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2 CHAIRMAN'S INTRODUCTION

MR SUNLEY the coeordinator of CIB-W18 and chairman of the meeting welcomed
delegates to the eighth meeting of the Commiseion. He pointed out that the
present meeting in Brussels followed the W18 tradition of holding each meeting
at a different venue to permit local participation and to stimulate interest
in the work of the Commission.

3 CO-~OPERATION WITH OTHER ORGANIBATICHNS

ISO/TC 165: PROF LARSEN, the chairman of TC 165, reported that at the meeting
of TC 165 in September it had been agreed that CIB~-W18 should provide a draft
international timber code for submission to TC 165. Their meeting had accepted
for consideration the RILEM/W18 standard for testing joinis but had reservations
about handling the standards on plywood and structural sized timber gince these
might possibly be the responsibilities of TC 139 and TC 55 respectively.

DR KUIPERS suggested that the problems of defining areas of responsibility
belonged within IS0, The RILEM group, he said, would continue to publish
standards and submit draft ISO standards to TC 165 and then TC 165 could decide
how they should be dealt with and which other technical committees should he
involved.

DR BOOTH said that it would not be desirable for the plywood standard to be
passed to TC 139. They had dealt mainly with clear plywood and would not
necessarily understand the reasoning behind some of the decisions taken in
producing the standard.

DR WILSON said that he would like to see TC 165 handle all structurally
orientated standards to avoid confusion between different technical commitiees.

MR SUNLEY proposed that Prof Larsen, Dr Kuipers and himself, should make
personal contact with the chairman of TC 139 to explain the problems, and this
was agreed.

PROF LARSEN told the meeting that although a case could he made for retaining
structural plywood in TC 165 it was more difficult to justify the retention of
testing structural sized timber since TC 55 had already circulated for comment
a standard on this subject. He explained that TC 165 would pass the W18
standard to TC 55 but could only take action if TC 55 failed to acts.

RILEM 3-TT/CIB-W18: DR KUIPERS, the chairman of this group, reported on

the meeting of 3—TT/W18 that had immediately preceded the W18 meeting. He

said that the first amnexe to the joints standard (on nail plates), the standard
on testing structural sized timber and the standard on plywocod testing were

now ready for publication in the RILEM journal. It was agreed by the delegates
that Mr Sunley and Dr Kuipers should together draft introductions to these
pepers specifically inviting comments within a defined period of time. After
comments had been congidered by the 3-TT/W18 sub=group the papers should be
submitted to the main committee. DR KUIPERS asked the meeting to provide papers
on sampling and analysis of data in support of the testing standards and
suggested that a paper on the evaluation of test results for joints should be

on the agenda for the next W18 meeting.



MR CURRY said that W18 and not the 3-TT/W18 sub=group must decide whether the basis
for joint sampling should be density or compression strength.

MR BRYNILDSEN informed the meeting that funds were now available to him for the
drafting of a Nordic standard on fasteners but because he was not aware of the
latest changes introduced by RILEM the Nordic standard would probably differ
from that produced by W18

MR SUNLEY pointed out that it was unreasonable for members of W18 to agree to
proposals at international meetings and than to produce national codes which
were different. He reminded delegates that the membership of the 3—TT/W18

sub group could vary to take account of the subjecis under discussion and those
with particular interests in testing would do well to contact Dr Kuipers.

PROF LARSEN asked the delegates if they agreed with the proposed corner loading
method of measuring shear modulus given in the plywood standard. He said that

he was gtill firmly convinced that this test in fact measured torsional stiffness
and that there was a difference between these two properties.

PROF MUHLER agreed with Prof Larsen that there were considerable differences Ez
between shear and torsional modulii and eaid that tests in Germany indicated
that the ratio between these two properties could be as high as 5:1.

DR BOOTH said that he had not been convinced at earlier meetings of the
differences hetween shear and torsional modulil and he thought that for

material made up from thin plies the differences would be small. He pointed

out that this form of test for shear modulus had been used for many years and

in other fields, including the aircraft indusiry, and no one else had gueried its
validity. However, Dr Booth agreed that in view of Prof Mohler's observations
further tests were required to finally resolve this problem.

MR SUNLEY asked Prof Larsen, Dr Booth and Prof Mohler together to consider the
problem but that their deliberations should nol delay publication of the
suggested standard.

DR KUIPERS wound-up his report on the 3—TT/W18 sub=group hy outlining a timetable
which would lead to the publication of standards on board materials, joints
testing and annexes to joint testing.

LUFRO: MR SUNLEY outlined the program that Dr Foschi, Prof Madsen, Dr Wilson
and Mr Pellerin were organising for August 1978. This comprised a conference

on Wood Fracture Mechanics, a meeting of the IUFRO Wood Engineering Group and

a seminar on Non Destructive Testing. Bach of these activities was scheduled to
last for approximately one week. Mr Sunley also asked those members of IUFRO
present at this meeting of W18 {0 consider nominations for the co=ordinator

of TUPFRO as his term in that office had expired,

MR BRYNILDESN reporited on the activities of the IUFRO S5/CIB—W18 submgroup on
duration of load and moisture content effects. He said that much of their
effort so far had bheen concentrated on the prediction of strength by matching
paired specimens, but results had been disappointing and the best method of
predicting strength still appeared to be by measuring E. This meant that groups
of thirty specimens would have to be tested rather than matched pairs. He



also reported that preliminary results on the strength to moisture content
relation for Buropean spruce supported Prof Madsen's work in this field., The
sub-group still lacked funds for these projects. Tentative approaches to NATO

had not been very promising since they did not support applied research. There
were also problems on finding adequate facilities for the test work. The

Canadian facilities would be fully extended for more than three years and no
other single laboratory could accommodate the whole test program. However the
sub~group was continuing with its work and would scon produce a detailled programme
of work for the long-term bending project,

DR WILSON said that Dr Foschi and Dr Barrett were looking at the same prcblems

of duration of load and moisture content in North America. He understood that
the Western Forest Products Laboratory had extended their facilities and were

now setting up test rigs. He asked i1f there were possibilities for co-ordination
between WEPL and IUFRO/W1S8.

MR BRYNILDSEN sald that he would welcome closer contact with the North American
Eroup.

ECE: PROF THUNELL reported on the activities within the United Nations Econocmic
Commission for Europe. There were three areas of interest to W18, he said: the
stress grading of coniferous sawn timber; finger jointing and dimensions for

sawn timber. Although there had been agreement in ISC some years ago on

dimensions there was now some pressure for rationalisation but this would probably
not influence the work of W18. The ECE timber committee had now settied the stress
grading issue, continued Prof Thunell. There were to be three grades; 810, S8,

86 with visual selection based on the Knot Area Ratio system. In addition there
was to be a density limit for the highest grade (810). The rules for finger joints
in structural timber were alsc accepted. For both stress grading and finger
jointing the Timber Committee had made recommendations on how to ensure the entry
into service of the standard.

PROF LARSEN asked how density determination was to be carried out.

MR CURRY said that a satisfactory measurement of density was not practicable as
part of the visual grading operation and the 510 grade would therefore probably
be iimited to machine selection.

PRCF THUNELL concluded his report by stressing the urgent need for W18 to produce
documents on sampling and analysis of test results. He asked for these to be
ready before the end of 1978,

PROF LARSEN thought that there should beno problem in the analysis of test results,
With samples of greater than 300 he was prepared to rely on engineering judgment
to derive characteristic stresses. He suggested that the main problem was one

of sampling.

DR NOREN and MR CURRY were agreed that sampling was perhaps the most difficult
problem but they pointed out that different methods of interpretation could
produce different characteristic stresses from one set of results. It was
important to give guidance on methodology to produce consistent conclusions,

MR SUNLEY and MR CURRY drew the attention of the meeting to what they felt was
a bias towards European red/whitewood in the proceedings of the ECE. They felt
that this bias should be resisted.



4 STRUCTURAL STABILITY

PROF LARSEN introduced paper CIBmW1&/8w15m1 "Laterally Loaded Columns™ explsinineg
that it looked at the problems that arose with combinations of axial forces and
end moments. He apologised that the English translation was not available bui
undertook to provide this within one month for inclusion in the proceedings.

DR KUIPERS said that he too was interested in this work and hoped that one of
his students would soon he preparing a report on combined compression and end
momentse

5 GLUED LAMINATED STRUCTURES

DR ARMBRUSTER presented paper CIB-W18/8w12~3 "Glulam Standard Part 1 (FEMIB)",
He explained that this first part of a Glulam standard laid down the grading
rules for timber for laminating and was the result of agreement between manu=
facturers from eight European couniries.

PROF LARSEN said that the two grades of timber specified by this standard
permitted the use of an unacceptably low guality timber.

DR ARMBRUSTER said that the standard was intended to give sensible and practical
grading limits that would result in economic use of timber. The lowest grade
was not greatly inferior Yo many of the lower grades at present in use in Burope.

o
MR FRECH told delegates that there were al present three grades for laminating él
timber in Germany. If they were to lose their top grade with a KAR limit gf
0e2 then permitted stresses would be reduced from 140 kgf/cm2 to 110 kgf/cm .

PROF LARSEN said that he could not accept these grades without supporting stresses
which should he based on test results.

MR BURGESS pointed out that the lowest grade in the standard was equal to the
lowest UK grade which was also based on KAR and the stresses for that grade were
based on tests of individual laminae.

DR ARMBRUSTER asked the meeting for guidance on what testing was required and
on how safe stresses shouid be assigned.

PROF MONTFORT said that a full testing program of complete laminated members
would be a very difficult and expensive undertaking because of all the possible
corbinations and mixtures of grades, number of laminations, jointing etc.

Paper CIB~W18/8-12~1 "Testing of Big Glulam Timber Beams" was introduced by

MR FRECH who explained that this short paper summarised the contents of & lengthier
test report. He said that the testing had included beams of 30 m length and from
these beams had heen cut the smaller beams. Predictably coefficient of variation
of strength for the beams had been less, at 15 per cent, than would have heen
expected for solid timber. In answer to guestions he said that the beams had

been manufactured from finger-~jointed grade 1 timber using urea glue. All laminae
were 30 mm thick. In several cases failure had originated at a finger joint.

PROF LARSEN pointed out that this paper was one of several in which laminated Zi\
heams had achieved only 70 per cent of their expected strength. gg



MR FRECH agreed with this. A design stress of ﬁq.N/mmE with a mafety factor of

3 had been usged in calculation but the beams had only achieved factors of between
2:2 and 2.5 ie a reduction approximately in the ratio of tension o bending
strengthe Part of this reduction could be attributed to imperfect finger joints.

PROF MOHLER also agreed that finger Jjoints presented problems. Railure stresses
at finger joinits were generally aboul 60 per cent of the failure stresses in
unjointed timber. He congidered thet construction methods should be taken into
account in standards for laminsted members.

PROF LARSEN favoured a simple approsch - defining performance standards and
allowing any material or constructional itechniques that would mset those standards.
He said that such an approach would have the advantage of avoiding a theoretical
hasis which could be significantly influenced by chenges in production procedures.

MR SUNLEY said that sstting perfomance standards bad the advantage of being
independent of species and therefore lmproved the chances of harmonisation in
design methods. :

MR CURRY did not agree with Prof Larsen; he pointed ocut that set target stresses
had no comnection with yields which were commercially important. There would
be too much emphasiz on what suited Ruropsan re&wood/whitewood and too 1little

or & hasic methodologys

MR MARSH found Prof Larsents gyghen atiractive to the practising engineer and
asked why such a gystem cowld not be adophed for plywood.

MR CURRY and DR BOOTH said thet they would not like to see the idea of performance
gtapdards introduced to plywooed. They felt that such & simple system could have
advantages if the velativities between strengih properiies remained the same for
diffferent spsoies bul since they did not remain the sane there would inevitahly
be quite sericus anomalies for some species of timbers For plywood the very largs
variety of spsociss, lay-ups and other faciors were against the satisfactory
implementation of the syalenm.

)

It was finally sgreed that Dr Aowbroster, Mr Frech and Dy Gdlund should counsult
together to produce & poper on performonce stendards or stresses for glued
laminated %imbar.

s
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Gt 2 Higatructions for the Reinforcement of
ing how the streim around holes in beams had
nforcing.  The tests had been conducted on
22 beams and alithough the opbimun mesz of reinforcing plate had perhaps
not been schieved they had arrived soceptable and practicable rules which
would have bhesn much more difficult had they had to rely on calculation alone.

MR FRECH introduced paper GI
Apertures in Glolam Booms® ew
peen measured with and without o

¥

DR BOOTH asked 7 vefersucs could be made to the original report (of which this
paper was a sumie ¥). My frech agzveed to do this.

6 PLYWOOD

Paper CIBwW?&/8m4wi “Sampling Plywood and the Fvaluation of TPest Results" and
appendix Bede1l ware presented by DR HOREN, who ewplained that this was an
introductory paper to this topic and he invited comments on the content and
methods proposed. e pointed cut that his cholve of 30 for the number of
panels o he tested was an arblivary figure and should really depend on how




the population was defined. He alsc pointed out that in the absence of
contradictory evidence it was assumed that the strength properties of plywood
were normally distributed.

DR WILSON to0ld the delegates that in Canada tests were being conducted to
evaluate the differences between plywoods made from various species. Advice
from statisticians was that at least 60 panels per species would be required

to test for differences in the means of 23 specles., The number of tests would
have to be increaged to test for differences in lower exclusion values or

if the distributions were non-Normale Dr Wilson also suggested that the number
of tests should depend on whebther characteristic sitress levels were being
established or whether the tests were to check for compliance with an existing
gtandard. In the latter case he would expect that fewer tests would be required.

DR BOOTH agreed with Dr Wilson. He also drew attention to table 6.1 saying
that if those values of kY were used then siresses would be lower than those
in current use.

DR NOREN accepied the comments of Dr Wilson and Dr Booth and said that perhaps
this paper was inclined towards compliance testing, but the assumption of normal
distributions, which needed further investigation, had been made in establishing
existing stresses and there was a better statistical foundation for the factors
of table 6.1 than for a fixed k = 1.64. However, he pointed out that although
he had used a 75 per cent confidence level to formulate table 6.1 the question
of confidence levels should not be for Wi8 to decide.

PROF LARSEN said that distributional finctions were not required for the timber
code and in any case it had been internationally accepted that all material
strengths were log-normally distributed and loads were normally distributed.

MR CURRY did not agree with such sweeping generalities which, he said, were gross
gimplifications.

PROF EDLUND suggested that rather than discuss the suitabiliiy of various
distributional functions a non-parametric method could he used.

DR BOOTH said that the most important part of the problem was o agree on a
method so that consistently comparable fifth percentile values could bhe derived
by different countries. It was also important 1o decide whether nominal siresses,
actual stresses or load capacities were to be used to define the strength of
plywoode

It was agreed that Dr Noren should produce & second draft of his paper, under
the title "Sampling of Plywood and the Derivation of Stress Values" and that
Dr Booth should produce a paper on the evaluation of test results.

T STRUCTURAL DESIGN CODES

DR BANY distributed English translations of "Polish Standard PN-73/B~03150:
Timber Structures® (CIB-W18/8~102«1)s He explained the derivation of the fifth
percentile bending stress given in the code and said that this could be modified
by factors of 0.67 fgr long-term loading and 0.4 for size, to produce a working
stress of 130 kgﬁ/cm o« He told delegates that an approximate comparison with
the German code showed that the (erman code was more conservalbive.

PROF LARSEN asked Dr Bany if he could provide a short paper on load factors and
design procedures that were applicable to Poland. Dr Bany agreed to do this.



A summary of the contents of *The Russian Timber Codet (CIB~W1&/8~102—2) wasg
circulated by the secretary who explained that copies of the complete code
were wvallable but unfortunately only in Russian.

8 CIB TIMBER CODE

MR CURRY to0ld the meeting about his interpretation of the JCES document,
published by CEB; "Bulletin DfInformation No 116: Volume 1; Common Unified

Rules for Different Types of Construction Material'™ and how he expected
difficulties in the adoption of the principles given in this document when

they were applied {0 timber strugiures. He pointed oul that since the code

would have to be applied to all structures it would not be possible to avoid
conflict with some existing practices and particularly with what could be called
traditional forms of construction. Mr Curry found it regreitable but unavoidable
that timber should bhecome involved in limit state design where the theoretical
ideal of a quantifiable probability of failure could not bhe achievede.

MR SUNLEY said that limit state codes were being produced for other materials and
timber was heing pressed to follow suit.

PROF LARSEN reporited that the Nordic countries had discussed limit state design
for timber and would probably adopt a method 2 approach. They had presented a
paper to ECE on this subject which was not based on Volume 1 of the JCSS Code.
Prof Larsen said that Volume 1 had been produced by desighers of conorete
gtructures and had a definite biag towards concrete practice. It was not
acceptable for timber and it was unlikely that it would be adopted by those
responsible for stesl codese

MR CURRY said that it was not necessary for W18 to adopt the whole of the content
of Volume 1 « there was in any case insufficient information to allow a reasonable
interpretation = but the principles could be accepied. My Curry also pointed out
that loading was not suitably defined by Velume 1 to allow valid comparisons to
be made with existing procedures.

MR SUNLEY said that bhe would take into account the views that had been expressed
at the meeting and if asked for comment on Volume 1 by the Joint Committes on
Structural Safety would summarise the objections as: inadeguate definition of
loads and their associated gamma factors; a bias iowards concrete that was
unlikely to produce harmonisation between materials; insufficient information
for a reasonable interpretation.

Paper CIB-W18/8=100-1 ¥CIB Timber Code: List of Contents (second draft) was
distributed by PROP LARSEN. He explained that he had drafted this paper as

a response to the request from ISO/TC 165 for a List of contents of the timber
codes

It was agreed that Prof Larsen, Dr Kuipers, Prof Mohler, Dr Booth and one other
should form an editorial group to draft a2 code. Comments on the List of Contents

were invited hefore { December 1977.

9 OTHER BUSINESS

MR WILLIAMS told the mesting that there was an urgent need for an international
trussed rafter code. Other delegates agreed that Mr Williams should form a
corresponding committee consulting with the Intermational Truss Plate Association
and draft a trussed rafter code for consideration by Wid.

10



MR SUNLEY proposed that the secretary should, after minor editorial amendments,
submit document CIB=W18-1 "Symbols for Use in Structural Timber Design" to
IS0 TC/165. This was agreed.

MR SUNLEY closed the meeting and thanked PROF MONTFORT and MR BROECKX, as
representatives of the Institut National du Logement, for their hespitality,
for the interesting excursions they had arranged and for the facilities that
had been made available for the meeting of the Commission.

10 NEXT MEETING

The next meeting of CIB-H18 will take place on 7,8,9 June 1978 in Edinburgh,
Scotlands Topice for discussion will include:w

3 ampling of plywood and. evaluation of test results

2 Glued laminated structures f

3 CIB Timber Code

The CIB-W18 meeting will be preceded on 6 June by a meeting of the RILEM 3-TT/CIB—W18
SUb=ZToUpe

Arrangements for these meetings will be made by the Timber Research and Development
Associatione.

11



11 PAPERS PRESENTED AT THE MEETING

CIB-H18/ Bulfr?
CIB-W18/81241

CIB-W18/ 8122
CIB-W18/8-12-3

CIB-W18/ 8151
CIB-W18/ 81001

CIB-i18/8~102-1

CIB~W18/ 81022

CIBl 18/ 81031

Sampling Plywood and the Evaluation of Test Resulis - B Noren
Testing of Big Glulam Timber Beams = H Kolb and P Frech

Instructions for the Reinforcement of Apertures in Glulam Beamg
H Kolb and P Frech

Glulam Standard Part 1:; Glued Timber Structures; Requirenments
for Timber.

Laterally Loaded Timber Columns: Tests and Theory =~ H J Larsen -
CIB Timber Code: List of Contents (second draft) - H J Larsen

Polish Standard PN-73/B-03150:Timber Structures; Statistical .
Calculations and Designing

The Russian Timber Code: Summary of Contents

Draft Resolutions of ISO/TC 165

Losh of CIB -1 78 Faper
fireonfonchip of CIR~wi8 o New 7 7
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12 CURRENT LIST OF CIB-W18 TECHNICAL PAPERS

Technical papers presented to Working Commission W18 - Timber Structures are
classified by a code identifying the meeting at which the paper was presented,
the subject heading and the number of the paper. The full classification number
of a document will start with CIB-W18, although where the context is clear this
prefix may be omitted.

Example: CIB-W1lB/W-102-5

refers to paper 5 (Extract from Norwegian Standard NS 340 ~ "Timber Structures')
on subject 102 {Structural Design Codes) presented at the fourth meeting of W18
(Paris, February 1975).

Published documents emanating from the Commission will simply be numbered in the

order in which they appear.
Meetings are classified in chronological order:

Princes Risborough, England; March 1973

Copenhagen, Denmark; October 1973

Delft, Netherlands; June 1974

Paris, France; February 1975

Karlsruhe, Federal Republic of Germany; October 1975
Aalborg, Denmark; June 1976

Stockhelm, Sweden, Feb/March 1977

W -3 O U E W R

Bruxelles, Belgium, October 1877

Subijects are denoted by the following numerical classification:

Limit State Design

Timber Columns

Symbols

Plywood

Stress Grading

Stresses for Sclid Timber

Timber Joints and Fasteners

w ~3 O W F oW N b

Load Sharing
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10
11
12
13
14
15
100
101
102
1C3
104
105
106

Duration of Load

Timber Beams

Environmental Cenditions

Laminated Members

Particle and Fibre Building Boards
Trussed Rafters

Structural Stability

CIB Timber Code

Loading Cades

Structural Design Codes
International Standards Organisation
Joint Committee on Structural Safety
CIB Programme, Policy and Meetings

International Union of Forestry Research Organisations

Listed below, by subjects, are all papers that have to date been presented to Wl8.

When appropriate some papers are listed under more than one subject heading.

LIMIT STATE DESIGN
1-1-1 Paper 5 Limit State Design - K J Larsen

1-1-2 Paper & The use of partial safety factors in the new Norwegilan design

code for timber structures - O Brynildsen

1-1-3 Paper 7 Swedish code revision concerning timber structures - B Norén

1-1-4 Paper 8 Working stresses report to British Standards Institution

Committee BLCP/17/2

6~1-1 On the application of the uncertainty theoretical methods for the

definition of the fundamental cencepts of structural safety -
K Skov and 0 Ditlevsen

14



TIMBER COLUMNS

2-2-1 Paper 3 The Design of Solid Timber Columns - H J Larsen
3-2-1 Paper 6 Deslign of Built~up Timber Coclumns - H J Larsen
4-2-1 Paper 3 Tests with Centrally Loaded Timber Columns -

H J Larsen and Svend Sondergaard Pedersen

4-2-2 Paper 4 Lateral-Torsional Buckling of Eccentrically Loaded Timber
Columns -~ B Johansson

5-9-1 Strength of a Wood Column in Combined Compression and Bending with
respect to {reep -~ B Kilsner and B Horén

5-100-1 Design of Solid Timber Columns -~ H J Larsen

6~100-1  Comments on Document 5-100-1, Design of Timber Columns - H J Larsen

6-2-1 Lattice Columns - H J Larsen

6-2~2 A Mathematical Basis for Design Aids for Timber Columns - H J Burgess

6-2-3 Comparison of Larsen and Perry Formulas for Solid Timber Columns - H J Larsen
7-2=-1 Lateral Bracing of Timber Struts - J A Simon

Bea Gl Laterally Loaded Timber Golumns; Tests and Theory — H J larsen

SYMBOLS

3-3-1 Paper 5 Symbols for Structural Timber Design - J Kuipers and B Norén
4-3-1 Paper 2 Symbols for Timber Structure Design - J Kuipers and B Norén
1 Symbels for Use in Structural Timber Design

PLYWCOD

2-4-1 Paper 1 The Presentation of Structural Design Data for Plywood - L G Booth

3-4-1 Paper 3 Standard Methods of Testing for the Determination of Mechanical
Properties of Plywood - J Kuipers

3-4=~2 Paper 4 Bending Strength and Stiffness of Multiple Species Plywood -
C K A Stieda

L-y-Yy Paper 5 Standard Methods of Testing for the Determination of Mechanical
Properties of Plywoed - Council of Forest Industries, BC

5-4-1 The Determination of Design Stresses for plywood in the revision of

CP 112 - L G BRooth
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5-4-2

6-l-1

Veneer Plywood for Construction - Quality Specification - ISO/TC 139 -
Plywood, Working Group 6

The Determination of the Mechanical Properties of Plywcod Containing
Defects -~ L G Booth

In-grade versus Small Clear Testing of Plywood - C R Wilson

Buckling Strength of Plywood: Results of Tests and Recommendations for
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2.2

TESTING OF STRUCTURAL PLYWOOD FOR ASSIGNING CHARACTERISTIC STRENGTH
VALUES - (1) SAMPLING AND ASSISSING TEST RESULTS

B Norén - Swedish Forest Products Research Laboratory, Stockholm

1. Purpose

20 Definition of the population

3. Sampling of panels from the population

L, Sampling of test specimens

5. Definition of characteristic values

6. Derivation of characteristic values

i Classification with respect to characteristic value
Purpose

The purpose of the testing is to establish characteristic values for
strength (and stiffness) to be used in design and verification of safety
of structures. It is essential in defining the population of plywood and
in choosing sampling method that conditions in production, marking and

end-use are considered.

Definition of the population

The population of plywood to which characteristic strength values are
assigned shall be limited thus that the strength deviation at end-use

is principally due to random variations. Hence, the population shall be
unambigously specified with respect to type (species) and grade (reference
to a product standard), thickness and construction (lay-up) and - possibly -

- source (factory) and production time.

Integrating panels of different thickness and construction or from
different -sources into a mixed population is permitted either if it is
proved that there is no significant deviation of characteristic strength
values between the sub-groups or if the sub-groups are mixed in a random

way when the plywood is used.



Plywood strength is sometimes expressed by a single veneer stress

value to be applied on parallel plies. |f the approximation of this
model is accepted at different constructions (thicknesses), a popu-
lation of mixed constructions could be considered in assigning charac-
teristic strength values for design and possibly in sampling for
continous quality control testing. For the kind of testing, here dealt
with, plywood of different constructions (thicknesses) should, however,

as a rule be considered as belonging to different populations.

Sometimes the product standard (in particular the specifications for
grading the veneers) do not guarantee that the plywood produced at
different factories will have the same strength, for example due to
different timber sources. In such cases the population may have to

be specified with respect to source.

2.3 The period during which the plywood referred to as a population is produced
should be as long as possible without involving such changes in the produc-
tion which can be expected to have a significant influence on the properties

to be established by the testing.

2.4 A population consisting of plywood from several factories may be substituted
by.plywood from a limited number of factories, if it is proved beyond doubt
that this will not increase the estimated characteristic strength. On similar
conditions a population consisting of plywood of several constructions
(thicknesses) may be substituted by a population consisting of a limited

number of selected constructions.

If one characteristic strength value shall be evaluated for a plywood
of standard type, construction and thickness, made at for example 150
factories, one may find out from a limited number of testing (compared
with what is stipulated in p. 3.1), either that the population must be
divided into a number of populations, c.f. 2.1, or - if the difference
between factories is comparatively small - that the strength values

can be evaluated from a number of those factories that are at the lower

end with respect to the strength of their produced plywood.



3.1

302

4.2

5.1

Sampling of panels

The number of panels in a sample, drawn for testing from a population or
substitute population, defined in p. 2, must allow each strength property
to be tested on specimens from at least N = 30 panels of each construction
(thickness) and thereby from at least n = 5 panels from each factory

(production time).

Samples shall be drawn at random over the production time defined for the
population (p. 2.3). When the number of panels from one factory (production
line) for testing one specific strength property is n, these panels must be
drawn from n different batches (preferably have been produced by n different
shifts).

Sampling of specimens from panels

A specific schedule shall be used for the cutting of test specimens from
panels. This schedule shall define the distance between the specimens and,

as a rule, their position relative to the edges of the panel. If a charac-
teristic feature of the panels (such as a joint) occurs on a regular distance
from the edges of the panels, the position of the cutting schedule relatively

to the edges shall be changed at random from panel to panel.

When the size of the cutting schedule is larger than the panel, the schedule

may be applied on two or more adjacent panels in the batch.
The number of specimens and cutting schedules are generally given in
testing standards. (For structural plywood see 1S0/TC 165 N, document

14E.)

Definition of characteristic value

For characteristic values of strength or moduli of elasticity (rigidity
etc.) are used the 1-, 5-, 10- and 50-percentiles. As a rule the 5-percentile
should be used for the strength and moduli of elasticity for calculating

strength (verification of limit state of failure), while the 50-percentile



6.2

(mean value at normal distribution) should be used for calculation of

deformation at the serviceability limit state.

The choice of percentile is dependent on the base used in calibrating
the (partial) safety factors. |f the standard deviation and type of
distribution is known one characteristic value can be calculated from

another.

Derivation of characteristic value

When characteristic strength values are estimated for a population of
plywood panels (p. 2) from test results from samples of limited numbers
(p. 3) the unreliability of the results should be duly considered. This is

achieved by applying an increased confidence.

With "increased confidence' is here meant that the method of estimation
should imply a probability higher than 0.5 that the estimated charac-

teristic value is lower than the real value.

The characteristic value may be estimated as

m, = m exp (-k %) (6:1)
m
; s
and if k = -£ 0.25"as
m
m, = m - ks (6:2)

In (6:1) and (6:2) m  denotes the characteristic value estimated for the
population, m is the mean value and s the standard deviation for the sample.
The value of the coefficient k depends on the demand of probability that

m is not overestimating the characteristic value of the population, on the

k
percentile used to define this characteristic value and on the number of

individual values (N) on which m and s are based.

If the real characteristic value of the population is Mk we may want
75% confidence that the value m calculated from a sample by (6:2) is

lower than Mk. In the case the individual strength values are normally



‘distributed and Mk is defined by the 5-percentile, the values given
in table 6.1 may be used for k in (6:2).

Table 6.1 Value of k in (6:2) for estimating characteristic

strength (5-percentile) from N strength values in

1)

a sample

N = 15 20 30 40 100

k = 1.99 _1.93 . 1.87 ,. .1.83% . 1.75

Classification with respect to characteristic value

A population (p. 2) can be considered in grade if a value, calculated
from test results from a sample of limited number of panels (p. 3) is

at least equal to the demand characteristic grade-value m,

m exp(-k =) > m (7:1)
m

or if k= <0.25
= &0,

m=- ks >m (7+2)

(Denotations see p. 6.2)

The value of k depends on the demanded confidence of the classification,
on the definition of the characteristic value (what percentile) and on

the number of panels tested in the sample.

If it is demanded that the probability should be 0.75 that a popu-
lation with a real characteristic value Mk =m is rejected as
being below grade, the k-values from table 6.1 can be used, pro-
vided the distribution of individual strength values is normal

and the characteristic value is defined by the 5-percentile.

1)

Determination of load-bearing capacity by testing. The National
Swedish Board of Physical Planning and Building, Approval Rules
No. 1975:4.



However, the demand may alternatively be expressed by the proba-

bility that a population with a characteristic strength Mk =m - Csp,
less than the grade-value (mk) is estimated as within the grade.

As an example 1 is assumed C = 0.25, normal distribution of indi-
vidual strength values, standard deviation of the population equal

to that of the sample (sp = s). It is further suggested that it is
allowed 15.9 % probability of acceptance to the grade of a popula-
tion with a 5-percentile 0.25 times the standard deviation lower

than the grade value. The value of k is then calculated from

k =V;= + (1.645 - 0.25) (7:3)

These k-values are lower than'them given in table 6.1 for estima-
ting the 5-percentile of the population, the reason partly being
the assumption s s. |f instead the coefficient of variation is

p
known (Vp = \/ii= s

/m), the k-value is changed according to table 7.1.
And if s as well as Vp are unknown, the k-value to be used in (7:2)

can be determined from the non-central t-distribution, see table 7.1,

last line.

Table 7.1 Value of k in (7:2) for assigniné to grade 1

N = 15 20 30 4o 100
Vp known 1.66 1.62 1.58 1.55 1.50
Vp and sp unknown 188" =SB0 L7 1.66 1.54

1)

Safety Codes for Load-carrying Structures. Nordic Committee for Building

Regulations (NKB). Proposal September 1977.

Appendix: Paper 8-4-1 A



Appendix

TESTING OF STRUCTURAL PLYWOOD FOR QUALITY CONTROL
B Norén
Swedish Forest Products Research Laboratory

A:0 General

There are several methods to check whether a product is continuously
produced to certain demands. There are direct methods of product con-
trol, such as testing strength properties of plywood on samples of
panels regularly drawn from the production. There are indirect methods,
such as checking the production means or checking a substitute for the
property (visual grading, non destructive testing) or a substitute for
the product (veneer testing instead of plywood testing).

In manufacturing of plywood, the quality control is generally a combi-
nation of indirect and direct methods. By the indirect methods it is
possible to predict with some confidence the strength properties of
the plywood. Thereby the number of panels destroyed by testing is
reduced. Actually, continuous strength testing of structural plywood
is not applied in quality control in many countries. Such testing,
carried out for some period may, however, be valuable for following

up assigned characteristic strength values.

Purpose

Testing samples from the production line or the stock is a way of
verifying that the products satisfy certain demands. The test results
should primarily guide the manufacturer with respect to measures to
be taken concerning the production. By following the mean values and
the standard deviations of the samples, he can separate chance causes
of variation which are natural for the production from assignable

causes which he can change.

In addition, there may be an external official demand, such as for a
minimum 5-bercentile of strength. Usually, this demand is also verified
primarily through the manufacturers own testing of samples. Possible
official spot-checking by testing once or twice a year can contribute
very little to the statistical treatment and is mainly used to cali-

brate the factory testing.



A:2

A:3

Sampling

Samples for testing must be distributed with respect to such controlled
changes in the production which are likely to affect the property to be
checked. It is a matter of defining ''sub-populations' or batches within

which the variation of the tested property is principally random.

The number of test specimens (plywood panels) to be tested during a
period is often made dependent on the number of produced units. Here is,
as an example, given the number of joints to be tested from each produc- 1

tion batch at routine quality control of finger-jointed structural timber.

Number of joints Minimum number of
in production batch joints to be tested
1000 or less

1001 - 2000

2001 or more 5

Specimens should be drawn at random over the period the batch is produced.
Although in many kinds of production the number of units in a batch will be
less than 1,000 there will be several such batches produced to give a
sufficient number of test results for estimating the statistical parameters

within a reasonable short time.

Characteristic strength value

To verify from the quality control testing that the product has a charac-
teristic strength at least equal to a specified value, the method previously
shown can be used (7. Classification with respect to characteristic value.)
The systematic (assignable) variations found from the control charts must

of course be exc}uded.rThe results from similar batches can be pooled and
after some time the number of results is increased to allow a low k-factor
to be applied. Furthermore, a mean value of the standard deviation may

be used instead of the deviation of the sample.

1) ECE-TIM/WP. 3/AC. 3/8 Annex Il 24 June 1977
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Introduction

For a long time it has been knowrn that the bvending strength of timber
depends on its dimensicns, especially on its cross-sectional depth.

In 1924 Newlin and Traver first showed this dependence by

tests and theoretical deduction and determined for cross sec—

tional gepths up to 12 inches (about 300 mm) a reduction factor
depende;fv on the depth H |

k = 1,07 - 0,7'\%?

With the development of glulam structures it was possible to
produce bteams with depths exceeding 300 mm and it became necessary
to modifily or reestablish the formula.

Dawley and Youngquist indicated in 1947 a reduction factor k
according to this formula:

X = 0,625 (gg*iulii)
(72 + 88 )

With an incfeasing beam depth H the reduction according to this
formula became bigger than for the formula ¢f Newlin and Traver.

A board with a 2 in. depth (about 50 mm) was used as "reference
beam"”. '

As in the American calculation instructions most of the calculated
stresses with regard to a sufficient rupture strength apply to
a cross-sectional depth of 12 in. (300 mm), this formula is:

k= 0,51 (Hox 143)
(B + 88 )

In the above quoted formulae the depth H is in inches.

L
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In fig. % the Ameridan and Soviet reduction factors k are repre-
sented and compared to the mean value curve calculated by us.pre-
suming a safety agsinst rupture of M = 3,0.

In general it can be saild that for deeper beams the allowable ben-
ding stress has to be reduced with a factor which corresponds to
the relation keitween the allowakle tensile stress and the allo-
wable bending stress.

As long as in Germany no reduction of the allowable tending stress
ig demanded for beam depths h> 500 mm, it is necessary to have a
very careful choice and grading of timber with, if possible, la-
minae of guality I.

As an glternative ter the introduction of reduction factors one
has to think it over if the requirements to the existing quality
classes concerning the gross density and the annual layers width
shouldn't be increased.

A further natural regquirement is a good execution of finger join-
ting in all boards of the beam.



Table 1

bending test of the beams, maximum loads and calculated stresses

type of { span |depth | rupture | calculated | calculated E-module
bean load bending ghear gstress -
stress
max P max o max T E
2B 2 2
m mm kN N/ mm N/mm N/mm
I 30,00 2000 1136,0 32,0 2,13 11860
IT 30,00 2000 1024,0 28,8 1,92 12770
I4 13,50 900 368,0 23,0 1,53 11540
1B 13,50 900 352,0 22,0 1,47 11340
I¢ 6,00 400 27142 38,1 2,54 11120
ID 5,25 350 239,4 38,5 2,56 11100
IE 3,00 200 172,4 48,5 3423 11500
IT A 9,00 600 281,6 26,4 1,76 11580
II B - 7,50 500 342,3 38,5 2,57 11030
II ¢ 6,75 450 270,0 33,8 2425 11780
ITD 6,60 440 301,2 38,5 2457 10960
IT E 6,45 436 240,8 31,5 2,10 11710
IT F 6,00 400 198,0 27,8 1,86 10110
IT G 6,00 400 270,0 38,0 2453 10590
IT H 5,50 365 226,0 35,0 2,32 11160
ITJ 5450 365 243,2 37,7 2,50 11740
IT X 4,50 300 282,6 53,0 3,53 11730
IT L 3,75 250 155,6 35,0 2433 11520
IT M 3,75 250 140,0 31:5 2,10 10640
II N 3,00 200 211,5 59,5 3,97 12230
ITO 3,00 200 171,2 48,2 3,21 11600
II P 3,00 200 174,2 49,0 3,27 12120
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Instructions for the reinforcement of spertures in

glulam beams

(Recommendation on' the basis of tests carried out by
FMPA Stutttgart)

Reinforcing must be done by beech plywood slabs AW 100 according
to DIN 68705, sheet 3.

The total reinforcing thickness 4 {(per side d/2) is determined
according to the shear stress T in the middle of the aperture
and the beam width EBE.

shear stress total thickness 4 of the
0 r4 5. reinforcement as a function
N/mm (kp/cm®) of the beam width & %
0 (0) 10
0,4 (4) 35
0,8 (8) 50
1,2 ' (12) 65

Intermediate values must be interpolated linearly.
Slab thickness 2 10 mm




Size of the apertures and reinforcements

= 25mm

:

H

&
RS

I .

i

gL M
ax Gibazb
b=04b=0IH

~Grain direction of the face veneer parallel to the grain direction
of the beam

Gluing with resorcinol glue,

pressure about 0,6 N/mm2 (6 kp/cmg)



The corners have to be rounded with a rayon of at least 25 mm.
Normally the apertures should be symmetrical to the iongitudinal
axis of the beam. But at least a distance o¢f 0,3 H to the atove
or below border has to be otserved.

In the region of the aperture and the reinfcrced zones no impor-
tant single loads ought to be introduced into the beams. If ducts
with media the temperature cf which doesn't correspond to the room
temperature are directed through the apertures, the ducits have to
be carefully insulated. Cross~cut ends should be protected by
appropriate coatings against uncontrolled penetration of moisture.

If no appropriate press eguipment is available for the gluing of
the reinforcing slabs, they can bte mounted by nail gluing.accor-
ding to DIN 1052, chapt. 11.5.9. The holes in the veneer slabs
have to be rough-drilled with 85 % of the nail diameter.

It is necessary that during giuing the moisture ccntent of the
slabs corresponds to the expected compensating moisture.

Apertures are openings where at a shear stress ¥ = 1,2 N/mm2
a or b2 0,05 H and at a shear stress ¢ = 0 N/mm2 a or b 0,10 H.
Between these values one has to interpolate linearly.

This instruction applies only to glulam beams which are mounted
under the roof, thus not exposed to weather from one or alli sides,
see also DIN 1052, sheet 1, 3.2.1.

A more detailed version of this paper has been publiished in: "Holz als
Rohmund Werkstoff;" 35, Jahrgang, Heft 4, April 1977.
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REQUIREMENTS FOR TIMBER
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Preface:

S,
Cuogle

This GLULAM-STANDARD should give the base io
minations relating to timber, rating and periormance

P

of glued timber structures in the member counvries of
GLULAM. Furthermore this standard should be the base
for the intended CEN-and I30- standards in the Iield
of glued timber structures, '
There are two parts of the GLULAM-ESTANDARD:
Part 1: GLUED TIMBER STRUCTURES

REQUIREMENTS FOR TIMBER
Part 2: GLUED TIMBER STRUCIURES

RATING AND PERFORMANCE

(will be prepared)

1. Scope:

This draft of the GLULAM-STANDARD Part L applies to la-
minated or to cross-laminated load bearing structural
elements made of sawn timber from coniferous species.
Indicated dimensions refer To the planed condition un-
less they do not explicitely refer to the raw (unplaned)
condition,




~ T

Deriniticons:

2.1 Laminated Timbern:

Fa)

Laminated timber consists of boards glued together, the
grain directions of all the boards being essentially
parallel. TFig.l. '

2.2 Cross Laninated Timber:

e S W Y b ok B i b P s i e hd bk Ak e ek Ut b RS ery vy T pp e Y

Cross laminabted timber consists of boards glued together,
the grain directions of neighbouring boards being not
parallel. Fig. 2.

The knot area ratio is the summary of the projecited
cross- sectional areas of all knots within a predeter-
mined reference lengbh parallel to the grain of the wood
and within an ares, where a maximum may be expected, di-
vided by the total cross-sectional area ori the lamella.
Reference length see sectbion 5.4,

2.4 DMoisbure Content:

Welght of water within the wood, expressed as percentage
of the welght of oven-dry wood.

o mmn T e et i o e i e e

Shrinksge checks and heart checks: Separations usually
across the growth rings as a consequence of stresses due
%0 shrinkage of the wood.

Ring shake: Separabions following the grain, between the
individual growth rings.

Splits: Checks following the grain, forming cracks ex-
tending either partially or thoroughly across the board.

S i ot L Wt et D iy v P e o v

The angle between the directions of the grain and the
axis of the wooden plece, measured over an agreed distance.



Local deviabtiouns of the cross-section of The board
from its clear rectangular shape due to the original
shape of the roundwood.

2.8  Bpirvael Grain:

Spiral grain is given, if the fibres of the wood wind

~spirally around the axis of the log.

3. Methods of Meagurement and Dbermination:

3.1 Tnot Area Ratio { XKAR ):

The maximum knot area rafio of each lamella shagll be

determined. Xnots with a diameter of up to 5 mm may
be ignored. All other knots and knotholes, irrespec-

tive of their shape and location, shall be included in

the determination of XAR, by projecting Them rectangu-
larly into the plane of the board.
Determining the projected area, overlappings of the

projected knots are neglected., Fig. 5.

.2__Slope of Grain:

._.._._............w.m S n e e T et e

The slope of grain shall be measured over a2 relerence

length of
500 mm.,

L, Moisbtbure Convent:

The moisture content shall be measured by means of pro-

ven, sultable and calibrated instrumentvs.

Explanatory Note:

Measurements must be made prior to gluing, aiter the
timber had been seasoned to the required moisture con-

tent and brought to the necessary dimensions.
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uality Reguirements:

£

Sawn Timber Ifrom coniferous species of Zuropean origin
£
Y

or laminated or cross~laminated glued load bearing
ed 1

1
timber structures are classified into two categories,

namely

Grade 1 ( Structural Timber )
Grade 2 ( Normal Building Tinmber ).

Unless it is not commented in the following recuirement
specifications which grade they refer to, they have to
be applied to both of them.

Sawn tiwmber from coniferous specles of other origin may
be used, provided 1% meets the reqguirements of this

standard.

5.2 loi sture Content:

AY the time of gluing the timber shall have a molsture

rcontent corresponding te the average molsture content

which may be expected To have it as a rule under service

conditions, wheresas the moisture content must not decrea~

se below a minimum of as much as 7% nor in any case ex-
ceed a maximum of as much as 17%.

Therefore, as a rule, the moisture content shall be ab
the time of gluing:

With sexvice in closed, heated rooms
9 + 2%

With service in closed, unheated rooms or in
open, roofed humidity

12+ 2%
With service in open air or in rooms with ex-
ceedingly high humidity

15 + 2% .




The difference of the moisture contents among the in-
dividual lamellas must not be more than 4%.

There is no need to determine the raw density of the
timber in particular. For the wood species mentioned
under point 5.1 it may be assumed to be above 0.4
in air dry condition ( wood moisture content of 20% ).

The recuirements are deemed to be met, 1f the average
width of the growth rings is as much as

for Grade 1 : 5 mm maximunm
for Grade 2 : 6.5 mm maximum.

Wider growth rings are permissible, if the raw density
is as much as 0.4 g/cm5 .

Farticular attention is to pald to exbtrenly narrow-
ringed, light- weighted timber.

5.4 Enot Lres Hatio:

S0 o e e b e el e e e s e wir e

The knot area ratio shall not exceed within a reference
length of 500 mm:

0.30 for Grade 1
0.50 for Grade 2.

In addition to paragraph 5.4, the width of spike knots,
measured at the surface of the timber as shown in Fig.4,
shall not exceed:

25 mm for Grade 1
L0 mn for Grade 2.
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As a rule within a reference length of 500 mm, the slope
of grain shsll not exceed: |

Grade 1L : 35 mm = 7% 1 : 14, locally up to 10%
Grade 2 : 60 mm = 12% 1+ 8, Locally up to 20%.

L . f,‘

RarTRs
5.7 Pith:

Pith streaks and timber cut through the pith are permis-
sible, provided the pith is not spongy.
5.8 Checks:

‘Checks are permissible with boards intended for horizon-
tal laminated or cross~laminated structural members, pro-
vided fthe angle bvetween check and surface of the board is
at least 450, Tig. 5.

However, only very small hear? checks and mediunm sized
checks due to shrinkage are permitted for beards intended
for vertically glued load bearing structural members,
irrespective of the magnitude of the angle referred bto
above,

Wane i1s permissible for lamellae, provided they do notb
show on glued structural members in planed condition.

5.10 ZRHesin:

L oL T R gy

Parts, beeing resinous over thelr entire surface or
showing resin pockebs scattered over their surfeace are
not permissible. Smaller resin pockets may be permitted
to a low extent.




Spiral grain ( except for a low extent)
Mechanical damages

Insect ducts { permissible to a low extent, but
they must not show on the finished

member).,
Rot
Discolourations ( except blue stain )
Further on, all flaws causeing a consideradle
loss of strength or naving an adverse affect on

glulng.

Generally the thickness of the lamella after plening
shall not exceed:

A% mm.

Under particular circumsbtances, as straignt beams and/

or interior use, end under favourable conditionsz, %the

&
thickness of the lamella may range up to:
45 mm o .
With curved structural members the thicknesss of the
lamellae shall be determined according to GLULAM-
STANDARD, Parbv. 2.

The width of the lamella shall not exceed 210 mm, pro-
vided no speclal precautions are teken. The total
cross—=secvional srea of the individual lameila sheall
nov exceed 70 mg,

&. Reierences to Other Standards:

GLULAM- STANDARD Part 2.
GLUED TIMBER STRUCTURLS
RATING AND PERTORMANCE

e

( will be prepared )
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1. INTRODUCTION

In the classical theory of centrally loaded columns and lateral buckling
of beams it is assumed that the materials are ideal-elastic and that the
members are straight up to a certain critical load by which the rupture
occurs by sudden deflection of the structure. The rupture is thus con-
sidered a stability phenomena only.

The correspondence between theory and practice is good for slender
structures, but for non-slender structures there are great deviations which
are traditionally expiained by a stress dependent modulus of elasticity.

For timber, at least, there is bad correspondence between the moduli of
elasticity normally measured and those that must be assumed theoretical-
ly to explain the load-carrying capacities for columns that are found by
tests. For columns the correspondence between theory and tests has proved
much better if the columns are assumed to be elastic to rupture but with
deviations from straightness.

In the present paper this view has been extended to comprise lateral buck-
ling of beams with axial force under the assumpiion of pre-curvature in
two directions and pre-torsion.

The theoretical load-carrying capacities have been derived in section 2. The
expressions have been verified by tests described in section 3. /

In section 4 the load-carrying capacity expressions found are discussed
- and simple, approximated design expressions are set up.

2. THEORY
2.1 The differential equations

N h N %

Y }_,J\ TR Y. Al
. vx . 2 (e

X
o

k '\\L\ ~J4 deformed beam
! 1 whv
N

straight beam \

Figure 2.1

A straight beam with the length ¢ and constant cross-section is considered.
The cross-section with the area A is shown In the figure as a rectangle. For
other sections X and Y are the main axes. The bending stiffness about the
axes is EI_ and EIy, while the torsional rigidity is GI_. E is the modulus
of elasticity, G the shear modulus, I, the moment of inertia about the X-
axis, Iy the moment of inertia about the Y-axis and I the moment of

inertia in torsion. The polar moment of inertia is denoted Ip, and ip is the

polar radius of gyration: i; = Ip /A, The z-values are measured from the
middle of the beam.

If the shear deformations and displacement in the Z-direction are disre-
garded the deformations of the beam can be described by the displace-
ments u and v in the X- and Y-direction, respectively, and the rotation

¢ about the Z-axis. The positive directions are shown in figure 2.1.

The beam is siznply supporied at the ends, i.e. u = v = 0 and secured against
rotation about the Z-axis,ie. ¢ = 0.

The loading are equal end moments M about the X-axis and central axial
end forces N.

In the unloaded state the beam is assumed to have initial curvature and

initial torsion corresponding to the initial displacements u;, v, and ¢,.
The additional displacements from the initial state are determined by the



following differential equations

2

Bl S = —N@v + v)—M ’ (2.01)
d’u _ 2.02

Elyai———N(trF ui)-—M'y(cp-}»(pi) (2.02)
g2y de _ d{u + ui)

(GI, — Ni2) $2 = M ———1- (2.03)

For the torsional expression a solid cross-section has been assumed and
the notation

y=1— EIy{(EIx) | {2.04)

introduced. -

In the following the notation Gl is used for the effective torsional ri-
gidity :

GI,, = GI, — Ni} (2.05)

2.2 Analytical solution

The following expressions are assumed for the initial displacements

_ Tz
u; = ug cos 5 | (2.06)
v, = “;0 cos EQ—Z- (2.07)
¢, =‘<,c‘:0 cos 7_’;. ' (2.08)

where u,, v, and ¢, are constants.

A more general expression for v, and v; would be

u; =y b oug (:c>.s7~?§§1w (2.09)
v; = vy + v, cos TL—Z (2.10}

where u, and v, are constants. A similar constant term in ¢, is not com-
patible with the boundary conditions assumed. The constant terms com-
plicate the calculations considerably, and since they will have no real
influence on the results in this case they are disregarded.

When {2.06) - (2.08) are inserted the solution of (2.01) is

cos( N =z
WM NEx £ _ N 7z
V=N ( N7 1) + v, Ngy, — N cos - {2.11)
cosf =) X
Np, 2

where Ny is the euler load corresponding to deflection in the Y-direction
{bending about the X-axis)

T 2
Nge = () EL, (2.12)

A good approximation to (2.11) is
_ M+ Nv, nz

e B KES 2,13
Ve N, NS {(2.13)
The solutions of (2.02) - (2.08) are
N M 2
Nt G ) Iuteery
u= er Y oos B2 ' (2.14)
N M.,z £ '
=56
Ey cr
Uy + 0aY 5o —
o= NEsz 0 0 NEy cos REZ (2 15)
YMZ, 1___N__(M)2 L .
NE ' Mcr

where Ny, v is the euler load corresponding to deflection in the X-direction
N’Ey = (E) EI}’7 {2.16)

and M, is the critical moment corresponding to lateral buckling with
axial force

M, =vNg, GI /v (2.17)



2.3 General expressions for load-carrying capacity

The resulting bending moments about the X-and Y-axis, respectively,
in the middle of the beam (z = 0), when the approximation (2.13) is
used, will be ;

B M+ NVO
Mx = N{v + VO) + M le'NT* (2.18)
NEx
My = N{u + uo) + M{p + goo)
N
Ey, M .2 N
u [N+ —F (=) 1+ Meg[l — 55— (1 — 7]
0 r M, 0" Ngy (2.19)
N M .2
1—5——G7 )
Ng, Mg

Furthermore, shear forces and a torsional moment occur, but they will
not be determined since there is a total lack of rupture theories taking the
corresponding stresses into consideration.

In the following the simplest possible rupture hypothesis is assumed,
namely that rupture starts in the compression zone, and when the follow-
ing condition is satisfied:

c g
=l (2.20)
¢ b

where ¢ is the compression stress (o, = N/A), oy is the bending stress, £ c
is the compression strength and £, is the bending strength.

To most of the cross-sections used in practice the following expression
applies
M M
b4 ¥
gy = g e (2.21)
bW, Wy
where W_ and ‘Wy are the section moduli. In such cases {2.18) - {2.20) give

that the following condition must be satisfied to prevent rupture

8
N + M+ NVO
fA N
e fwa(l--NEx)
NEX M .2 N
Up[N + —= (37 )} 1+ Mgp[l—55— (1 —7)]
cr Ey
N e <1 (2.22)
WLy =~y )

The expression contains the usual expressions in the simple cases. For
pure bending, however, there is a difference if lateral deflection has not
been prevented. Thus, (2.22) gives for M/M = 0

M Meyg M Wx
+ = I+¢, 571 (2.23)
bex bey beX 9 Wy
and not
M
<1 (2.24)
fwa

As the bending strength is normally determined by tests without any real
lateral support f, should be determined by {2.24} and not - as it is always.
done - by (2.25). To take this into consideration the f; -value to be in-
serted in (2.22) must be higher than usual and corresponding to the factor
1+ ¢gW, /Wy.



3. TESTS
3.1 Test material

Sawn redwocd covering the normal Danish structural qualities (Unclassi-
fied, T200 and T300 with short-term characteristic bending strengths of
18 MPa, 24 MPa and 80 MPa, according to Danish Standard DS 413} with
the cross-sections bXh = 38X 100, 50X 150 and 38X 175was used. The

free lengths were 1560, 2640 and 3720 mm. For each cross-sectional
dimension there were 3-6 individual {ests. The total number of tests were
39.

Prior to the test the specimens were conditioned indoors at a relative humi-
dity of 65%.

3.2 Test set-up
Compression and/or bending were imposed as shown in fig. 3.1.

The test specimen was supported at the ends by spherical bearings which
are further described in relation to fig. 3.2,

At the top the bearing is secured to the loading frame, at the bottom it
rests through a load cell on a hydraulic press. The horizontal load is im-
posed through long rods (R12) to ensure that the load direction is not
changed essentially during the test. At the ends of the test specimen the
“horizontal reactions are transmitted through a knife bearing resting agairist
the reaction bars (U-120) on a teflon bearing preventing forces from being
transmitted perpendicular to the plane of the frame. The horizontal force
is made by a hydraulic press and measured through a load cell. The joints
at A are thus designed that the reaction bars can move freely in their longi-
tudinal direction (roller bearings}). At B only movements perpendicular to
the frame were prevented.

The bearings have been developed on the basis of an idea of Massonnet,

cf. [3} and [8]. Their principal construction is seen from fig. 3.2 showing
the lower bearing. The parts A and B are in the contact area formed as
part of a spherical surface. In the lower part a chamber, C, has been milled
into which oil is pumped. The oil is pressed out along the contact area so
that the upper part comes to rest on an oil film. The surplus oil is gathered
in a groove with drainage, D2, and pumped back into the chamber..
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Figure 3.1. Vertical picture, Measurements in mm.
1) Test specimen. 2} Bearings. 3) Combined knife and teflon bearing. 4) Load cell.
b) Hydraulic press. 6) Load cell. 7} Hydraulic press. 8) Suspension in roller bearings.
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Figure 3.2. Bearings.

The displacements were measured at the bearings and at the middle of
the test specimens by electric displacement gauges. At each measuring
point two transducers were used at the side of the timber and one at the
edge.

3.3 Test procedure

At first the torsional rigidity of the test specimens, i.e. the constant GI,
was determined.

The eccentricities of the test specimen and torsional angle at the middle
were determined by plumb-lines, two at the side and one at the edge. The
distances from the plumb lines to the {imber were measured by a slide
gauge at the abutments and at the middle of the test specimen.

In the set-up shown in fig. 3.1 the following tests were then carried out:
. Pure bending about the weak axis.
. Pure axial compression without lateral support.

. Bending about the strong axis.

[ e S

. Combined axial compression and bending about the strong axis. The
axial force was applied {irst and then the horizontal load was increased
to failure.

For the longest test specimens, 3720 mm, however, the last-mentioned
test was not carried out because such weak transversely loaded columns
are not used in practice.

12

By each of the three first-mentioned tests it was aimed at applying the
load in 10-20 steps of one minute’s duration up to a load by which
the timber would not be damaged. In cases where test No. 4 was not
used, however, tesf No. 3 was carried on till rupture. By test No. 4 it

~ was aimed at reaching failure load in 5-10 steps of 1 minute’s duration. .

After the test a prism about 500 mm long was cut off for determining
density and moisture content.

3.4 Test resulis
The test results are given in fable 3.1.

Columns 1-8 contain general information. UK denotes Unclassified. For )
cross-sectional dimensions only average figures are given from which the
deviations were up to 1.5 mm; in the preparation of test results the actual
measurements were used. Correspondingly, only mean values are given for the
slenderness ratios £/i, and & /iy (i, and iy are the respective radii of gyra-
tion).

The moisture content is not given for the individual tests because the varia-
tion {from about 12% to about 15%) does not give rise to adjustment of
the other measured quantities.

Column 9 gives the shear modulus (¢ calculated from the measured torsion-
al stress-strain curve. I, = b®h({1 — 0.63 b/h)/3 is assumed.

Column 10 gives the modulus of elasticity in bending, Eby, determined by
test No. 1, cf. section 3.3.

Columns 11 and 16 give the resulis of the compression test. By the rest re-
lated values of the load N and deformation u in the elastic area were mea-
sured. If u/N is plotted as abscissa and u as ordinate, cf. fig. 3.8, and if the
initial deformations vary sinusoidally, the points will lie on a straight line
the slope of which is the column load-carrying capacity N Ey according

to the euler formula. The length cut off the ordinate is the initial dis-
placement in the middle, u,. Normally the diagram is denoted a South-
well-plot. The modulus of elasticity, E_, in compression is then determined
as B, = NEy22 /(nzly).
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The be [Eby-ratio is averagely 0.932 with a standard deviation of 0.106.
Also in this case the ratio is higher (1.05) for the most slender columns.

Figure 3.4 shows the linear relation found between E and G.

G, MPa
1000 1
G = 0,018E + 540
500 1 -
x UK
< T20¢
s T300
: ; ; Eb .« MPa
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Figure 3.4
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In fig. 3.5 the derived initial displacements (numerical values) in relation
to core radius in the relevant displacement direction have been drawn.
There is very large scatter of the fest results and there is no dependence

on the quality. Since u, and v, are parily due to warping caused by
shrinkage of the timber, it could be conjectured that they for values above
a certain Hmit will increase by (2/1)* . This is confirmed to a reasonable
degree by the values found. Two straight lines are shown in the figure. Ona
{0.1 + 0.005 ¢/i) originating from {6] has been used in various draft codes,
among others [1] and {2}, and the other (¢.00622/i} is the straight line
without constant terms giving practically the same column load-carrying
capacity. '

For v no dependence on the length or guality has been found. However,
dependence on the b/h-ratio has been found, ¢f. fig. 3.6, where the numer-
ical values have been plotted. The expression

%o = 0,05{); ' (3.01)

can be assumead.

Po { . individual measurements
% meax
i
005+ 5 i
w bl i
s & |
@D o 8
g |
§ 5 g 7 ¢ I% o= 0,05 2
EE 2 ot g B
g5 ey - ? %
- "3;{ !g
1 “1 ) 0% & b/h
01 02 €3 0.4
Figure 3.6

Apart from vy, which could be determined by a column test with dis-
placement prevented in the Y-direction, the parameters of the expression
(2.19) have now been determined for each test. On account of the neg-
ligible influence of v, in the cases investigated the column test has been
omitted and in the following the value found by the plumb-iine measurings
{table 3.1, col. 17) has been used.
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f,/f, = 1.1 and { = B, /280 have been assumed, cf. [6], and the ex-
pected rupture moments, M, have been calculated by eq. (2.19). The
relation between the calculated and measured moments is given in table
3.1, column 23. When test No. 2.3.3 is disregarded an average of M,/
M, ops = 0.960 with a standard deviation of 0.148 is found. Thisis a
very satisfactory agreement when it is taken into consideration that £,

and f_ have been indirectly determined.
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4, DISCUSSION
4,1 Introduction

The tests have shown that the expressions derived can be used to deter-
mine the load-carrying capacity when the measured values for the initial
displacements are inserted. It can then be assumed that they will also be
applicable in setting up expressions for load-carrying capacities from codi-
fied or prescribed values. The choice of the initial displacements can be
based on the permitted values for bow and twist according to the grading
rules. However, these are in most cases very liberal (on these points) and
it seems reasonable to use smaller values the observation of which is en-
sured by stricter requirements of grading or execution for the structures
in which it might influence the load-carrying capacity.

As mentioned in relation to figui‘e 3.6 the variation of the initial displace-
ments should immediately be expected to increase with the length squared,
Although the use of such variation would give certain advantages (among
others the expressions for the load-carrying capacity will mainly be depen-
dent on 2h/b? only) the following expression has been assumed

g .
=0,0085 2 (4.01)
Yo

corresponding to the straight line 0.0062 £/i in figure 3.6.

By choosing a straight line it is possible to get values which are reasonably
on the safe side for short or medium-slender structures {(the influence of
the eccentricities is greater for medium-slender structures} without getting
unreasonably high values for the slender ones.

4.2 Pure lateral buckling

Initially, among others to estimate the influence of the parameter g, the
case of pure lateral buckling is considered, i.e. N = 0. The ultimate value

of the end moments taking lateral bending into consideration is denoted
M., while M, is the ultimate moment in pure bending

My = £, W (4.02)
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Figure 4.1

In fig. 4.1 M_ /M, has been drawn dependent on h¢/b? forh/b=2,h/b=5
and for ¢y = ¢ and %o equal to the value found by the tests, viz.

9o = 0.05 b/h

cf. (3.01). E/fc- = 280 and E/G = 16 have been assumed.

For the case ¢, +0 a correction factor for the normal bending strength of
1+ gaOVi}'x/‘\iVy =14+ 0,06=105 : (4.03)

has been assumed, cf. the text below formula (2.25).

With the scatter of the properties of structural timber it is seen that

a single common curve e.g. corresponding to ¢ = 0 and h/b = 3 can be
used.

The assumption of g, =0 facilitatés the calculations and furthermore, it is not
necessary to distinguish between beams with lateral deflection prevented
and non-restrained beams of a length where lateral buckling is not relevant.

Fig. 4.1 also shows M_ /M, corresponding to the classical stability theory,
formula (2.17), and the approximation given by Hooley & Madsen [4].

T I P TP

20

4.3 Combined loading

As shown in the above (2.22) with ¢,=0 can be used as a general expres-
sion. The use of the formula will be a little complicated for ordinary
engineering practice, but it is easy to work out diagrams which will sim-
plify the calculations very much.

An example is shown in fig. 4.2. The diagram gives M/M, dependent on
N/N, the h/b-ratic and the slenderness ratio 2/1_ corresponding to the
weak direction. Ny is the axial force corresponding to the compression
strength

NO = Afc ) {4.04)
M
My ;
R — 1 ) 05 hio =5
T R R i ~——— hp=2
— \L\
Tl [~ e T
: \\\ o N - ™.
N 0.2
0.5 M- \\ ™

N
q N\ N\
N

o \ \ | \ | 2hy

o 160 200

Figure 4.2, The values on the curves state N/NO.

The same resuits as given in fig. 4.2 are shown in fig. 4.3, however, also
including h/b =1,

The aceeptable combinations ean with reasonable approximation for prac-
tical use be determined from the following equations

er 0 (4.05)

M/M_(N=0) < 1
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\‘n‘l oM
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Figure 4.3 0.5 1.0

N, is the load-carrying capacity for columns determined from (2.22). In
a small area the approximation is on the unsafe side. An expression on the
safe side is

N , M
= + <1 (4.06)
NCI MCI

By the way it should be noted that N/N,. determined from (2.22) is not
only dependent on X, but also on the h/b-ratio so that N, is smallest
when h/b is approximating 1. v, will in this case have an important influ-
ence and the load-carrying capacity will be lower than if the deformations
are considered separately in either direction. If the maintainance of the
usual load-carrying capacity is desirable compensation can be made by
taking u, and v as functions of b/h.
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5. NOTATIONS
Individual symbols which are used only locally have not been included.
A cross-sectional area
E modulus of elasticity
E . E for compression

c .
Epx ,Eby . E for bending about the respective axes

G shear modulus
I moment of inertia

I, Iy I for bending

I, for torsion

I, effective I, (cf. (2.05))
M moment

Ng‘ , My M about respective axes

M, critical value of M, with axial force, if any
N axial force
N, critical value of N corresponding to a centrally

loaded column
Ng,» NEy N corresponding to euler deformation

- W section modulus

w,, Wy W corresponding to bending about respective axes
X,Y,Z axes, cf. fig. 2.1 \

f strength parameter
f, bending 'strength
f. compression strength
i radius of gyration
ig, iy i corresponding to I, Iy
ip polar i

L span (or column length)
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X,y 2

displacements, cf. fig. 2.1

u;, v initial displacements

Ug> Vo

o v } constants, cf. (2.06) - (2.07) and (2.09) - (2.10)
1’1

coordinates, cf. fig. 2.1

1— EIy/(EIx), cf. (2.04)

normal stress

o bending stress

g compression stress from axial force

c
rotation about beam axis, cf. fig. 2.1
% initial rotation

¥ constant, cf. (2.08)
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For x.marked chapters no draft is available so far, The others are included in FIRST DRAFTS
76.04.20 and January 1977 {CIB paper 6-100-2 and 7-100-1).

1. INTRODUCTION
1.1 Scope
1.2 Conditions for the validity of this document

1.3 Units .
Reference to ISQ ’

1.4 Notations
Symbols to chosen in accordance with ISQO 3828, As a basis for determination of the special timber symbols
#Symbols for use in structural timber designn, CIB-Document CIB-W18-1, June 1976, is used. The final list
cannot be worked out until the final editing

1.5 Definitions

To be worked out during the work with the code

2. BASIC ASSUMPTIONS

2.1 Characteristic values
Choice of percentile-values for strength caleulations and for stiffness calculations

2.2 Climate classes
2.3 Load duration classes

3. BASIC DESIGN RULES

3.0 General
A draft has been prepared (1. draft, 3.0, 3.2 and 3.4). It will be necessary to await clarification of the general
prin¢iples in IS0 TC 98 before the special conditions valid for timber structures can be treated. This section
also comprises requirements of deflections, mainly by reference to ISO ..........
3.1 Design by calculation
3.1.1 Basic assumptions
Application of the theory of elasticity/theory of plasticity. Allowable simplifications

*3.1.2 Cross-sectional dimensions
Acceptable deviations between true dimensions and those used in calculations

3.1.3 Partial coefficients for materials
To be determined on the basis of ISO TC 98 to the extent it is not a national or governmental matter

3.2 Design by testing
3.2.0 General

3.2.1 Execution of tests
An independent standard is on the RILEM/CIB work programme

3.2.2 Determination of characteristic ultimate value
Regquirements of the statistical treatment of the test results

3.2.8 Partial coefficients
As3.1.3

4. REQUIREMENTS OF MATERIALS

4.1 Structural timber
Structural timber is classified on the basis of the characteristic bending strength. The following classes are pro-
posed for European softwood:

T18 T24 T30
Regarding hardwood the following classes could be proposed:
T40 T50 TéO

It is left to the regional or national organizations to set up the grading rules. No differentiation is made between
ordinary timber and {inger-jointed timber.



4.2 Glulam

Glulam is classified as structural timber. The following classes are proposed for European softwood:
GL30 GL40 GLb5O

The classification can be extended when necessary.
1t is left to the regional or national organizations to set up requirements of lamellas and cross-sections to
obtain a given class

4.3 Plywood
It is demanded that the production must be subject to a recognized control arrangement and that strength
parameters are determined on the basis of testing according to ISO .......

4.4 Other wood-based panels
As for plywood

4.5 Glue

4.6 Mechanical fasteners
Reference is made to section 5.3

5. DESIGN OF BASIC MEMBERS
5.1 Structural timber
5.1.0 Strength and values

For the classes mentioned in section 4,1 characteristic strength and stiffness parameters for strength
and deformation caleulations are given for the climate and load duration classes determined in section 2

B.1.1 Beams and columns
5.1.1.1 Pure tension
5.1.1.2 Pure compression without column effect

5,1.1.3 Pure bending
Including depth-factor and lateral instability

5.1.1.4 Shear
Including notch effect

5.1.1.5 Tension and bending

5.1.1.6 Compression and bending without column effect

5.1.1.7 Compression and bending with column effect
5.2 Glulam

65.2.1 Beams and columns
As5.1.1

5.2.2 Curved members
Effect of bending of lamellas, distribution of bending stresses, tension perpendicular to the grain

5.2.83 Cambered beams straight or pitched
5.3 Joints

All load-carrying capacity expressions ete. are given in a general form where the parameters are inserted de-
pendent on the values for timber and material of the fasteners

5.3.0 General
General requirements, determination of characteristic load-carrying capacities (reference to 18O .............
and ISG ........... }, protection against corrosion

5.3.1 Nails

Laterally loaded nails (timber to timber, board materials to timber, steel to timber, withdrawal strength)
5.83.2 Bolls and dowels
5.3.3 Screws
5.8.4 Connectored joints
5.8.5 Glued joints
5.3.6 Construction rules

6. DESIGN OF COMPONENTS AND SPECIAL STRUCTURES

6.1 Glued components

6.1.1 Thin-webbed beams

6.1.2 Thin-flanged beams (stiffened plates)

6.1.3 I-and box columns, spaced columns, lattice columns
6.2 Mechanically jointed components

Subdivision as for section 6.1
6.3 Axches, portals and frames

6.4 Trusses
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KOMITAT ' . PCLISE  STANDARD
CJI I MIAR
N STANDARDS AND Tinber structures
LILSURENENTS COMMITIRE/ Statical caleulations and
deeigning

PN-

B=03150

instead of PH~64/9%03150

Catalogue group YII 02

'2,1, Timber

1, INTRODUCTION

.1, Subicect of the standard,

The subject of the standard are the rules of 'atatical
caleulntions end timber structures designing.

1.2, Application rsnre of the sterdard. The steadard
shouid be opplied.in all timber structures in buile
ding. It is not applied in bridge conatructions. ) .

.3, Stondards and connected documents.,

N-74/8-02009 Loads in atatical caleulations. zermanent
ard changing loasd,
PN=T0/B=-02010 Loads in statical calculationa. Snow loads
PX~T70/8-02011 Loada in statical calculations. ¥Wind loads
TH~55/3-03000 Building designs, Statical caleulatiocns
FN-64/B-03001 Structures and building base. Rules of de-
: signing and statical caleulations.
PN-76/B~03200 Steel structuress. Statical snd designing
calculations
PN-75/0-01001 Sawn timber. Classification, terminOIOgy.
FE=74/D-02002 Fibreboards. Terulnology
PN=75/D-02003 Plywood. Clageification and terminology
PN-57/D~96000 Softwood of general application
PHN-T2/0-96002 Hardwood of general application
IN~T1/D=97003 Pilywood of general application
PHN-72/H-84020 Ordinary struetural coal steel of general
application. Types.
PN-76/E~92325 Hoop iron without covering or galaanized
PH=T5/E=93200,00 Wire rod and round hot reolled steel
b' 5, Dinensions -

PN-7., ~93200.02 ¥ire rod and round and hot rolled steel
bb 3. Bars of general opplication. Dimensions,

PR-57 =81000 Nails. General requirements and research.

PN~5 M-B2010 Sguare washers in timber structurea

PN-7 ¥=B210)1 Hexegon boltis . .
FN-T3/1-82121 Square bolts - '
PN-75/1~B82144 Hexagon nuts
W=T75/¥=82151 Square nuts
PN-72/M~82501 Hexagon head screws
PN~72/M-B82502 Square head screws
PN-72/1~82503 Cone head screws
PN-72/10-82504 Lentil head screws
PN-T72/¥-82505 Round head screws
PN-T2/1=82509 Screws for timber. General requirements
and researchn
BN-?O/%OEB 12 Building nails. Round and aquare section
nallis
BN-70/5028-19 Building nails. Square twisted pallet naills.
BN-66/7113-10 Shuttering plyweod
BN-74/7122-11,21 Fibreboards. Ordinary harboards. Specifie
cations
BN-74/7122 11,22 Fibreboards. Very hard boards. ‘Specifica-
tiona

Technical 1natruction regarding surface protection of buile
ding timber - Instytut Techniki Budowlanej/lnstitute of
Building %*echnology/, Warsaw 1957 -

Instruction concerning complex protection of building
timber sgainat bilological pests and fire = Inatituta
of Building Technology, Warsaw 1969.

2, MATERIALS

-

2eilete Tinber 4n atructural glement should be softwood:

pine or spruce. If necessary, it is possible to apply.
fir, larch and ha;wcod: poplar or aldar.

.

2.1.2, Inserts, pins, blocks and othor

small structural elements should be nade
of oak, acacle or other similerly hard
and lasting kinda of timber.

2.1.%. Agsortments, classification of

sown timber as regarda its quality..
Specifications - according to PH~T5/D=
01001, PN-57/D-36000 and PN-72/D-96002.

2.1.4. Minimum instentzncous strensth of

standard nnmnles of pinc wood and sprucq

wood »hould be smaller ithon in Tabled,
IFYimber strength hos been exemined at

the dryness W& different fram 15%,

80 that’

15 WA LS, then strength corvesponding with
dryness 15% is calculated according to

the formula

K, = atrength of ti
nese Wh, kG/em

K, ”[’ ( SR /1
" where:
' K, = strength of timber with
. 15 drynzgs of 15%, kG/cmé

ﬁber with dry-

d%d - coefficient acec, to Table 2

Table 1. Minimum instantsneous strensths

of pine or spruce

i
H

kind of
strangth aymbol Strengt
| . kG/cmE
T

bending Kg 5C0
tenqion‘ -
along the

grain Wl Kr 550
ST |

alonz the . %a 200
grail; ‘ )

Sheatr | o

along the Kt 40
grain

compression L

acrops the | FF 20
grain

Toble 2, Coefficients Wy _
] ; pine spruageg
'kindiof strength larch onk
' fir

compresnion along

the grain 0,05 0,04
bending 0,04 0,04
- shear along R - -
the grain - c,03 "1 0,03
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2,1.5, Dryness of timber , / -

? 1.5,1, Permissible dryness of softwood :
appited in structural elements depends on wher;/they

sre built in and on the kind of Joints. Dryness;/ should
not exceed:

s/ for structures protreted._againet meieture 7, 20%
b/ for struoctures in the open aip = 23%

¢/ for glued siructures = 15% snd it ahould comply with®
glueing technology

2:1.5.2, Dryness of hardwood applied for inserta, pine,

blocxa ect. should not exceced 15%

2.1.6. Copfficienta of elasticitv and deformation should
ve taken into sccount in the calculntion of deformationa

according to Table 3.

Table 3, Coefficients of elapticitv and deformation

. x.i, G .
[
Goe Priclant of Coefficient of
elaaticitg deformatéon
kind of E, kG/cm G, kG/cm
timber : A - . ° P -y
para~ | perpen- ' .
liel diculer
to the to the
grain grain
bending
tension| compre=
compre=| saion
sgion -
pine, spruce 100000 3000 5000
oak, acecis, ' e
beech, birch 125000 | 6000 10000
With gtructures exposed to humiditg for a long time,
coefficients £ and @ should be adopted with the corre-
ctor coefficient 0,8
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PH=73/B=03150 : C-
‘ . ‘ Y
’.."
queiity of timber for loadwbearing elements Yhen a structure is exposed to hibhg“_
wh on iigures &nd on lists of materiala. moigiure of air for a long time/8H o G..,
the valueg E snd & should bGe multipli 24
S oher dotoeta for elementa of timber ptructures by coefficlientar for hard booards - 0,4,
Supreiive entegordes, uwmde ol powa materials © for wery hard boards -~ 0,5. -
voad not e greater than it is shown in the appendix .
Lotz standaxd. . . 2,3.%, Mnimus instentancouns ntroensth ol
. TTbFchoards wiid dryness ise 0DOULd ROY
Tlviwood . . Be Bnaller then this in Table 5.
D Plwvw ooc r"nl‘cd in structures should ba water-roalfs Table 5, lMinimum instantancous girensth of

SLhe oo rewood or in exceptional-cages of pine= . hard end very hard lipreboards

> Lasorirents and claggification of plywood -~ accors. . ' ;1nsnazﬁg goys utreng *ﬁ

T T i e T . )y -

Yo SemTH/ERUEGT5, TR-T1/0-37005 and BA=66/7113-10 . ° kind thick- weipght™ DLen- fen~ oicar c..
e g i i of neos b ien in ti;b
5.7 5. Whdcknens of plywcod should be at lcast: ! voard | mum vglume ding ;s The  por-
s o= for gstruciures I %G/’ % 2;5 R

a o~ Jor fuoset plates of bruss  girdera £ Sure  fue

& Tor roof and wall.panels v Ea- RPN
5 ce )

. Min o adnnaticity  caefficient of 13&906 along the | ) - e

LI 0L e L4cLNg bourd JuouIE'DenL = TTU Q00 ku/pm?\ o

crosa the grain of tho facing boexrclmi 2= 30 000 xG/om® .
fbnﬂation coelTiclent . = 5000 kG M is odoptoed. '

lon ; lagoting moist 8fnditions the valuaa L and - a
be diminished with the use of a correctorc cosffi- os

1000 1350 200 200 10 14
T

taneous airensth of plvwood with dryness 15% hard f'g
chalker whan thle in Table 4 very i 5 A o
hﬁrd 5'0 10)0 &OO 250 250 11 [ AN
4 Univum instantanecus strength of plyvweod, made ] ;
LWoCh, vaser reaistent ona giued with synitnetic 2,4, Ancillary materials

2.4.1 Connectors

e, e
i insivantaneous strength, kG/cm®™ 2,4.1.7. Doltg = .« PU=-T4/15-82101 &nd
nusber or vending tension Icompreesion le=belot. _ .
;639553032 '2,4.1,2 Nuto for Bolts ~ PE~75/1-32%10 0 oa
LYV aiong GCT0BE along ths grain P ’
the grain | the gra=| PN-75/1i~82151, -
3§§§h5020- in . T p.4.1.3. Screws - PL-??/L-82501, =720 S,
] ax T SO Pl T 2/30m 82504, PlaT2/ 1m0 wis
and PN~T2/1~82509, .
N, :
&0 l 550 450 430 330 \ ©2.4,1.4 Nailg = DH=GT/L-81000, BNeT70/5000=

aRG Lh~T075028=19,
For & pine plywood, water resistant,the values ' R
should be mdopted with the coefficient 0,8 ! - 2.4J01.5, Inserts, plates ect.Conﬂecvo‘J
should be made of coal oteeir of ordir..
quality and applied according o J\-”/h
84020 or of oiney materials with mach.na-

2.3 Fidreboards : cal parametersnot amaller than . Lo
i T hard d.
2.2.1 Twvoes of boards, In timber structures it is possi- par%ggzgig inseiiswﬁgr inptance tootres
ble To0 gds_y nard and very hard fibreboards which meet . rings, &5 it is reaommended should be
" the requirementa of PN-74/D-02002 and BN~74/7122*11 21 made ed steel 18G2. ’
and 22, : .
2.3.2. e claaticity end deformation coefficients I bl L Seiinal Losen ehonld be e
uﬁﬂgugww?“gu*g ge agopkea. Iog hagd goargs Gy = 30 000 kG/cm only in connections beisween tikber oo iusius-
Tor Very hard boards Epyq = 40 000 k /em res protected against molsture or pluced in
In the deformation Calculatlons the elesticity coeffi- rooms in which relative bumidity doea noi
cieny should be adopied with the use of a corrector caeffi- excead 659, -

cieny 0,5 .
Tho Poisason’a coefficient for hard and very hard bo-
aris should be adopted a, 0,15,
The deformation coe;ficiont in deformation calecula=
ticng and taking inte account cooperation with timler
should be adopted' for hard boardg GT = 3500 kG/cm®, for
very hard boards Ogn = 5000 kG/cm.
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Imnreenating materials for

X Loy derivec mGlerlels prow

& 0Ingt vloiopical corrosion

¢ should be spplied in compliance with
truction of ITB/Inatiiute of Building
mology/ - "Technical Instruction on surw

: protecticn of bLullding timber" and
truction on complex protection of building
nber ogainet biocloglcal pests and firev,

e protected places should be indicated on
working figures and discussed in technical dcs~
criptions,

Fire preventive meang, flame retardants should
be °"plicd in cases when a proper cless of fire
seaistance of a structiure is regquired or when it
i5 Nlecessary  to obtain an uninflammable material.

G
by
na

aterialsg vrotecting timber asalnst chemical
eoression.  Uimver, plywood and Iibrebedrds should
Te srotected a"ainst chamical corrosion, when timber
s:rucuures are to be uged in chamically sgressive
environment, Corrosion preventive materials should
have a cerilficate of permission for their appli-
cation 1n building.

e d ontectiOn of timber auructures arainpt ata-
ics should be in compliance with the Instruction 16
ccording o 1.3.

3. PROVISTIONS FOR CALCULATIONS AND DESIGNING

0 ot T2

3.1 CGeneral rules,.Statical caleulations shouid be
perlorined sccording to PN«G9/E-03000 and this
standard,

Calculationa based on other provisions than thoage
civen in the standard are permitied and it is pospiw
vle to adopt different rules of designing provided
that they are justifieble from the sclentific end
economle point of view. '

" 3.2 Yethod of calculation Statical calculations
. 9nou T Te perlorned,according to PH-64/B-03001,
with ihe method of limit states,
There axe two 1limit stateses
a/ Limit otate ma repards the struciure damage
/exceeding the strenth limit, the loss of astability/
under the design load
b/ Limit stete as regsrds deformation or dislocation
unqﬂ“/*hc standard load/without ithe overload coefli=-
ent

3.7 Toad distribution In ecalcoulations for timber stru~

ciurcg ong should take into consideration the main

. and the additional lomds accerding to PH=-70/B3-02010
i PN-70/3-02011, Structural loads should be discussed
in their least favourable disirizbution during
exploitation and &t separate congiruciion stages.

f Cotexories of structural elements. Structural
cienivs are asgigned to one ol the four cateporles
feoled/ accorging to & kind of work,

[

5 . Weirht of frusses ff, ¢&n be approxiamately de-
arsiined in KG/mo by the formula .

Gy = L
wheres L - apan,
Then the real weight of & atructure differs
from the assumed one by more than 10ﬁ 1t 18 nege~
asary to correct the calculationa.

o




PH-T5/B~03150 ‘

Tarle & Caterories of aitruciural elements

Kind of olements work o

hAaogsortiaiento

dcé uAh;a
/qau;i:y

thmbor

2

'i, 2lemen

ts with mochanical connectors

a/ eciementg tencsioned axially or cccentrically
b/.elerents tenaioned in bent composite beans

heards, planka,
ggunre gewn
timber

e ped
[

a/ e¢lements compreoscd exially or eccentrically and bent elew-
menis such &8 bars of trusses, purlins ect.
b/ dnventory boards for concrete or reinforced conecrete siruce
tures
¢/ clements tensioned axially or eccentri cally in which stiress
does not exceed 70% of calculation streagih, v

‘boards, planka,

square sown bl
ber ek

iI

a/ bent elements with mowable locad/temporary/ sueh as working pla
forms, roof boarding

b/ ordinary boarding for concrete or reinforced concrete structu
res )

¢/ secondary tensioned elements, the failure of which 1s not fow-
llowed by dangerous changes in & load-bearing structure

]

boards, planks,
square sawn timber
Leams

II, Glucd elementis

Tensioned elements and the teneioned zone of laminated ‘bent ele
menis/not smaller than 0,15 of the height of the cross=-section

from the tensioned edge/ thh the height of above 57 cm and ten-
sioned flanges of I - girders/Tig., 39 a,d,e/

voards, planks

11l

e/ as sbove but with the posa*bility of applying calculation
strength only up to 70%

b/ compressed and tensioned zone/with the height not smaller
than 0,15 of the heipght of the cross-section frowm the extre=
e uensioned edge or 0,10 from the COAPTCGQCQ edge/ of
bent elements, comprcssesd axially and eccenirically such
es: compressed flanges,grate elements of latilce girders,
arch girders, leminated beama wiih the heicht up to 50 cm,
compressed zone ol laminated beams with the height above
50 cm, flangfs of I = beams with tho chopping timber web
/Pig, 39 by, ¢, 4,5/ ect, with the use of the standard stre=~
ngth of timber above T0%

vosrds, planks

ut

as b/ but with the poesibility of using stendard sirengths
only up to 70% ) N

boards, planks |

vV

Central zone of the cross-cectics of lamin ated bent elew
manta, compressed and eccenirically compressed and webs
of I ~ beams of chop timber bosxr da/Fig. 39 b,c,d4,£/

voards,

1/ The quality of timber for losd~bearing celemenis should %He shown on fi-

gureg and liste of materials, Timber defects in seperste clanses of
quality are to be found in the appendix to the standard.

e e
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-'?E;OZOTPHtS and connectionns of timber struw-
aiculavea 10 ihe eladtic werk of & material

dong of timber airucturen are calculated)
ol & material 1§ aszuwned and taking

Lexibility of connections.

~d -zirenpth of timbar

3 of standaxd airenpgths K are defined accore
To e mibiiun insvaniangous svrength of timber
> the formula . :

.- -dor
X oa K :r.-inkdkj /34

Lo

T

whares 3 .
" - minimws instantaneous strength of '
pine ar spruce according Tadle 1,
kG/cm”,
Ky = 0,67 = corrector coefficient to the
instantaneous strength deter
mining the influence of the
long duration of loading,
'ké = gueflicieat of homogenelily
according to Table 7.

or
1

Y

The stendard strength X for pineg or spruce should be
edopted accorging te Table & and Fig.1

o

-3

|
e

Table 7. Coefficients of homopeneity kj .

i

4/ round timber,not wes

" akencd on edges with
indentations;in a
section under congie

deration

Tension along the grain

K
by

Tension moross the grai

n KL
i

Compression and pressu
along the grain

Compression and pressur

on the whole surface
across the grain

=

Preasure acrosg the grg-.

in
a/ in support planes od
atructures

b/ on part of the surfa-
ce, 1if there 1ls any
left = in the direc-
tion of the grain «
free ends whose len-
gth is not smaller
than the height of
the prevsed element”
Cind ¥t Jengi ol
the pre gsie Surface.
iFig A, k) fw. from=
fal ks Jlolcwk-’b
Inseyts |

¢/ under bolt washers
with the pressurs
&t the angle (A = 90

[}

24

40

Pressure at the acute
angle to the grain

ace

tablo
9

kind of atrengtih coafficlent k3
bending 0,40 g
tension along the grain 0,27
compression and pressure along
the grain 0,65
" compresazion and pressure across
‘ the grain 0,90
shear along the grain and at the
acule agg%eg%&ighe direction of 0,70

shear along the grain
8/ with bending
b/ in connsctions with

frontal cuts and
“blocks

=naximunm
-modium

-~
“

GeC,

N

24

~

S

Table 8., Standard gtrenpths of pine
aAnd_pprucs
kind of strengt gyt siro~
wol | ngth
2 3 4
bending:
&/ elements of amolid i
timber/except p.o/ 130!
b/ elements ofiimber b :
with & side%} T4em
and helight ﬁ to
50 c¢n KE 150
¢/ gluod elemento rew
gardless of height
but with the side
14 om 150

e e ke et e

- el
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Dnle 3 occntinued
) the grain N .
¥
1 AR
i .
oo 1 shesr st ihe acube e
; Poangpgle vo thie direw K j8cc, table 10
; E ction of the grain five
;
¥ H .
i ; .
S I cutting in the crosge
: : scction b 50
. i P
H
in tc porary structures standard strengths can

[+0

ne incrcased by 20%.
n co“Au‘yhu1761n" o1 telpon )
"&“j character J.OI‘ carpenter - B -
uotures witkh tho spen to . -
10,5 mow Weciu.lbal connew=
ctors/naﬁld, pins, toothed
piates cet. 1% .3a possible
Lo apply WO“”C classes of
c;/w 1ouu increas ﬁng the .
R /: II/IV inatead of
Iﬂh, iV/”‘J *nstcnd of IV,
1c~ple‘v decay iag perm1tted
Spoonly en the surfaces of tke
‘ ciasg’ V,

et

44

.J

3.8,2 Farticular coses of atandard strenths

4J8, PRI

dard ehrencih, Ko with the pressure
anrle 1o the fxai“ ig defined with

I,

X ;s " 4/
A% 1o | e 3 .
. e 1f/s8in OL
g
wiere ¥, ahould be replaced with one of the four
values 8

6the presgure sccording to Table 8
nr 5 oand .

Vealues X calculated for pine and agpruce accol
ding to the formula /4/ are shown in Table 9.

Table 9. Stendard strenpgths KADQ o the pressure
&t the anpld olto the direction of the
grain lor pae BYUd. Bpruce

9
angleC& trength in relation to a reépecw
tive point of Table 8, kG/cm
nr,5 inr.ba/] nrbb/ | nr,be/
0 130,01 130,07 130,0 | 130,0
5 130,01 130,01 130,0 | 130,0
10 125,5| 127,21 127,2 | 127,5
15 118,11 122,0 123,00 125,0
20 104,0| 10,04 114,5 119,0
25 . 88,37 97,21 103,5 111,0
20 73,27 83:8] 9,8 01,2
. 35 59,T| Tve2| 79,7 91,2

Table 9 confinued

49,0

40 59,7 169,5 18%,3

45 | 40,8 | 50,6 {60,0 (72,4

50 133,4 | 43,5 152,5 {65,0 |
. 55 |29,5 | 26,8 (46,1 (58,3

60 | 25,8 | 33,6 143,32 52,8 !

65 | 23,1 30,2 37,5 148,58 :

70 21,7 |27,8 [34,8 | 45,5

75 119,8 26,0 132,7 | 42,8
go” 18,7 {24,8 31,2 | 41,5

85 | 18,2 (24,2 |30,4 | 40,4
50 |18,0 |24,0 30,0 40,0

,5817 Standard r‘,}“ﬁ‘l"r’*]‘l X ﬁ(”" ub tne ahear
T T T Iy

T INE RCULE GRILE L0 The fireciicy oi
the gprain is ceiined with the Tforzula

K,
ot - 5/
& (—#— - 1)sin3ﬁx
K-
&
where
L . .
Kt’ K_b « gtandard sirengtiho

with shiear accoru‘*g
to Table 8.

Values X caleulatved for pine and gpruce

A
according to formula/%/ are shown in
Table 10,

PTable 10, Standard sirenpihs Ké?; of

the shear at the ancle OLto the direction

of the ;srain, for nine nnd gpruce

30 12,4 41 18,7 52 116,1475 z,7

o1 anax rray omax | f

e !cx° R S R e

kG/cm kG/cm2 7 G/ emd ;hEﬁm

i

5 26,07 36 | 19,9 | 47| 11,3 56 a9
10 123,8 | 37 | 19,7 | 48 ]17,0059 |12,6 "
15 /23,5 | 38 | 19,5 | 49| 16,8160 16,5
20 [22,8 3% 4 19,2 | 50| 16,665 13,7 .
o5 1p2,4 | 40 | 18,9 | 51| 16,3170 13,2

] -
P35
1/ according to Table &, p. 8u/;

2/ according to Tadle &, p. 9

31 j21,4 | 42 | 18,5 | 53 [15,8'60 [1z,2°

32 20,9 43 18,2 | 54 55,6185 12,0
1}
33 | 20,6 44 18,0 | 55 {15,690 12,0
. !
4 20,4 451 17,8 | 56 115,3 i -
35 lzo,2 | 46 | 17,6 E 57 135,1 E




fhe pumber of vencers/layers/ in the
?lywood ghould not be smaller than 5

PH~73/B=03150 ‘
E
& :
onrth on the wall K°F in connections Table 12 continued -
o T Iiritucion 6fF oircoses. in the Dlane on ' :
: nnections with gains . ° , blocks eoct,/is . )
g e 43 ' 4 | compreanion in
with tnekformula /6/ and Pig.2. E _ the plywood plane Kc 100 50 ;
£ i . s : j
K”f = kthif ' : /6/ "1 6 | compression
_ ‘ . T ¢ | perpendicular ke, |38 38
o . ' ' | to the plywood
k, - reduction ceefficient according Table 11 plane
¥U8% L siandard strength witﬁ ghear accordin 6 | shear in the ¥, |1 14
es Tabdle 10. & ] & plywood plane t
Reduction coefficlents k, to hhearing otresges f
< CRLCU1132008 Ol CORNGCLiNg dn the whll 8CCOraing 7 cutiing perpen= k: go 60 ?
Lo Tt LormuIER/B/ -~ . dicular te the ¢ i
: . T plyweod plane -y
i
1
H

£ "tensioned elemenis of oombressed elementas of
¢ commections connectiong and ingerts
‘ /vlocke, ringa/

- !

~A.9,2 Standard strenpgth /resistonce/ ;

v Yo compreagion 8nd yension Gt on LnoiCe ‘
1§ 5

{

¢, 57 0,73 - b
. . : " H

’ i 4 With a force at the angle® to the dire~

4 0,50 0,67 i ] ction of the grain of plywood facing bo-

: &?ds, the standard resistance/strength/ to

5 ' 0,44 i 0762 ' ’ ' : - ; i
' co?pression and tension should have :
' T ovalues: ’
6 0,40 0,57 ‘ ) for X = 0° K= 100 kG/on?, i
8 0,33 0,50 - - ; " b/ for & = 30460° K= 25 - kG/en® ;
‘ s /permaenont value for this range/
10 - 0,29 0,44 . ) : ¢/ for o= 90° ¥ » 50 kG/cm2

——

. X . i . Intermedinte _valuea of sirenpth for

1t - 1ea5th_of the plane of shear ) angles of 30° and (X = 608 z SOB should be
interpolated linecarly. :

e «~ armol ghear forces equal to the distance betweern .
h hear 3 h run ro ‘ .
iye shearing force und the axisyuming through | 340 sy0nserd strenseh of fveebosres

3,10,1 Kindsg of gtenderd strengihs of
hard and very herd riorcooards according
to BH-T4/7122-11,21 and 22 sre shown

3.9 Standard sirenpgih of plywood . . ] in Table 13.
3,9.1., Tvpes of standard strengihs of water resistant : " Table 13. Standard strennths K for Tithre-
N LYWOoH BIC anovn if TADLe 1Pe ) boards/for ooarda BCC, leuvie 97

Table 12.5tandard strenstha of moftwood water registant

plyvood ) . kind of " gtrengihs of o
: S strength gym., fibreboards, kG/cm
. ; strength, kG/ch_ ' hard] very hard
Type of sirength 8yn=* - |
el | - along | per=. tension K © 50 60
the pendi- T ,
grain cular
to the " i+ bending Kg 160 100 -
grain
compre= C
1 Perpendicular 1 - saion K © 50 &0
bending to the . K T 140 60 ¢
plywood plane g i
.shgar in :
. ' . the board | K . 4 4
2 bending in the % )
plywood plane Kg 110 75 o . plane
) shear pore L
3. tension in the K, 100 50 pendicular | K¥ .. 20 30
plyvood plane : to the bo=
ard plane |, .
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of Tibreboards in tha
cunidily. When a strucuura
. A “.c“ Tuwicity of air/65 & 90/,
R wes Drom Table 13 should be multiplied
couie coelficiens 0,4 for hard bosrds ox 0,5 for
v Zasd teards, :

sirennth of timber, Calculation strength
5 cerermined oy amuliiplying standard strengths
corrector ceefficient m

1/

n. o= coeffleient taking into account the ¢ondie-
tions of work of a structure under the

ioad of short duration/Table 14/,

coafficient taking into account the oondi-

tions of a siructure usage

a2, = ceelficient taking into account the kind of
- imber in relation to pire and spruce /Table 16/

o o= coefficient taking into account a previous
Slexion of an element/Tavle 17/,

in which

cicnts M, of the conditions
K ure 'works

! .
: “ - for all kinds of for pressure
«ind of load strength except the | _ ..o .
pressure acrose the
grain grain
A
wind 1,2 1,4
agsenbly 1,2 1,4
seysaic Ted 1,6 -

it is difficult to celect a proper mection one is
peraitted to cxceed caleulation sirengthe but by no
x .

3.12 The wey of expressine values in unita of measurement
cT ine 5T, svatem, whlle eXpressing values In units ol )
meosurement of tne SI, system the following relations bet-
ween units of measurement ghould be applied: -

1 kG = 9,80665/exactly/

4 kG/cm® = 98, 0665 W¥/uf/&xactly/-

T kG om = 98,0665 mil*n/axactlf/
te relations are permitteds

1kG = gbout 10 W or aboyut 1 dal,
1kG/cm” = about J00KN/mé or about G, 1mN/m

1kG7cm = about 0,1 ¥°m Or about T00ai°m,

Approxime

iy entdent temperature, in which 4t ig nogsible
imver structures should not exceed 55

amnlleat net orange~oction of the gnlid w-’mémLOf
ieny load~bearing siyructure with the,excepiion

b aiﬂnjuuo 1d not be pmaller than 40em s Wit h
icunecs not smeller than 38mm, In timber gtructur

th onedl co“hec*o“ﬁ or bolts the surface of the section
should not he smaller than 14cm™ and thicknesg of the

rod smaller than 22n

13

] 07 tha tilie

LaeToiructure in

leni agy

LEEH10N OX WOTrdin:

ronent loadang

‘e

conditions of utilizatien cocificient :

piructures protecved ago~

inst precipitation 1,0

posed to hunmi-
dity for a short time, then

/in the open air,
23 ect,

gitructures ox

dried in Jac-
toric 0,585

atructures exposgsed o humidi
ty for a long time/in water, in

the ground, in faciories ect,/ 0,75

atructuros cxpoged to mgpre-
salve chemical conditions:
= with higher auurcaaivcrc,s Gy

- with strong apgressiveness c,8

strictures exposed to higher
temyeraéure within the range
40 7 557°C

sitructures under persmanent lo-
ading

Boarding te reinforced concres-
hores

te cexcepl sh

1/ ¢
o
Dt

a/

the coefficieny of

ocefficient m2 may be in particular

product of velues

able 15,

set up in

the permanent
loading influence is teken inie

account when permenent loeding
is higher than 80k, of the tetal

loading. Snow and wind sre loads
Qf short duration

Table

into

16, Corrector coefficients m. taking
M
gccount & kind of tin

to pi

1wer in relation
ne or spruce '

ki
1

nd of coefficlients m3

o s o g

mber conpress,
prossure
across

the grai

tension
bending
conpreas,
progsure
pareiliel

to the pgra-

shear

1la

fir

ca
ags

bl
e

rch

&

X

!
0
k 1
;
1

-
el

A
Ow -

acia
reh
ach
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cefficienta m, takinzg inte
cetion of nn élement )

; nd of siress ratéé ﬁi‘
% 125 130 175 200 230 300
o,v_o",é"o,g 1,0 1,0 1,0
onsion 0,5 0,6 ¢,7 0,8 0,5 1,0
: racifibif gﬁrxﬁzuigicheqt component element

nessured in the direction of the radius of
~curvatur

Trnering of round timber in calculations
crn for 1 on

He

.4, :kening of'section

4o YWeskening of section with indentstions must
vaeeed SOL of the gross section, The smallest - 7

ensien of the eross-section in places wenkened

n indentations should be at least 3 cm and not

1ler than 0,5 of thickness with symmetric inden- . -
ions and not smaller than 0,6 of thickness with
mmetric indentations.

4.4.2, Cslculetion of the section weakencd with co=
onectors F complies with the rules in chapter 5.

Weekenins of bent sectionsg

fete 3

4.4.3.0 Weskening in span. Sections bent in places
of the highest span moment should not be weakened
with indentations through the extreme tensioned
grain, .

4,3.2. Weakening in the suppert. Depth of the under-
cut ‘on a support in bent elements depends on shearing
stresses and the height of elements. It should not
exceed valucs in Table 18 and the lenglh of the un-
dercut should not exceed the height of an element he
Undercuts should not be applied near large lateral
Torces.

Table 18, Depnth of the vundercut on a suppsrt

AS
Dependence of
dimensions of
the undercut

LN\
on shearingg’orfg} 5 ijum
. atreoses

Depth of the|
undercut

Length of
the undercut

: a<0th

a<0.25h
aLt5h

or 5>£§ PRIt
{on 3 kGi'cm

for b2
for 185h 12

. " 7
e ] B

¢ <h

F

a<03h
a< 044
a{0.5h

18 ¢
on height

for h < 12em

1ateral force on the support. The smaller
value & should be sdopted as depth of the
undercut

Acdads Conditions for disrerarding woenkeningmn.
In compressed members and in the compresncd
zone of bent elements it 4s possiblo

t0 dilsregard weakening, 1f a weakened placa

is tightly £illed with timber or another
material with coefficients of elasticity

not smaller than for tirber in the dircction
parallel to the grain,

425, System of truss merbars in truss pipdepn.

Axes od truss mewbers in truss girders ehould
intersect in one point of the zeomdtrical

truss of a girder. It is possible to deviate
form these reqlurements in nailed trusses op
in ridge Jjoints of octher trusses. In cal- '
culations one should texe into sccount the
influence of the eccentrical conneciion of
trues -members with flanges, 1f the interccction
point projects beyond the ed*e of the fleage -~
/Fig. 3/-

|
'

..
t \

Ry

. K b ; T H ) \f/ - Ny
AR ) (R
: r it . ) ]
L ; EED R -
Fig.3 Fig.4

4,6, Tendioned trusce memebers .

4.6.1, Stresses in oxielly tensioned trucss
members ‘should be defined by the for u;a.

A

wheret

P = calculation axiel force, kG .
» .

F & net cross-section, c¢m

.Kgf- standard strength at tension -
ace, to J.ils

4.6.2, Plnteq for tensioned contacts should

be designed for the design/calculiation/load,
they will' bear, incrensed hy 50%.

s




t“e caleulation gpan should be:

w4 -

PA~73/8-0315C

gnan of beams, Theoretical points of
ioie-gsan Lree pupported beams and for end
musvi-gpan uca‘ns/continuous/ if aupports are
racted on bearings , should bo adopted at the

cqual to 2,5%% of the c¢clear opan from  tha

¢dge, For ceontinuous beams paxinix points of support
e wéopied  on intermediste supporte in the middle
support, lowever, if the support is so wide that mo-
the bgan calculated as mMuliiyspan one are likely

ar than in a single-span free supported one, the

\uad

& be calculated ag & single~span {ree supported
5 ol aupport for bveame aplit .on supporls and au~
h oergle traces at ghe distence up to 1/3 L

“he vpﬁort/r*g.4/, 1f there is no pre&ise
s1%caloulation, are adopted in the intersection points
: troges with the axia of the beam, provided that
nanging design losd p i not bigper. than 1000kG/em

: veam lengih and the ratid of the changing desipgn

vo the permanent one g is not bigger than 2, The per-
atoand chenbln& joads and the overload coefficlents

npuld te ndopbed acc. to PA~74/D=02009, PN-T0/B-~02010 and

10/5-02011. In case any of these conditions is not met

L.+ L I,
w7y or L, s 2 2 79/

4.T7.2 tnele braces and their conneciilons should be checked

atresses 111 them do not exceed the caleculation

7.3 19' nf ¥enJﬂ and nnr?ans Ghnpor1cd with beolaters on
IDO

gpacing of supports. .

Reaciion on bca1 supporits, puriina

'?."'«, i"‘]"‘“‘ reaetionn
conLintuls pirders g 15 ealculnted as for aing gle=open hmams
ree uoLte& beams, Reactions of continuous double~apan

o1 ieh the ratlo of the neighbouring spsns is amaller.

3 Yor wl
san 2/3 qhou? be calculated accoxding to real values,

CAL7.5 Caleulation of bending streases in & 8611id beam ig

perlormect

a/ with flat bending - acc. to the formula /10/
¢ ,f"_;g<xsm
_ R T
xn

b/ with obligue bendingi= acc., to the formula /11/

4;; 9(3ﬂ1 *:
Wxn

» Whare
Mo oM, - bending momants foem the
s ¥ design load, calculated
’ in relation to the main
axed of the section, kGom,
Wone wyn = indicators of net strength,

- ' . om
X - gitoandard strength with
bending kG/cm2 ‘

m- - corrector coefficient ace.
te 3.11

4.7.6 Calculation of tending stregses !

in-a conmpoglte been ’ L.

4,7.6.1., Bendin~ edre gtiress ahould not
be bigger then s &ec. 1o Table ' d,

and the teneionifyz stress, calculated in
the neutral axis of a compongnt memter
of a compogite beam placed in the ten- .
sioned zone should not be bigger than

. Kr acc, to Table 8.

4,7.6,2, Calculntion of bendine sture:
ST BOE COMDPOBLILG DRUnd Ly dd, Ailisle s/
with The Tull wed, ConneoTiond with nnila
or inserts is periormed according fo

aformulaes ‘ )

L '
G;=1 Js & Kgm ()
2Jg Jin ;
M D, }
; L LT S S
ggi*"' JS (’516’ 5 - 2] \<, Kgm (7)
;! P 1g) i
f, v o
(B’G::j—;i- ze,-F—'—'(\}(rm (o
) sp n .
Jo= ST + 2T Fel ()
P~ A :
L . :
L 2 A
|, <[ e0.023 g - goooso(H Jy, )
3
where ;
M o~ bending wonment, kGem
o = bending edge stress of ;
the web, kG/c:n2 {
i
C{}} 0:1» bending edge siress of §
she flange, composite '
veanm member IV/2ig, 5/, f
kG/c:r2 i
o, ~ bending sirvess in the i
a4
neutral axis &f tha ]
flange, kG/cm2 ]
5 h = total beam Lelpght !
f hy = web helghi, on
h; - flange thickness, cnm i
eq = distance Leiween neutral !
p exes of the unweajened
A _ vean ssciion andAhe
unweakened flangs section,
) om :

L « beam spen, cm; for conti~
nuous beams in the forrula 16

a respogtive gpan with the
,coefficient 0,8 i adopted
~ reduction coefficiens
o .

¥ = coefficient depending on
the xind of conncciors;

for natla k¥ = 1,04,

for inserts with Lue bew

~

aring capacity D<Z000KG -
k = 2745i
Sy J, = moments ol inertia

of the web: gross,
roet, calculated in
relation 16 the neu-

tral exis of the who-
le bean gsection,em”,
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vyo., = momentg of the flange inorila respectively: . o . 7 7.2 Caleuletion of shearing forces
” groas, net, calculated 4in relation te the oL tuela IR TIN; . GONRSCLOTE 1Tt LEC GOGHE
“reutral axis of the whole beanm section, em, ... 'belween compenent parts of the bent
' ‘ ., composite beam ghould ve calculated
J..JTM - moments of inertia for - fthe composite =ection - " for the shearing/dclaminating/force %,
“  -paris in relation to their owm neutral axis, who
. se value on 1lcm on the whele Leam
. H“iallcl to the 2eutaal axis of the whole L . width is defined sccording to formulaet
1 PCC“ 2n'f3§°559 nef Cmth " l t : » a/ with regular apacing of connectors
ap” 102en o nertia for @ vihole grosa ses ion, . along the whole beam length
em S Jtype I = IV/Fig.5/
F P, - scotions, reapeotivelyl groas, net, on? ":-' . CEN g 18/ .
. v L ) z ™ ..,.-3-—-——-—--—
o= gec. to 4.7.5. ’ o
tf-l : . — b/ with rogular spacing of conncctora
XX Loment of inertia for the net cection is calw _ -l / of I-Deams with o wab of =
culated in relation to the neutral axis of the gross : aaainb boards _
section, For the sectlon of type IV/Fig. 5/ . . QY /18/
: ) t F = A ——
2 20,
. hé e OJé = 0 ‘ ‘ ) .
4,7.6.3 SLelculstion of bending zbtresses cf compoaite .o ¢/ with the same loading of connoc~
rens oo type IV/FIg.5/ /connections with nalle or ‘ tora on the whole beam length
lasefvs/ is performed &cc. to the formula /15/ and /16/. : Q8,
r
£,7.7, Skeering stresses .ot  bending . ’ ) Y 7, ‘ /13/
- r
4.7..7,1 Checking of shepring siresses. Tha shearing ‘
GUIeEs 18 ChHECHEQ in the neutral axis of the section. M .
Por gections I = IV/Pig.5/ it is'caloulated in _the axia In fornulee 17 3 ?9f
plane x - X ace, to the formula . .. ) ’ . Q - lateral force in the support
. : Qi— lateral variable force ou the X
& . . : beam length, kG é
T = Vo, 9*7\@}1”‘ A S > ';
A jsp : : : Qi = 1ateral medium force within !
o . * the rango &, -~ by, ‘
. i <
! Sy, = static gross moment of the i
% part of the section beyond :
- ! tho seam for a flange or & P
vean/Pig.5/ in relation to i
the noutral dxis of the ceotion!
cm”, '
Jb ~ moment of iﬂe“tla,oL the whole |
r section, gross, cm' i
e !
- tzi - ghearing force, variable on | }
S . . : the beam lengih, kG/cnm, ;
" . " N . ~
\\‘ Coy . ; %, =~ consiant shearing force ab, f
' kG/cm,
I
— 4 -lusu-.‘.a. P, i
f

!

9,
J\gﬁ;%
ST o

Ao .
& Sl 4 iy
Ll s ety
F b=l Ert

r
P
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\ ' 1 .
ver of comnectors,The numberfof connectors of composite beams dellectlon iD“Cyt
5iTr O deiaminating forces it caloulated glued besmas, to the dc+10CtiO“ ormula
o Teoraulaed one shonld epply moment of inertis J ep
b Corn P BliC . 0ol
. . sccording 4o formula/is/, Teble 19 |
a/ with regular spacing of connectors shows peraisaivle defléctions. Dellection
' cnleulations are performed fron olendard
t"11 loada/ without ovelond coeﬁficiuntc/
I L S . /20/ ‘8
T Table $9 Perminaible Aellicctionn fu ot

v/ with ihe same loading of connoctora on the
wiiole beam span L

/en/

L~ beam length, cm

T o “ﬂarir~ canacity ol a connector
et N"‘-f}l{’ ‘_mca.\’" %G

4.7.6 Yeiled mirdevs, In caloulations of nailed gire
Gera ol L-secvion with the web of crocaing boards

or of box seciion/board walls/ the ;ollowing rulen

.
snoulid

be followed:

the caleulation of the section moment of inertis
one doeg not iake into account the web secilon/or

- wWith

of walls/ :
~ one does not take into account the (CC- Opif&kioﬂof
or wall boards in the,transfer of
N J

e web boards
sh- ing foxrced,

« boo .n ol the web and walle are dimensioned taking
int ccmn1 lateral forces - formula/18/

- iy ;‘c r flanges bave & compooite section/Fig.6/,
in 13 acg. Lformuls/15/ one should use,
Tus secvion, closest to the neuiral
axia, ~ to the coelfficient = fagior n = 1,0,

for the seccond ~ facier 0,87

« one ghould not design 6 flange section composed of

more  than iwo elcunta in relation to cach axes
/i, 6
-~ 30 1 - beams with the webd of croasing boards are
composed of JegarateTV made parts/Fig.7/, additiow.
nal conpector .« should Ve, calculasted for
the vergdiod Torce in the connection,
hY
‘l'." e —“;" "‘“ - ;1\ . .
i B
» : E i R
' : :
1
VN ‘
I I
2D EEEY
Fig. 6 Filg. T
4,7.9. Cortocts, Contmct tips, plates in the 60n¥aﬁt‘¢ﬁtl”§
oy bemoand, shourd nave the moment of inertia at least
equer? to the momend of the bent bar elements and
should itronsler lateral forces in the coniact,

4.7.10, Deliection ol beams and trudgs girders

4.7,10.1,
Ilet cending.

compliance with atructural mechanica.

Deflection of YLeamn end truss pirders with
seliccilon Bhould be calculaied in

In the caloulution

timbher otructuren

! [l
Weal

ccliion

rr
|

kind of
structure

with strech.
flexlonfw

without otryil,
flexion £,

Loading

perm,
var.

1 e 3

4

i

L%

o

7

1 T-girders
with & full
web, box plre
derg, compo-
site beama L300

2 truss gird-

deras A
~apnrox, cal,L/60C
~ox80t col, L/200

roftera,

purling ect. =

- panel roof
eclements in
the period
of exploita-
tien
- pver 1% yra -
- up to 15 yro=-
boarding
latI ing -

berms of an
junplaaterod
Flicor under
rooms with
ivariable
loading

a/~<}o kG/cm2
B/ S50 KG/em®
|beama o¢ plape
tered floors
Lnder rooms

with var, lo=
ad

ia/ £ 50k G/C”n =
b/ >50,<a/cm -

*board*“t of
rein;oruea co-
mcrete struc,

h/ unplastered-

Jb/ p]ante‘cd "
elements of

enclosing wells
af indusirial
buildings,
tourdiast
bulldings
Zexp, over
1% yra -
wexp., up to
15 yrs -
b/ dwelliing,
orfice
build,
GXDa OVET
15 yrg

3

‘

L/260

L/400
1/200

- L7200

~e 17200
- 1/250

- L/250
- L/300

- L/200 ©
~ 1/350 |

b



SLule 19, continued

~ ir sceletfon
wallg and
in ¢lements

- with $he length
cqual to the .
storey height =« « =
- in elements
for.a room
with or withor

ut an opening = = -  Lf250

ro—,

1/ In the approximate caleulation only
elagtlc straina of fisnpges are taken
into account. In the exact calculation

£} deformatisng of all truss members
the elasticity of all conneotionu ars
taken into accopunt, .

P

4.7.10,2,

w Ao

Deflection of beama with oblique bendiﬁﬁ.

Deflection of beams, bent obliguely £ should be calw=

culated according the formulan

f = fx + fy

"

wheres

f22/

f =~ component deflections in the direction

e

of axes, reapectively x-x and y=-y

4.7,10,3 The blgpest ﬁermissible deflection of a time
ver siructure calculated for the full Lcad should not

exceed values shown in Table 19,

In old rennovated

buildings one permitts deflectlon exceeding, by 50%
the caleulated permiszsgidle deflection, assuming tha

claatic work of timbey,

4,7,310,4, Deflection of continuous beama.
ous Leds with equsl spond or when the vatlo of

In continu «

the biggest apan io the emallest one does not eaxceed

1:0,8 and with the same loading of all spansjor

wheny with equal apans) the ratio of the higheat to the
"smallest load does not exceed 1:0,8,defliectlon can

be approximately defined adopting the ratio of the

biggest deflectlon of a continuous beam to the biggest
deflection of a beam gpan/gingle-sgpan free supported/l

a/ Tor end @pans

0,65 ~ with permanent ioad

O 90 = with varisble load -

b/ for central spans ‘ :

0,25 -~ with permanent load R -
0,75 = with variable load S

VT 10,5, Structural deflection for apecial caged,

Wihen 6 kind of a building regulres smaller deflection
then mentioned in- Table 19, one has to face siricter

requirenents° 1

AT 01, Juctuxnl ‘flexion/in tha opposite way/
uhznutulal 1TexIon anould Lot
a/ for composite Lenms with block connections

L > 145 f\l

b/ for girders with s full wall/ I

« pirders, box

girders/ and for truss girders/without & euapenn

ded fioor/

£, ;} 172008

¢/ for glued giructurss

g”:> £

FH=73/8-03150

—

fw t atructural flexion, ecm
Afu le flexion calculated according to 4»7«10.;
cm, . :
L I epan of a beam or‘a.trunstsirdor, cm,
4 8. Single mermbers, axially comprenned
4, 8’ . S5lenderneas ratio defined by the
formula
: - "> I
R x - ““I"'“—-*-* |
i ' min _ J
should not exceed values form table 20,
Table 20, Permimsible alenderncas ratio
for compresasced menLerg
‘ slenderness ratio X
membaxrs
PeITie temporary
giruc, Btruc,.
1 load-bearing
columnsa 120 150
"2 solid bars 150 200
3 compoaite
bars on
elastic
connactors 175 200
" 4 pecondary
members such
ag: wind braces, -
braces. tensioned
bars that can be
acted on by small
compression fore
ces resulting from
additionel loads 200 200

While calculating slendernecss ratio in
mining works, for round sections one

should take into account the radius of
inertia for the smallest section., In other
cages the radius of inertis 1n the middle
of the buckling length of & membergs mdaptai:

4,8,2, Buckling length 1 of axially compro=
esd.members 18 delined by the fortiula

= Y.
: J

: ; 1x n‘er /24/

1
or y

wheret : -
Y~ coefficient of the buckling length

© acc. to 4.8,3,
LXL ~ lengths of

in the plane of main axes
and equal to distances bat-
ween the brace€ axes,

In trusses lengths of truss members L should
be adopied as equal to the theoretical irnasx.-
lengths of the truss,

o member measured . L

1]
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4.8, Coefficiens. of buckling length, '
Cocfficients of bucklin ~ length ¥ should bes
a/ for a member fixed at one'end, with the other one i :
free » acctoFig, 8a/ T: 2 ) e |
b/ for a member /bvar/ supported at both ends-in Coe ; . ,
a jointed way/fig.8 b/ esnd in end spane of & conti= . ‘.. ¥ ;
nuous member /Fig.8¢/with the impossibility to make oy i - -
lateral movementa = for both cages = . Y=1,0 g . _
¢/ for a member with one end fixed rigidly and  the | ; ‘ |
othier end supported in a jointed wng or in a oimilar - ' e B v
way/Fig.84/"in the main plane, in which buckling is . ) 3
calculated,with the 1mpossibiiity of lateral movements - g 0o, ! :
- for bvoth cages - . ’ =08 . . r ¢ . &= '
d/ for trues memborss : : : g
- for truss flanges in buckling cases in the truss ; . .
plane . . f . 0,8 IE . .
and outof the truss plane/Pig, 8e/ v = 1,0
- for stanchions and cross braces of the c b :
truss in the trugs plane Y- 0,8 - e '
) : ‘ . . . g ; o ([ 5 )
when these members are connected with flanges with Y !
gaing, ingerts/with one bolt/ &r;pins ¥=1,0 i :
= for crossing truss members/Fig,B8e/ - mcoc., to table 1. _.‘l- ol |
= for compressed truss flanges or transoms of frames 4 '
braced with purlins, braces ect,withbuckling out ‘
of the plane : : Y= 1,0 £ o
; . | "
Table 21. Coefficients of buckling length Yfor R '
. eroseing truss members _ J v il
a ' [ T o
sk coefficients Y
in the out ot !
truse plane the truss .
: plane & L i- |
. ‘-‘ : »
- Af the o _ : ‘ § :
crosging members | absolu= - (CIGED i
. te va- B ! : ; ‘ e
of the ‘truge 800s jya of . . L (R W W g e—
to Fig, 8e/ Foras i _ ST A ; .
‘ in the b . _ ' #
- 7 - Buppor- | ) ; Fig.a i ) :
‘ ting ! ) hw o T '
membn kA A.B.4 Buckling of arches
2 _. i' bi- . R )
er or ol 0,60 )
%, » .1 , ,8.4.1. Buckling length 1 in the arch plane
- i equal : 8 delined Dy the lormuia
' MYy _ to the ‘ ; d ‘
: _ . foree | . ' _ ‘ 1mwysS : ' /25/
| I e Ao in th. .; — whar.' ! ' 4 ‘
V' + | compre=| B : : A M S o
. ssed Y = reduction coefficient acc, to
! member | 0050 , A Table 22,
\ ) : : § = arch length/opencd/ along the axis
. if the .
\ force in - .
iy A . Table 22, Cocfficients of buckling length Y
pporting' c : for an arch )
member is ’ . ] : ) !
‘ : : 0,60 -
‘gmaller ’
kind of arch | symmetric one-sided
than th, ' i © load load
force in
! the comq - ; three=hinged
L pressed| - ; : arch 0,7 0,5
W member | . ‘ » two=hinged )
% s arch 0,6 0,5
E -s- . \
- R |
o, ' tehrstuhl fir
- Tt . . ‘ gen:'m"‘:( g : o )
' i NSITuktioner
- gy - o ™ : Veel-Pr-lng. K ihohis:
I
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St tre

Juckling length 1 Ou*oi the srch plane

2/ Tor the top compressged flange the length 1
i3 cgquel to the distance between purlins,
%/ for the bottom compressed flange the lengtih 1
ig calculated sccording to the formulat
1w YL /26/

wherat .

L « length of the chord between lataral

bracings R
¥ © corrector cosfficient dapending on the

kind of lateral bracings, that ist N
Lt oV ens N
= with bracingsy “f?ﬁ;s girders

"m 1,0

‘ .
im :
= with bracinge%%%igﬁgfe breces with one

end supported on a girder, and the other
~one on purlins Y w 1,25
9

4,8,5, Buckling lenzth of columng and transoma,

-, Buckling length of columns and transoms of framea
and pseudoframes 1s defined in the following wayi

a/ if a truss girderxtzxfui¥ or & full girder lo suppor~
ingeg

ted on columne and connected with a column with
/Pig. 9a/ the buckling length of the column, with .
buckling in the pseudoframe, 48 1 = 2h. With buck=-
ling oul ol the pseudoframe plane 1 is the dlstance
between bracings at the column height.

v/ if 8 trues girdexr is supported on columns and is
commected with a column with an angle strut
bracing the angle of the pseudoframe/Fig.%b/, then
with buckling of the column in the plane of the
arrangement, the buckling length may ba determined

by the approximaite formula )

o= 2hgt O,Th, re/
¢/ The buckling length of symmetric columns of two-

or three-hinged framee, with buckling in the frame
plane may be defined bﬁ the approximate formula

/Fig. 90/
1= bYE + 1,60 /28/
: ) ZJEr
wheres n = goefficlenty n = R
r

Je = mowent of inertia of the column,'nm4 4
J/for composite coluwmna acc. to 4,9.3/,
¥y o moment of inertis of the transom, ont
/for composite trensoms acc, to 4.9.3./,
h  « golumn height, om '
r « length Of the transom half/Fig.9e/, om

o/

4,8.6,8ections of solid axially compressed

memberg should be checked with regard to
buckling according to ihe formulas

fz9/
Jd = ?%%‘" < Kem T
wheres
P « desigp load /ca.lmia}uo« Loa&) !
F « fleld of the working cross-section
witht . :
PauP - if weakenings diatur? tha
‘ _edge of & member, cm ‘
© P a Py~ if weakenings 4o not cigturds
weedge of a member and are not
. bigger than 25% of the groas
' ¢rogg-section, om® ‘
F o= 4/3 B, = if weakenings do not dip=

turb the edge of & member
but are bigger than 254 .

of the gross croes-soeciion,

cm?

ﬁ « ¢oeficlent of buckliing
8ccs 50 4.8.7.
K¢ - gtandard strength ace. to
Table 8,

i e e b S " & o S " o
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4.8, 7.Coefricients of huckiing F are calculated acc, to
fomiulact T
a/ for ratio of slenderness 0 <5 A < 75

2
F>.1«o,a(-1%-5~) 30/

v/ for ratic of slenderness 75 <, X\ £ 200

a

3100
P )\3 ' : /31/

Valuea of coelficient F are shown in Table 23

Tavle 23, Coelfficients of buckling ? for timber

NN EN LY

5 1,00 55 10,758 105 10,281 [ 155 0,129
10 6,991 600,712 110 {0,256 | 160 0,121
15 0,98{ 65 [0,662 115 10,234 | 165 0,114
20 0,97 70 |0,608 120 (0,215 | 170 0,107
25 0,951 75 (0,550 125 10,198 | 175 0,101
20 0,93} 80 (0,484 130 10,183 | 180 { .0,096
35 c,90| 85 0,429 135 {0,170 1185 0,091
40 6,87 9¢ {0,385 140 [ 0,158 | 190 0,086
45 0,84 95 0,343 145 10,147 | 195 0,08
50 0,801 10010,310 150 10,138 | 200 0,07 )

" Por intermediate values one sghould interpoiate
linearly
. 7

4.9, liembers of compoaite - = scction/ axially conm-
Ercsscdl,

"4.9.1, Mvwpes of composite memberg sections/ COMNIEs .
ssed [,TE 18 recommended Lo use composlte members
gections shown in figures 10 & 14 and systemetized in

* the pgroups belows

I group = maembers composed:. of branchea and of
plates or inperts out of which only branches’
are fixed in jointa/Pig.i0/.

Il group = members composed of edbuiting branches | ~
and fixed to Buppolts i )

G mm R e e sy s———

a/ .

b/

ef

a/

* i A
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g
Vo

axial opacing not
~ iength of a member,

SIV group -
ni

&
naiied connectiona.

t

&

A

L

£}

Speese—n o
(e s s = o

4

e e e b i e

?Q; Foir ol

compaite $rusmed members of big
Cer than 6 thicknesses of the branch/Fig.

roup ~ members composed of branches with clear‘almh?
1 thicknesges of the branch with batten piates
bigger than‘l[@-l/?ig.12/ whers

apacing
1?/ with

Iy ¥ &0y

Fig.13

V group composite members with external batten plates
with glue or nailm, with branch epacing .th dearante }rowv

»6 thicknenses of the brench/Pig. 14/

A \ \;?) b)
D] . 26 o
io- j\?ﬁﬁﬁ..ﬁ-\ [‘ {,5-
i 1 . rHE d '

I I
! gliefin .allelfelie -
, R )
.}mi .;’J i | l
Bl !Jm {”1I lﬁﬁu i
* MR Rarauran :
P
'T_' T T C

0y °| 54
\ V '—‘iL-ﬂN | )i—“ > '
R Li bl LUl e o
W2~af2'”" a;‘“lﬂifhiinf } i
ng.';i’» ﬂ::egii m !

H
4.9,2, Mumber of parallel geamn both :

To Ihe 6X18 X = % 8N4 to y = y _connot
exceed 4 in the crossysection/Fig.10a/

4,9,3 Buckling in the plane perpendicus i
1oy 1o soare, tihe checked moment ol -
Thortia o or xxtim the checkod ratlo of
alenderneﬁg,xg of the composite mewbor
section working for buekling in the plans

parpendicular io seanms is coleulated
according to formulae:
a/ group I/Fig. 108/

' 2_ ] 2 S \
J,P-::g:ra rarRe 20 Ge, —g";- /32|
for elements such &8 in fig, 10u/, ¢/ and]
a/ P, = 0 and the formula /32/ is reduced
to . o ’

N ‘
J‘P= %J, ¢ Z‘b‘; Ffe_1 ) /3%#
: g K g
v/ group II/Fig;11/‘.\
. i 2 .'\ o :
© Jgp= IR P25 RE, 1334
i . : _
‘e/ group IIL /?18-12/
2
=%] +2%,Fe 734/
J‘? %}‘ 2
d/ group IV /Fié.fB/
o= 57 gra"p e ! /354
=57 ¢ e
p o W& e :
8/ group V/¥ig.14/
CoahE, 1t Al 36/
A= VA + kg Ay /.‘
- wheres '
'ﬁ ~ reduction coefficlont
= 004 +00052); /374,

for naile: ‘f;"" ‘6';;3';'5 (3%
$,= reduction coefficient i
’ T, 0018+ 0.00545

t ]

T

G - corrector coefficlant 1
depends on the kind of 1

connectorst
a/ for nails a = 1,0

b/ for ingeris & = 1,05
e/ for pine a = 0,85
moment of inertisa of all

i components of & compoalite
member in relaetion to

their own axes, parallel |
{
- to the sesam, cm
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172 - field of element mection reapectively |
ceyord the firat and the second pean counting o

Tram o the neutral axie of the section/Fig.,10/, om

¢,¢, ~ distoncea between the axis running through.
a2 e e !

thefcentre of gravity of B, or F2 gections and

the neutral axig of the whole mection; cm,

S g, - static moment of ¥, or P, 1in rolatioy to
t3 the neutral axis of thd wholl gaction, em”,
e ~ ratio of slenderness of the polid member
d with the same croms-section aa in the

compesite member

i /394
ij = radius of inertia if the compoaite menbey
caleulated as the solid one, cm, .
J.
w\f
: i\ K 740/ ‘
i . b K .
: Jj « moment of inertia of ths whole composite

sectlon/branches, plates, inserts/ in rela~

to the main axis of thise ssction,'cm4
i « radius of Inertia, cm

S S Jsp
: AU

L
he -

/a/

reatlo of slenderness of & compoaits membox
for members of groups I

L

Ay T

oo . - Ly

4 s

f42/

; , . .
‘ ,.A gp = ratio of slendernesa of & composite membar of
group V
k ~ coefficient depending on the kind of connectors
to connect external betien plates witbh branches
/Pig.14/,for glued connections k w 3,0; for nailed co-
nnections k = 4,5 ' o
By o= numbel of branches in a member

A= ratio of slenderness of the thinnest branch of
the conposite membexr in relation to ita own

axis % =) persllel to the sean

l
ﬁlz ® ““;f“ m {43/

ig = radiug of inertis of f$he thinnest branch, om

‘

- 2 measured bat= .
ween the axes of bvatten plates or jJéintas should not
be bigger. than 1/3 of the member length, and the
branch ratic of slendrneas in the formula/43/ should
meet the condltions AD 4(;0, If composite memboers
of groups II + IV have & bigger number of brenches

= than in Fig. 11 & 13, then the formulae 33 & 35
ghould be complemented by
: 2
' g&,F 6. . .
29,5, 1% /447

" For Eembers from groups IIT Lav i

4,G.4, Buckling in the plane parallel to the seams

Moment of inertia J_ . of the composite member section
working for bucklingpin tho plane parsllel to seams
io calculated according to the formula

Jp=21g 0.8(%3@ * %ka) /454

wbere:Jgi ~ moment of inertis of a branch, cm?

= moment of inertia of a batten plate’tﬂﬂé
iy

Jnj

me ~ mgmm\l o!— (:r’\ﬂ'tl.&. QF Oulae (;ﬂst’.l’t,ﬁm

4.9.%, Noment of inertia of rlucd membera,.

Glued memebrs composed of geveral parte

may De calculoted as members with uniform
sect*on while meeting the <onditiona fronm
6,1.,1 . :
4,9,6,Moment of inertin of columns and fra-
1e. LIGNGONG Wilh VBri&ie GLCLLIONE On the
Tenglih may be assumed as constant taking og
a basis the cross-section at the distonce
0,65k or 0,65r from the gupporting hinge
or the ridge hinge/Fig.9¢/.

4,9.7. Calculation of shesrings forcea/delanti-
pating/s To enpure ihe cooperaiion ol alc=
menlg in & composite member, the number of
connectors should be caleculated for shearing
Jdelaminating/ forces. The ohearing force ¢

per 1 cm of the member on ite whole width
15 calculoted for members of groups I ond IX
aocording the formula

. QS
ty* ~——Jm-’-~— /46/
P
wheres ) .
Q « pubstituting lateral force with
buckling
e ) .
Q"-’%}i(“" _ 147/
S - proge static moment of &he

br sestion part bteyond the seam
cm .

J = gross woment of inertia, cm4

. Bp ;
. % = coefficient the value of which,
ghould bet

w for bar elemenis/members/ of
groups I ¢ IIT as in Flg.

- 10412 Xx=0

- for elemenig with external batien

plates of group IV/Fig. 14/ or
trupsed ones of group V/Fig.13/

a/ with 20 w EDig X « O (

?

V& reduction coefficient depending
on 8 a kind of member and

connectors equal to V' iy !

f;: Bce. 10 4.9.3,

fw coefficient of buckling depending |

on ex the ratle of slenderness
or & member

P - axial force in & member/bar/
- from design loadas, kG,

o e e e T A s e R S S+ e + e

yd
b/ wilh 2e>201g x “0105(5:,9«,11}’
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Tuteinal tatten plateg should bo cnlculated
waring iorce per one batien po.tet
,q/ “wish two branchea/Fig.12 and 148/

ol
T1 h’}ﬁt /.49/_‘ .
v/ with three branches/Fig,14b/
Qt :
Tp® 05 o SR /so/

- digtance between branch centrea '
/Fig. 14 a,b/ o o

where %

Apart from tha»,butten platea should be calculated
‘or the moment of shearing forces in rel;tion to
the fixing of o batien plate to 8 branch/Fig.14/¢

-

a/ with iwo- branches M= *i&
' ‘ Qin, ' L
b/ with three branches M=# “Tj‘ f527

In columne with inserts for the brépcb spacing

mgm.<<2 one does not take into account the moment’
\ .

from ghearing forces,

Crosg breces in trucied rmemberg of typa IV

4:9.9.
/Tig.13/ sre caleulated according to the formula
o Ko o /537
‘ Yool . .

where; '
Q = lateral force acc. fo. formula /4T, kG

PATp
§= 1~ 3100!(;&,.% Lo il

whoere:

P = calculation compressing force, kG
X& - ratio of slenderness of & member,

L9106 “1n1r1ﬂ number of ednnectors in the column
co eeLion
.

Glued ingerts should have the length egqusl at least
o double gpacing of columne . Trussed members of
uvpc IV/Fig.13/ should have batten plates at both
ends and in every connection of a crosg=brace with
branches/on ecach gide/ at lest 4 nails.

4,10,

4,10,%, Eccentrically teﬁsioned memberd, Stresses in
In 8T dEigerous sectlon are caiculated according to
the foraula I B s TS W

.4
¢ Fa +(‘Wm \Wn) Kg $'k}

with synbols ao in 4.7.5. : p

Lemebers, londed eccentrically,

4.90,2, Eccentrically compresased  mombers acc, 1o
Fige. 16,72 and 1§ are calculatied according to the

In column connections/type III, Fig.12/
Liiere aoould te at leasgt 4 nails, 2 bolis or 2 ringa. -

/541 .

formula p K .
USROS W 08 €T
¢ Fn ( * Wy,,) y,g Shem oy st
‘ﬁ""'“‘- ﬁé- E\L 1 -

Por composite membera with batten plates 1t is neccew
. ssary to check stresses in end’ branches bLetween ba-

.

' to .
tten plates according(géc formula .
___..+(.m, M)g&
Compooits truamsed members/Pig.13/ are calcue
lated according to the formula
s/ for the: whole composite mection

$ Kem 7567

Loy /5574
g F ZF es $ k(,m J
b/ for branches between truss Joints
P M i
e & Ko /56/
Fme ?»Fueﬁh ¢
-wherat
@7 = goefficient of buckling of a branch
. with the buckling lengih l?
X . Jamoller of the two direct ons of-
’ buckling/

P' = the smallest.cocfricient of buchkw
ling from two directions for
the whole member

Wy, w&‘h, Wyn -

moduluil of grosa
gth, net of the solid

‘ section/Pig.12 and 14/
~ - cm

Wx!

‘4.10.j. Humber of - n of connectors bet~
vieen branchen of o conposiue,ccceniricaliy

" gompressed member I celined by the formula:

ful ‘
T'C /5’?/

wharet
tz - ghearing/delaminating fgrce/ acc, Lo
the formula/18/, kG/cm,

1w length of a memdber, cm

T .= load-bearing capacity of a connecto}

t « coeflficient taking into szeccount ;
the additional moment Irom the

shearing force ace, to tha *ozﬂula

_ /5377,
4.31. Dracing

4,71.1. Lateral brocing for diminiehing the
buclling lenglih ol & column or a compressed
flange of & flat structure is caleulated fon
a phearing force according to the formulas

/584

-and members which suppori compresmed flanges
of a few structures/flat/ ¢r columns should
be calculated for compressing forces in
aeparate zonea &ce, Lo the farmula/Fige15/

nN

pe s

P= 55t /59/
wheret.
N « the biggest compressing force
in the flange of & girder or a
column, kG :
‘n « number of columns or flat structu-
res/Fig.15/ -

. - ~

R L TR

‘
i
!
!
3

pfrene

e e G aa R,

AR

T
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Pig.15

[ o

4.11.2. Trusses and braces/for bracing/, the task

of which s to diminish the buckling length of fla-
nges of flat compresced girders, arches and frames,
nay be approximeiely caleulated for forces opera-
ving perpendicularly to these structures, the fore ,
ces reculting from the substitute load g mrxfxx
distriduted in o uniform way along the flange/Pig.16/
according to the formula =
[ . P

- ..N.. ]
9= 0% ! /60/

3
and loading of a Jjoint - according to the formula:

a/ for the case as in Fig.16a/, b//for braces/

Ne

Q= 0.08 T,"” /617

v/ for ike case as in Fig. 16¢/, 4/, e//for irusces/

N

. N-a
Q= 008 T ” 762/

wheres

N = the biggest calculation force in
the coppressed flange of & girder,Kd,

1,= buckling length of the whole flange of
& compressed girder/Flg.16/, em

YAGLA
length o{qﬁytru%s sactlon
a = buckling length of a flangs of a flat,
loag=bearing structure on the distan~

ce beiween braces/Flg.16a/, cm
n - numbder of flat structures iransfering

forces from the fiange buckling to
one trusa or braae, T .

-~

®
t

4,12.2. Strmactural heirht H

l\

o + +
: i 0=ag §f Q=a
k!

[ srieenn]
Pig.16
1=bracing truass vetween girdera,
- 2=girder
3-brace‘

*

4,91,3, Stress checking in ithe compreaged
tlange of & piraer, Checking is wot nece-
ssary for cases when distances beiween
bracings are not longer than 40 4,

4,12, Structural hieipht of eirders,

4,12,1, Structurai heizsht H of I-or hox
beang wilh 8 WeD 0r 8 WALl 0f CloSHing
oarda or plywood should be mcasured bet-

. ween external edges of flanges, For beanms

with parallel flanges or the Iziiom unper

" ghed flange, the height 18 memsured in

the middle of the span and for beamg with
upper ridge flange - in 1/4 of the span,
agsuning H = 1/8 ¢ 1/11 L. -

of truss gire
derg meagured LELween 1iBNEE aXPg 1N Lie
middle of the span, if one does not perform
an exact caleulation of deflections follo-

wing the rules of buillding mechanics, should
be defined in the following ways

a/ for girders with the upper arch flange = |
Ho = /7 2 1/8 1,

b/ for girders with parallel flsnges. or
vent ones = H, = 1/6 = /7L .

¢/ for triangular girdars‘H;‘u 1/5 2 1/7 L,

4,.12.3, Blevation f and structural heirht b
ol the crope-zection oflatwo=- or threc-hiined
arch and of & flat rool ohould not be smalis:
er thant

.a/ forqcentre arch of short boardas on edge |
/Pig. 18/ . i
DRV k> 1/80 L I

b/ for a two-hinge arch of I-section with ;

& latiiced wxxix or full wall/Fig,17 b/

fa1/7T%4/8L b= 1/30 L i
¢/ for three=hinge arches with full ox - ?
latticed sagmented elementa/Fis 17T o/ ‘
“ flat £ = 1/6 2 1/7T L B = 1/15 & 1/25L1

= apiry { = according to building
vegquirements & = 1/15 % 1/30
d/ forqlamella roof/Fig.17c/

£ =1/7% h = 1/100 L §
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wheres .
ng o= number of connectors st the onds of
centrings

-
- T

vt . E
¢ : ] ;na = nuabar of connectors on the length.X
i _1i of & centring

N . T = bearing capacity of one connector,x®:

‘Mi'~‘the biggest moment on the lengih

‘ -l .
o o : : : of & succesaive short board acaor-
- SRR ' ding to tbe dingrem on Pig. 8¢/ fox:
, . : : a stronghtened axis of a ohors
i _ bhoard/, kGem,
. T e : & « distance between the centre of
. N . .gravity of connectors placed at
" a) . : the ond 6f a ghort board and the .
ro . - . place of the bigygest moment, onm

- | b ! .
: o 11 w length of a pucceasive short board,
LCMy ’ .

i
- l y
. i ' i
\Fle17 . _ T
. ) ’ f
4,13, Centringa ) - \ : ) )
: e\ TS e
4.13.1. Messuring of centringe ie checked with regard to
bending Iin thelr plane,tsking into account the axial
compreasing forsce working in them according to 4,10.2, - e
with the fellowing symbolss . ' ) i ' -
o - : . i
F=F = osctlon of all ghort boards,not theed ! K =
fn, the contact, cm” - | )
' €, & '
7 - modulus of net strsngth of ahort boards,l"-ot f ’

W ool
bt}
sheaved. in the contect, om

Lengih of ghort boards ehould not be smaller than the
tenlold jbigseat crocs-pection of a ghort beard and not

gualler than 1,20 n,
4,13.2, Mumber of connectors in centrings of the type shown S e ¢ e e

W Fig, 18 L8 GCTInGd OF THeTIOTHNIE
a/ with connectors st the ends of short boards/Fig.18a/

Mo, e . AT
' W e ' ‘

b/ Ymen connectors aroe placed oﬁzthg:whole length of
a ohors board /Fig. l?b/_ L :
: o,

T s b g T
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TLCITIEEPTONS s

‘.1 hailed connections, For connections 1t 18 nee

¥ 0 use zouud naile according to BN=-70/5028-
sguare twisied naila according to Bl=70/5028-
I diameters from 1/5 to 1/1% of the thinnest of
conneclted elements,

L Mivdemnn thickness of boards and steel ahectas
NA-ed sLrugLurca,

g RS

2,1.2.1, Mindrun thickness & of bonrds should not be
-e Siadler tnan

d=dfsr8d)» 22em

/65/ .

veith the exception ofs
a/web boarde of nailed beams of I-section/Plg.6/
whose thickness should not be smaller than °
o
16mm, :
B/ component Yboards of composite elements connew
cted .with ngila driven Into previously dri-
lled holes, with tbe board thickness not ema-

ller than Gd. With thinner boards the bea-
ring capacity is decreased according to 5.1.7.3.

5,1.2.2. Linimum thickness of steel sheets used in
Jolnts and contacis pnouid not ve smaller than 2mme

hhve, wits the piywood thickness Bma - - the diaw
meier to 4,0mm- and with thicker plywood ~ the diame-
ter up to 4,5mmn, b

5.1.3, Dridling of hofwa for nails, Nails in connectichs
ol hardwood should Le driven in previously drilled holes
for the whole nail length, Drilling of holea for nailh
in goftwood 1is not necessary/p.5.1.7.1,/ The dlameter of
drilled holes should- be L

dy= 095d, /66!

5.1.4, Arranpements of driven nallg. UNaile are driven
GCCOrQLAng Lo one of tne wnrce arrangementss a/rectane
cuiar/Fig.19a/, b/utaggered/Fig.19b§, ¢/ at the angle
to the direction of the grain/Fig.19c/

In the arrangemcnt of nalls there are rows and series,
Series run along the direction of the grain, rows
across or &t the angle to the direction of the graln,
Distance 5 from the beard or the plank front in the
three arrangements, for tensioned elements ghould not

be smaller than 154, and for compressed clements =

not omaller then 10d, Distance between naild centires

in series §, dependa on ‘he ratio of the thinnest ele-
mnet thickness io the neil diameter and 1s defined by
the digram in Pig, 20, For nails driven into previously
drilled wholes distances 5, may be diminished fo 104.
Digtance S_ of the first nall geries to the unloaded adge
of an elemént should not be smaller than 4d. Distance 33
between series of naila in the rectangular arrangement
end ot the angle/with the angle® D 4sY should noi be
smaller than 44/Filg. 19n,¢/ and 4if the etaggersd arran-
gement and at the angle/with the angle X <U8% / = not
saller than 34/Pig.19bv.¢/.

In cornnecting at thoe angle 1t ila necessary to kesp

mininum distances beiween nails along and across the

irection of the grain of connected alemoents/Fig. 21/

5.1.2.3. Nails in connectiong timher - plywood should f/f

1
7w b a4 g
;
i

'?:!9«46
St ‘
\ I I
21
Hi) -
i
=
n
5
5 i
H
4]
§ & i 8 5 10ofd
=i
Pige2e - <7

Distance bvelween nalls in one series S5, {ine
cluding cseebly nailo shouid not be 1o%ger
than 404 and 5, not longer than 204. Only
in conitinuous vroof purlins asgendly nails
can be placed at the distance up to 50cm,

T 5.7,5, Nail.driving.

) in goneral nails should be ériven on both

sides of an element, oo that their endso -
do not stick out. When the nail end pvo‘co$5
beyond the surface of an eleiment, oue
should take into account weakening of the
gection {n this place 1,54 and clench

the nail ends/Fig.22/ along the direction
of the grain,

e s i An g ARt mien s £ 5 iwmima + aes s = memmsiasmimsiiee - m e s me e
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Prp. 22

Ieils can be driven in on both asides of & compow
site element along one axis providing that their

ends will overlap not more than 1/3 o$ the thick-

ness ¢f & component part of a composite element

/Piz.23a/, Flg. 23c shows examples of rulti-shéar
neile for connectiing only timber elements, Flg.24
- in gonnections[coﬁntacta/.timber = gteel sheeb.

|
i
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I~clete ,

PH.73/3-03150

; sqallar than 2 pieces. L

1

[P NP S

-

N ‘.;U }
_ e
InEh
#ahh_ zﬂa&?h‘ﬂﬂgﬁ
RS e
Fig.24

5.3.6. The grellect rusher of nails fn n
CONNECEION, 45 # DIECEH, wBILE BLOL.G L&
riven in  ae more then two series and in
ne more than two rowas in every connecfed

“‘element/Fig.25/ In comnectlons Dbetween
- ~gecondary elements eg. cross-braces ez poless

in ehorings and acalfolds 1tV is possidble to
use & smaller number of nails but not

i

- |
T
8

Pig.25
5.%1.7. Logad=bearing copacify of nails

5,1.7.1, locd~bearing ‘capacity of & =ail in
single eheal, Force L/7£G/ which 1m salely i
irangierred, in a solfiwood connéction, vy a
gingle shear of a round naell i1s calculated
according the given formulac or according
Table 243 °

a/ for nails driven in directly

g5d .
Te e d m; 767/ -
b/ for nails driven into the previously drilled
holes: e
in softwood - T1 = 1,257 /68/:
in hardwood =~ T2 = 1,507 /69/
.whera:

d ~ nail diameter,cm
f = corrector coeflflecient, the value of
which ia:
w in I-beams or arches Wwith a full web
of crossing boards - § = 0,8
= in Imerdxcontiacis between Loards,
planke or halves with round timber
[feg. in ehorings = Fig.26a/

"J"on.r
« in conneciions between elesments”
" eontacting with curving surfoces

1 J = 097'

eg. round timber, halves 0ct. /g, 260/ }
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- in voariing elements for reinforced concrete such ‘ ; ‘ . . - . .
iy ekles, pressure boards ect., taking lateral ggg 32;3 EgtLﬁ2k§n§§t2n§°2£i§°§§;f§3
- 3 ] evat - - . hd .
EELy ”t?‘ conerese “25$ 0 d =8 , ¢tion, 1f the nmail drivimg depth 5
in all other cages = J= 1, gmalier than 64 for nails in single ;
\ ghear and 4d for nailp in nulti chear,
) ' 5,1.7.2. Load~benring cargoliiy of
' o MALLIG AIriven inLo AIiiifq NOALCH Wik
the diaheier Py 19 calcu~
1atcd\accordf%é>hwgr?g}ﬁulaefés and
69/ when the thickneasas of an elemont
. b) Gd , For thinner elements the .
e ’ ) nail loadqyearing capacity decresccs
T 4 e : ' : ésr'—g
. . o T LA
Y J : : .
/-' § w\\' ) . ' 5.1.7.4 ., Loed-benring canacity of
Lo 3 - - YE110 A7 CONLACLLONS  bin Gi=nulrL |
. S i Gheeu/rig.247 wibh holeo/drilled
sinulianeously/ i cslculated for
ginglie chear according the £ lag
/637 erd /69/ if the INIEXXE ST
Fig.26 [T SARSE I IR DHESSR SIS SR ETA S IN S
X s . g il aachorage length 8 is nut
Table P4, Load-hearins canacity T of naile driven into the na 1 25 ng 1 nuw
DiTe WOGG RANG SPLUCE Wood Girechbly OF INLO pPreviougly sma%%ei uga?itﬁd{wéthgag a nail paine/
drilited noieg Jsingie shears #hile delining load-bearing capd-
. city in conneciions wilth plywood

tatten platea, it is necescary {o

gown timber | Driving ' check tha%reasurc walls of the holes
with t?ic%- dept? 8 Bearing capacity for weils in plywood according the
negs of & mm at o formula
gize of nails Teant leant ] kG _ . Jde -
/withggt _ . T el [73/
a na :
L point/ ’ where'de - gtandard strcoa of pressu=
‘ dre in plywood,kG/ci™ |
In tensioned contacts with the nwaber
driven nails :nce.to drivon nails : of naile in a oeries 10 ¢ 20 , thelv
Mg,23 number chould be incréaoved by 10.4;
with Ltho nwabor of nnills bipger Lhan
‘ . , . 20 by 205,
- ' . . w brtel . directly into dri-
dire into gé” ?;1 11ed how 5.1.8. Length of nailg, Woile caleu=
cily | dri- 1 |ohae leg ) Tating the lcugll ol nails one should
. 118d] yoil ar C ‘ take into account the required nail
holes Br . driving depth edding 1,0mm for eveory
geanr between connected elements and
1,54 for a nail peint/Fig.22/.
. £.1.9, Permissible radius of curvae.
6 > 2. 2
%98 i $6 ) : gg gg gé 5295 2;05 gg;S .oiure ©i @LlEmenis in nali connecilong,
P ., + ~
3'9 £ 88 2% 2% 33 gg §3'5 33’5 1~ VWhile connecting curved elements with
2’8 ; ?OO ’35 55 28 32 %Z : 90 naila, the radiun of these elenents
40 % 110 25 26 48 33 7% 30 should be r) 3006 /b = thickness of
'S ¥ 125 53 . 5% B2 %% 87,5 189 the thickest element/,
o x 150 2 60 0 10 12 '
- 2:5 - 120 . zg %5 66 24 ﬂ2§°5 5\453 5.§:§0. Calcul??ion of thf net cronge
£'h % 175 50 35 72 48 140 175 gecilon, Jn Lensioned eleaents iu
790 % 200 ' &0 5 a4 56 380 .- 205 nail connectiona, the section is di-
770 o é25 £0 45 &a 55 180 225 ° e minished by holez for naills with
g6 % 559 g 55 96 t4 259 578 the diamoter Tbigger than 4, 5mmy
9'0 ¥ 275 90 55 108 72 566 332 = with the rectangulsr arrangement
9.0 3 300 30 35 108 75 566 330 or at an angle &ll holes ore in
’ ] one Iow
= with the otaggered arrangement all
. i holes are in two rows
5.1,7.2. Te influence of nail driving depth o on the hail beow while dridving naila into drilled
[T . Load-vearing capaclly of a nall neccording . holeo we take into account the section
il forruiae/67 & 69/ con be noted, when the nail driving weakening for every diameter of driven
depih o/without a nail point/ in the last connected element nails, ' '

i1 for nails in single shear = 12d, for nalls in malid
shear - 8d, With the nail driving length s_ shorter than the
one mentioned above/Fig.23v/, ¢f, &/ the nfil bvearing capas
city decreases in relation to the basic ongs

o/ for nails in single shear = T'“]B]ft S [T70/

b/ for nails iﬁ multl shear = T« T3 V4
where T = ©,Ty or T, = according to the formulae /67 3 69/,

e e s R+ e
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“,1,11,Pelied out nails, Load-hearj_.rng capacity of nails) 5,2, Dolt and neraw connections
'2/‘,;’\}/) wnile puiled out, is oalcu-lut.eci aAccord:Lns to the - ,2.9. Bolts should be made of conl
: ‘ . . . rolled ateal ace. to PH-75/1-93200.00.

formulaes . .. ' “pnp Loll dlameter should be 10 & 24 mm

‘ {d . and correspond Wihthe assortaents of
« for dry hardwoodfup %o 200/ = T » 15dlm .. 7 ptendard nuts oce. to 2.4.1.2 ond
- for wet hardwood/above 204/ = T = & din ) ' tablo 25.

e . ‘ 2.2.2. Serews should be applied cec. t¢
. . w4, 11 Phe omallest permissiblo dia=-
' mater of screws used in conneclions

S - betwaen elements with the thickness up
~wheres ' . , %o 8em is 10mm and with thicker elo-
. 1 - nail working length according to Fig.27/em/ -  ments = 12 mme .

should not be emaller than iwofoid thickness ™
of & nailed slement/ without a nail point « 1,54/ : . .
.- & - nail dlameter, cm; for dlamoters exceeding O, 5cm Lo . Lo
’ d ghould be 4 ».0,5%cm ! . i
Load Loaring capucity of pulled out nails is taken into : !
account oniyt

- in boardinge/Fig.27a,0/ and irjolemente of rafter fra- o ;
ming/batiens, rafters, purlins sot. . ‘ . * o . o o
= in comnsetions of -structural elements, in which naile oy gg‘ Dol e el es
: i p : : 4 - el T o
work for bending and pul}ing/hg..”.’i’b/ o PP - S R N
’ ot wry o b wy o) o i
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Ioad bYearing capacity should not be %aken into mocount ®
with pulling out nalle, driven prayisusiyx into pro- . -
viously drililed holea or into the face of an element And
¢

cidn case when dynamio loads are likely to ocoour. o

- 3 I
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T i b
FL0. 2 Ayranrenente of bolts ond serews. Bolts and Yerabla 26, Dhelmm coefficients.}{a with
arrangec szxarydingxioxkixs in two T B I 0° and coofficlante 4
o3 perpendicular s in Fig.ita/ and - ) = 0 &n
3 in Fig.19b/. Distance .8 bet en ) e BTTC o Seron
B re of the Tirst bolt and the facw f Typo of Element’ Sonfeciionn
ir eiement should bos £ : S g
2/ in tensioned elomenta 83 T4 <L eennoction
a

v/ in compresaed olomentssS & 44 ) : : Kaw A
Cpazces between bolte in se g S Tde Disvasgs between L kG

the first series of bolts and and The unloaded g¢nd of an
element S, 3d. N : o
Digtance © “hbetween both in tho perpendisular sehems and . |  Asywstrlcal { thinner 55 21
she staggeresd one S 3,5d. . S :

2 gardo mcrews,dg ances between sories sheuld be g

termined in such a way so as to maeke it poesibla to - )

ghten up nuts with wish a sponner. |,.___ n;:j?’
5.2.5, Thumber of bracine gersws in- contacts. Ia Cengio- <6
red gqoniacis with timder piaich at Zeast 204 of boits %y i
ahould be replaced with scrows of the same diameter 4 Symmqﬂi 1 cantral 50 240

while in contacts with ateel ptates - at least 50%. In
cases.cach side of & contact/tensioned/ should have
@t least thres screws/2 at nut ende and one at the e
contact/. A threaded part of a smcrew should not be le R % =] end 170 3235
into timber. . . Y ,

O each sids of compredsyd contact ovne should plac. ' l—u L -
at least 2 serews. . : -r ;] J l

L]
2
p
o

e+ {L )

N
[as)

5.2.4. lhamber of holts in tensioned contacte.on esch BEw
Ge shouLd 06 &0 Leasy 2 1in Beried &nd two in rows/Fig- 23u/.

5,.2.6,Tusber of bolis in loints of truss girdera should

ve atv leadt 2 including at least | bracing acrew. Bolby

should be placed symmeirically to the axis of a memben
! .

5,2.7. £teel washers Vo be placed under & screw head
wné nuss &cc. 0 Lable 25 should be used In timber cow
nnections without steel cover plates.

5.2.8, Bolt and screw connections can be applied in séeu=
ctures, Al mEAabures are vaxen 1o protect these etructuses
egainst too bip deformstion/structural flexion and pls -
per fitting of bolte.in timber holes - p. 5.2.10.

.

5,2,9, Bracine serews should have washers under heady =._

<4

BCG. L0 Lurbd/m=0e0f0. Dimenalons of washoers are to ka
found in Table 25. ’

5.2.10. Seeting of bolts and screws in connactions
snoula oe in' holds with Uhe diamelex oi about O, 97
oF the bolt or gcrew diemeter.

5.2.11. Lozd bearding capaeciiy of a bolt or a acrew .

singie ehezar, BoLT or Borew connecilons may be in o . .

ainglé or muitl shasw. Poree T/kG/ carried by one helk : . . o
shear in a hardwood caamaction, with the $orce opetaw . ' o ”»

ting along the grain, i3 -sloulated sccerdimz to He T - ’ .
following formulae, apluwming the lesst of tho oblapmad

valuest ‘ ' /, /

a/ as reparda pressure~ Ta K’i o dm é ,
b/ a8 regards bending T“’Aef&& i \ 1YL

vheres ., ™

K ~ dosign sleeaxth at prgosure in the

atk hole of aw e%cmont ﬁm. to Teble 26, &Glﬁme

d = bolt dicemveles, tm : .

a, = thickness of & timber alamen‘c/m eaymmeteical

‘ comnectisng « Shinnsr element 2 :

A = coefficigry/aee, to Table 26/, kbfen®.

m = gorrecior gpulfiolent aso. to Fetle . ! L .
Valuss T/for m s 1/ ars ghatem in Table 27 i

-
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1

Intle 27, Design load bearing capacities of steel bolts and scrows in single shear/%0/ in syﬁmctricél
cnd 1./ ond asymmetrical T,

-*

connectiona

b

" .design thickneas of elaments,
oLt alues - * ) g
clameters v
19 22 25 29 32 35 3B 42 45 50 57; 60 63 70 76 79 B9 100 120 140 sk
t nere
. 133 154 175 203 224 245 266 294 315 325 3251 .
8 Ven ;
10 Tc 95 110 125 145 160 175 190 210 225 240 240. .
. . L) ]
T, 104 121 147 159 175 192 204 200 210 210 210 '
T 160 185 210 244 268 294 319 353 378 420 468 468 468 o
r2 T, §14 132 150 174 192 210 228 252 270 300 342 345,345
T, 125 145 165 191 211 231 251 277 297 302 302 302 302
. T, 186 216 245 284 314 343 372 411 440 490 538 588 617 637 637 N
1 :
- T, 133 154 175 203 224 245 266294 315 350 400 420 440 470 470
T 146 169 .193 223 247 270 293 324 347 386 411 411 411 411 411 °
‘6 T, | 213 246 280 325 358 392 425 47O 504 560 638 672 705 784 832 832 832
R T, ' 352 176 200 232 256 280 304 336 360 400 456 480 504 560 607 614 614
T, 167 193 220 255 281 308 334 369 396 440 502 527 53T 537 537 537 537
5 Ta | 239 277 315 366 403 440 479 530 567 630 T18 756 794 862 957 995 1050 1050
VTc 171 198 225 261 288 315 342 378 403/450_513 540 567 630 684 T10 780 780
T, 188 218 248 287 317 347 376 416 445 495 565 595 625 680 680 680 680 680
20 o, 266 308 350 406 448 490 532 588 670.700 798 840 B82 980 1060 1100 1245 1300 1300
3 T, 190 220 250 290 320 350, 380 420 450 500 570 600 630 700 760 790 890 960 $60
\ !
T, 209 242 275 320 352 386 418 465 496 S51 628 660 694 772 837 B840 B840 840 840
22 T, 292 338.385 44T 493 539 585 647 693 770 877 923 970 1080 1170.1215 1370 1540 1575151
T, 1209 242 275 319 352 385 418 462 495 550 627 660 693 770 836 870 980 1100 1160 I
ko 230 266 302 351 387 423 460 508 .545 606 630 726 763 846 920 957 1000 1000 1000 |00
24 ol 319 369 420 487 537 588 638 705 756 840 957 1020 1060 117512351320 |430. 168018701820
T 150 280 B0 3P5- 42D HEL F6f HEY G0k 660 IFL FI0 FHO 2B 000 jeN O AFO 1210 21010¢
T 229 464 300 3ug Ik 20 454 Tovw §wo folgdy a0 ?»ss" $eo 942 943 1030 1O 3901380

sy e et i m e =

e w s e
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S omaila tong heardipgs carscity of screwsat tensioning
¢/ is cslculated accoraing to the formula _

2
T= mm“d; d /18/

4. = dlaemeter of the core of the threaded
part, cm ‘ .

Kr - tensiond strengih of screwa ace. to
PN-T6/B+03200, kG/cn

5.2,13, Load bearing capacity of bolts with the force
woiping perpendicularly to the grain, force T, kG,
trensfered salely by 8 single shear of & bolt or a
serew la calculated according to the formulae /76/
and /77/ with the ceefficient 0,7.

With the force working at an scute angle to the
direction of the grain the value of the corrector co-
erficient is determined on the basie of linesr inter-
polaetion. ‘ '

5.2.14. Lload benring capacity of bolts or serews in
connections timber = steel sheet is defined ace. to
the Tormula /767 or /777 with the coeffieient 1,25.
In connections tinber - plywood with bolt connectiors
one should check the pressure in the plywood hole
for bolts acc. to the formula

- fT9

T U,BJdkcm

where % = thickness of plywood, cm
4 -~ diameter of a bolt or a screw, cm
Kc— &cc. to Table 12

5.2.15. Caleulation of net eross-section. In bolt co-
nnections one should take into asccount the section
weakening for o rectangulesr arrangement . with all
holes in one row and for a staggered asrrangement with
all holes in two rows, if distance between them

does not exceed 20 c¢m or with holes in one row when
distance between nelghbouring rows exceeds 20 em,

5.3 fonngehions with timber screwsg

5.3, 1. Tvpes of perews, In timber structures one should

uses
8/ scriows for spanner - sguare head or-hexegon head
screws acc. to PN-T2/M~B2501 and PN-~T2/L=82502"
/Fig, 284/,

b/ screws for & serew-driver - acc, Yo PN-T2/4-82503,

PN-82503, PR~T72/1-82504, PN-T2/L~82505 and
PN-T2/K~8209/Fig. 28¢/ :
Winimum diameter of s¢rews should be 4 mm.

Se3.2. Fixing of timber screws. Screws should be seaw

ted in drilled holes with the diameter of about 2 mm
smaller than the screw diameter d. Reaming should be

done on the length of about 0,80 1 of a screw/Fig.28 a,b/.

~

Mt S

a) Y , :

0

L. -
) |
.
b ‘g =
7
&

w5,
s )
4@&« N

-5

s

b

&.%,3,  Timbey serews working for bending

and _prensure.

Connections with timber screws are nade as
single shear. To determine logad bearing capQ-
city of screwe in single shear with the for-
ce working along the grain the smoaller velu€
(kQ{ from the formulae is assumed!

N T= SOGJ am : . 780/

8l

T=210d%m

wheraei
ay - thickness of & board or plyw-

wood Tastencd tp & thicker sla-

ment/Fig. 280/, cam

d « serew diameter, cn

In timber connectdons with matal cover gla-
tes load bearing capacity is defined 7
the formula:

T= 125 210d%m

/82

For serews with the diameter 4% 1U mm, with
the force working perpendicular{y to the .
direction of the grain, while defining lo=-
ad beardng capecity one should use, addi-
tionally, the coefficient 0,7. With the o=
rce  working at an acute angle to the di-
rection of the grein, intermediate values

of coefficients are determined sccording

ta llnear interpolation.

Ioad besring capacity of screws, defined
asecording to the Tormulae /80/ and /81/ re-
fers to the basic depth of screwing in
8 = 8d. With the screwing depth Hy g s <84
load bearing capacity of a screw dimifiishes
in relation to the basic one and is calcu~
lated according to the formula

s,
T}*T‘gf;- /83/

The work of screws screwed in less deeply
than 44 and of screws seated along the
grain is not taken into account. With secre-
wing depth excecding 84, calculations

take into account only s = 8d.

5.%,4: Arrangements of screws.Serews should
be arranged as nalls, with minimum epacing: -

= for timber elements and plywood
§ =8 5 104 \
Saﬂ 33:; 3¢

= for metal plates
S = 81:> 54
8,% 83;> 2,54

Besides, with serews for a spanner, spacing f
should be such so as to facilitate screwing
home with a spanner.

i )

5.3.5, Minimum number of screws in a conne-
ction. In screwed connecctions the minimum
number of screws should be 4, - for acrews
with the diameter 4 L!0 mm and 2 ~ for
screws with the diameter d™ 10 mm,
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5.3.6._cnloulation of net cropn-pection see, té;ﬁLg&Li{
T ad ing fap-

5,3. 7.1, Arrangement of ggggwg.ZScrews are arranged ia. -
the rectangular and eteggered arrsngement/Fig.196,v/

with spacing: . ) )
S = 8104, S5; » 8,50

: 2 8d _benri capac [+ wa gt polling.

Pulling lead bearing capacity T /%G/ of a borew placed
aeross the grain is caleulated Hecording to the formu=
la - . .

where: 8 - acrewing degth of the threaded part of
8 & screw in the element with the thicke
neas ay/Fig.28s,v/, cu .

In calculations of load bearing.capacity of pulled

acrews values o, &ro adopted within the range 44 &8 5;7d.
‘The load bearinf capacity of screws placed along & -

tha grain is not taken into aceount. .

5.4, Connections with smooth 8plit rings. .
5,5i1e Appiication of rings . Smooth split rings can da.
applied wheni . : _

&/ connected elements are of timber of at lesmat
class 11l :

+

0

b/ connections will be provided in a mechanizad
way in a sgpeclally adapted factory, both as:
regards equipment and the.staff training.
In connections of the same atructure one should
apply rings with the ecame diameter and width.
In tensioned elements each side of a contact
should heve at lesst two beats of rings/Fig.29b/

LY
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A2, Soooth split rihgg should be made of flat
according to-Pa~67/H~92323 of ordinery coal

steel. A slgt in o ring should be 0,14 /Fig,30e,d/,
/4, ~ inside dismeter of a ring/. ‘

Fuhe 3 Moy of plocing a rine in econnections. A ring
snoula be et inte cach of the connccted elenents
te a depsth equal to a half of & ring width. A ping
slot should be on the diameier perpendicular to

the direction  of the force/Fig.3i/

Sedvds Arrangenents of ringa. Distence of the ring
centre from the face of a connected board or
plan'y should bes,

8‘23 1,54, = in tensloned elements

Si2%

A
Disvunce ring centres should be 8, 224 /Fig.29 and
Tavie 2o/. E 2224

= ipn compressed elements

'5.4,5, loed besring cepacity of ringa/k6/ is defined

asccording to the formula R
T= Tummp /85/
whére: C

= lcad bearing ¢gpacity of a ring
R acc., ta Table.28, k¢

. m_ = corrector geefficient depending on
P the number of rings in one scries
in the diirection of the force:
with 1 or 2 rings - m, = 1,0,
with 3 rings - mg = 0,85,

5.4.6, Compregsing SEreVS Blemente connected with
Tings snould be pressed to each other with boltse

/with washera/placed in the axis of each ring.

S.4.7, Asaoriments of smooth rings,5cve 3 and washers

"ee of ﬁhe

acc. to Table 28,

A.8. loading bi_ggggwring ie defingd through dividing "
the total/transferred by the connection/ force:
a/ in a connection without plates = by the full

nupber of rings/Fig.2%s/

b/ in a connection with plates - by the number
of rings on one side of the connection
SFiE.29%/,

5.4.9. Calculstion of the net crogs-section should be

performed taking into eccount the weakenings caused by

indentations for rings and a hole for a »uik% dracing
: aces. to the formulaa: -
for central elements

Fo=Fo-bltot2d)=(c-b)dge sabs
e e PO '
b/ for end elements
_ 5 o Bd. '
F = Fbrwi(da'%Zd') (a g)dsr /81/
whera:
Ay = dismeter of compressing SCveM, cp
F,, Fy. = Rieidx net and gross section,‘cm2

& = thickness of & ring, cn

g <i0¢1“g)m weakening of the section ace.to

table 28, -
b -~ width of a rihg, ol _
a = thickness of the end element, ca

c = thickness of the central elemesibt, cm

5.4,10. Smallent dimenaions of the sections
of connected timber membersg

a/ width of the member B should exceed the
inglde dipmeter of the ring do at least
by 4 em

y By d, +4em

b/ thickness of the central elewent ¢ should
not be smaller than D + 3 and not smalley -
than 6 ¢m

The smallest dimensions of the sectios
of timber members = acc. to 28
B A

5,4,11, Thickness of inserts sand plates,

in ring connections inserts should have the
same thickness as connecied elements and
plates |~ &t leaat 0,75 of thie thickness,

5:5. Téothéd ring connections

So§n1.;§rrnng§ment of toothed rings.

Distanée S, of the ring centre from the fa=
éonnecteri element should not be
amaller than 1,5do ond distance between
ring centres S, ="not emaller than 2d s
Toothed rings should be let into efeh of
the twg¢ connected elements to a depth
gqual i¢ a half of the ring height t.

5.5.2. Bracing sEWH o Elements conpected |
with rings should be pressed to each other
with 4CFeWS placed in the axis of each

Ting.
5.5,3.!1oad besring capacity of ringg.

Toothe¢ ringe transfer the force in conne-
ctions  throuh pressure. load bearing capaci-
ty Tot jd8 defined on the baais of strength
test of test connections, In the caleculaticn
of connections lead bearing capucit{ of

of a ring T 1s defined by the formula

T-:.Tdm : /88_/

'XK Table 29 shows the nasortment and load

bearing capacity Txof toothed rings .
Geka/Fig.32/.

5.5,4, Application of rings. In contacts
of tensioned elewments, on each side of a
contact at least two beams of rings sho=
uld be applied. The number of rings in N
one series should not exceed 6. Rings

can be applied in one or two series, in
the rectangular grrangement acc., to
Fig.33. For toothed rings Geka distance
between the firet row and the face of an

-element and between rows - acc, L0 table

29 cols 12, Distance between series 5325
4.+ % . Distance between the first oe-
ries and the unloaded end S;; % + 2 cm

wheras .
d « inside diamcter of the ring.
/Table 29 col.2/

t - ring height/Table 29 col.3/ -

b,a ~ width, thickness of & plank
s /Table 29 ¢cl.10 and 11/
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ues ’f;{ for the g¢alevlation of load bearing copecity of Bmooth split rings

b7

cple A8, Apedlixany yol

clements of pipe or spruce timber, compressed or tenaloned/Fig. 29 and 3
N . .

“AncILIiary values Ty 17 1 :

- ineg | wead ,'bolt ' woehers ?,,___ olatancds - '

) ki . thieke ke=1  gya."Gouas, r6< | the in ela= in ongle of inclination X% | in tea-
disme- neas | alng .. g und, | dipe ments - glo~
ter 4 § ] 8TCR tor len-| thick a0 elo= ned

E - o NI “th neas of ten com~ me~ 2lgm
r:i:~ ‘ . A & © | pla=| silo< pre~ |nte ments .

', wid%h b ‘ ' o{dz nke ned | ssed ten- can ’

| B 87 | s. |s sio=~ not.,

; “ thick~ ] ! ned . -0 o B o ex-

| neas or | 0° [25° [4o9 [60° | 90 ceed

i . o com= : : '

i pra=

co aged
‘ ® L

cu mm cm2 e | Rl mm cm em |em cm - kG
R 3 4 | 5] s 7 s |9 o 1 12] 1314 (15 |16 17
1 80/2,0 3,0 11 12 150/6 |58/6 14,8 {15 10 20 2000 180011350 1000 ] 800 1500
2 12/2,5 |3,0 16 | 16 {5076 |ss/6 |16/6 (18 - [12 24 | 3000(26802100/1500] 1200 1850
304/2,5 13,0 18 16 [60/6 |6a/6 |18/6 |21 14 28 | 350031002450 |1750] 1350 2300
4 h6/3,0 13,5 25 |16 |60/6 |68/6 |2046 |24 |16 32 | 4500[4000(3100|2250] 1800 gzgg
. 20/8 ¢ - 480014300 335012350} 1950
5 18/3,5 (4,0 33 | 16 |60/6 1 68/6° l22/7 |27 18" 36 | 580075200} 40007 290G] 2300 3550
22/8 62501 5620] 4350 31OOA 2500 3950
1/} Intermediate values fo should be defined on the basis of 1ineﬁr interpolation
Table 29, Ancillary values Ty for the galculation of load bearing ‘cepacity of toothed rings Gekn,
with two-sided or one-sided tgeth/Fig.32 and 33/ ) :
Simensiows "”f‘ Vf“‘}"/-’ 3 9 e smghiest 5} VM Ani;uc;rj 'vq,A;a;p T AE ‘-\J' ~ 0
X \ E ?"mcns}mws :§3 - .
: o 15 b fiE e |
RN Sy |BEE T Angle. & dctrcen e directib.
kS d \ p>"] de T Ut')ﬁ E §d§ E*-\ Hika " &__ "‘Si Of- 710!‘&1.0 q_nO_L \LJ-'\C, 0[,{«5{\9“
o [l ’ EERE LIS A R A r gl e gra. '
9 S |3 3§ 1 &{‘ ® e o oL 3¢ ‘
F i< it k-)r‘ 5 X Yy g Gros 3§ .
3 e ] i LS Y d ben |8 §» n ol
SO NETEE TR lgf lay [osehenlagy 0 - 500 | oo - cor €9 - 90°
i . N, <% v
SIS E AN ol B i S A T e e B -2,
et L | oo '::;- (.n\!' Mipn Limive 1o [ ¢ 40{1; "gu.'q S & [Torl ! Koy Sor b 1,{0,,_2'];‘0,!1 ’.‘:Tavf:.)
4 lal3 i 1 s 6 |28 {9 |w |41 {4 jtg |t iy 116 a3 18 (e |ao | adq
so a3 13 g LB 14n 188/C g'o/r, %‘a’/c /e 9/t 42, Hlovo 210 oo (950 |20 [L90 |90 [Jyo (GO
f§ sy |2 192 136 |46 (6806 16ope pav 6 i sl 1y |14¥0 (130 1110011338 INT | B0 [n¥o |leso | ¥50
q“&gfjg" 1}— 3 13 6 L0 8972 ?Oj? /;. '.'/‘” 13 12100 (830 (100 |doaw [RF [5W0 {200 |50 [B3ho

1438 1 ‘

33T i
<

¥ : ;

23 ‘ . ?

3% | i
KPP . < b J
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8,7, Caleulation of the net eroasw-section, 5.0, Block connections.
into account the wenkening by rings om
5:64 1. Shape of blocks. Blocks with shae=

for a Lracing bolt, is performed sce, to
iae /85/ and /871/. The weakening by . pes wa in rig. 34 snd 3% should elosely
a ~ acc. to Table 29 col.b Tit to their socketa, in connected els-

o ments. When the connection Le in danger

L. The smaeliest dimensionn of the crogs-section ) of beconming leass tight as a result of

the rmembers connected with pings Geka = ace., to timber drying, it is advisidle to apply

able 29 col. 10 and 114 wedpge-shaped bDlocks instead of separate
blocks/Fig. 34b/

5.6,2, Dimensions of rains and blocks,

Depth of & gain ¢ should not exceed 1/5
of the section height h of a connected
element/Fig. 348/, The sazallest gain
depth = 2 ecm for elements of hariwzzd sawn
timber and 3 cm = for elements of round
" %Yimber. Lengih a of & block should be
“equal or bigger than the fivefold depth
of & gein/Fig.34/ thet 1s a3y Se

Ty pet )
bud— bR iR |
.| e '
hrd+s ' . i
Y , : -
*ZEB:3 i SIS
840 1115 ' - !
\ o ~o i
&
: Flg.34
.’:; r . ’
5.6.3. Axinl distances e of bliogkg should-be 55625 Bracing bolts, sre calculated for
within the limit Q‘Q‘é_e_< I8e e ' & tensioning force S according to the Torzulald:
5.6.4, load bearing ensacity of blocks.Blocks ’ : Q " o :
should be caiculated for & shearing force/de- BJ'ﬁ?ﬁ:?f??relgfegtsbi? contact with each
laminating/, the value of which on the length %a . 1 ge -
of 1 cm on the wholc beam width is defined A $x A /927
acc. to the formula/18/. Load bearing capecity : v}
T/ku{ is calculated according to the formulae b/ for beam elements which are not in cone
a/ for pressure ih the direction of the bea?B , tact with esch other/Fig. 34¢/ -
o axls  Tecbim: 9 ' .
b/ for shearing of a block . . _ L $= I{QiQQ /93/
T= abK'm 9 *
£ whera!
¢/ Tor shearihg between between neighbouring Cy distance in clearance between
blocks , ! connected elements/Fig.34e/;
. T SbK?ﬁ . so1s .. . othor symbols ace. to 564,
: N . / 5,6.6, Aouilateral oblique blocks.In the
wheret - ‘ calculetion of load bearing capacity of
¢ -~ depth of & gein, ca ¢ equilateral oblique blocks, in the formula
b = width of connected elements 791/, length of ihe shear surface should
X - standard strength at pressure 2 be assumed acec. to Fig. 35,
corresponding to K, or xd' ¥G/on Sed. Connecticons with steel plates with
m = correcior coelficient acce to 3,11, : rivs ‘

a = length of & block :
SeTel. Application. Connections/Joints/

Kérm standard strenth ot shearing along . wWith steel plates/with ribs/ are applied
the grain oy perpendicularly to the in contacts bLeiween tensioned elements
direction of the grain/e.g. wedges/ /Pig. 36/,
for oak, plne or apruce acc. o the . .

formula /6/, kG/cm
8 « distance in the clearaence bhetween

blocks, cm
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wheret n = correcior
on the number

. ) ) _ B '« with 1 or 2

coefficlient dependirg
of rivss

ribe n = 1,0

g - . = with 3 ribas = 0,9
-ty ) .- '« with 4 ribs n = oéa
: i b }3 i ' other symbols acg, 10 5.0.4
| i S ﬂai i i )
by . v o 5.7.64 Bracing SCrenSare caleslated for
; IV tengloning for the force § ace. to the
i AR formula £
’ T . +
. L : ‘. ‘ ' o §= ]]E;__lm 797/
Pig.35 : - e .
@
; - N N ) wheoxai
T « load bearing capacity of
. S a rib, ,
T e ¥ e ¢ = thickness of a rib, cn
-——_hjg-m T TR ] e ‘ ‘
D ! ' Y = thickness of a plate, cm
G, ! . B
fo ﬁi'“¢i1‘ o ! e = distance between rib centres and
}MTT&;?;?.‘;;? T;;‘};,.;‘_fﬁ;,;—m_ﬂﬂ @ ] ; . ‘ . dteslCrew centres_/Fig.j(S/, cnl _ ! .
L i e, ! =l ' to . . !
O TR e S T NP O o .. BeTeT. Calculation of the net eross-section
2 l it l ; . ;
i R i The netf cross-section of the connected elgw
o . Lo o menta working for tensioning is caleulated
: with regerd to the scction weakening by the
_ indentgtion for ribve/Fig. 36/ _
Plg.36 - .
' : | Fn=(h‘~20) /987 .
5. 7.2, Construction. Steel plates awre composed af two’ | _ -
flat steel bars pleced on each side of contacting 5.8, Toothed connections.
elements, symmetrically to the contact surface. Plates
are connected with flat steel ribs with rivets or wel- 5.8,1, Frontal Faing

ding. Ribs are fanim let inte grooves cul in connected
elements. The smalleet thickness of a plate is 6 mm, Yidth of toothed connected elewentg

should not be smaller than 5 ¢

755

elede Load.D BL.SaPACALYL 8 tege The joiat net "In case when a serew 1s to be let through
section 2F, of piates should be ) . an element, its width should not bve smg‘lar
ZF ii /987 then 8 em/Fig.37/ and not saaller thon 64
Ke 1 /4 - screw diameter/.
wheras /Lmnuxa$>0w/ ‘ . "5.842, Dimensions of rains should be:
N - design tensioning force 4in a connection G a/ depth r: .
in intermediate gains = p £ 0,25 h

Krm strength of steel atztenaieninu acé. Lo
PR-76/B~03200, %G/¢m .

platea with ribs should be caloulew '

T transferred by cach ribe :

in suppert gains wr & 0,3k
The connection of :

ted for the force but not less than 2 cw = in elemenis of’

- pectangular section and not less than J cm =

"in elements of round timber; ‘difference

. the gain height in a double gain Ty ooy
should exceed or be equal to 2om;

b/ length of the shesring surfsce akeuldmgpi
be smaller than 1,5h or 1,5.4/4 “\round
timber dlanmeter/ and not smaller than

and arreangement of riba. ’

rib should be within the limit

5.7:4. Dimensions

a/ thickness of &

St

B RTPSE S )

b/ width of & rib. b, ‘\ 2,5¢

a/

. N 20 chie
e/ d‘stance ‘between ribs in clearance 8L 10e oo~ R
s<§ h . o _ . . ‘
number of rives of one plate on one aide of a con=
tact should net éxceed 4. - . .
5:7:5¢ 10gd beuring capacity of ribs idlcalculated o
according to the formulae. s T . \
a/ for the pressure to timber '
T= cokymn ressT
b/ for shesring betweed ribs L i )
T=07s6Kmn- 796/ -




 5.8.:1.3. Pressure stress ds

8/ in single gains with the
blscetrix/Fig.3Ta/

N cos®
G = —ﬂi—é Kd%

o/ in single gains with the

dicular to one of the connected clemente/Fig.3Tv/

Neose
rb

¢/ in double gaina/Fig.dTes

6= $ Kyum

wBE a

PH=T3/B-03150

By by b
i
il
it
&
.g i

I

Figoja !

defined by the formula:

pressure surface on

m 799/

presuure surface perpen-

7100/

Se S .y
& = & Ky and &s =E$ K m '
F Kgwm and € G /10i/
where: N = design axial force in & comprecsed ;

membar, Lkl

0

2

33 M . "\

nressure surfac
second goin, ¢m

components of the axial force N
of the compreased member, porpen=

© diculor "te the pressure surfacoe,xG

= gtandard atrength at pressura

depending on the inclination nndle'

of the pressure surface, kG/cn®

Ty b,“m acc. o Fig., 37

of tha firat or
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~.8,i.4, Shearing streass is defined by formulas wheras o
e R « axisl force iy & compressad

L7 in single gaina/Fig 37a/ T . . menber, kG/cm

¥, - gum of sheared surfaces, om
N F
£ 05 & ¢ k,hm %

; Fe ¢ . 102/ . . . K‘tp = gtandard etrength a% 93041;0
b/ in double gains /Fig. 37e/ . _ RS . in notches; for o() 30
- 41 the shear surface ab the depth of the first gain o Ktp x 4,0 G/ en? i}
& L ' for O <309 « K., = 6,0 ¥G/cn
T Nmsoc """"“‘“n‘pd,, g 064 " /103 ¢+ C B - coefficiant: for of <A5*-1L = AD
. ’ . S ' for chw iS4 40’en 050k
- in the shear surface 8t the depth of the second gain .. . =~ 004

5:842.4¢ Pressure stresses shouid be

s N;c;secﬁ (15 k‘bm /104l defined by the formula
whRre? . - | ' ) Neag o sk, m
whes e , - SR AR /101/
Fy = th - sbear surface, cm- o B ‘
: Fft = t,b N ohear surfoce at the depth »y, cm2 ’ . wheres
' : ” : hy, rgy ry = ncee 1o 5.8.2,1. and .
V‘\” —
Foo= te‘ﬁr ~ shear surface at the depth r,, cm o Pig.a8
Sr - :
K;' - average standerd atrength ste, to formula/6/. ng = number of branches

-

Other symbels = acc. to 5 B.1.30

5.8.1.5, Bracing s5ceeds, Support gains of trusses/Fig.37/ should
be protected with bracing bolts with the cors diemeter dr/cm/

ace. to' the formuls N . 5.9. Ciamp connections, Clamp conncctors
g ; stould be used only in sccondary conne=’
dor 410 ¥ NIGTE0T 0 05/ ctions or in temporary timber structures
r i ' qsquawe-sawn timber, round timber and
F ' ' . plankg. Clamps should not be used in
whera: N = design axial force, kG T ‘,structu.ee of timber boards.
Kr - tensioning strength for bolts, kG/cm2 _,'_ f. 5,10, Lther types of connectorp which have
T « - not peea discussed in the standard may be
o~ inclination angie of connected elements used, providing that peruission is obta~
. : . : ined from scientific authorities/sclenti-
5.,8.,2, Notches 8584.4 Dimenthions : . - £ic centre/.
Permissible load bearing capacity,
.a/ depth of the side notch/Fig. 38/ : ona adopts ig the smaller one of the iwo
O valLes.
- with one~ sided notch/asymmetrical/ in and plata ’ . i
ro=0,500 . .8/ 5“%3" of breaking load
- gita gwgusided notch/symmetrical/ in central plato~ b/ losds, with which the shift af connec
2 2% . ‘ ted elements 18 145 mm
b/ avewage length of the sheas Burface: t 25 1,5 h; t>y 20 enm. . A
%iis?gﬁlcal calculations length of the shear Burface ﬁa. . 8.11,76lued connectionge
r e !
5,8.2.2, Erac*nnﬂcfQ\ ° In notchea one sHould apply hori— 2el1. L, Materiad
zontal b"acingScrﬁN 5.11.1,1 Sawn timber . For pglued elements
& X o one used pine sawn timber or.spruce sawn
5.8,2,3, Shearing stregses. With the inclination anglesG< _ timben/acc. 1o the ennex/ depending on
of connected elements up Lo 40 shearing 3tresses . ' the category of structural elementa/table @/
elong the grain should be calcuiated'acc. to the fopr- For lengths of glued, bent, free-supportad

elecents it ia possible to apply, in end
guarters of a span, tiamber of lawer claw-
-8sgs than in central quartara/r-‘ig.%?/o

mnule

fF %Sk mn _.; 2 AL T
. g 1 f "
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Thickness of sawn timber for glued elements, pro=
tected cgainst humidity, should not exceed 5 ¢m

and for unprotected elements = not bigger than 3 cm.
For laminated elements, higher than 35 cm,one should
not apply thicker boards than 4 cm. In laminated,
curvilinear elements wilh the radius of curvature

not smaller than 300 thicknesses of'x a board, one can
use boards with the thickneas up to 4 c¢cm,while

with the radius not smaller than 200 - boards with
the thickness up to 3 cm.

Sed1,1.2. Glues, For gluing structures, protected sga=-

¢n synthetiec resins such sai urea resins, resorcin
resins and phenolic resins. It is possible te use ca=-
sein gilue providing thet glued connections are pro-
tected against humidity andbiological corrosion.

‘inst humidity, it is recommended to apply glues based /

5e11.3 Conditions of Flu&i&%

2.11.3.9, Tt ds permitted to produce slued

structures only in specialized

with a proper equipment and gqualified ‘
staff. With glued structures it is nececasa- :
ry to ensure siructure of materisls and
technoliogical parameters.

Se11.3.2. Blements should be plued along

the grain. Connecting ei an angle should

erformed in compliance with data

be o
in gable 30, depending on the kind of glus. E

Table 30, Widths of eclements in connectionsa

factories :

Zlued et an angle

In structures exposed to humidity it is necessary to . .‘h_

apply glues based on resorcin resins. Other glues may
be applied, if officially accepied by building autho~ !
rities on the basis of a certificate issued by a o
scientific centre. Strength at shear of a glued connee
ction fog plne or spruce should not be smaller than '

70 xG/cmy when dry, and 40 kG/c¢m”, when moist/after

Zette2:Dryness of timber, Far glued structures one
should apply timber with the dryness/molsture con-

connections The biggest width of & slutng |
at &n angle element, cm ;
casein &aynthetic
b oo ., n .
90° 8 10
45° 12 15

tent/ thot would meet the requirements of the.gluel
technology but not exceed 15%/acc. to 2.1.5.1 &f

Jel1.3.3. Arrangements of boards with crogse

section should cornespond

ment in Fig. 40b/

.

with the arrangs-
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PH-73/B=03150

wlo 32. Corrector coefficients kwl

Lo I3

! coefficienfs kw1 for beams

with the height Wen/

! 14450 60 70 60 100 120 and more

b &AM } 4,00 08¢ 090 oty 030 030
A05 A8 400 050 085 980

Height H of girders/two—trapezoidal; laminated/ with
he rectongular section is measured at the distance

/Fig. 468/ . ' ne

ratie b /b { /e 1/3 1/4

Ko 1 0,90 0,80 0,75

6.%.3. calculstion of plued glements of twe different
meterizls/ e.g. timber snd plywoed/ should be perfor=
med with the introduction of substitute values ' :
of durability characterization:

a/ coefficient of strength /comparable/

‘ Ji
vv'z-a ~-—Z—- /110/
b/ moment of inertis /comparable/
e e Emy : : Eq VARRV
3:"Jd+‘]m1 Eli or Jx"jmx.’"]d Emz
¢/ cross-aection Jeomparable/
. £ .
N Ew 4o FEwF ¢ F % /1127
ﬁ. Ei+[%1 £, 0 ? Tz dEﬁr
&/ statical moment/comparable/
S S tSpian  gp = 5,48, B 71134
B PR S Ed " Ve TVd By
wheret ’ ' :
B, = coefficlent of elasticity of timber,
xG/cm? ' '
E,, - coefficient of elasticity of tha. used .
material '
J r S . « durability characterization

- Tmzy Vma ! Tme o 4 substitute materials,

x
.

Z = distonce between the neutral

axls and the end edge of the
B " sectlion, cm :
Substitute values should be determined in relation to
the material uged for end layers of an element,

6.3,4, Shear stresg at bending is defined by the for-"
culge: X

o/ in the neutral axis of the ldaminated
section

CRY™

Tﬁwﬁ,lﬁtm /114/

b/ein the glued Joint,in the contact of
~a flange with a web or a wall

P
ngﬁi—-<.w m /1157
hat, =Tk
L .
¢/ in the web or wall in the neutral
axis .
’ as,
, = < Km 7116/
hadi ot
3
d/ stability of the web
VAN 74

a -
'“ho'Zd}f’i‘Ktm
‘

wherat .
= Joint width, em

= standard strength at sheam
ace, to Table §

~ standard strength of a glued
Joint N 1, D
For o\ = 90 -i{d\ﬂOkG/cwi?wd =0

- K;d° } K6 /um ; intermediste

velues should he 1ntérpoluted 1iw
nesrly,

= angle between the direction of

of the grain of the fsce board

/plywocd/ end the direction of
the flange grain

~ dlstance between flange axes, cm

=~ thickness of the web or walls, cnm
cocfTicient of stability of ithe web
o the wall;

%
for plywood ﬂk=(£§gﬁL9 7118/

s

Yyri0 for @S 65Ty

with o ~ distance in clearanca
between bracing rils, cm .

S; = staticel moment of the fiempge w-
section 3n relation te tha neutral
. sxis, cm”, .
@& - transverse force on the flange

asection, kG,

6:3.5. Deflection of timber, plued beams

is caleulated,toking into sccount the

standard load/without over-load coefficient/,
IEanlly distributed/ , sccording the fore

mulaed :

.

a/ for-lasminsted beams with the variable
Jonithe length/ rectangular section
/Fig. 468 1/

- {o‘

i 0.45 ¢ 0.85 ~&]H]

19/

o




S fap lanminated beanms with I-section/variables
on the iength/Fig.46a 11/

fo

-t

- Q@+Q6I%-
o/ 2or bLeams of boerds with sections as im Flz. 4%a/,

[

/1887

~hd=T
PN=73/B~03150

46b/ and Teble 34 /the same on the whole leagth/

{=f%(1+ {;‘x)

./4;1/

4/ Zor besms of boards with I-section or box ectien,

variable on the length, with a web or walig
plywocd or herd fibret%oards/Figu 46/

/%2;/

SIH

where:

£, = Aeflection for free supported beany with

u4+as%%

(1+s72)

+

zeniant a consetant -section, measur
the middle of span

?

"

f[ = deflection of a free supported bean of
two different materisls/ in the foreule

J, used instead of J/

hgs h

axes, ci

, CI

~ height in the middle of span ard ew’
P the support, measurgd between fl&«aq

o = corrector coefficient teking inle
gccount the influence of shear age. to

Table 34,

L - span of & girder, cm

Formulse /1207
ratio h . :
gz = 0,25 = 0,75

and /122/ should be only used with Che

Tahle 34, Corrector coefficients ch ta the formylae

221/ and /122/ to determine the infiuence of jghaal

stress on

the beawm deflection

~

4

Beam section

Coefficient % for keaws

with the ratio

,bi/b Fiy 450/

j_ox' wall of plywood/

and 46b/
a2l s | e | s
Of boards:
I-section | 38 | 50 | 64 qen
T—section | =~
/bettom
tensioned
flange/ 31 35 39 o
solidlsec» ‘
tion 35 46 39 - .
Iw or wox section/web 7
A 30

,/{ !

(3,6, Wedre contset in the ronnsction

on the height of the whole section of

a uniform clement cousnes its weakening,
which should be taken inte account in
the caleulation of the net section

where n = & / Table 31/

&=[1"de

7123/

6.2,7, Inprepnstion of timber beforae

glueing is permitted, providing that

scientific authoritiesa issue a special

certificate of permisoion for the
‘application of given 1mprcgnank59nd

glues.

J. STEEL BRACES

" 7.1 Spaces between hanfers, A ateel han-

ger should be suspended to a vault or
‘an arch at spaces noi bigger than 5 m,

T.2. Brace ends_, in cage there sre no

turnbuckles, should be provided with

double nutis and waghers with dicensions

calculated from the pressure conditions
caused by bracing force, witht .

‘a/ for round washers - dismeter D}, Td

b/ far aquare washers - side aé;@d

Timber under washers should be impregna-
ted with agents protecting agaiilt

km%of

T.3s  Besion strensth in braces. In case

biological corrosion.

of brace wepkening with s thread,design

strength is as for 5creyS - ace, to PH~

76/B=03200 with the correcctor coefficient

0,89'

7.4, Breces of comnpoaite'section of two

or more bars should be degigned for design
strength reduced by 15% in relation to

the cne in

7.5, Brace screws and bracing SCreWs

7030

should be tightened during the period of
exploitation, because timber is Ver
likely to shrink. Therefere,-screws

should heve a sufficlently
ghould be accesaibla,to
cilitate their tightening.

and they

iong threed

n

. fa=
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ADDITIONAL IKFORMATION to PN«?B/B»OB]BO

1, Tsaential ﬂodi‘icationq in PN-84/B-03150,

Measuring of timber structures ace., to the
lirzit states method haa been introduced : ' e
te replace the method of permissible atres

58ede

2, Counterpcarts in foreinn standards

CSRS CSN 732050 Projektovdni drevanych
konstrukel
RFN DIN 1052/1969 Bl,. | lolzbeuwerke, Berech-

nung und Ausfihrung

DIN 1052/1969 Bl. 2 Bestimmungen fir Dubsle
ferbindungen beaonderer Bauvart
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REGULATIONS AND STANDARDS OF CONSTRUCTION

Chapter 4

Calculation Standards for Wooden Constructions

General

Subject : Supporting wooden structures, beam calculations.
Standards established in terms of :

- utilisation
- fabrication
- transport

- erection.
Also in terms of the type of construction.

Table 1.

Classification of constructions in terms of their hydrometrical and thermic
characteristics.

Raw Materials

Table 2.

Type of wood that must be used in the construction of supporting elements.

Table 3-4

Characteristics of each type of wood.

Table 5.

Maximum moisture content of the wood at the end of its utilisation.

Table 6.

Relative density required for different kinds of construction and different
types of wood.

Table 7.

Characteristics of glues in terms of their utilisation.

e e

Lehrstuhl for
ingenieurholzbou u. Baukonsit »4 unen
Universitat (TH) Karbsrue
Prof. Dr.-lng. K. Mohler



3.1

3.2

3.3

3.4

3.5

3.7

4.1
4,2
4.3
4.4
4.5

.o

Page 2.

Characteristics of Wood

Table 8.

Admissible stress of resinous woods (pine and fir) in construction types
Al, A2 and B1,

Tables 9-10~11-12-13

Coefficents for multiplying the stress of Table 8 to obtain the admissible
stress

- for other types of wood (Tabhle 9)
- for other uses (Table 10)
-~ in order to take into account

additional charges (Table 11)
- for curved elements (Table 12)

- for hydraulic or thermic
installations. (Table 13)

Table 14

Admissible stress for plywood.
Admissible stress for steel.
Modulus of elasticity :

~ principles of modulus
~ multipiying coefficient for other comnstructions (Table 10)

- principles of modulus of elasticity for plywood.

Principles of Calculations

- gtatic calculations

~ calculations for deformation.

Calculation of the Elements of a Wooden Construction

Tension and compression = Axial

Tension

Compression

Calculation of a coefficient for buckling.
Calculation of A

Calculation of buckling length.

Calculation of >\of compound elements.



Page 3.

4.7 Bending
4.8 Bending of arcs.
4.9 Bending of glued arcs.

4.10 Calculation of the shear of arched elements.

4,11 -Number of bonds.

Compression and Tension — Non axial

4,13 Tension
4.14 Compression.
4,15 Compression of compound elements.

4.16 Number of bonds.

4.17 Compound Elements Constricted between Bars with Unequal Charges

4,18-4,21 Calculation of the buckling length and the deflexion of compound elements.

4.22 Principles of calculations for glued elements.

~

5. . Assembly Calculations

5.1 -5.3 General.

5.1 Glued joints.
5.4 =5.6 Scarf joints.

5.7 =5.8 Other joints.

Joints Assembled with Haunchs

Fixed Joints

5.10 Frontal Mortice
5.11 Calculations of the shear of morticed assemblies 1 and 2.

5.13 Calculations of mortice at local compression,

Assembly by Cylindrical Dowels

a) General



5!1—9*

5.25-

5.27~

5.14

5.20

5.29

5.30

6.1

6.2

6.3

6.4

6.5

6.6

6.8

Page 4.

Admissible stress effort paralléi toe fibres - Table 20 (Principles for stress).

Resistance of bolts of oak or steel, stress not parallel to fibres.

Principles of multiplying coefficient for stress. Table 21,

Resistance of dowels to other woods and other constructions.

b) Dowels of steel and oak.

Postioning-
¢) Calculation and positioning of nails working against shear (5.21-5.24).

d) Calculation of the positioning of screws working against shear.

Assemblies with Nails Working Against Extraction

Assemblies with screws working against extraction.

Fundamental Regulations for Calculations

General

Materials used :

2 part beams.

-~ Beams with variable inertia.
~ Compound glued trusses.

-~ Triangulated arcs.

- Beams and arcs glued.

- Constructions in plywood.

~ Pilywood panels,
Deformation -~ Table 22
Maximum deflexion - Table 23
Calculation of the resistance of bars.
Deformations due to variations of temperature.

The taking into account of types of friction.

Imperatives for Construction

Recommandations.

a) Moisture content of glued woods.

b) Suitable woods.

¢) Splicing of elements under tension.

d) Splicing of compressed elements.

LI
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6.9-6.13 Utilisation of elements showing symmetry.
6.14-6.17 Calculation methods and principles.

6.18 Compound beams.

Trusses

6.19 Ratio height/span.
6.20 Length taken into account in calculations.

6.21 Webs on triangulated trusses.

6.22 Metal trusses,

Arcs and Curves

6.23 Calculatiens
6.24 Ratio deflexion/épan.

6.26 Calculation of plates.

7. Durability Conditions

7.1 Protection against biological and chemical agents.
7.2 Protection against moisture.

7.3 a) Protection against infiltration.
b) Thermic and vapour isclation.

¢) Drying of wood for interior use.
7.4 Ventilation,
7.5 Panel drying.
7.6 Covering of panels.
7.7 Antiseptic treatment.

7.8 Superficial protection for glued elements.

Use of Wood in Cases of Agression from Chemical Agents

7.10-7.11 Use of resinous woods.
7.12 Protection by varnishing.

7.13 Glued elements in a corrosive atmosphere.

t e 0
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7.14 Recommandations for resistance against a corrosive atmosphere.

7.15 Use of plywood.

Charactaristics of Wood and Plywood

Table 24 and 25 -~ Admissible stress,

Reminder of the resistance of pine and fir to 157 humidity. CF Table 3 and

Table 25 ~ Plywood resistance,
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Draft Resolutions of TC 165 meeting in London 1977-09-22+23.

1. Title of TC 165

The Secretariat of 1T 165 is requested to submit te the Central Secretariat eof
IS0, for adoption by the ISO council, the following title for TC 165:-

in English: TIMBER STUCTURES
in French : STRUCTURES EN BOIS

2. Scope of TC 165

The Sccretariat of TC 165 is requested to submit to the Central Secretariat of
150, for adoption by the IS0 Council, the following scope proposed for this
committee:-

Standardization concerning the design of loadbearing structures of timber, wood-
products and appropriate related lignocellulosic fibrous materials.

The prime concern of the technical committee will ke the preparation of an In-
ternational Standard comprising the technical reguirements foxr the design to-
gether with such additional reguirements, regarding the materials and the woxk
of construction, necessary to safeguard the validity of design assumptions made
or implied.

The standard shall be formulated in such a manner that it gives the greatest free-

dom for design and construction compatible with satisfactory technical perfor-
mance and safety over the life of a structure.

The standard shall refer to necessary supporting standards, in particular re-
garding test methods necessary for the verification of stipulated reguiredents.
The preparation of such supporting standards, should conly be vndertaken by this
technical committee if they do not lie within the field of work of an existing
technical committee or if such technical sommittee is not in a pos;t;on to pro-
vide them.

3. Organisation of the work of TC 165 -

TC 165 has agreed to organize its work as follows:

The work shall, where applicable, build on the work and results of existing ISQ/
TCs with which the necessary liaison must be established to avoid duplication
of work and to ensure the best distributicn of the work invelved. Relevant in
this respect are the present TCs 553, 59, §9, 139 and 15i.

As far as basic and general principles are concerned, the work shall be based
on the work and results of ISO/TC 98, Bases for Design of Structures, with which
coemmittee a close liaiscon shall be maintained.

CIB working group W18 has agreed to prepare the first drafts for TC 165. Close
liaison shall be maintained with this working group.

To the extent that this is not alrecady secured through the co-operation with
CIB W18, lidisen shall further be estaplished with other relevant organisations
working within the scope of the cocomittee, for example the CEB, the CECM, the
EEC, the FENIB/Scus-Commission "GLUL.T”, the RILEM and the UN-ECE.

- ISO/TC 165 B Pae
1977-10-03 [pages 1 & 2}

projets de resolution de la réunion TC 145 en Londres 1977-08-22+23.

1. Titre du TC 165 -

Le Secrdétariat de TC 165 est prié de soumetire au Secrétariat Central de 17180
pouxr adoption par le Conseil & 1'IS0 le titre sulvant du TC 165:

en anglais: Timber Structures
en frangais: Structures en Bois .

2. Domaine des travaux du TC 165

Le Secrdétariat du TC 165 est prié de soumetire au Secrétariat Central de 1TIsC
pour adoption par le Conseil de 1'IS0 le domaine des travaux suivanis du TC 165:

Normalisation de la conception des structures portantes en bois, en produilts 3
base de bois et en autres matiéres fibreuses ligno-cellulosigue approprieds.

L'objet principal du Comité technique est de préparer ule norme internaticnale sur
les exigences technigues relatives & la conception et, dans la mesure ou elles
sont ndécessaires pour satisfaire les hypotheses de caleul, sur celles des
matériaux de construction et de leur mise en oeuvre.

La norme doit étre congue de manidre telle gu'elle laisse la plus grande liberté
de conception et de construction compatible avec une sécurité, une aptitude &
i'emploi et une durabilité satisfaisantes d'une structure.

-
La norme doit faire ré&fdrence aux normes de base, en particular 3 celles sur les
méthodes d'essais, nécessaires pour vérifier les exigences spécifides. La pré-
paration de telles normes de base, ne doit &tre entreprise par ce Cowité technique
que si elle n'entre pas dans le domaine des travaux d'un Comité technigue
existant ou ce dernier comité n'est pas en pesure de les fournir.

3. Organisation du travail du TC 165

Le ISC/TC 165 est d'accord pour organiser son travail dans les conditions
suilvantes:

Le travail doit &tre, s'il y a lieu, basé sur les études et résultats Jes Comités
tochniques IS0 existants avec lesguels la liaison ndcessaire doit &tre &tablie
pour éviter une duplication des efforts et assurer la meilleure distributicn da
travail envisagde. Les Comités techniques consernés sont actuellement Jes TC 55,
59, 89, 139 et 151.

En ce qui concerne les principes généraux de base, le travail doit étre basé sur
les &tudes et résultats de 1'ISG/TC 98 "Bases du calcul des constructions® avec
lequel une liaison &troite doit étre maintenue.

La Commission W18 éu CIB a accepté d'entreprendre la rédacticn d'un avant projoct
de norme. Une Liaison étroite doit donc &tre zssurde avec ce groupe.

<
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4. List of contents of CIB W18 draft

cIB W18 is requested Lo submit to the secretariat of TC 165 the proposed list
of contents of its draft indicating the chapters already comp etad and’ those
in course of preparaticn.

The Secretariag of TC 165 is to submit this list to the members of TC 165, invi-
ting their comments and suggested order of priority.

The Secretariat will decide, if necessaxy, o convene the committee, to discuss
the comments received, in order to establish tie programme of work for the
committee.

5. Testing of mechanical joints

TC 165 agreed to postpone the date for the receipt of comments on document.

165 N 13 from 3rd October to 3lst December 197.. TC 165 noted that appendix A
of that document should be excluded for the present. The timetable for further
drafting-work on this subject will depend on the replies received by the secrc-
tariat in connection with the consultation envisaged in resolution noz4 coRcern—
ing the choice of priorities.

6. Testing of structural plywood

TC 165 agreed that before any decision concerning the method of stuﬁy%ng this
problem, consultation shall be undertaken with the CIB W1S8/RILEM committee,

requesting them

a. to study in liaison with TC 89, 139 and 151 the possibility of generalizing
the method of document Ni4 to cover also other types of panels,

L. to submit the present draft standard to I50/TC 139 to determine whether such
a draft can be accepted and included in that committee's work in accordance
with the priorities of TC 165.

7. Tests on Structural timber

TC 165 agreed that before any decision concerning the mthod of gtudying this
problem, ISO/TC 55 shall be consulted to determine its views o? d?cument 165 N15
and whether it can accept such a draft as the basis for study in its programme
of work in accordance with the priorities of TC 165. !

8. Chairmanship of TC 165 : i

TC 165 decided to nominate Mr. Hans J. Larsen, Denmark, as chairman ?or thg
next three years. The secretariat of TC 165 is requested to submit this nomi-
nation to ISO Central Secretariat for appeintment by IS0 Council.

ISO/TC 165 N 23 F
page 2

Pour autant gue ceci ne solt pas déja assurd A travers la coopdration avec la
CIB W 18, une liaison deit ultéricuccment étre Stablie avec d'eutres organisa-
tions travaillant dang le méme domsine que e Comité, par examwle, la Commis—
sion Economique pour 1°’Eurcop®, lo CEB, lc RILEM, le FENIB/Scus-Commission
"GLULAM", .la CCE et le CECM, -

4. Sommaire du programme du CIB WG

Iec CIB W1B ast prié d'adresser au Secrétaviat du TC 165 le sommaire de son
programme cn précisant les chapitres qui sont terminds et ceux qui SOnNt en cours
&'Studes. '

Le Secrdétariat du TC 165 est chargé de soumettre Jle sommaire aux membres du

TC 165 en leur demandant leurs remargques ct l'ordre de pricritd gu'ils proposant
pour leur étude., Il appartiendra an Secrétariat du TC 165 de réunir, ie cas
&chéant, le Comité technique pour discuter des réponses regues en wvue d'établir
le programme de travail du -Comité.

5. Essais des joints mécanigues D

Le TC 165 est d'accord pour reporter la date de ¢léture de llengufite par corres—
pondance sur le document 165 N 13 du 3 octobre au 31 dfcembre 1977. Le TC 165 a
noté que l'appendix A de ce document doit étre exclu pour le présent. Le calen-~
drier de la poursuite de l'¢tude de ce sujet &épendra des réponses regues par le
secrétariat lois de la consultation prévue par la xdsolution no. 4 pour c<e gui
concerne le choix des prioritdés.

6. Bssais des contre-plagqués de construction

Le TC 165 est d’acccord pour gu'avant de prendre toute décision concernant la ma-
niére d'étudier ce problime une gonsultation seit mende auprés du comité CIp/
RILEM & fin

a. qu'il étudie en liaison avec les comités ISO/TC B9, 139 el 151 la possibi]ité
de généraliser la méthode du document 165 N 14 3 d'autre paneaux,

b. gqu'il sousméttre A 1TISC/TC 139 le présent document pour connalitre son avis
sur le contenu de ce document et son accord pour lfinclure & son programme ¢e
travail selon les priorités gui seront décidées par le TC 165.

7. Essais du kois de construction

Le TC 165 est d'accord pour qu'avant de prendre toute décision concermant la ma-
nigre d'étudier ce probléme, 1'ISO/TC 55 soit consulté pour connzitre son avis
sur le contenu du document 165 N 15 et son accord pour 1'inclure comme base 4
€tude A son programme de travail selon les priorités qui seront ddécidées par le
TC 165.

8. Présidence du TC 165

Le TC 165 a proposé d’&lire M. Hans J. Larsen, Danemark, comme président perma-
nent pour les trois prochaines anndes. Le secrétariat du TC 185 est prié de
sousméttre cette candidature au Secrétariat Ceatral de 1'IS0 pour accozrd du
Conseil de 1'ISO.










