconstituted Timber Structures group.
He outlined the progremme for the three day meeting and thanked M Hochart of
Centre Technique du Bois for his invitation to the group to see the research
being carried out at the Centre.

MR SUNLEY said he believed that CIB-W18 had now established itself as an effective
working group in the field of timber structures, This was being recognised by
other international organisations who were requesting the group to undertake work,
and make recommendations regarding the structural use of timber, to be included in
both European and international standards and codes of practice. In addition

MR SUNLEY suggested that there were some aspects of the work of the group which
would be suitable for publication as official CIB recommendations and he hoped
that when these publications were available the members of the group would try to
get them adopted in their respective countries. Finally, as a further method of
making the work of the group, better known he said that the members should consider
presenting papers and articles at the various CIB conferences and seminars which
were arranged from time to time.

3 REPORT ON CIB CONGRESS -~ OCTOBER 1974

The Sixth CIB Congress which was attended by MR SUNLEY was held in Budapest in
October 1974 during which approximately 250 papers were presented in three days.
MR SUNLEY said that because of the large number of papers the sessions were
necessarily very formal and provided little opportunity for discussion, however
it did provide a useful opportunity to meet others involved in building research.
A list of the papers presented at the Congress was circulated to CIB~-W18 members
and MR SUNLEY offered to provide copies of any papers which were of particular
interest to members.,

The date of the next CIB Congress had been fixed for September 1977 and would be
held in Edinburgh. MR SUNLEY said he thought that some of the Working Commissions
might be encouraged to hold their own meetings during the Congress and W18 could
be included.

4 CEB-CECM-CIB-FIP-IABSE JOINT COMMITTEE ON STRUCTURAL SAFETY

MR SUNLEY informed the delegates that since the last meeting of CIB-W18, when
proposals by the "Comité Européen du Béton" (CEB) for a unified system of structural
codes was discussed, a Joint Committee on Structural Safety (JCSS) had now been

set up consisting of CEB,CIB,CECM (European Convention for Structural Steel work)
FIP (Pédération Internationale de la Précontrainte) and IABSE (International
Association for Bridge and Structural Engineering). The JCSS has adopted the
objective originally proposed by CEB for a unified system of structural codes

which would include all structural materials. MR SUNIEY said that he is a

member of this Committee and would attend a meeting at the end of February when

it was hoped to agree Volume I of the unified code. This first volume, which
would be applicable to all materials, would lay down general rules covering the
requirements of safety and serviceability, requirements for materials and components,
and notations and units. Volumes II, III and IV would deal with concrete
structures, steel structures and composite steel and concrete stiructures,
respectively. Further volumes would deal with other materials, of which timber
would be one, and CIB-W18 had been asked to draft this volume. When Volume I

was agreed it would be circulated to all the groups drafting the remaining volumes
for each material and it was proposed that when the draft of each material volume
was agreed it would be submitted to the relevant ISO group for approval and

status, eg "Volume II - Concrete Structures" would be submitted to 1s0/TC 71,



5 RECENT ACTIVITIES OF ISO

MR SUNLEY said that for some time there had been a considerable body of opinion
which thought that in order to produce an international standard for the deeign

of timber structures it would be necessary to establish a new ISO committee.

This had been supported at earlier meetings of CIB-W18 and the matter had been
discussed at the British Standards Institution. Following a suggestion from

BSI, the Danish Standards Institution made a proposal to ISO which was discussed
at a meeting of Technical Division 3 - Building TD3 who agreed that, in addition
to the work already being undertaken by ISO on concrete structures, similar work
should also be started on timber and metal structures. Member bodies of ISO were
therefore circulated with the Danish proposals for a new ISO/TC on timber structures
(See Paper 1), and asked to complete a questionnaire indicating their interest in
the proposals. MR SUNLEY said that BSI had indicated that they would participate
in the work of the new ISO/TC if it was formed.

Prof LARSEN said Denmark was hopeful that a new ISO/TC for timber structures would
be formed and they were prepared to undertake the secretariat. The work of the
proposed ISO/TC would be basged on the recommendations of the existing specialised
ISO Technical Committees, such as ISO/TC 98 — "Bases for Design of Structures",
but the proposals also recognised the value of the work of CIB-W18 and it would be
necessary to establish a close liaison between the two groups. Prof LARSEN
suggested that CIB~W18 members should contact their own national standards
organisations to keep themselves informed of the activities of ISO and to win
support for the proposed new ISQ/TC.

MR SUNLEY said that CIB-W18 should submit their recommendations on the design of
timber structures through Prof LARSEN to the Danish Standards Institution who
would then pase them on to the new ISQ/TC on timber structures. In addition he
suggested that if, after the proposed ISO/TC was set up, further sub-committees
were also set up to advise the main committee, different countries should undertake
the secretariates of these various sub—~committees in order to make the work as
broadly based as possible,

Prof MOHIER said that if CIB-W18 is going to make recommendations to ISO it is
important that each country is represented in CIB-W18 otherwise it is likely that
any recommendations would be rejected by ISO because they would not be acceptable
to those countries who were not represented on CIB-W18. MR CURRY disagreed with
this as he thought there was a danger of CIB-W18 becoming too large to work
effectively. He felt that CIB-W18 should work as a relatively small body of
experts who would submit their recommendations to ISO where each country would
be represented.

DR KUIPERS asked if the RILEM 3TT Committee should submit their work on test
methods to the proposed new ISQ/TC. MR SUNLEY replied that he did not think the
proposed new IS0/ TC would deal with test methods and there was already an
established ISO/TC dealing with this work. However he went on to say that when
test methods were agreed in CIB-W18 they osould be published either as CIB or
RILEM recommendations, whichever was the most effective at the time, and then
submitted to the relevant ISO group for international status.



6 SYMBOLS FOR STRUCTURAL TIMBER DESIGN

Amendments to the CIB-W18 list of "Symbols for Structural Timber Design" (Paper 2)
originally presented at the previous CIB-W18 meeting in Delft, June 1974, were
discussed and agreed. It was noted that discussions were also taking place at

the present time within ISO/TC 98 "Bases for Design of Structures", SC1 "Notations"
and it was agreed that CIB-W18 should follow the recommendations of ISO where
possible. However as the ISO recommendations did not cover all the symbols
required for use in timber design it was decided to publish as a CIB recommendation,
a supplementary list related to timber structures, It was further agreed that

this CIB list would be sent to ISO with the request that it be included in the
recommendations made by ISO/TC98/sC1.

In addition to the amendments previously agreed, DR KUIPERS acting on some recent
information from Houtinstituut WO, Delft and ISO/ '1098/ SC1, suggested that the
following changes be made to the CIB~W18 list of symbols.

1 "RH" for relative humidity should be replaced by "¢" as this was already
current international practice.

2 A symbol for equilbrium moisture content should be added to the list,
This should be "Wwy¢'.

3 "D" for density should be replace by "/o" which would agree with the
ISO recommendations,

4 1In order to denote the various methods of expressing the density of timber,
sufficies should be used to describe the conditione under which the mass
and volume are measured.

ie /z) refers to the mass and volume at moisture content w
/oé,-u) refers to the mass at zero M/C and volume at M/C W
/% refers to the mass and volume at zero M,/C
/% »3¢ refers to the mass at zero M/C and volume under green conditions

5 Coefficient of shrinkage should be denoted by "' and coefficient of
swelling by " "

Items 1 to 4 were agreed for inclusion in the CIB list but it was decided that -ﬂ
should be used for coefficient of shrinkage and +ﬂ for coefficient of swelling.

Finally it was agreed that MR MAYO (secretary CIB-W18) would compare the amended
CIB list of symbols with the ISO/TC98/SC1 recommendations when they became available
and, following agreement with DR NOREN and DR KUIPERS on any discrepancies between
the lists, would arrange for publication of a CIB list of symbols for structure
timber design. This would be included in the Code of Practice for timber
gtructures and would also be sent to ISO/'IC98/SC1 and ISO/'IC129 (the proposed

new ISO/TC for timber structures).

7 TIMBER COLUMNS

Prof LARSEN introduced his paper "Tests with Centrally Loaded Timber Columns"
(Paper 3) which led a discussion on how eccentricity should be dealt with in the
design of colums, It was agreed at an earlier meeting of the group that the
Dutch method of column design had much to commend it and should form the basis of
a CIB method. In this method the eccentricity (e) i® expressed as



e = (& + bA)K where a and b are constants, A\ is the slenderness ratio and K is
the core radius. In the Dutch method two pairs of constants are given related
to two grades of timber. For the lower grade (standard bouwhout) a = 0,16 and
b = 0,008 whereas for the higher grade (constructiehout) a = 0,10 and b = 0,005,
Prof MOHLER said that the same expression was used in Germany but the oconstants
"g" and "b" were 0.10 and 0,008 respectively and were applicable to all grades
of North European softwoods. Prof LARSEN drew attention to the test results
discussed in his paper and said that these showed that values for "a'" and "b" of
0.10 and 0,005 respectively would result in satisfactory values for ecocentricity
and lead to acceptable designs., However he agreed that in some cases designs
based on these values may be slightly conservative. It was finally agreed that
unless more accurate values were known for "a" and "b", values of 0,10 and 0.005,
respectively, should be used for all grades of European softwoods.

MR SUNLEY asked for comments on how the work on the design of solid timber columns
should be published so that it would be suitable for inclusion in a Code of
Practice on timber structures. Prof IARSEN suggested that a Code of Practioce
should contain a summary of the theory and the design method, together with
references to the background papers. This was agreed and Prof LARSEN undertook

to draft the section on the design of ®o0lid timber columns for the Code of Practice.

In the absence of the author, who was unable to attend the meeting, DR NOREN
introduced a paper "lLateral-~Torsional Buckling of Eocentrically Loaded Timber
Columns" by B Johansson (Paper 4). MR SUNLEY asked the delegates whether or not
the design method which had already been agreed for centrally loaded columns
should be extended to include columns subjected to end moments and lateral loads.
MR REECE said he thought this was necessary because frequently the practical
design problems facing engineers concerned with the design of columns, involved
rather more than the simple case of axially loaded columns. MR SUNIEY agreed
with this and Prof LARSEN agreed to include this extension in his draft section
on the design of solid timber columns for the Code of Practice.

With regard to the design of spaced timber columns MR SUNLEY asked Prof LARSEN to
summarise the present position. Prof LARSEN said that sufficient work had been
completed to enable a method of design to be drafted but there was a problem in
assigning acceptable values for the stiffness of the joints between the individual
colums and the spacer blocks or battens. After discussion it was agreed that
Prof ILARSEN, Prof MOHLER and DR KUIPERS would provide a joint paper on direct
compressive loads on spaced timber columns for the next meeting.

TEST METHODS FOR PLYWOOD

M HUC introduced a paper "Standard Methods of Testing for the Determination of
Mechanical Properties of Plywood" (Paper 5) submitted by DR C WILSON of the
Research and Development Department of COFI, Vancouver,who was unable to attend
the meeting. He explained that this paper discussed the differences between test
methods used for the derivation of design stresses for plywood and those used for
quality control. The paper concludes with some specific comments on the test
methods proposed by DR KUIPERS in a paper which was presented at the previous
meeting of CIB-W18 in Delft, June 1974.

MR SUNLEY posed the question as to whether or not it was reasonable and desirable
to include tests on full size boards in any standard set of test methods for the
derivation of design stresses. He pointed out that some countries, eg Finland,
only require small scale tests at present because of the small variation in the
plywoods produced in those countries. DR KUIPERS said he thought there was a

need for some large scale tests although these might be more appropriate for
quality control testing than for the derivation of design stresses. He sald he
was aware of only one research project where a comparison was made between small
and large scale tests and this suggested that there was a greater variation between
the small scale samples than between the full size boards. It was his opinion



that small scale tests would yield much more information about the variability

of the strength of a particular plywood than tests on full size boards and a good
knowledge of the total variability of the material was essential for a satisfactory
derivation of suitable design stresses.

A long discussion followed on the most suitable sizes for small test specimens.

DR NOREN said that in his experience tests on specimens less than 100 mm wide did
not provide suitable data for the derivation of design stresses. He suggested
that bending test specimens should be 300 mm long but that tension test specimens
should be smaller than those generally used at present. On the whole DR NOREN
thought that the ASTM methods of test were the most suitable methods in use at
present except for the ASTM tension test and he recommended that CIB-W18 should
adopt these methods with the exception of the tension test. DR NOREN also pointed
out that the method of sampling small scale test specimens was important when
considering the minimum size of test specimen, Large scale tests would always
contain the weakest section but this was not the case with small specimens and

this caused diffioulties when analysing data obtained from small size test specimens.
Therefore he thought there was a need to specify a standard method of sampling for
small size specimens, MR CURRY said that in UK the variation in test methods and
the resulting data for plywoods from different countries caused problems when any
attempt was made to derive design stresses which were suitable for inclusion in the
British Code of Practice. He suggested this could be overcome by having factors
to take account of the size effect of the test specimens. These factors would

be related to a preferred size of test speciment and as an example he suggested
250 mm as a suitable size for bending test specimens.,

MR SUNLEY suggested that CIB-W18 should ask RILEM to draft a standard set of test
methods for the derivation of design stresses for plywood. This could then be
submitted to the appropriate ISQ/TC with the backing of CIB-W18. However

DR KUIPERS thought that this would not be possible in the near future due to the
commi tments which RILEM had already undertaken. It was therefore decided to
leave the matter with the Chairman for the time being.

TIMBER BEAMS

MR BURGESS introduced his paper "The Design of Simple Beams" (Paper 6) which out—
lined the methods of design at present in use in a number of European countries.
The paper also described the proposed design method which will be included in the
revision of the present UK Code of Practice, based on "limit state" principles.

MR SUNLEY asked why some countries used a factor related to the depth of the beam
while others did not and he questioned whether or not such a factor was necessary.
Prof LARSEN said that in Denmark the design stresses were related to a maximum
depth and for small sections the depth effect was assummed to be counter-balanced
by greater variations in the strength of the timber. To avoid confusion he
explained that there was a depth factor in use in Denmark but this was concerned
with the instability of deep beams and nothing to do with timber strength.

DR NOREN said that the depth effect could automatically be taken into account by
varying the grading rules in relation to member size., MR CURRY disagreed with
this saying that stress grading must be consistent and independent of the member
size, however he did think there was a need for a modification factor to take
account of the depth effect. MR SUNLEY agreed with this but he thought there was
a need for further research to assess the effect more precisely. Prof MOHLER
said Canada did not use a depth effect factor but one related to volume, He
also said that Russia recognised a depth effect in beams and took it into acoount
in design.
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MR BURGESS pointed out that most countries seemed to use one or more factors to take
acoount of load duration but there was a large variation in the values of the factors
used in different countries, and the time periods to which the factors were related
were frequently ill defined, Prof LARSEN said he thought most countries used
factors which were based on the "Madison curve" although there was a significant
body of opinion that thie was no longer satisfactory. He thought that factors
for long term and medium term loads were unnecessary and suggested that these

should be replaced by a factor of 1.00 for normal duration loading and 1.40 for
short term loading., DR NOREN said that the revised NKB Code would contain load
duration factors which were related to the total duration of different loading
intensities which occurred throughout the life of the structure. In this context
a "normal" duration load would be one which was actually supported by the structure
for a total period of between 1 and 10 years on a building with a design life of 30
years, In practice this would be equivalent to the type of load which at present

is frequently defined as a medium term load.

PROF LARSEN submitted a paper "Calculation of Timber Beams Subjected to Bending
and Normal Force" (Paper 7) but owing to a shortage of time it was not possible to
allow any discussion., However Prof LARSEN undertook to write a comprehensive
paper on the design of timber beams for the next meeting of the group.

TEST METHODS FOR JOINTS

DR KUIPERS said that there was a growing demand for tests on timber joints made
with mechanical fasteners and at present a variety of different methods were in
use in different countries. Therefore there was an urgent need for a set of .
standard test methods to make test results generally acceptable in countries other
than that in which the tests were carried out. With this objective the RILEM 3TT
Committee had drafied a set of test methods, "Proposal for a Basic Test Method

for the Evaluation of Structural Timber Joints with Mechanical Fasteners and
Connectors" (Paper 8). DR KUIPERS who is a member of this Committee submitted
this to CIB-W18 for comment and the following amendments were recommended:

The wording of the second sentence in Clause 1 should be changed to read as
follows: "to permit the calculation from the test results, values scecseces "

Unless it is found necessary to specify different test methods for different types
of connector, Clause 3 — Classification and Nomenclature of Joints, should be
deleted.,

Clause 4.1 should be deleted as it has a wider application than the testing of
joints and connectors. It should therefore be included in the Code of Practice
on timber structures as a separate section to which reference could be made when
appropriate.

DR NOREN agreed to write a paper defining the conditions of a range of climatic
groups, for the next meeting.

Clause 4,2 should be deleted as it is not strictly part of the test methods.

In Clause 6.9 the temperature condition should be altered to "T = 20 i.3°C".

The value (4f) of the first peak in Figure 5, Clause 7.1.3 should be slightly in
excess of the permissible design load and the rate of loading should be essentially

continuous. The unloading portion of the curve should be optional as it may not
always be necessary.



In Clause 7.1.6 the 10 per cent limitation may be too small and therefore may need
to be larger, The definition of the ultimate load should be the maximum load

or the load which causes a deformation of 15 mm in the joint, whichever occurs
first.

Clause 7.2 = Long duration tests should be specified including a time limitation.
These tests may not be necessary every time and therefore should be optional,

Details of the test method should be omitted from Clause 7.3 as the test should be
designed so that it is appropriate to the particular joint or connector under test.

Details of the test method should be omitted from Clause 7.4 in order to allow
special tests to be devised to meet the requirements of the particular joint or
connector under test.

Clause 8 and Clause 9 should be deleted as interpretation of test results is not
strictly part of the test methods, however guidance should be given on the number
of replicates required in each test.

In Clause 10 details of the relative density of the timber and the quality of the
connectors should be included.

Summing up MR SUNLEY suggested that this subject should be dealt with in two parts.
The first part should specify the methods of test, applicable to bolts, nails,
screws, integral tooth metal plate fasteners and Bulldog and split=ring type
connectors together with details of the method of assembly of the joints, rate of
loading and condition of the test specimen at the time of testing. The second
part should be a comments section or number of appendices giving supplementary
information. The Clauses 4,8 and 9 would be suitable for inclusion in this
section., After discussion the delegates agreed to recommend this approach to

the RILEM 3TT Committee, through DR KUIPERS, who agreed to try and supply a
further draft from RILEM for the next meeting of CIB-W18. )

Prof MOHIER submitted a short note "Test Methods for Wood Fasteners" (Paper 9) but
as it was in German little discussion was possible and he agreed to provide a more
comprehensive paper for the next meeting.
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STRESS GRADING AND DERIVATION OF DESIGN STRESSES

Mr Curry reported on the recent activities of the ECE Timber Committee regarding
the establishment of a European system for stiress grading of sawn softwood. He
submitted a copy of the report "Proposal for an International Standard for Stress
Grading of Coniferous Sawn Timber" (Paper 10) which had been accepted and
approved by the ECE Timber Committee. Following the approval of these grading
rules the ECE Timber Committee had requested CIB-W18 to advise them on suitable
design stresses for the new stress grades which had been defined. It was agreed
by the members of CIB-W18 to undertake this task and as amintroduction to the

work Mr CURRY introduced a paper describing the derivation of grade stresses in
the UK (Paper 11). Commenting on the paper Prof LARSEN said that it was incorrect
to define the "green exposure condition" (page 2) as the condition where the
moisture content of the timber exceeds 18 per cent. MR CURRY agreed. Prof LARSEN
questioned the wisdom of specifying different stresses for redwood and whitewood
(Table 4) because of the difficulty in distinguishing between the two species
without mioroscopic examination and therefore he suggested the same stress values
should be assigned to each species. He also doubted the implied accuracy in
specifying the stresses to two places of decimals. MR CURRY replied that this was
really a question of rounding off and generally stresses would not be quoted to
two decimal places. However he pointed out that it had been agread by BSI to
specify stresses to three significant figures although in this case the third
figure was not significant, It was generally agreed that there was a need for all
countries to specify stresses to the same number of significant figures.

Still referring to Table 4 Prof SONNEMANS requested clarification of the "mean
modulus of elasticity". MR CURRY explained that this was an error and the value
quoted corresponded to the 5 per cent fractile value. Prof LARSEN said that in
Denmark the 30 per cent fractile value was used and DR NOREN said the 50 per cent
fractile value was used in Sweden. MR CURRY replied that the choice of the 5 per
cent fractile value was related to the value of the modification factor for load
sharing and in the UK the product of these two was equivalent to the mean value.

Following a lengthy discussion regarding the assigning of stresses to the new

ECE stress grades it was agreed that the 5 per cent fractile values should be
established for each grade but it was oonsidered unlikely that actual stresses
could be assigned to each grade which would be acceptable to all countries. There=
fore it was agreed that each country should be left to caloulate acceptable stresses
based on the 5 per cent fractile value, MR CURRY also pointed out the need for a
large testing programme on structural size timbers using an agreed standard test
method. MR SUNLEY proposed that a small sub=committee be set up to draft a
standard test method for structurel size timber. MR CURRY, Mr Saarelainen and

Dr Kuipers were elected and agreed to serve on this sub=committee and to report
back to the next meeting.

LOAD SHARING

MR LEVIN introduced a paper "A Review of Load-Sharing in Theory and Practice"
(Paper 12) and pointed out that it was based largely on work carried out in

North America and Australia as there appeared to be little information available
from Europe. He went on to say that most of the work which had been carried out
on this subject was concerned with floors and largely theoretical with little
experimental test evidence. MR LEVIN outlined the distinction bhetween the type of
load=sharing which occurs under a concentrated load and the type which occurs under
a uniformly distributed load and he drew attention to the variety of effects which
were considered by different engineers to contribute to a load-sharing effect. He
gave as an example & UDL on a joist and boarded floor where among the effects
considered were the T-beam effect, the variation in stiffness between the joists
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and along the length of each joist and the plate effect of the membrane., It was
this variety of effects which led to the variation in the magnitude of the load=—
sharing factors used by different countries, Prof LARSEN said that the grid
system approach in use in Australia is based on the acceptence of a reduced factor
of safety for individual members in a system where the failure of one member would
not cause a total collapse.

DR NOREN said that a fresh approach was required to load-sharing which would
investigate all the effects which in the past had been considered to contribute

to load=sharing. It would be necessary to consider what real contribution each
effect made towards load-sharing and this would be followed by the need to quantify
those effects which were found to be relevant. DR NOREN submitted a note on load=—
sharing to the meeting (Paper 13).

MR SUNLEY suggested that the use of the term "load=sharing™ to describe these
various effects was misleading, particularly in the context of the partial
coefficient method of design where a striot distinction is drawn between factors
which modify the loads and those which modify the material characteristics.

After further discussion it was agreed that MR LEVIN would write a paper, for the
next meeting, which would discuss the variety of effects which had been considered
to contribute to load=sharing.

LONG~TERM LOADING

MR JOHANSEN introduced a paper "Long-Term Loading of Trussed Rafters with
Different Connection Systems" (Paper 14) which is a report on the first six
months of a research programme investigating the performance of a number of
trussed rafters with different types of joint fasteners, subjected to continuous
long=term loading,.

MR REECE remarked on the apparent poor performance of the trussed rafters with
plywood gussets relative to those with metal plate fasteners and questioned
whether or not the designs of the two types of fasteners were comparable. He
suggested that a comparison of joint slip may be a more satisfactory way of
comparing the performance of plywood gussets and metal plate fasteners,

MR JOHANSEN replied that the design loads for the plywood gussets and the metal
plate fasteners were similar and although joint slip was greater for the plywood
gussets than for the metal plate fasteners other work suggests that trussed
rafters with plywood gussets have higher ultimate loads than comparable trussed
rafters with metal plate fasteners. DR NOREN suggested that the larger joint
slips for the plywood gussets were because nail slip occurred in both the timber
member and the gusset whereas for metal plate fasteners it only occurred in the
timber member,

MR JOHANSEN agreed to write a further progress report on the research programme
for the next meeting of the group.

MR SUNLEY opened a general discussion on long-term loading and asked members to
report briefly on any recent research work on the subject with which they were
familar.

DR KUIPERS said that work had been carried out in Holland on trussed rafters in
the past over a period of 14 to 2 years, and some long term tests on joints where
still in progress., The test joints included split ring connectors, bulldog
connectors and nails, all of which where subjected to a range of continuous

loads equivalent to 65 per cent to 95 per cent of the ultimate loads, These
tests were started more than 10 years ago and although the split ring and bulldog
connectors failed after periods approximately equal to those which were predicted



by the'Madison curve" the nailed joints had not yet failed and their performance
did not fit the "Madison curve", although nail slips of 50 mm had been measured.
DR KUIPERS said these results suggested that the "Madison ourve" was not

suitable for nailed joints and new tests had been started in controlled
temperature and humidity conditions with the object of defining a better maximum
load/time dependency curve. Included in this new series of tests were some
joints made with "Menig" nail plate fasteners which failed after only short
periods of loading. DR KUIPERS said that the type of failures experienced with
these fasteners suggested that the nails were too short and not fixed sufficiently
rigidly in the plate.

Prof MOHLER said that from a practical viewpoint deformation of jointe was a
more important factor in long term performance than ultimate load and he sub=—
mitted a report in German which described some of the research work which had
been carried out in Germany on this subject. It was decided however to hold
this report over until the next meeting when an English translation would be
available. DR MOHLER did refer briefly to some German work which indicated
that plywood subjected to long-term loading did tend to follow the "Madison
curve'". However it was found that the "Madison curve" was not satisfactory for
predicting the performance of short beams subjected to high shear and bending
stresses. Prof MOHLER said this was due to a high rate of creep deflection
caused by the high shear stresses,

MR REECE said that in the design of timber portal frames problems were encountered
by the high moments which were assumed to ocour at the eaves joints, however if
the deflection of the frame was taken into account these assumed moments would

be reduced and he asked if this design approach was used for timber, Prof MOHLER
said that it was used in Germany and DR NOREN said that some account was taken

of this effect in Sweden particularly with regard to the design of trussed

rafters although it was disguised in a special design method for trusses,

MR CURRY described some work which had been undertaken at Princes Risborough
Laboratory, UK on the long term loading of trussed rafters, finger joints and

I beams with fibreboard webs, After a period of approximately six years under
continuous loading the trussed rafters showed increases of between 100 per cent
and 150 per cent over the initial maximum deflections under full design load.
For the I beams the mid-span deflection increased by about 60 per cent over a
period of loading of about 300 days. During this time the design dead load
was maintained continuously and the imposed load was added for a period and then
removed, This was repeated a number of times throughout the loading period.
The finger joint tests covered three joint profiles and two adhesives. The
test joints where positioned in short beams which were subjected to bending

such that the bending stresses at the joint were equal to the maximum permissible
long-term stresses appropriate to the highest grade of structural timber. This
stress level was maintained continuously but every fourth week.it was increased
by 25 per cent for one week and then reduced to the long~term level. After
six months there were no indications of any joints failing and the additional
deflections due to the 25 per cent increases were fully recovered when the
stresses were reduced to the long—term level,

MR SUNLEY, in concluding the discussion, said that it appeared that most people
used the "Madison curve" for the derivation of load duration factors. However
there was a strong opinion that the level of stress was an important factor and
recent work, particularly in North America, suggests a need for the "Madison
curve" to be modified to take this into account. Prof ILARSEN said that
frequently the load duration factors based on the "Madison curve' were linked
with safety factors and for this reeson it would be difficult to establish a set
of factors which would be generally acceptable. MR CURHY agreed with this al-—
though he pointed out the need to establish the true load duration factors in-
dependent of safety factors, so that the duration of different loading intensities
could adequately be taken into account in the limit state methods of design
currently being introduced.
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EEC TIMBER CODES

As an introduction to the subject MR BURGESS presented a paper "Comparison of
Codes and Safety Requirements for Timber Structures in EEC Countries" (Paper 15)
which had been prepared by the Timber Research and Development Association, UK,

Prof LARSEN said that this survey drew attention to the differences between the
various national timber codes and loading codes, and because these differences,

in many cases, were 80 large he did not consider it would be poséible to draft

an acceptable European timber code. Therefore he suggested that CIB=W18 should
publish '"Recommendation Sheets" to which each country could refer in their national
codes, when they were appropriate. In order for these sheets to be acceptable to
as many countries as possible they should only deal with the principles of design
and the basic methods of approach and they should not contain values for the
various modification faotors, etcs The values of these factors would be set

by each country independently having regard to other national codes and standards
relevant to the design of timber structures in each country. MR SUNLEY did not
agree with this suggestion and he pointed out that it had already been agreed by

a Joint Committee on Structural Safety (JCSS) that an attempt would be made to
draft a unified system of structural design codes covering all materialse, Volume I
in this system would specify loadings and basic design criteria applicable to all
materials, Volume II would deal specifically with the design of concrete structures
and Volume VI with the design of timber structures. MR SUNLEY reported that he was
a member of the JCSS and it was hoped to agree the contents of Volume I before the
next meeting of CIB-W18. It was also understood by the JCSS that CIB-W18 would
draft Volume VI dealing with the design of timber structures. This had been
agreed at the previous meeting of CIB-W18, June 1974, Delft. In the general
discussion which followed delegates accepted that it would be difficult to agree
values for factors in Volume VI although to a large extent this would depend on

the contents of Volume 1. DR NOREN suggested that CIB=-W18 should comment on the
contents of Volume I and when this was agreed the group should proceed with the
drafting of Volume VI as far as possible. This was agreed by the meeting.

NORDIC CODES ON LOADS AND SAFETY

MR BRYNILDSEN introduced his paper "Nordic Proposals for Safety Code for Structures
and Loading Code for Design of Structures" (Paper 16) which discusses proposals

by the Nordic Building Regulations Committee (NKB) for unified codes on safety

and loading for Scandinavias He also tabled copies of the proposals and comments
published by NKB, "Proposal for Safety Codes for Load=Carrying Structures"

zPaper 17; and "Comments to Proposal for Safety Codes for Load=Carrying Structures"
Paper 18)e

MR BRYNILDSEN, in discussing his paper, said that the division of buildings into
three safety groups (clause 1.1) had been adopted in Norway already and had been
found to work in practice. Prof LARSEN said that the current steel code for
Denmark also classified buildings in these groups but he thought that this
classification would be radically ammended or deleted and the new timber code
"Structural Use of Timber" = DS413, December 1974, did not use this classification.
Prof MOHLER said that a similar classification system had been proposed in

Germany for some materials but timber was not included. DR KUIPERS said that a
classification system similar to that proposed by NKB had been considered in
Holland but it had not been adopted and there was little support for such a system.
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MR SUNLEY said that the three classifications of limit states (clause 1.2) were
different from the three categories proposed by the Joint Committee on Structural
Safety whioch were serviceability, ultimate load, ~d durability. After general
discussion it was agreed that durability was not a real limit state in its own
right and it would probably be better to include it within the serviceability or
ultimate load categories.

MR BRYNILDSEN drew attention to the need to classify the type of failures whioch
normally ocourred in timber structures (clause 1.3)s He said that no agreement
had yet been reached on the most appropriate "Rupture group" for timber failures
and it may be necessary to classify timber joint failures in a different
category. However, most delegates thought that timber structures would generally
come within Safety group 2 (clause 1.1) and timber failures in Rupture group II
(clause 1.3).

Referring to oclause 1.4 MR BRYNILDSEN said the tables of load factors were
quoted direct from the loading code proposed by NKB and were applicable to all
materialse DR NCGREN tabled copies of this code and comments published by NKB,
"Load Regulations"™ (Paper 19) and "Comments on the Load Regulations" (Paper 20).

MR BRYNILDSEN said that the partial factor related to the control of materials
and oonstruction (clause 1.4, page 5) was intended to take account of the degree
of control exercised during the construction of a structure, the variability of
the material properties and the degree of competence of the engineer.responsible
for the structural design. It was understood that the Timber Committee within
NKB would set standards by which these criteria could be assessed so that the
appropriate partial factor could be used in the design.

Finally MR BRYNILDSEN pointed out that the time intervals specified under
Duration of Loads (clause 2.1) were the longest individual periods a structure
would have to sustain a specific load continuously. There was a significant body
of opinion among the delegates that this was not the best way in which to deal
with load duration and a more realistic and satisfactory method would be to
specify load duration in terms of the total time that a structure may have to
sustain a particular intensity of loading throughout the life of the structure.

For information MR BRYNILDSEN tabled a copy of an extract from the current
Norwegian Standard NS 3470 "Timber Sturctures" (Paper 21) as an example of
a timber code based on "limit state"™ principles of designe

REVISION OF BRITISH CODE CP 112

MR CURRY imtroduced a paper "Draft for Revision of CP 112 = "The Structural Use
of Timber" (Paper 22) which outlined the format for the new Code and included
a draft of the first five chapters.

Prof LARSEN said that in his opinion the Code was far too long and contained too
much detailed information. He would prefer a short Code which gave the basic
principles and methods of design and made reference to other publications or

a series of information sheets which contained the detailed information required

by designerse Prof LARSEN also questioned the deflection limitation of 0.003 X

the effective span for floor joists (clause 4¢2.2). In Denmark the Code requirement
for domestic floor joists was a maximum deflection of 0.9 mm under a concentrated
load of 1000 Ne MR SUNLEY pointed out that in the British Code there was a

further recommendation that in order to avoid problems from vibration the maximum
deflection of floor joists should not exceed 13 mm under design load (clause 4¢2.5)e
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MR VISSER asked if prototype tests on scaled struotures instead of full size
structures (clause 1.1) would be acoepted as a satisfactory method of proving
a designe MR CURRY said model testing would not generally be acceptable as it
was not possible to scale down joint details so that their performance was
representative of the full size joint.

Prof MUHLER said that there is a provision in Germany which allows structures
to be constructed with "wet" timber ie at a moisture content greater than 22 per
cent, although the design and ultimate use of the structure relates to dry
conditions. MR CURRY .said that this was not allowed in the UK at present and
there was no intention to make provision for it in the revised Code.

Prof MOHLER also asked for a definition of the demsity quoted in Table 1 and
gecondly if it was intended to include design oriteria for chipboard and fibre-
board in the revised Code. MR SUNLEY replied that the density quoted was an
average figure to allow designers to calculate dead weighte Secondly it was
likely that stresses would be included for fibreboard but not for chipboard as
at present the chipboard industry in UK did not think there was a sufficient
need to justify the large amount of test work which would be required to derive
suitable stresses for chipboard.

MR VISSER said that in order to take account of the duration of different loads
he would prefer the various modification factors to be applied to the loads
rather than to the stresses as they were in the UK Code (clause 5¢6.1, Table 11)e
MR CURRY replied that both methods were satisfactory but by modifying the stresses
rather than the loads a closer approximation to the true behaviour of the timber
was achieved.

Prof SONNEMANS commented that the title '"Fire Resistance" to clause 4.2.4 was
incorrect as the subject of this clause was really surface spread of flame.
MR CURRY agreed that a more appropriate title could be substituted.

In conclusion MR SUNLEY pointed out that although a large measure of agreement had
been reached on the drafts of the first five chapters of the revised Code there
was still an opportunity for people to comment and request modifications before

it was published.

FUTURE PROGRAMME OF WORK

MR SUNLEY said that CIB-W18 had now established itself and was accepted as an
authorative body in the field of timber structures whose opinions and advice

were being increasingly sought by other internatiomal organisations. He reminded
members that the group had undertaken to advise the ECE Timber Committee regarding
suitable stresses for the new timber grades EC1 and EC2, In addition the group
had accepted the task of drafting the timber section, Volume VI, of the unified
system of structural codes proposed by the Joint Committee on Structural Safety
and it was expected that when the new ISO/ TC on timber structures, proposed by
Denmark, was estanlLished CIB-W18 would be a major contributor to the worke

MR SUNLEY told the meeting that Prof Mohler had offerred to act as host to the
next meeting in Karlsruhe in October 1975. This was gratefully accepted by the
delegates and it was agreed to hold the meeting from 1-3 October, - when the major
topiocs for discussion would be as follows:
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i Timber beams =~ Prof Larsen to provide a ocomprehensive paper on the
design of timber beams.

ii Timber columns =« Prof Larsen to provide a draft seotion on the design
of solid timber columns for imclusion in the Code of Practice.
Prof Larsen, Prof MNohler and Dr Kuipers to provide a joint paper on
direct compressive loads on spaced timber columns.

iii Plywood = Dr Booth to provide a paper on the theoretical derivation
of design stresses for different plywoods.

iv Joints = Dr Kuipers agreed to report back to the RILEM 3TT Committee
regarding the comments from the members of CIB-W18 on the RILEM
proposals for test methods for timber joints and fasteners. He hoped
he would be able to provide a further draft for the next meeting of
CIB-W18. Prof Mohler undertook to provide a more comprehemsive paper
on joint testing incorporeting the short note whioh he submitted to
this meetinge.

v Stress grading - It was agreed that Mr Curry, Mr Saarelainen and
Dr Kuipers would write a joint paper on test methods for structural
size timber to obtain data from which design stresses could be derived.
In addition Mr Curry undertook to provide a paper dealing with the
analysis of test data for the derivation of design stresses together with
an indication of the stress levels which might be considered appropriate
to the new ECE stress gradese.

vi Load~sharing = Mr Levin to provide a further paper discussing the
various effects which contribute to load=sharinge.

vii Long=term loading = Mr Johansen agreed to provide a further progress
report on a research project to study the performamnce of trussed rafters
under long=term loading. Dr Norén to provide a follow-up paper to his
previous paper, which would discuss how long~term loading could be
dealt with in the Code of Practice.

viii Climatic groups = Dr Norém to provide a paper defining suitable climatic
groups for timber structures.

ix Draft codes of praoctice = Mr Sunley agreed to provide a draft of the
JCSS Unified Code = Volume I and Dr Booth agreed to draft a suitable
format for Volume VI,the timber code, based on the recommendations of
the JCSS.

Finally MR SUNLEY thanked delegates for their participation in the meeting and

M Crubilé and Centre Technique du Bois for providing the necessary facilities for
the meeting to take place.
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18 PAPERS PRESENTED AT THE MEETING

,j PAPER 1 A Proposal for Undertaking the Preparation of an International Standard on
' Timber Structures = International Standards Organisation.

J PAPER 2 Symbols for Timber Structure Design = J Kuipers and B Norén.

V/VPAPER 3 Tests with Centrally Loaded Timber Columns — H J Larsen and Svend
Sondergaard Pedersen.

/ PAPER 4 Lateral-Torsional Buckling of Eccentrically Loaded Timber Columns =
B Johansson.

J/ PAPER 5 Standard Methods of Testing for the Determination of Mechanical Properties
of Plywood - Council of Forest Industries, BC.

\i PAPER 6 The Design of Simple Beams — H J Burgess.

V?PAPER 7 Calculation of Timber Beams Subjected to Bending and Normal Force -
H J Larsen.

J PAPER 8 Proposal for a Basic Test Method for the Evaluation of Structural Timber
Joints with Mechanical Fasteners and Connectors - RILEM, 3TT Committee.

-~

''PAPER 9 Test Methods for Wood Fasteners - K M¥hler.

PAPER 10 Draft Proposal for an International Standard for Stress Grading Coniferous
Sawn Softwood = ECE Timber Committee.

§

¥ PAPER 11 Derivation of Grade Stresses for Timber in UK = W T Curry.
v PAPER 12 A Review of Load-Sharing in Theory and Practice - E Levin.
¥ PAPER 13 Load-Sharing - B Norén.

J.PAPER 14 Long-Term Loading of Trussed Rafters with Different Connection Systems -
T Feldborg and M Johansen.

v PAPER 15 Comparison of Codes and Safety Requirements for Timber Structures in EEC
Countries «~ Timber Research and Development Association.

v PAPER 16 Nordic Proposals for Safety Code for Structures and Loading Code for Design
of Structures = 0 A Brynildsen.

!
¥ PAPER 17 Proposal for Safety Codes for Load-=Carrying Structures — Nordic Committee
for Building Regulations.

%gPAPER 18 Comments to Proposal for Safety Codes for Load-Carrying Structures - Nordic
Committee for Building Regulations.

JP%PER 19 Loading Regulations - Nordic Committee for Building Regulations.

PAPER 20 Comments on the Loading Regulations — Nordic Committee for Building
Regulations. ‘

J PAPER 21 BExtract from Norwegian Standard NS 3470 "Timber Structures".

j PAPER 22 Draft for Revision of CP 112 "The Structural Use of Timber" - W T Curry.
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1SO Ceantral Secretariat

our date our referance

1975-01-16 1S0/TS/P 129

DOCUNMENT
No.78/10226
C'TTEE REF.BLCP /|7

INQUIRY |
AMONG MEMBER BODIES ON THE PROPOSAL

Title : Timber structures Reference : ISO/TS/P 129
Originator : Denmark Date of Proposal : September 1974

Member Bodies are requested to comment on the attached proposal for the
preparation of International Standards in a new field (1SO/TS/P 129), using
for their reply the attached form which should be returned in duplicate to
the Central Secretariat.’ :

The Member Bodies' replies should reach the Central Secretariat at the latest

by 9 May 1975.

Remarks by the Central Secretariat :

At the last meeting of Technical Division 3 - Building, it was agreed that

in addition to its work on concrete structures (ISO/TC 71), ISO should start
an activity on wood and metal structures and that two further technical com-
mittees should be established for this purpose, It was also agreed that
Denmark would orlglnatc a proposal for timber structures which is the subject
of this present inquiry.

It is to be noted that the UN Economic Commission for Europe has included in
its work programme, the harmonization of the technical content of building
regulations for designing concrete structures, metal structures and timber
structures. The proposed TC would be responsible for preparing the necessary
International Standards for timber structures to which reference may be made
in building regulations.

A proposal for metal structures will be circulated at a later date.

Aytchments : Proposal ISO/TS/P 129
Form for reply (in triplicate)

W. H, Raby
Director
Planning and Programming

cc. President
Immediate Past President

General Secretar
INTERNATIONAL ORGANIZATION FOR IKNMIDIIATION TMEXAYHAPOLRAN OPTANMIAUMA NO CTAHDAPTHIALIMK +ORGANISATION INTEANATIONALE DE NOAMALIBATION

-la : 75/10226

A:21642/E
Postal addrose
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Nate ¢

1975-01-16

FOR _UNDERTAKING THE PREPARATION OF INTERNATIONAL STANDARDS 1IN A NEW FIELD

Title : Timber structures

Reference : ISO/TS/P 129

Originator : Denmark

Date of Proposal : September 1974

l. Title
2. Scope

3. Explanation

4, Justification

Timber structures

Standardization in the field of structural
use of timber and related materials, com-
ponents and connections including codes of
practice for the design and execution of
structural timber

The International Council for Building Re-
search, Studies and Documentation (CIB),

in its working group 18 - Timber structures,
is well advanced in its work for a unified
code for the design of timber structures.

The proposed ISO activity would liaise closely
with this work and provide the forum for the
establishment of the necessary International
Standards.

With the development of greater markets,
international trade in timber and related
products has developed in the direction of
more finished products, structural components,
complete timber product structures, and:
connected with it, the exchange of specialized
know-how and services is increasing. As with
all other buildings and structures, timber
structures have to be erected at the place

of use; particularly the international har-
monization of building regulations and codes
of practice for the design and execution of
structural timber has become an urgent matter
for international standardization. This would
also encourage developing countries to enter
into the international market with more so-
phisticated products.
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The UN Economic Commission for Europe has
included the harmonizaticn of building
regulation in the field of timber structurcs
in its priority programme and it is for ISO
to provide the necessary technical specifi-
cations and/or requirements.

5. Programme of wotk The initial programme of work of the proposed
ISO technical committee will be discussed and
established at its first meeting.

It is intended that the establishment of an
international standard code of practice for
the design and execution of structural timber
will be developed on basic functional struc-
turalrequirements with special regard to the
technology of timber materials and related
products and applications. The proposed code
should be developed for direct application in
most countries., It should include levels of
requirements for economic application in di